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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: 397147485cl1f7ece, 39989048ablf7ece (CONDUCTED)
R3CMAOD84RA (RADIATED);

DATE TESTED: OCT 31, 2019 - NOV 11, 2019;

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

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

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

Approved & Released For

UL Korea, Ltd. By: Tested By:
/]
///(/\/

%"‘/ C
Junwhan Lee Hyunsik Yun
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. KDB 558074 D01 15.247 Meas Guidance v05r02.
4. 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
X] 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 http://www.iasonline.org/wp-content/uploads/2017/05/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

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

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

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

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

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.
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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 DTS (BLE) 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
The transmitter has a maximum total conducted output power as follows:
Frequency Range Mode Power Output Power Output Power
[MHz] Mode [dBm] [mW]
Peak 7.462 5.57
1Mbps
Average 6.785 4.77
2402 ~ 2480
Peak 8.604 7.25
2Mbps
Average 7.451 5.56
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -3.80 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.

Power verification

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

Symbol Rate| Mode Frequency | Conducted gy mpolRate| Mode Frequency | Conducted
Burst Avg Burst Avg
[Ms/s] [MHz] [dBm] [Ms/s] [MHz] [dBm]
2402 6.075 2402 6.845
1Mbps 2440 6.785 2Mbps 2440 7.451
(37 pkt) : (37 pkt) :
. 2480 5.720 . 2480 6.025
2402 5.868 2402 6.761
1Mbps 2Mbps
2440 6.553 2440 7.350
(255 pkt) (255 pkt)
2480 5.459 2480 5.964
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37M5WSB411SE3 N/A
Data Cable SAMSUNG EP-DGO77 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

EETILLTTE]
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DATE: DEC 23, 2019

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 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
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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7. REFERENCE MEASUREMENT RESULTS

7.1.

LIMITS

None: for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

ON Time Period |Duty Cycle| Duty Duty Cycle 1T
Mode B X Cycle | Correction Factor | Minimum VBW
[msec] [msec] [linear] [%] [dB] [kHz]
2400MHz Bands
BLE 1M 0.377 0.625 0.604 60.4% 2.19 2.650
BLE 2M 0.194 0.625 0.310 31.0% 5.09 5.168
1Mbps
x:rwgmsmmnmiym-wsn o i B &
TR = e — e
i
li;lD'<:w-. Ref 20.00 dBm
g D &
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
MKF] _ FUNCTK \LUE -
1 N t 6256 us 5.18 dBm
2 A1 t (A) 3774 us (A) 025dB
Al A1 t (A 6251 us (A} 0.62dB
7
8
9
10
‘11
2Mbps
| [ Kervigre specirom Amshyee - Swept e o |l&
o+ 5 NSEI ALIGH AUT 01:49:22 &M Nov 08, 2013
Trig: RF Burst #Avg Type:RMS H‘fl: n 56
oo " Atten: 3048 oerfP
ﬂcoélpl(”" Ref 20.00 dBm
¢ )
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts)
1 N : 6256 us 6.37 dBm E— 7
2 A1 t (4l 193.5us (A) -0.26 dB
A A1 t (4l 626.1us (A) 0.70dB
7
8
9
10
‘11
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8. MEASUREMENT METHODS
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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DATE: DEC 23, 2019

9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
1(2)%3)7 Occupied Band width (6dB) >500KHz Pass
2.1051, Bar?d Edge / Conducted Spurious -20dBe Pass
15.247 (d) |Emission
15247 Conducted
' TX conducted output power <30dBm Pass
(b)(3)
15.247 (e) |PSD <8dBm Pass
AC Power Line conducted . Power Line
15.207 (a) emissions Section 10 conducted Pass
15.205, . . . .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated Pass
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FCC ID: ASLSMG981B

10. ANTENNA PORT TEST RESULTS

10.1.

LIMITS

6 dB BANDWIDTH

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

Reference to section 11.8 in ANSI C63.10(2013): The transmitter output is connected to a
spectrum analyzer with the RBW set to100KHz, the VBW >= 3 x RBW, peak detector and max

hold.
RESULTS
- 1Mbps
Channel Frequency 6 dB Bandwidth | Minumun Limit
[MHz] [kHz] [kHz]
Low 2402 663.65 500.00
Mid 2440 673.21 500.00
High 2 480 679.93 500.00
Worst 663.65 500.00
- 2Mbps
Frequency 6 dB Bandwidth | Minumun Limit
Channel
[MHZ] [kHz] [kHz]
Low 2402 1192.94 500.00
Mid 2440 1210.39 500.00
High 2480 1201.70 500.00
Worst 1192.94 500.00

DATE: DEC 23, 2019
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6 dB BANDWIDTH PLOTS

- 1Mbps

Low Ch.

