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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
UWB, WPT and NFC

MODEL: SM-G996B/DS, SM-G996B

SERIAL NUMBER: R3CN8ODETHN, R3CN8ODETVA (CONDUCTED)

R3CN811PKAF (RADIATED);

DATE TESTED: OCT 07, 2020 — NOV 25, 2020;

APPLICABLE STANDARDS
STANDARD TEST RESULTS

CFR 47 Part 15 Subpart C Complies

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:
/l
Junwhan Lee Hyunsik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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2. TEST METHODOLOGY

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
X] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation can
be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.
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4. DECISION RULES AND MEASUREMENT UNCERTAINTY
4.1. METROLOGICAL TRACEABILITY
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)
28.9 dBuV/m = 36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB
4.3. DECISION RULES
Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
4.4. 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 3.01dB
Radiated Disturbance, 30 MHz to 1 GHz 4.26 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.90 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

The EUT is a GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, UWB, WPT
and NFC. This test report addresses the DTS (BLE) operational mode.

This report covers the Samsung models SM-G996B/DS and SM-G996B.
These models are identical in hardware except SM-G996B has single SIM tray.
With some pre-scan, model SM-G996B/DS was set for final test.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range g Power Output Power Output Power
ode
[MHZz] Mode [dBm] [mW]
Peak 6.716 4.695
1Mbps
Average 5.905 3.895
2 402 ~ 2 480
Peak 7.693 5.879
2Mbps
Average 6.742 4.723
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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 unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antenna, with a maximum gain of -2.12 dBi.
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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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Power verification

The Output Power of all data rate are all investigated, the 1 Mbps(37 pkt) and 2 Mbps(37 pkt)
ower is the worst case for symbol rate. All tests were performed in these two modes.

1Mbps
(37 pkt) 2440 5.905 (37 pkt) 2440 6.742
2480 5.721
2402 6.564
1Mbps 2Mbps
(255 pki) 2440 5.660 (255 pkt) 2440 6.712
2480 5.696

125 kbps

(37 pkt)
2480 4.639
2402 5.616

125 kbps

(255 pki) 2440 5.691
2480 4.654
2402 5.545

500 kbps

(37 pki) 2440 5.665
2480 4.627
2402 5.547

500 kbps

(255 pkt) 2440 5.643
2480 4.609
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37N39603S8SE3 N/A
Data Cable SAMSUNG EP-DN980 N/A N/A
/O CABLE

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

TEST SETUP

The EUT is a stand-alone unit during the tests.
Test software in hidden menu exercised the EUT to enable BLE mode.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

EUT

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

Adaptor

AC Main

\_[ 3m SAC

SEEREETEE
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6. MEASUREMENT METHOD

6 dB BW : KDB 558074 D01 v05r02, Section 8.2.

OUTPUT POWER : KDB 558074 D01 v05r02, Section 8.3.1.1

POWER SPECTRAL DENSITY : KDB 558074 D01 v05r02, Section 8.4.

Out-of-band Emissions (Conducted) : KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Non-restricted Bands: KDB 558074 D01 v05r02, Section 8.5.

Out-of-band Emissions in Restricted Bands : KDB 558074 D01 v05r02, Section 8.6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2
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7. 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 Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 08-19-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-13-22
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-13-22
Antenna, Horn, 18 GHz ETS 3115 00167211 07-27-22
Antenna, Horn, 18 GHz ETS 3115 00161451 08-15-22
Antenna, Horn, 18 GHz ETS 3117 00168724 07-27-22
Antenna, Horn, 18 GHz ETS 3117 00168717 08-15-22
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-04-22
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-06-21
Preamplifier, 1000 MHz Sonoma 310N 341282 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 351741 08-03-21
Preamplifier, 1000 MHz Sonoma 310N 370599 08-06-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-03-21
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-04-21
Spectrum Analyzer, 44 GHz Keysight N9030B MY57143717 01-20-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-05-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-05-21
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-06-21
Average Power Sensor Agilent / HP U2000 MY54270007 08-05-21
Attenuator PASTERNACK PE7087-10 A001 08-03-21
Attenuator PASTERNACK PE7087-10 A008 08-03-21
Attenuator PASTERNACK PE7004-10 2 08-04-21
Attenuator PASTERNACK PE7087-10 A009 08-03-21
EMI Test Receive, 40 GHz R&S ESU40 100439 08-03-21
EMI Test Receiwve, 40 GHz R&S ESU40 100457 08-03-21
EMI Test Receive, 3 GHz R&S ESR3 101832 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-03-21
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-04-21
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-03-21
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-04-21
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-03-21
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-04-21
LISN R&S ENV-216 101837 08-06-21
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-02-21
UL Software

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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8. TEST RESULTS SUMMARY

FCC Part Test Description Test Limit Test Test Result
Section Condition
15.247 Occupied Band width (6dB) >500KHz Pass
@)
2.1051, |[Band Edge / Conducted Spurious
15.247 (d) |Emission -20dBe Pass
Conducted
15.247
b)) TX conducted output power <30dBm Pass
15.247 (e) |PSD <8dBm Pass
15.207 (a) AC_Pc_;wer Line conducted Section 10 Power Line Pass
emissions conducted
15.205, . . . :
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
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DATE: NOV 25, 2020

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS
None; for reporting purposes only.
Duty cycle Duty Cycle 1/T
On time | Period oy Duty Cycle ty Y .
Mode X Correction Factor | Minimum CBW
[msec] [msec] 5 [%]
[Linear] [dB] [kHz]
2 400 ~ 2 483.5 MHz Bands
BLE 1 Mbps [37pkt] 0377 0.625 0.60 60.34 2.19 2.65
BLE 2 Mbps [37pkt] 0.193 0.625 0.31 30.94 5.09 5.17
\‘.ingdh Ref 20.00 dBm
R 0
|
Center 2.440000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
1 N t 6259 us 6.32dBm
| § AR Sfove 8 dids
:
0

STATUS

Keysight Spectrum Anslyzer - SweptSA__
AL 5 0

1 Mbps(37 pkt)

PHO Fast -+~ Trig:RF Burst
IFGain:Low Anen: 30 4B

"~ #Avg Type:RMS

10 de/div_ Ref 20.00 dBm
Log

§ o 0
Center 2.440000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
Wi A FURCTION VALUE B
1 t 6259 us 6.13 dBm
2 A1 t (a) 1934 us (A) 003 dB
Al a1 t (4 6260 us (A) 017 dB
4
5
6
7
8
9
10
11
56 TaTUS

2 Mbps(37 pkt)
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9.2. 6 dB BANDWIDTH

LIMITS

FCC 8§815.247 (a) (2)
RSS-247 5.2 (a)
The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS
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9.2.1. BLE (1 Mbps)

Channel

Frequency
[MHZz]

6 dB Bandwidth
[kHZz]

Minimum Limit
[kHz]

Low

2 402

685.2

500.0

Mid

2 440

686.4

500.0

High

2 480

687.0

500.0

Worst

685.2

500.0

Keysight Spectrum Analyer - Occupied W
AL

Center
e THGF
#FGainLow BAtte

Freq: 2402000000 GHz
ree Run ‘AvgliHold: 1001100

Radio Deviee: BTS.