SENSE:INT]

RL RF 508 AC RREC

enter Freq 2.402000000 GHz
PNO: Wide =»—
IFGain:Low

Trig: Free Run
Atten: 30 B

LIGN ALTC
#Avg Type: RMS
AvglHold: 1001100

Middle Ch.

High Ch.

ﬁ);amiu Ref 20,00 dBm
[ \-6.00 dB
— —
663,649 kHz
Center 2.4020000 GHz Span 1.500 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
Iusc STATUS
Keysight Spectrum Analyzer - Swept SA.
RL ® 500 ac SENSEINT] ALIGN AUTC
#Avg Type: RMS
PHO-Wide —»— Trig: Free Run AvglHold: 1001100
IFGain:Low Atten: 30 dB
Mkr1 2.439 ¢
19 dBidiv Ref 20.00 dBm
og
6.00dB
— -
673.206 kHz
Center 2.4400000 GHz Span 1.500 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
Imsc sTATUS
&

Keysight Spectrum Analyzer - Swept S&
RL RE 500 AC SENSE:INT]

#Avg Type: RMS
PNO: Wide ~s— Trig: FreeRun AvglHold: 1001100
IFGain:Low Arten: 30 dB
Mkr1 2.479
19 dBidiv Ref 20.00 dBm
04
[ -6.00 dB
- -
570,929 KHz
Center 2.4800000 GHz Span 1.500 MHz.
|¢Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts

J==

STATUS
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- 2Mbps

Low Ch.

Keysight Spectrum Analyzer - Swept S&
RL RF 500 AC | CORREC SENSE:INT|

PRO: mlue «»- Trig: FreeRun

=@

ALTGN AUTC 11:08:20 PM Nov 07, 2019
#Avg Type: RMS TRACE 56
AvglHold: 1001100

Middle Ch.

Keysight Spectrum Analyzer - Swept S&
RL RF 50G_Ac | comRec SENSE:INT|

IFGain:Low Atten: 30 dB
Mkr1 2.401
‘W%E;Eidiu Ref 20,00 dBm
-6,00 dB
— —
1,192 94 MHz
Center 2.402000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
Insc STATUS

o ||-aF
11:09:33 PM Nov 07, 2018
TR 56

" #Avg Type: RMS

High Ch.

Keysight Spectrum Analyzer - Swept S&
RL RE 500 AC

SENSE:INT]

ce|
PRGWide -»- Trig: FreeRun AvglHold: 1001100 TE(M
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.439 982 50 GHZ
10gBigiv  Ref 20.00 dBm 3.824 dBm
og
! 6:00-48
s —
1.210 39 MHz
Center 2.440000 GHz Span 5.000 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
Insc —

= ||

GN AUTC 11:09:59 PM Nov 07, 2019
#Avg Type: RMS TRa 56

FNO-Wide -+ Trig: FreeRun Avg|Hold:>100/100 TYFE| M

IFGain:Low Arten: 30 dB DeT|P
Mkr1 2.479 978 25 GHzZ
10dBiciv__Ref 20.00 dBm 6.839 dBm
04
[ -6.00 dB
. .
1207 70 WHzZ
Center 2.480000 GHz Span 5.000 MHz.
|¢Res BW 100 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts

J==

STATUS
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10.2.

LIMITS

OUTPUT POWER

FCC §15.247 (b)

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
- IMbps
Channel Frequency Peak Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 6.943 30.000 -23.057
Mid 2440 7.462 30.000 -22.538
High 2480 6.334 30.000 -23.666
Worst 7.462 30.000 -22.538
- 2Mbps
Channel Frequency Peak Power Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 7.967 30.000 -22.033
Mid 2440 8.604 30.000 -21.396
High 2480 6.921 30.000 -23.079
Worst 8.604 30.000 -21.396
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OUTPUT POWER PLOTS

- IMbps

Low Ch.