Radio Std: None

e Ters Speam ety Decupied BN
30252 0t 18,2020 AL

Cener Fraq: 2440000000 GHz
Trig: Free Run

AvalHeld: 1001100

#IFGalnow BAten: 40 6B

=
0310 PM Oct 16, 2020

030310
Radio $td: None

Radic Device: BTS

dBldiv Ref 30.00 dBm

3/l Ref 30.00 dBm

Log

0 i
Log

Center 2.402 GHz

#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power 11.2 dBm
1.0753 MHz
Transmit Freq Error 11.979 kHz OBW Power 99.00 %
x dB Bandwidth 685.2 kHz x dB -6.00 dB

Span 3 MHz
Sweep 2.667 ms

Center 2.44 GHz
#Res BW 100 kHz

Transmit Freq Error
x dB Bandwidth

Occupied Bandwidth

#VBW 300 kHz
Total Power 11.7 dBm
1.0756 MHz
6.058 kHz OBW Power 99.00 %
686.4 kHz x dB -6.00 dB

Span 3 MHz.
Sweep 2.667 ms

LOW CHANNEL

MID CHANNEL

Keyasght Specirum Analyzes - Occupied BW
AL F B

] Center Freq: 2.480000000 GHz

w. Trig: Free Run AvglHold: 100100

#FGalnLow SAten: 40 dB

=
03.03:24 PHOCL 16, 2000
Radio Std: Nane

Radio Device: BTS

0 dBd Ref 30.00 dBm

Log

Center 2.48 GHz

#Res BW 100 kHz #VBW 300 kHz
Occupied Bandwidth Total Power 10.8 dBm
1.0755 MHz
Transmit Freq Error -1.409 kHz OBW Power 99.00 %
x dB Bandwidth 687.0 kHz x dB -6.00 dB

Span 3 MHz.
Sweep 2.667 ms

HIGH CHANNEL
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9.2.2. BLE (2Mbps)

Frequency | 6 dB Bandwidth | Minimum Limit
Channel
[MHz] [kHz] [kHz]
Low 2 402 1249.0 500.0

Mid

2 440

1248.0

500.0

High

2 480

1253.0

500.0

Worst

1248.0

500.0

Keysight Spectrum Analyer - Occupied W
AL

. T

Center Freq: 2.402000000 GHz
rig: Free Run

H
AvalHeld: 1001100

03:03:46 P Oct
Radio $td: None

0ct 18,2020

= Veysight Spectrum Anahyzes - Occupied BW
AL

Caner Frag: 2.440000000 GHz
Trig: FreeRun

#FGain:Low

#Atten: 4048

Radic Device: BTS

#IFGalnow

‘AvgliHold: 1001100

=T
w15 15,200

03
Radio Std: None

#Aten: 40 0B Radio Device: BTS
dBldiv Ref 30.00 dBm dBid Ref 30.00 dBm

Log Log
Center 2.402 GHz Span 5§ MHz. Center 2.44 GHz Span 5 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms #Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms|

Occupied Bandwidth Total Power 12.7 dBm Occupied Bandwidth Total Power 13.3 dBm

2.0523 MHz 2.0519 MHz
Transmit Freq Error 20.608 kHz OBW Power 99.00 % Transmit Freq Error 14.070 kHz OBW Power 99.00 %
x dB Bandwidth 1.249 MHz x dB -6.00 dB x dB Bandwidth 1.248 MHz x dB -6.00 dB

LOW CHANNEL

MID CHANNEL

Veysight Spectrum Anahyzes - Occupied BW
AL

=
4:40 PM Oct 16, 2020

#FGain:Low

Center Freq: 2.480000000 GHz
. Trig: FreeRun

‘AvgliHold: 1001100
sAtten: 4008

[
Radio $td: None

Radic Device: BTS

0 dBd Ref 30.00 dBm

Log

Center 2.48 GHz

#Res BW 100 kHz

Occupied Bandwidth

2.0499 MHz
5.832 kHz
1.253 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz
Total Power 12.3 dBm
OBW Power 99.00 %
x dB -6.00 dB

Span 5 MHz.
Sweep 2.667 ms

HIGH CHANNEL
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9.3.

LIMITS

OUTPUT POWER

FCC §15.247 (b) (3)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

Peak power is measured using ANSI C63.10(2013) under section 11.9.1.1

utilizing spectrum

analyzer.
RESULTS
- 1 Mbps
Frequency Peak Power Limit Margin
CrgrTe. [MHZ] [dBm] [dBm] [dB]
Low 2402 6.521 30.000 -23.479
Mid 2440 6.716 30.000 -23.284
High 2480 5.517 30.000 -24.483
Worst 6.716 30.000 -23.284
- 2 Mbps
Frequency Peak Power Limit Margin
CrgrTe. [MHZ] [dBm] [dBm] [dB]
Low 2402 7.492 30.000 -22.508
Mid 2440 7.693 30.000 -22.307
High 2480 6.738 30.000 -23.262
Worst 7.693 30.000 -22.307
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9.3.1. BLE (1 Mbps)

PEAK OUTPUT POWER PLOTS

Keysight Spectrum Anslyzer - Swept SA =
RL T R 502 D ENSE:IN ALIGN ALTO 09:09:51 PM Qct 07, 2020
#Avg Type: RMS TRACE[[ -3 5 8
FNO Fast —+—  Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB DET|P
0deidy  Ref 20.00 dBm
Low Ch.
‘Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
.
RL [ RF [soa o AL AT
#Avg Type: RMS
FNO Fast —+—  Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 30 dB
0deidy  Ref 20.00 dBm
Middle Ch.
‘Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
Keysight Spectrum Anslyzer - Swept SA =
RL T R 502 D ENSE:IN LIGN AUTO 09:10:37 PMQct 07, 2020
#Avg Type: RMS TRACE[[ -3 5 8
FNO Fast —+—  Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 30 dB DET|P
0deidy  Ref 20,00 dBm
High Ch.
‘Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
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9.3.2. BLE (2 Mbps)

PEAK OUTPUT POWER PLOTS

Keynight Spectrum Anshyzer - Swepl SA [E=RE =
RL | R [s08 O ENSELN ALIGN AUTO 09:19:33 PM Oct 07, 2020
#Avg Type: RMS TRACE[1- 3 7 5 §
PO Fast ——  Trig: Free Run Avg|Hold: 100100 TrrElM
IFGain:Low Atten: 30 dB oet|P
0deidlv - Ref 20.00 dBm
Log
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
use STATUS
Keysight Spectrum Ansiyzer - Swept SA
AL | A [soa O AL1GN AUTO
#Avg Type: RMS
PO Fast ——  Trig: Free Run Avg|Hold: 100100
IFGain:Low Atten: 30 dB

0deidlv - Ref 20.00 dBm
Log

Middle Ch.

Center 2.440000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

STATUS

Keysight Spectrum Anshaer - Swept SA
RL_ | B |s0G D

* #Avg Type: RMS

FHO Fast —— Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 30 dB
0de/div - Ref 20.00 dBm
Log
High Ch.
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
usc sTaTUS
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9.4.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss was entered as an offset in the power meter to allow for
direct reading of power. The duty factor already has been added.