BN Keysight Spectrum
RL

Analyzer - Swept SA

o le =

RE

CORREC SENSE:INT] ALTGN AUTO |

08:08:51 PM Oct 31, 2019

#Avg Type: RMS
rFast —»— Trig: FreeRun AvglHold: 1001100

PNO:
IFGain:Low Atten: 40 dB

#VBW 50 MHz

Middle Ch.

BN Keysight Spectrum Analyzer -
R

RE

Center 2.440000 GHz
#Res BW 3.0 MHz

High Ch.

BN Keysight Spectrum Analyzer - Swept SA
R

CORREC SENSE:INT] ALIGN AUTO [

#Avg Type: RMS
:Fast —» Trig: FreeRun AvgiHold: 1001100

PNO:
IFGain:Low Atten: 40 dB

#VBW $0 MHz

RF 50 0

Center 2.480000 GHz
#Res BW 3.0 MHz

MsG

DC | CORREC SENSE:INT] ALIGN AUTO |

#Avg Type: RMS
—. Trig: FreeRun AvglHold: 1001100

PNO; Fast
Atten: 40 dB

IFGain:Low
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- 2Mbps

N Keoyight Spectrom Anslyeer - Swept 52
R RF

Low Ch.

500 DC | CORREC

B Koyight Spectrom Anslyzer - Swept SA
RL

SENSEINT]

ALIGN AUTO |

PNO: Fast «#~ Trig: FreeRun
IFGain:Low Atten: 40 dB

#Avg Type: RMS
AvglHold: 1001100

Middle Ch.

Center 2.440000 GHz
#Res BW 3.0 MHz

RE 500 DC | CORREC

SENSEINT]

ALIGN AUTO ]

PNO: Fast —+— Trig: FreeRun
IFGain:Low Atten: 40 dB

#VBW 50 MHz

#Avg Type: RMS
AvglHold: 1001100

BB Keysight Spectrum Analyzer - Swept SA
RL

RE

High Ch.

Center 2.480000 GHz
#Res BW 3.0 MHz

DC | CORREC SENSEINT]

ALIGN AUTO ]

PNO: Fast —+— Trig: Free Run
IFGain:Low Atten: 40 dB

#VBW 50 MHz

#Avg Type: RMS
AvglHold: 1001100

Sweep 1.333 ms (20001 pts)

Spah 10.00 MHz|

Juse

STATUS
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10.3. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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.

- 1Mbps
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 6.075 4.050
Middle 2 440 6.785 4.770
High 2 480 5.720 3.732
- 2Mbps
Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2 402 6.845 4.836
Middle 2 440 7.451 5.561
High 2 480 6.025 4.004
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10.4. PSD

LIMITS

FCC 8§815.247

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.

TEST PROCEDURE

Power Spectral Density was performed utilizing the ANSI C63.10 section 11.10.2 (Method

PKPSD).
RESULTS
- 1IMbps
Channel Frequency PSD Limit Margin
[MHZz] [dBm/3kHz] [dBm/3kHz] [dB]
Low 2402 -9.71 8.00 -17.71
Mid 2440 -8.62 8.00 -16.62
High 2480 -0.84 8.00 -17.84
- 2Mbps
Channel Frequency PSD Limit Margin
[MHZz] [dBm/3kHz] [dBm/3kHz] [dB]
Low 2402 -11.08 8.00 -19.08
Mid 2440 -10.12 8.00 -18.12
High 2480 -11.71 8.00 -19.71
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FCC ID: ASLSMG981B

POWER SPECTRAL DENSITY PLOTS
- 1IMbps

Keysight Spectrarm Anshyzer - Swept SA )
RL 500 DC LIGN AUTO 08:57:11 PMNow 11, 2019

#Avg Type: RMS £[=3:5
Avg|Hold: 1001100

PNO: Wide —+—  Trig: FreeRun Tlf.:'
IFGain:Low Atten: 30 dB. oe

0 deidiv - Ref 20.00 dBm
Log

Low Ch.

Center 2.4020000 GHz Span 995,5 kHz
Sweep 32.00 ms (20001 pts)

[#Res BW 3.0 kHz

uss

#VBW 10 kHz

Keysight Spectrum Anshyzer - Swept SA
RL S08_DC

" #Avg Type: RMS
Avg|Hold: 1001100

PNO: Wide —+—  Trig: FreeRun
IFGain:Low Atten: 30 dB.

0deidiv - Ref 20.00 dBm
Log

Middle Ch.

Center 2.4400000 GHz Span 1.010 MHz
Sweep 33.33 ms (20001 pts)

[#Res BW 3.0 kHz
sTATUS

uss
JB oo specirm fmstyeer - Suept 58 E;

#VBW 10 kHz

ou . M AL
#Avg Type: RMS
AvglHold: 1001100

PNO: Wide ~a—  Trig: Free Run
IFGain:Low Atten: 30 dB

19 dBrdiv Ref 20.00 dBm

High Ch.

Center 2.4800000 GHz Span 1.020 MHz
Sweep 33.33 ms (20001 pts)

[#Res BW 3.0 kHz

uss

#VBW 10 kHz
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- 2Mbps

Low Ch.

eysight Spectrum Analyzer - Suept S4
RL 00 _DC_| CORREC SENSEIN ALIGN AUTO

] vg Type: RMS
PNO: Wide -»— Trig: Free Run Avg|Hold: 100100
IFGain:Low Atten: 30 dB

Mkr1 2.401 9

10 dBidiv Ref 20.00 dBm

Center 2.4020000 GHz Span 1.789 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 57.33 ms (20001 pts) |

uss sTATUS |

Middle Ch.

Keysight Spectrum Analyzer - Swept S4
L 500 DC | CORREC SENSEIN ALIGN ALTO 09:02:22 PM!
#Avg Type: RMS TRACE

PHO-Wide —+— Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 30 dB

Mkr1 2.439
10 de/div - Ref 20.00 dBm -
Log

| !

ICenter 2.4400000 GHz Span 1.816 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 58.67 ms (20001 pts) |

uss sTATUS |

High Ch.

Keyeight Speciram Anshzer - Swept SA - "
RL 500 DC CORREC SENSE:IN LIGN AUTO 09:03:4

‘ #Avg Type: RMS
PHO-Wide —+— Trig: FreeRun Avg|Hold: 1001100

IFGain:Low Atten: 30 dB.

Mkr1 2.479
10 desdiv - Ref 20.00 dBm -
Log

I
|
I

Center 2.4800000 GHz Span 1.803 MHz
[#Res BW 3.0 kHz #VBW 10 kHz Sweep 57.33 ms (20001 pts)

uss sTATUS
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REPORT NO: 4789230288-E5V1 DATE: DEC 23, 2019
FCC ID: ASLSMG981B

10.5. OUT-OF-BAND EMISSIONS

LIMITS

FCC §15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band
that contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement, provided the transmitter demonstrates compliance with the peak
conducted power limits. If the transmitter complies with the conducted power limits based on the
use of RMS averaging over a time interval, as permitted under paragraph (b)(3) of this section,
the attenuation required under this paragraph shall be 30 dB instead of 20 dB. Attenuation
below the general limits specified in 815.209(a) is not required.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer with RBW = 100 kHz, VBW = 300
kHz, peak detector, and max hold. Measurements utilizing these settings are made of the in-
band reference level, bandedge (where measurements to the general radiated limits will not be
made) and out-of-band emissions.

Page 26 of 59

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C(03)
218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675,Korea TEL: (031) 337-9902 FAX: (031) 213-5433
UL Korea, Ltd. Confidential