-1 Mbps
Frequency AV Power AV Power
Channel [MHZ] [dBm] [MW]
Low 2402 5.703 3.718
Mid 2440 5.905 3.895
High 2480 4.790 3.013
- 2 Mbps
Frequency AV Power AV Power
Channel [MHZ] [dBm] [MW]
Low 2402 6.600 4571
Mid 2440 6.742 4.723
High 2480 5.721 3.733
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9.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

RESULTS
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9.5.1. BLE (1 Mbps)

Frequency PSD Limit Margin
Sran e [MHZ] [dBm/3kHz] | [dBm/3kHz] [dB]
Low 2402 -10.606 8.000 -18.606

Mid

2440

-10.111 8.000

-18.111

High

2480

-11.045 8.000

-19.045

[y p————Ty
U R [sia o | comeec |

ALIGH AITO
#Avg Type: RS

YeymightSpecirar Anshyze - Swept S8
AL R [sin D | comeec |

700

16N AUTO
#Avg Type: RMS.
BNO:Wide —— Trig: FreeRun AvglHald: 1001100 PN Wide —»—  Trig: FreeRun Avg|Hold: 1001100
1FGainLow Atten: 30 dB 1FGainLow Atten: 3005
10 ¢Blgiv  Ref 20.00 dBm 10 dgidv  Ref 20.00 dBm
Log Log
00
700
Center 24020000 GHz Span 1.028 MHz [Center 2,4400000 GHz Span 1.030 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 33.33 ms (20001 pts) #Res BW 3.0 kHz #VBW 10 kHz Sweep 33.33 ms (20001 pts)

LOW CHANNEL

Keyaight Speckum Andyzer - Snept 54
RL R [s00_DC

[ coreec_|

ALTGH AITD
#hwg Type: RMS

10 dB/div
Log

AvglHold: 1001100

Ref 20.00 dBm

700

#Res BW 3.0 kHz

Center 2.4800000 GHz

Span 1,031 MHz
Sweep 33.33 ms (20001 pts)

#VBW 10 kHz

HIGH CHANNEL
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9.5.2. BLE (2Mbps)

Channel Frequency PSD Limit Margin
[MHZz] [dBm/3kHz] [dBm/3kHZz] [dB]
Low 2402 -11.967 8.000 -19.967
Mid 2440 -11.286 8.000 -19.286
High 2480 -12.231 8.000 -20.231
4 ‘ ¢
:::;eé\%fnn.guszu oz #VBW 10 kHz _ Sweep sn.o: I::; (;Szgg‘w:; ;;:;eé\iaa‘.gukrﬁ: SHz #VBW 10 kHz _ Sweep sn.n:l:s" (12:5021";:‘;
LOW CHANNEL MID CHANNEL

ALTG Ao
#hvg Type: RMS
AvglHold: 1001100

10dBrdiv Ref 20.00 dBm
Log

700

Center 2.4800000 GHz
#Res BW 3.0 kHz

Span 1.880 MHz

#VBW 10 kHz Sweep 60.00 ms (20001 pts)

HIGH CHANNEL

Page 26 of 49

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
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 Verification Services Inc.



REPORT NO: 4789633488-E4V2 DATE: NOV 25, 2020
FCC ID: ASLSMG996B

9.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement. Therefore, spurious
emissions are required to be 20 dBc.

RESULTS
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FCC ID: ASLSMG996B

9.6.1. BLE (1 Mbps)

e ek Anslfeer Swert S e Veroght Spectrum Anslyzer - Snest 54
RL R [sia o | comeec | SensE T TGN ATO O311:40 PMOct 15,2020 RL 5 ENSE T an
] #Avg Type: RMS Thace[ 215 ] @hvg Type: RMS
BNO: Wide ——  Trig: FreeRun Avg|Held: 1001100 TYPE(M PNO:Fast ~+- 1rig: Free Run Avg|Hold: 1001100
IFGain:Low Atten: 30 dB Lol IFGaln-Low Atten: 30 dB
Mkr2
10 dBidiv  Ref 20.00 dBm d 0deidiy__Ref 20.00 dBm
Log Log
)
I
10 [}
g
Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
501 ¢ | | [ Facion Treconemnl e B
) 1 24017 GHz 3.686 dBm
a2 N 1 26,139 3 GHz -40.968 dBm
e H
1]
700 5
S
9
Center 2.400000 GHz Span 10.00 MHz 0
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) 0 i
= Stams| s s

LOW CHANNEL BANDEDGE

KPP Specm Anaher - S Vgt Spectnam Aratyes - Sorpt S
RL__ | ®  [s00 oc | comeec | T_senseanm 16K AUTO RL i o I
g Type: RMS BAvg Type: RMS
PN Wide —+— Trig: FreeRun Avg|Hold: 1001100 PO Fast ~+-  Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 30 dB IFGaindow Atten: 30 dB
Mkr1 2.440 O MKr2
10 dBidiv  Ref 20,00 dBm 4 0 dBidlvRef 20.00 dBm
Log Log
i
0
‘ §
200
0
Start 30 MHz Stop 26.50 GHz
#VBW 300 kHz Sweep 973.3 ms (40001 pts]

#Res BW 100 kHz

N ] S S

i
0 s s = | I

i N f 2.440 1 GHz 4511 dBm

=N 1 262717 GHz -41.874 dBm

040

ZBvawmnnw

Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
Suanus|

IN-BAND REFERENCE LEVEL OUT-OF-BAND MID CHANNEL

TaTUS|

e T T Veysght Spectram Analyees - Swept 54 ]
RL_ | & [mo oc | comc | ENGE TN ATGH ATD AL i -
#Avg Type: RMS #Avg Type: RMS
BNG Wide ~—+— Trig: FreeRun Avg|Hold: 1001100 PO Fast ~+-  Trig: FreeRun Avg|Hold: 1001100
1FGain:Low Atten: 30 dB \FGaln-Low Atten: 30 dB
Mkr2
10 dBidiv Ref 20.00 dBm , 0dBidv_ Ref 20.00 dBm
Log Log
¢
10 {
.
00
i
. Start 30 MHz Stop 26.50 GHz
| | #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
500 ’ |Prelvocdrrasal T YT FUNCion T Fuscronworl __Fowronvee
1N 1 2.480 5 GHz 3.462 dBm
2 N 1 26,4325 GHz -41.890 dBm
enc 2
6
. 6
o 7
8
9
Center 2.483500 GHz Span 10.00 MHz 1?
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) « i
= Sramus| s amamus

HIGH CHANNEL BANDEDGE
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9.6.2. BLE (2 Mbps)

Repright Spectrarm Analyaes - Swegt 54 o B Feyarght Spectrum Analyzer - Sovesd 54
R W soo s comc e amo 2:16:29 o 25,2120 AL ; 1 a0
fAvg Type: RMS Trace] o3 ] @Avg Type: RMS
e s Trigi Free Run AvglHold: 1001100 P Fust ~+~  Trig: FresRun ‘AvalHola: 100100
o] \FosinLow Auten: 3048
Mkr1 2.399 999 5 GHz Mkr2 2
j iy Ref 20.00 dBm -33.374 dBm 0 didv_ Ref 20.00 dBm
Log
(\
i«
0 ¢
200
10 4
Start 30 MHz Stop 26.50 GHz
#VBW 300 KHz Sweep 973.3 ms (40001 pts)

Center 2.400000 GHz
#Res BW 100 kHz

00 Jcte e
oz N
3
4
L]
L]
T
8
9
Span 10.00 MHz 0
Sweep 1.333 ms (20001 pts) :

jerarus

#Res BW 100 kHz
[ _Fuecion L ewcionvmiil ____FuNcTonvae I}

[eafmood el sal X
i N f 24017 GHz 2.857 dBm

7
1 26.144 6 GHz 41643 dBm

TaTUS|

=

LOW CHANNEL BANDEDGE

OUT-OF-BAND LOW CHANNEL

10 dBidiv  Ref 20.00 dBm
Log

Keyaight Spectrum Anslyzes - Swept A = e e Keysight Spectram Anshyzes - Swept Sk
RL | RE [s0a oc | correc TGN AUTO 03:13:44 PM Oct 16,2020 RL g 1
#Avg Type: RMS Trace[ o315 ¢ #Avg Type:RMS
PNO. Wide -~ Trig: FreeRun Avg|Hold: 1001100 T | PO Fast ~+-  Trig: FreeRun Avg|Hold: 1001100
o 1FGain L ow Atten: 30 B
Mkr1 2.439 997 50 GHz Mk
5.510 dBm (o geucin__Ref 20.00 dBm

00

Span 5.000 MHz

Center 2.440000 GHz
#Res BW 100 kHz

=

Sweep 2.667 ms (20001 pts)

4

‘Stop 26.50 GHz

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Il---_—-l-mm—_ 3
1 2.440 1 GHz 5.566 dBm

1
2l N

Zvawmane

Suatus|

Sweep 973.3 ms (40001 pts|

1 25.568 9 GHz -41.478 dBm

TaTUS|

IN-BAND REFERENCE LEVEL

OUT-OF-BAND MID CHANNEL

eyaight Spectran Analyoe - Swept SA oTE e Veysight Specirum Anahyze - Snept S "
sl R [s0n  AC ALIG AuTO 02:17:17 PINow 25, 2020 AL 3
Avg Type: RMS TRCE][ 35 5 kg Type: RMS
AvglHold: 100100 e RO Test -+~ Trig: FreeRun AvglHold: 100100
oe] \FGaln-Low Atten: 30 4B
MK

PNO:Wide —— Trig: FreeRun
A B

Mkr1 2.484 015 5 GHz
-46.179 dBm

9 dBidiy Ref 20.00 dBm

10 dB/dlv  Ref 20.00 dBm
Log

§pan 10.00 MHz

Center 2.483500 GHz
#Res BW 100 kHz

=

Sweep 1.333 ms (20001 pts)

starus

)]

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts|

1
2l N 1

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

|Prelvocdrrdsal T YT FUNCion T Fuscronworl __Fowronvee
N 1 2.478 B GHz 1.567 dBm

weumane

10

26.266 5 GHz -40.856 dBm

‘ganus)

OUT-OF-BAND HIGH CHANNEL

HIGH CHANNEL BANDEDGE
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10. RADIATED TEST RESULTS

10.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and 815.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) 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.
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TEST PROCEDURE

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. (Restriced bandedge, Final detection of spurious harmonic emissions)Duty cycle
factor = 10 log (1/x). For this sample: For 1 Mbps, DCF = 10log(1/0.603)=2.194 dB

(Spectrum Analyzer round it up to 2.2 dB) and for 2Mbps, DCF = 10log(1/0.309)=5.094 dB
(Spectrum Analyzer round it up to 5.1 dB)

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.

The spectrum from 1 GHz to 26 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels in the 2.4 GHz band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

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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REPORT NO: 4789633488-E4V2
FCC ID: ASLSMG996B

DATE: NOV 25, 2020

10.2. TRANSMITTER ABOVE 1 GHz

10.2.1. BLE (1 Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

.‘,\I__UL SUWON Lok Chamber 2 2828 Nowv 3 21:27:18
E
Restricted Bondedge
Praoject Number:4785633488
15 “1Client : Samsung
Config:EUT / AC Adopter
e Mode:ELE BE H 2482 1M
= Tested by: 2088 A
A
95 j-

CdBul/m) Horizontol

35
2.31 18 . 5MHz/ 2.415
Frequency (GHz)
Range (6Ho) REUAEN Ref/attn  Dat/ivy otk Suoep Pte  fupc/fods  Fosition Farge (Efiz) [ Red/fttn  Det/ivg fiods Susep Fls  Fups/fode  Position
1:2.31-2.415 1H(-6dB) /M ns PERK/LogPur-lides  JSmeecCPuto) BBB1  MAXH 124 degs 169 <f M d U] nas ER/Par FugCRM o (A THETAG 124 dege !
Frequency Meter Corrected Margin PK Margin Azimuth Height
Marker Py Reaarg Det 3117_00168724 10d8_ATTIdE] DC Corr (d8) foaang Average Limit (dBuVim) pes Peak Limit (d8uVim) s o s Polariy
1 *2.39 41.68 Pk 319 -20.3 0 53.28 74 -20.72 124 169 H
2 *2.34676 43.85 Pk 318 -20.5 0 55.15 - - 74 -18.85 124 169 H
3 2.39 30.56 RMS 319 203 22 24.36 54 9.64 - - 124 169 H
4 *2.37585 3147 RMS 319 204 22 2517 54 8.83 124 169 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789633488-E4V2
FCC ID: ABLSMG996B

DATE: NOV 25, 2020

VERTICAL

RESULT

1 el SUWON Lob Chomber 2 2828 Nowv 3 21:36:53
E
Restricted Bondedge
"s Praoject Number:4785633488
""" Cllent:Samsung
Config:EUT / AC Adopter
_ Mode :ELE BE U 2482 1M
TS Tested by: 28681
95|
T |
i 85
P |
T
& |
> 75 !
£ |
3
= Bl f
e =]
T
= |
e mit Ui -
col Average Limit (dBuU/m) 2 -
QR PTTPSF PR T Y T A7 TV TPRTE BT e Py i W TRy oy Y A T |
Wil b I oy L) el vt 4 Wty W ,
4 5
45| s
35
2.31 18 . 5MHz/ 2.415
Frequency (GHz)
Ronge (6Hz) RRUABU Ref/attn  Detifug Mods Swep Pte fups/fode Fosition Fange (82) T/ Ref/Altn  Detifvg Hods Susep Pls  Foups/fode  Fosition
Viter Corected
Marker Frequency Reading Det a117_o0168724 1008_ATTIdB] oC Cor (d8) Reading Average Limit (dBuvim) Margin Peak Limit (4BuVim) P Margin Azimuh Height Polariy
(GH2) P, vy @) () (©0egs) em)
1 +2.39 4055 Pk 319 203 0 52.15 74 2185 205 358 V)
2 +2.35015 4351 Pk 318 204 0 54.91 p B 74 ~19.00 205 358 Vv
3 +2.39 30.03 RMS 319 203 22 2473 54 927 p B 205 358 Vv
2 +2.38732 314 RMS 319 202 22 253 54 8.7 205 358 v