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



REPORT NO: 4789230288-E5V1
FCC ID: ASLSMG981B

DATE: DEC 23, 2019

RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL (1Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL RF [50Q DC [ CORREC | [ SENSE:INT] ALIGN AUTO 09:04:24 PM Nov 11, 2019
r #Avg Type: RMS TRAGE 55
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100100 TYPE (MR
IFGain:Low Atten: 30 dB DET|P
Mkr2 2.399 969 0 GHz
10 gBiciv__Ref 20.00 dBm -51.976 dBm
100
0.00
n ~T4.52 dem,
200
30.0
-40.0 "
-50.0 * il
Low Ch.
B0.0
BandEdge o
Center 2.400000 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
FUNCTION WIDTH =
1 N f 2401992 5 GHz 5.076 dBm
N f 2.399 969 0 GHz -51.976 dBm
3
4
5 =
6
7
8
9
10 |
1 52
4] i, ] »
IMSG ISTATUS
et —
BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [50@ DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 09:11:31 PM Nov 11, 2018
’— #Avg Type: RMS TRACE 3456
PNO: Fast -»— Trig: FreeRun Avg|Hold: 100/100 TYPE[MAsARArn:
IFGain:Low Atten: 30 dB DET|P
Mkr2 10.895 3 GHz]
10dBiciv__Ref 20.00 dBm -44.679 dBm
og
100
0.00
-10.0 ~14.52 dBm|
200
-30.0
40 ’ —
0.0 ——y o oy
Low Ch.
S . B0.0
purious .
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VYBW 300 kHz Sweep 973.3 ms (40001 pts
1 N i 2402 4 GHz 5.035 dBm
N f 10.895 3 GHz -44.679 dBm
3
4
5 E
6
7
8
9
10 M
1 -
< . ]
IMSG ISTATUS
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BANDEDGE & SPURIOUS EMISSIONS, MID CHANNEL (1Mbps)

|#Res BW 100 kHz

#VBW 300 kHz

BN Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL [ RF [50Q DC | CORREC | [ SENSE:INT] ALIGN AUTO | 09:06:28 PM Nov 11, 2019
[Center Freq 2.440000000 GHz ) #Avg Type: RMS TRACRf 03058
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 1001100 TYPE| MRS
IFGain:Low Atten: 30 dB DET|P
Mkr1 2.439 985 25 GHz
10 gBiciv__Ref 20.00 dBm 6.112 dBm
100
0.00
-10.0
-13.89 cibm)|
Middle Ch. mg
Reference level .
-40.0
500
600
700
Center 2.440000 GHz Span 5.000 MHz

Sweep 2.667 ms (20001 pts

STATUS

Res BW 100 kHz

#VBW 300 kHz

hSG
— o
BE Keysight Spectrum Analyzer - Swept SA R
RL [ RF [soe pc | CcorRREC | | SENSE:INT] ALIGN AUTO | 09:15:21 PM Nov 11, 2019
’— #Avg Type: RMS TRACE 3456
PNO: Fast +»— Trig: FreeRun Avg|Hold: 1001100 TYPE| MAAFrArAs-
IFGain:Low Atten: 30 dB DET|P
Mkr2 14.681 1 GHz]
jodeidiv__Ref 20.00 dBm -43.685 dBm)
og
100
0.00
0.0 RS |
-0.0
-an.0
-40.0
1 400 F———0ntu _— — s
Middle Ch.
S . -60.0
purious e
Start 30 MHz Stop 26.50 GHz

Sweep 973.3 ms (40001 pts)

24401 GHz 6.112 dBm
14.681 1 GHz -43.685 dBm

.

1 N f
N f
3
4
5
6
7
8
9
10
11
Ll
IMSG

STATUS
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BANDEDGE & SPURIOUS EMISSIONS, HIGH CHANNEL (1Mbps)

BN Keysight Spectrum Analyzer - Swept SA @@@ [ ]
RL [ RF [50Q DC | CORREC | [ SENSE:INT] [ ALIGN AUTO | 09:07:06 PM Nov 11, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide —w—  Trig: FreeRun Avg|Hold: 100100 TYPE (MR
IFGain:Low Atten: 30 dB DET|P
Mkr2 2.483 679 0 GHz
10 geiciv_Ref 20.00 dBm -52.245 dBm
10.0
0.00
-0 7514 o
-20.0
-30.0
-40.0 |
High Ch “ ¢
-60.0
BandEdge o
Center 2.483500 GHz Span 10.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
2.480 217 0 GHz 4858 dBm
N f 2.483 6790 GHz -52.245 dBm
3
4
5 E
6
7
8
9
10 I
1 .
4 m, ] »
IMSG ISTATUS
— o
BE Keysight Spectrum Analyzer - Swept SA ==
RL [ RF [soe pc | CcorRREC | | SENSE:INT] [ ALIGN AUTO | 09:17:33 PM Nov 11, 2019
#Avg Type: RMS TRAGE 3456
PNO: Fast +»— Trig: FreeRun Avg|Hold: 1001100 TYPE| M ¥itfne
IFGain:Low Atten: 30 dB DET|P
Mkr2 13.824 8 GHz|
0 geiciv__Ref 20.00 dBm -43.410 dBm
100
0.00
-10.0 1514 dbm|
200
-30.0
-40.0 . —
High Ch. O TR N
S . 60.0
purious .
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)