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

Pk - Peak detector
RMS - RMS detection
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FCC ID: ASLSMG996B

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

UL SUWON Lok Chomber 2 2828 Nowv 3 21:47:38
: Restricted Bondedge

- Froject Number:4785633488

1 e €l ent - Samsung

Config:EUT / AC Adopter

. Mod= ELE BE H 2488 _IM

18 Tested by: 26881

125

CdBull/mI Harizontal

35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Range (6Hz) REUAEN Ref/attn  Dat/ivy otk Suoep Pt fSupc/fods  Fosition Farge (Efiz) [ Red/fttn  Det/ivg fiods Susep Fls  Fups/fode  Position
1:2.46-2.563 1N(-6dB) /3 ns PERK/LogPur-lides  JSmeecCPuto) BBB1  MAXH 125 degs 183 of 2.7 46-2.56: | MC-6d82/ 30 N5 ALER/Far Avg(RMS! Fnsec(hute) B 1BETHG 1 g |
Wieter Cormecied
Frequency Margin PK Margin Azimuth Height
Marker Reading Det 3117_00168724 10d8_ATTIdE] oC Cor (d8) Reading Average Limit (dBuvim) Peak Limit (d8uVim) Polariy
(eHa) (dBuv) (dBuvim) ) 8) (Pegs) fem)
1 *2.48351 40.59 PK 32 20.2 0 52.39 74 2161 125 183 H
2 252371 4378 PK 32.1 20.1 0 55.78 - - 74 1822 125 183 H
3 *2.48351 31.26 RMS 32 20.2 22 45.26 54 874 B B 125 183 H
4 2.53381 31.4 RMS 32.1 -20 22 45.7 54 -8.3 125 183 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789633488-E4V2
FCC ID: ABLSMG996B

DATE: NOV 25, 2020

VERTICAL RESULT

| qELJL SUWOM Lab Chamber 2 2828 Nov 3 21:58:12
2
Restricted Bondedge
"s Praoject Number:4785633488
""" Client:Samsung
Config:EUT / AC Adopter
_ Mode:BLE BE U 2488 M
TS Tested by: 28681
95|
i 85 i
Z |
(.
E
= 75
£
=
3
i8]
T
35)
2.468 18 3MHz/ 2.563
Frequency (GHz)
Fange (G T Fef/Attn  Dat/fvg Mds Seep Fte fupe/fode  Focition Farge (6H) FE/UEN Aef/fitn  Det/fvg ok Susep Fls  Faps/fode  Fosition
Viter Corected
Marker Frequency Reading Det 3117_00168724 10dB_ATT[dB] DC Corr (dB) Reading ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Adimuth Height Polarity
(Ha) P vy (@B) ) (Degs) em)
1 *2.48351 4157 PK 32 202 0 53.37 - B 74 2063 203 334 vV
2 255239 238 Pk 322 20.1 0 55.9 - - 74 181 203 334 V)
3 *2.48351 31.03 RMS 32 202 22 15.03 54 897 - 203 334 V)
2 254722 3151 RMS 32.1 20 22 4581 54 819 203 334 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789633488-E4V2
FCC ID: ASLSMG996B

DATE: NOV 25, 2020

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL RESULTS

UL SUWON Lob Chomber 2

2828 Nov 3

23:15:87

118,
Rodiated Emissians 3-Meters
, Project Number:d789633488
2g Clignt :Someung
Config:EUT / AC Adapter
Mode | BLE_HARM_24B2_1M
98 Tested by:2P881
ad
- 76t
f 68
E
268}
a 18
Freguancy (GHz)
i (6821 [ e e Sep Pl Tl Faribion | Fange (61 [ L =Y = = Fio Foupeods Fealtio
1 gUL_SUWON Lob Chomber_2 2828 Nov 3 23:15:87
Rodicted Emizsians 3-Metaers
, Project Number:d789633488
L e S [ YT R g
Config:EUT / AC fidapter
Mode :BLE_HARM_ 2482 1M
g/ | Tested by:20881
an}
5 78
§
= (1]
3 58
3
ap . 3 S
i:
36|
26
e 18
Freguency (GHz)
o G0 TR Rt et o Sep P Tk Fosition =y WE Rl Do ok S Fio Tl Faiiion
Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height
©Hz) lz::sl\?)g Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) (Zae:?)/r:y?) @Buvim) prics (@Buvm) @) (Degs) m) Polarity
* 4.80449 37.58 PK2 34.1 -21.7 0 43.98 74 -30.02 360 100 H
*4.81264 36.81 PK2 34.1 -27.8 0 43.11 74 -30.89 0 101 Vv
7.20668 37.23 PK2 36.2 -24.9 0 48.53 74 -25.47 158 109 H
7.2066 38.81 PK2 36.2 -24.9 0 50.11 74 -23.89 93 101 Vv
9.60428 33.13 PK2 37 -20.9 0 49.23 74 -24.77 0 100 H
9.61716 33.11 PK2 37 -20.8 0 49.31 74 -24.69 0 100 vV

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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REPORT NO: 4789633488-E4V2
FCC ID: ABLSMG996B

DATE: NOV 25, 2020

MID CHANNEL RESULTS

1 gUL_SUWON Lob Chomber_2 2828 Nov 3 22:42:58
Rodioted Emizszians 3-Meters
, Project Number:d789633488
L e [ T et
Config:EUT / AC fidapter
Vode:ELE_HARM_2448_1M
9| | Tested by: 28881
an}
1 70
N
2 &8
~ F L (B ]
2
E
26
e 18
Frequency (GHz)
onge 1670 ET Pa7atin Doty fode £ Pl Vompaiods  Pusition o (60 T Fef/Aiin Dxi/ivg Mok = Fir Voo Failim -
"\EUL SUWON Lob Chomber 2 2828 Nov 3 22:42:58
Rodiated Emissians 3-Meters
. Project Number:d789633488
8e Clignt :Someung
Config:EUT / AC Adapter
Mode | BLE_HARM_244@_1M
90, Tested by:2BB81
ad
R
S @
: L (B )
B e e e e e e e e e e b e e e e e e e oo e e et e e b e e e oo e
agl - A 2
2 & 1
z y
plsl}
268}
a 18
Freguency (GHz)
Tonge (G TG R itn Tat/iv Mok £ e Toupalficde  Fasition Torge (6T TERA Mol Detifrg Mok e T Fopolfode  Poniiion
Meter Corrected - ) ) ) -
Frequency N 3117_0016872 Avg Limit Margin Peak Limit Margin Azimuth Height .
(GHz) Fz:;:'\;‘)g Det A 3GHz_HP[dB] DC Corr (dB) (I:;Sij/\/r:rg‘) (@Buvim) @) @Buvim) @) (degs) om) Polarity
*4.87923 38.84 PK2 34.1 -27.7 0 45.24 - - 74 -28.76 31 100 H
*4.87963 27.23 MAv1 34.1 -27.7 2.2 35.83 54 -18.17 - - 31 100 H
*4.88057 38.75 PK2 34.1 -27.6 0 45.25 - - 74 -28.75 287 100 \
*4.87977 27.53 MAv1 34.1 -27.6 2.2 36.23 54 -17.77 - - 287 100 \
*7.31815 35.68 PK2 36.1 -24.6 0 47.18 - - 74 -26.82 360 100 H
*7.31976 35.54 PK2 36.1 -24.6 0 47.04 74 -26.96 360 100 \
9.75915 33.05 PK2 37.2 -20.5 0 49.75 74 -24.25 360 100 H
9.75858 32.81 PK2 37.2 -20.5 0 49.51 74 -24.49 360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 4789633488-E4V2
FCC ID: ABLSMG996B