2.480 5 GHz 4.786 dBm
N f 13.824 8 GHz -43.410 dBm

L T O S S AN <

FUNCTION WIDTH

I

< i

STATUS
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BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL (2Mbps)

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF |soe oc [ comrrec | [ SENSE:INT] [ ALIGN AUTO | 09:07:44 PMMNov 11,2019
#Avg Type: RMS TRACE 3456
PNO: Wide -w— Trig: FreeRun Avg|Hold: 100/100 TYPE| M s
IFGain:Low Atten: 30 dB peT|P
Mkr2 2.399 987 0 GHz
10 dBidiv__ Ref 20.00 dBm -34.735 dBm
Log }\
10.0 ?
000 e R
-10.0 EEREEE |
200
o {
-40.0
Low Ch. o
-60.0
BandEdge -
Center 2.400000 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
f 2. 401 980 5 GHz 5. 525 dBm
N f 2.399 987 0 GHz -34.735 dBm
3
4
5 =
6
7
8
9
10 N
11 =
< i v
IMSG ISTATUS
e
BN Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soe bpc [ correc | [ sENsE:NT] ALIGN AUTO 09:19:53 PMNov 11,2019
‘ #Avg Type: RMS TRACE 3456
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WY
IFGain:Low Atten: 30 dB DeT|P
Mkr2 14.204 0 GHz
10 gy Ref 20.00 dBm -43.403 dBm
10,0
0.00
-10.0 ECEEEED |
-20.0
-30.0
-40.0 0 S
Low Ch. O RN AR o
. -60.0
Spurious e
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts
24017 GHz 5. 690 dBm
N f 14.204 0 GHz -43.403 dBm
3
4
5 £
6
7
8
9
10
11

i,

STATUS
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BANDEDGE & SPURIOUS EMISSIONS, MID CHANNEL (2Mbps)

Res BW 100 kHz

#VBW 300 kHz

B Keysight Spectrum Analyzer - Swept SA @@@- [ ]
RL | RF |soe oc [ comrrec | [ SENSE:INT] ALIGN AUTO | 09:08:07 PMNov 11,2019
r #Avg Type: RMS TRACE 3456
PNO: Wide -w— Trig: FreeRun Avg|Hold: 100/100 TYPE| M s
IFGain:Low Atten: 30 dB peT|P
Mkr1 2.439 970 75 GHz
1L%gBldiv Ref 20.00 dBm 6.430 dBm
100 ’
0.00 —
-10.0
-1357 dBm)|
Middle Ch. 200
Reference level .
-40.0
-50.0 f— 1
-60.0
700
Center 2.440000 GHz Span 5.000 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts
LSG ISTATUS
e
E Keysight Spectrum Analyzer - Swept SA o2 =]
RL | RF |soe bpc [ correc | [ sENsE:NT] ALIGN AUTO | 09:49:06 PMNov 11,2019
r ‘ #Avg Type: RMS TRACE[{ 0345 6
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WY
IFGain:Low Atten: 30 dB DET|P
Mkr2 14.049 2 GHz
10 g Ref 20.00 dBm -43.467 dBm
10,0
0.00
-10.0 rrsroemy
-20.0
-30.0
-40.0 »
Middle Ch. . h ) o
S . -60.0
purious o
Start 30 MHz Stop 26.50 GHz

Sweep 973.3 ms (40001 pts

N f

1 N f

 x T v T “cov ] rucroww

24401 GHz
14.049 2 GHz

6.223 dBm
-43.467 dBm

FUNC /ALUE -

.

i,

STATUS
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BANDEDGE & SPURIOUS EMISSIONS, HIGH CHANNEL (2Mbps)

E Keysight Spectrum Analyzer - Swept SA

ol ] |

RL | RF |soe oc [ comrrec | [ SENSE:INT] [

ALIGN AUTO |

09:08:39 PMNov 11,2019

Trig: Free Run

#Avg Type: RMS
Avg|Hold: 100/100

TRACE| 3456

IPF'(VS(:n:Tg: - Atten: 30 dB peT|P
Mkr2 2.483 986 0 GHz
10 geidy_Ref 20.00 dBm -49.529 dBm
100 l
0.00 f————enetlng,
L 1519 dom}
-20.0 —
-30.0
-40.0 ’
High Ch. .
-60.0
BandEdge -
Center 2.483500 GHz Span 10.00 MHz
|#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
1' 2479 972 0 GHz 4810 dBm
N f 2.483 986 0 GHz -49.529 dBm
3
4
5 =
6
7
8
9
10 N
11 =
< i | r
IMSG ISTATUS
e
E Keysight Spectrum Analyzer - Swept SA ==
RL | RF |soe bpc [ correc | [ sENsE:NT] [ ALIGN AUTO 09:51:51 PMNov 11,2019
| #Avg Type: RMS TRACE[. 03156
PNO: Fast —»— Trig: FreeRun Avg|Hold: 100/100 TYPE| M WY
IFGain:Low Atten: 30 dB DeT|P
Mkr2 19.131 4 GHz
19 dBrdiv Ref 20.00 dBm -40.123 dBm
100
0.00
n 1519 dn|
-200
-3n.0
-40.0 . o
High Ch. L ERAN Aaiae
. -60.0
Spurious e
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts

4.860 dBm
-40.123 dBm

24798 GHz

N 1' 19.1314GHz

—_ UNCTION i

.

i,

STATUS
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11. RADIATED TEST RESULTS

11.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uVv/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 1Mbps, DCF = 10log(1/0.604)=2.19 dB
(Spectrum Analyzer round it up to 2.19dB) and for 2Mbps, DCF = 10log(1/0.310)=5.09dB
(Spectrum Analyzer round it up to 5.10dB)

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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11.2. TRANSMITTER ABOVE 1 GHz

11.2.1. 1Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

53

(81}
i

I_WEUL SUWON Lab Chomber | 2813 Nov 8 Bz
-

Restricted Bandedge

; ; Praject Number:4785238288
1150 : : : : Client: Samsung
Config:EUT / AC odopter
Mode:BLE BE_H_2482 1M
185 ; Tested by: 20882

(dBul/m) Horizontal

35
2. 31 18 SMHz/ 2.415
Frequency (GHz)
Range (Grz) RN Fef/attn Dat/fvg Hode Soeep Ptz fups/fode FPosition Range (6z) (=) Ref/fttn  Det/fvg Hodk Susep Pz Fups/fode Position
1:2:31-2.418 IHC-6dE) /M 1125 PEK/LogPur-Video  ImsecCuta) 8831 MM 31 dege 100 c i MGG/ 112/8 ER/Far P (R . s T | dege 108 cn |

HORIZONTAL DATA

Trace Markers

ot Carrected P PK Margin Azimuth Height

Marker i Feing Det 3117_00168717 10d8_ATTIdE] oC Corr (¢8) Rosting Average Limit (dBuvim) e Peak Limit (d8uVim) s i Pk Polarty
1 +2.39 42.26 PK 317 255 0 48.46 74 2554 331 100 H
2 *2.3856 44.98 PK 317 255 0 51.18 - - 74 22.82 331 100 H
3 +2.39 32.81 RMS 317 255 219 212 54 12.8 - - 331 100 H
4 *2.38614 33.36 RMS 317 -25.5 219 41.75 54 -12.25 331 100 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

; oeUl SUMON Lab Chonber | 2819 Nov 8 B3:06:42
=
Restricted Bondedge
Praoject Number:4785238288
L S Y e — Client:Samsung
Config:EUT / AC adopter
~ Mode:ELE BE U 2482 1M
] Tested by: 47989
g5}
7 85
z
(%
O]
S 75 |
$ i
>
B o) A ST (
o
- Average Limi Bulyml H
] . [
5 g - '
Wb A o 0 A MM S i A ok i
45 g 5
el o
35 i
2. 37 D SHhz/ ' Z. 215
Frequency (GHz)
Renge (GFz) REU/BU — Faf/Attn Dat/Avg Mode Sueep Ftz  Swpe/fods  Position Range (EHz) FEA/UEH Ref/Aitn  Det/Avg fods Susep Fis  Fsups/Mode  FPosition