DATE: NOV 25, 2020

HIGH CHANNEL RESULTS

|1 gUL_SUON Lob Chonber 2 2028 Nov 3 22:15:33
Rodioted Emizszians 3-Meters
, Project Number:d789633488
L e e [ T gt
Config:EUT / AC fidapter
Mode: BLE_HARM_248@_IM
9g| | | Tested by: 28881
an}
1 76
N
2 &8
~ F L (B ]
2
E
26
e 18
Frequency (GHz)
onge 1670 ET Pa7atin Doty fode £ Pl Vopefods Poslvion | e (G067 T Fef/Aiin Dxi/ivg Mok = Fir Voo Failim -
"\EUL SUWON Lob Chomber 2 2828 Nov 3 22:13:33
Rodiated Emissians 3-Meters
. Project Number:d789633488
2g Client:Somsung
Config:EUT / AC Adapter
Mode : BLE_HARM_248@_1M
90, Tested by:2BB81
ad
R
S @
: L (B )
(77 ASURSUSUUUSUUUUE NSNS USSURIUS RSSO SRS SISO S SN NSO AU U
5]
40 S L 2|
a
plsl}
268}
a 18
Freguency (GHz)
Tonge (G TG R itn Tat/iv Mok £ e Toupalficde  Fasition Torge (6T TERA Mol Detifrg Mok e T Fopolfode  Poniiion
Meter Corrected - ) ) ) -
Frequency N 3117_0016872 Avg Limit Margin Peak Limit Margin Azimuth Height .
(GHz) Fz:;:'\;‘)g Det A 3GHz_HP[dB] DC Corr (dB) (I:;Sij/\/r:rg‘) (@Buvim) @) @Buvim) @) (degs) om) Polarity
*4.95937 38.08 PK2 34.1 -26.8 0 45.38 - - 74 -28.62 39 103 H
* 4.95955 26.78 MAv1 34.1 -26.8 2.2 36.28 54 -17.72 - - 39 103 H
*4.96063 37.81 PK2 34.1 -26.8 0 45.11 - - 74 -28.89 285 106 \
*4.95953 27.23 MAv1 34.1 -26.8 2.2 36.73 54 -17.27 - - 285 106 \
*7.43381 34.72 PK2 36 -23.5 0 47.22 - - 74 -26.78 360 100 H
*7.43521 35.04 PK2 36 -23.5 0 47.54 - - 74 -26.46 360 100 \
9.92557 32.09 PK2 37.4 -20.4 0 49.09 - - 74 -24.91 360 100 H
9.92545 32.62 PK2 37.4 -20.3 0 49.72 - - 74 -24.28 360 100 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 4789633488-E4V2 DATE: NOV 25, 2020
FCC ID: ASLSMG996B

10.2.2. BLE (2 Mbps)

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

1,\I__UL SUWON Lob Chomber 2 2828 Nowv 3 28:38:47
2

Restricted Bondedge

"s Praoject Number:4785633488
e Client:Samsung

Config:EUT / AC Adopter

Mode:BLE_BE_H_z2482_2M

Tested by 26881

CdBull/mI Harizontal

7
)|
T
@
o
@
=]y¥]
e

0 J \

ae]

El ] ] 0 SN/ 7415

Frequency (GHz)

Ronge (GHz) REUAEM Faf/tin  Det/fvg Hode Sucep Pie  f5ups/fode Position Range (Giz) FEAWUBI Ref/fiin  Det/fvg Hode Sueep Pis  Fups/fode Position
1:2.31-2.415 1N(-6dB) /3 ns PERK/LogPur-lides  JSmeecCPuto) BBB1  MAXH 122 degs 181 < M d U] nas ER/Par FvgCRM e O 1BETHG 122 dege 181
Frequency Meter Correct ted Margin PK Margin Azimuth Height
Warker Reading Det 311700168724 1008_ATT(GB] oC Corr (@8) Reading Average Limit (9Buvim) Peak Limit (@Buvim) Polary
(GHa) (dBuY) (dBuvim) (@8) @8) (Degs) (cm)
1 *2.39 39.45 Pk 31.9 -20.3 0 51.05 - - 74 -22.95 122 101 H
2 *2.36217 43.78 Pk 318 -20.5 0 55.08 - - 74 -18.92 122 101 H
3 *2.39 31.03 RMS 31.9 -20.3 5.1 47.73 54 -6.27 - - 122 101 H
4 *2.38838 31.35 RMS 319 -20.3 5.1 48.05 54 -5.95 - - 122 101 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: ABLSMG996B

VERTICAL RESULT

| UL SUWON Lok Chomber 2 2828 Nov 3 28:49:28
z
Restricted Bondedge
"s Praoject Number:4785633488
""" Client: Samsung
Config:EUT / AC Adopter
- Mode:BLE BE _U_2482 2M
TS Tested by: 28681
95
i 85
o
(.
E
= 75
£
=
3 O 0O TSP OO0 0T OO OSSOSO PO S PUOOTUOP PO SSTFRPTUUSSROSUOTEE JERSSSSRUSPTSPTRUSROE HOSSRPTUOOEN SERSSSSRRE SO | USSR
2 6
= [ ‘
. H H < | 1
.. t Uy : H .| |
| IO s SR Bulim) b H G { -
- “'.L 4 I ad ‘n e "",f,;..r‘W' ey A R b b, P oy E{‘ AR ‘l..‘..ruh.lJ 7 |*a._r|wmwww \WNMM
H ; ; o : 3
45 i
35
2. 31 14, 5MH=z/ 2.415
Frequency (GHz)
Fange (6Hz) REU/EN Raf/Attn  Dat/Avg Mook e Fia  fwpsfode  Fosition Range (6fiz) FEAUE Rel/Aitn  Det/Avg fodk Susep Fls  Faps/fode  Fosition
Vieter Conecied
Marker Freg:lency Reading Det 3117_00168724 10dB_ATT[dB] DC Corr (dB) Reading ‘Average Limit (dBuV/m) M:lBgm Peak Limit (dBuV/m) K r;'gm A;\mmh Height Polarity
Lid (@8uY) (@Buvim) (@8) (@) (Degs) (cm)
1 239 40.24 PK 319 203 0 51.84 - B 74 2216 206 357 V)
2 *2.38996 1375 Pk 319 203 0 55.35 - - 74 -18.65 206 357 vV
3 239 30.75 RMS 319 203 51 7745 54 655 - - 206 357 V)
4 *2.36712 3146 RMS 318 203 51 28.06 54 5.94 - - 206 357 Vv

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: ASLSMG996B

BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

1 LUl SULON Lok Chomber 2 2828 Nowv 3 21:88:26
25
Restricted Bondedge
s Fraoject Number:4789633488
€1l ent: Samsung
Config:EUT / AC Adopter
- Mode :BLE_BE H_2488_2M
[ Tested by: 2888
m't
|
[ O —— - # .........
'
3 i i
€ 85) 1
5 i
[ I
[ “,
g 75 I'
‘\
£ il |
-
G |
\
Q il
B |
= { Averoge imit 1B
55| . N » J . | 2
) | e e oo B
y,
45|
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Ronge (6Hz) RRUABU Rei/attn  Datifug Mods Sweep Pte fups/fode Fosition Fange () [ Ref/Altn  Detifvg Hods Susep Pls  Fups/fode Fosition
1:2.46-2.53 NGB /M 1125 PERK/LogPur-lideo ToesscCute) SEI1  MAXH 125 degs 184 o 212.46-2.56 MGG/ 125 AERPar AgCRMS]  nsecCutc) GBI TBTHG 128 dege 184 ca f
Vister Corected
Frequency Margin PK Margin Azimuth Height
Marker Reading Det 3117_00168724 1008_ATT(GB] oC Cor (48) Reading Average Lt (4Buvim) Peak Limit (4BuVim) Polariy
) @) (@Buvim) “ “ (0ea) cem
1 +2.48351 41.06 Pk 32 202 0 52.86 p B 74 2114 125 184 H
2 253686 4361 Pk 32.1 20.1 0 55.61 p B 74 -18.39 125 184 H
3 +2.48351 30.96 RMS 32 202 51 47.86 54 614 B 125 184 H
2 253913 316 RMS 32.1 20 51 4838 54 5.2 - - 125 184 H

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

'\"'EUL SUWOM Lab Chamber 2 2828 Nov 3 21:12:81
2
Restricted Bondedge
"s Praoject Number:4785633488
""" Client: Samsung
Config:EUT / AC Adopter
_ Mode :BLE BE U 2488 2M
TS Tested by: 28681
95
i 85
s
(%
E
S5 78
£
>
3 S| eeeeeeeeeenmereeeeenesbeneseeeeesesseseeeeeeen e b sse e e eeneese e et et
2 &
o
- |
TSR S 4
AT SR EL M AR Y
45)
35
2.46 18 3MHz/ 2.563
Frequency (GHz)
Fongs (GRZ) FEL/UEN Fief/Atin  Dst/fvg Mods ) iz dSupe/fode  Fosition Flarge (EHz) B Ref/Aitn  Det/fvg fods Susep iz $5ups/fodz  Fosition
Veter Comecied
Marker Frequency Reading Det 3117_00168724 10dB_ATT[dB] DC Corr (dB) Reading ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Adimuth Height Polarity
(GHz) (dBuv) (dBuvim) (dB) (dB) (Degs) (cm)
1 *2.48351 40.66 Pk 32 -20.2 0 52.46 - - 74 -21.54 205 334 \4
2 *2.49366 43.98 Pk 32.1 -20.2 0 55.88 - - 74 -18.12 205 334 \4
3 *2.48351 31.36 RMS 32 -20.2 5.1 48.26 54 -5.74 - 205 334 \
4 2.53258 31.64 RMS 32.1 -20.1 5.1 48.74 54 -5.26 - - 205 334 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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FCC ID: ASLSMG996B

DATE: NOV 25, 2020

HARMONICS AND SPURIOUS EMISSIONS
LOW CHANNEL RESULTS

{1 UL _SUMON Lob Chonber 2 2620 Nov 4 ©2:28:07
Rodiated Emissians 3-Meters
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Config:EUT / AC Adapter
Mode : BLE_HARM_24B2_2M
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Mode :BLE_HARM_ 2482 _2M
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Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height
©Hz) j::sl\?)g Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) (5;:?/‘/?3) @Buvim) @8 (@Buvim) @8 (Degs) m) Polarity
* 4.80425 38.24 PK2 34.1 -27.7 0 44.64 74 -29.36 360 100 H
*4.80521 37.1 PK2 34.1 -27.7 0 43.5 74 -30.5 0 100 \
7.20478 36.05 PK2 36.2 -25 0 47.25 74 -26.75 156 109 H
7.20444 39.12 PK2 36.2 -25 0 50.32 74 -23.68 93 100 v
9.6078 33.12 PK2 37 -20.9 0 49.22 74 -24.78 0 100 H
9.60753 32.9 PK2 37 -20.9 0 49 74 -25 0 100 \%

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

"\EUL SULON Lob Chamber 2 2828 Nov 4 Ba8:13:46
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Mode :BLE_HARM_244@_2M
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Radiated Emissions 3-Meters
. Project Number:d789633488
2g Client:Semsung
Config:EUT / AC Adapter
Mode : BLE_HARM_244@_2M
98 Teated by:2BB81
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Fiange 16z FEUAEY Baf/Rttn  Dat/hvg Mock ey Flz Vopa/fode Pusition T 16027 TN Tel/fitn  Dai/fovg Made Semep Fix  Fonpafade  Fomliion
Meter Corrected B N N
Frequency Reading Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) Reading Avg Limit Margin Peak Limit Margin Azimuth Height Polarity
(GHz) (oBuv) - - (dBuvim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
*4.83038 37.22 PK2 34.1 276 0 4372 74 -30.28 0 100 H
*4.8795 37.03 PK2 34.1 -27.7 0 43.43 74 -30.57 0 100 \
*7.31899 35.54 PK2 36.1 24.6 0 47.04 74 -26.96 0 100 H
*7.32109 36.32 PK2 36.1 24.6 0 47.82 74 -26.18 0 100 v
9.75862 3331 PK2 37.2 20.5 0 50.01 74 23.99 0 100 H
9.75827 32.34 PK2 37.2 205 0 49.04 74 24.96 0 100 v
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
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HIGH CHANNEL RESULTS
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"\EUL SUWON Lob Chomber 2 2828 Nov 3 23:4%:46
Rodiated Emissians 3-Meters
. Project Number:d789633488
2g Client:Somsung
Config:EUT / AC Adopter
Mode : BLE_HARM_2488_2M
90, Tested by:2BB81
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Meter Corrected - ) -
Frequency N Avg Limit Margin Peak Limit Margin Azimuth Height
(GHz) Fz:;:'\;‘)g Det 3117_00168724 3GHz_HP[dB] DC Corr (dB) (I:;Sij/\/r:rg‘) (@Buvim) @) (@Buvim) @) (degs) om) Polarity
*4.96945 35.88 PK2 34.1 -26.7 0 43.28 74 -30.72 0 100 H
*4.95908 37.09 PK2 34.1 -26.8 0 44.39 74 -29.61 0 100 \
*7.44161 34.89 PK2 36 -23.6 0 47.29 74 -26.71 0 100 H
*7.43886 34.86 PK2 36 -23.7 0 47.16 74 -26.84 0 100 Vv
9.91885 32.21 PK2 37.4 -20.4 0 49.21 74 -24.79 0 100 H
9.92189 32.44 PK2 37.4 -20.3 0 49.54 74 -24.46 0 100 Vv

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

PK2 - KDB558074 Method: Maximum Peak
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10.3. WORST CASE BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)

JL SULON Lob Chomber | 2828 Nov 4 @4:29:87

957 -

Emis=ions - 3 Meter=

&5

izontal

CdBul/m) Hor

o] " THr - - TB2n

Frequency (MHz)
Fanoa Mz R Paf/Attn Dat/h 2 Waptds Fusltion | Farge (M) NI Fol/fitn  Del/ig Mo Samep iz Voups/Made Fesiiion
1:36- 1888 12000581 /SBRKIAT/ 1A PEW A B-3Bdegs H
~ UL SUWUON Lob Chomber | 20268 Nov 4 84:29:87
95, - - S . — - . =
fssions - 3 Meters

a5l

BES
§ 55 =
2
> 5/
3 |

- 4 i

o 5
i =}
2
15
5]
[z} 18E 1868
Forge W1 RUREY Rarvin ey o PP VU Retsiin iy ek S Fa Wapen Farim

VERTICAL
Below 1GHz Data
Meter Corrected - . . .
Marker F'fh‘jl"‘_'ez';cy Reading Det VULB9163_750 Below_1G[dB] Reading gjztbm')‘ NZE)'” A(é':g“;; H(:f]')“ Polarity

(dBuv) (dBuV/m)
1 44.259 31.26 Pk 19.6 -30.5 20.36 40 -19.64 0-360 400 H
2 59.876 30.64 Pk 18.6 -30.2 19.04 40 -20.96 0-360 100 H
3 *108.764 30.73 Pk 17.4 -29.5 18.63 43.52 -24.89 0-360 300 H
4 43.774 36 Pk 19.5 -30.7 24.8 40 -15.2 0-360 100 \%
5 60.361 35.42 Pk 18.5 -30.4 23.52 40 -16.48 0-360 100 \%
6 195.87 30.75 Pk 175 -28.6 19.65 43.52 -23.87 0-360 400 \%

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

Page 46 of 49
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(04)
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 Verification Services Inc.




REPORT NO: 4789633488-E4V2 DATE: NOV 25, 2020
FCC ID: ASLSMG996B

11. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 8.8
Fregquency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 66 to 56 56 to 4i
0.5-5 56 46
5-30 Gl S0

" Decreases with the logarithm of the frequency.

RESULTS
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11.1.1. AC Power Line

LINE 1 RESULTS

IL SUWON Lob AC Shield Room 2828 Nov & 13:@4 46
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Fonge NHz) FELAE Raffittn  Dak/ig Fock Sumep Fts  WSupatbods  Lobel | Feorge izt BB Aed/fiten  Det/ieg Hade Susep Fiz  upaiode  Lebel
Trace Markers
Range 1: Phase L1 .15 - 30MHz
) CFR 47 CFR 47
varker | Freauency R'\:;;?r:g Det lOlBie—W't CABLELOS C;er:;ig;d FCCPART  Margin  FCCPART  Margin
(MHz) (dBuv) EX_L1[dB] S(dB) (dB(uVolts)) 15 %zla:ss B (dB) 15 (ilf/ss B (dB)
1 .156 50.68 Pk 9.9 1 60.68 65.67 -4.99 - -
2 .159 34.48 Av 9.9 1 44.48 - - 55.52 -11.04
3 .186 48.04 Pk 10 2 58.24 64.21 -5.97 - -
4 .186 29.67 Av 10 2 39.87 - - 54.21 -14.34
5 .228 43.93 Pk 9.8 2 53.93 62.52 -8.59 - -
6 231 24.26 Av 9.8 2 34.26 - - 52.41 -18.15
7 .438 37.5 Pk 9.9 2 47.6 57.1 -9.5 - -
8 441 17.17 Av 9.9 2 27.27 - - 47.04 -19.77
9 9.006 20.09 Pk 9.9 4 30.39 60 -29.61 - -
10 9.018 10.8 Av 9.9 4 21.1 - - 50 -28.9
11 16.857 20.05 Pk 10.1 4 30.55 60 -29.45 - -
12 16.86 11.13 Av 10.1 4 21.63 - - 50 -28.37
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Metgr 101836_Wit CABLELOS Correc.:ted CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading Det h EX_L1[dB] S(dB) Reading PART 15 (dB) PART 15 (dB)
(dBuV) - (dB(uVolts)) Class B QP Class B AV
.15615 43.29 Qp 9.9 1 53.29 65.67 -12.38 - -
.18675 40.73 Qp 10 2 50.93 64.18 -13.25 - -
.22875 37.53 Qp 9.8 2 47.53 62.49 -14.96 - -
43725 27.31 Qp 9.9 2 37.41 57.11 -19.7 - -

Qp - Quasi-Peak detector
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LINE 2 RESULTS

_ UL SUWON Lob AC Shield Room 2828 Nov £ 13:84 4€
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Conducted RFI Uoltoge
ct Na:478 B8

11 Phase |
@
c )
[
1

tdBlulal tal) Phase
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[“ange Wzl ] Faf/Attn  Dat/ig Modk Smep Pt Topthde Lobal [ Forgm ) TN Aat/fiin  Dai/ihrg Mo Sumep Fie  upaiode  Lobel

Trace Markers
Range 2: Phase N .15 - 30MHz

Meter . Corrected CFR 47 . CFR 47 .
Frequency . 101836_Wit  CABLELOS . FCC PART Margin FCC PART Margin
Marker (MH2) Reading  Det &y NjaB] S(dB) Reading 15 (jass B (dB) 15 Class B (dB)
(dBuv) - (dB(uVolts)) QP AV
13 .156 46.41 Pk 9.9 1 56.41 65.67 -9.26 - -
14 .156 24.31 Av 9.9 1 34.31 - - 55.67 -21.36
15 174 45.96 Pk 10.1 2 56.26 64.77 -8.51 - -
16 177 29.8 Av 10 2 40 - - 54.63 -14.63
17 .213 44.14 Pk 9.8 2 54.14 63.09 -8.95 - -
18 .213 25.47 Av 9.8 ) 35.47 - - 53.09 -17.62
19 432 33.64 Pk 9.9 2 43.74 57.21 -13.47 - -
20 432 14.56 Av 9.9 2 24.66 - - 47.21 -22.55
21 8.889 26.26 Pk 9.9 4 36.56 60 -23.44 - -
22 8.892 11.74 Av 9.9 4 22.04 - - 50 -27.96
23 14.235 23.12 Pk 10.1 4 33.62 60 -26.38 - -
24 14.235 10.93 Av 10.1 4 21.43 - - 50 -28.57
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 2: Phase N .15 - 30MHz
Frequency Meter 101836 Wit CABLELOs  corected  CFRATFCC . oin  CFRATFCC gin
(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
.15615 42.24 Qp 9.9 1 52.24 65.67 -13.43 - -
17325 40.71 Qp 10.1 2 51.01 64.8 -13.79 - -
.21315 37.79 Qp 9.8 2 47.79 63.08 -15.29 - -

Qp - Quasi-Peak detector

END OF TEST REPORT
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