VERTICAL DATA
Trace Markers

Frequency Meter Corrected Margin PK Margin Azimuth Height
Marker e Reading Det 3117_00168717 10d8_ATTIdE] DC Cor (48) Reading Average Limit (dBuVim) piid Peak Limit (dBuVIm) Pt i P Polariy
¢ (@Buv) (dBuvim) o
1 +2.39 4191 Pk 317 255 0 48.11 - - 74 -25.89 230 318 v
2 *2.35872 255 Pk 316 25.7 0 51.4 - - 74 226 230 318 vV
3 *2.39 32.45 RMS 317 255 2.19 20.84 54 -13.16 - - 230 318 vV
4 *2.35367 33.63 RMS 316 255 2.19 41.92 54 -12.08 - - 230 318 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

I""UL SUWON Lab Chamber | 2819 Nov 8  B4:83:52
25 T —

Restricted Bondedge

Praoject Number:4785238288

Client:Samsung

Config:EUT / AC odopter

Mode:BLE BE H_2488_IM

185 Tested by: 47989

95

'
9 I
£ 85 { l
a
7’_‘ {
§  9g / |
O S Y Ot S S S S
3 65 i
[ad}
o

\ Averaoge Limit (dBul/m]

2.8 ‘ ' ‘ 8. 3MHz/ ' Z.563
Frequency (GHz)

Ronge (GHz1 REU/UBU Ref/attn  Dat/Rvg Hode Sweep Ftz  #Supe/Mode P farge (EHz) REAUEY Ref/fttn  Det/Fvg Hods Susep Fiz  Bups/Mode  Pozition
112.452.53 (6B (M N1Z/5  PEK/LogPurliden  FesecCute) B M % 29 o ; H oo ERPar PugCR o TR e 229
Weter Comecied
Marker FV?;\:‘EHcy Reading Det 3117_00168717 10dB_ATT[dB] DC Corr (dB) Reading Average Limit (dBuV/m) M:;gm Peak Limit (dBuV/m) PK ’::gm Asmum Height Polarity
(era (dBuV) (dBuVim) ) ) (Oegs) em
T *2.48351 4187 Pk 319 252 0 2857 - - 74 2543 353 229 H
2 250877 25.32 Pk 32 251 0 52.22 - - 74 2178 353 229 H
3 *2.48351 32.65 RMS 319 252 219 2154 54 -12.46 - 353 229 H
[ 25594 3322 RMS 32 251 2.19 2231 54 1169 - - 353 229 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

1 LUl SUWON Lab Chamber 1 2819 Nov 8 B4:11:44
2t - T
Restricted Bandedge
1 Fraoject Number:4785230288
S Client:Somsung
Config:EUT / AC odapter
. Mods BLE_BE_U_2438_1M
L2 e Tested by:47989
95
5 B85
]
C
a
- 75
€
=
= T 1| POV SO (O3 SOUSN ASUOSSUURRRON S N,
2 65
o
/ Average Limit (dBul
f SO SORORN (NN SO S SO IO OO JO OO OO OO OO OO OO OTS SO OO OT OO USRS OORY. SOOUUOOORORTURRRORt
iy .JMJ Wil i o b i o il il ik i b bbbty i
L al Ay il il
45 £ 74
& “
35
2.46 T8, 3MH=/ 2.563
Frequency (GHz)
Fange (6rz) FEUAUEN Fief/Atin  Dst/fvg Mods ) Ptz dSups/Mode  Fosition Flarge (EHz) B Ref/Aitn  Det/fvg fods Susep Fiz  5ups/fode  Pozition
Vietor Comected
Frequency Margin PK Margin Azimuh Height
Marker Reading oet 3117_00168717 1008_ATTIOB] oC Cor (48) Reading Average Limit (dBuvim) Peak Limit (4BuVim) Polariy
(eHa) (dBuv) (dBuvim) ©8) ©8) (begs) om)
T +2.48351 41.94 Pk 319 252 0 48.64 B p 74 25.36 54 101 v
2 250804 1554 Pk 32 25.1 0 5244 B p 74 2156 54 101 v
3 *2.48351 32.86 RMS 319 -25.2 219 41.75 54 -12.25 - - 54 101 \
4 2.53466 33.39 RMS 32 -25.2 219 42.38 54 -11.62 - - 54 101 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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DATE: DEC 23, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

HPUL SUWON Lok Chamber ! 2815 Nov 8 B2:27:41
Rodicted Emissions 3-Meters
Project Number:4789238288
e “1C1Tent : Samsung
Config:EUT / AC odopter
Mode:BLE HARM 2482 1M
el Tested by:20882
T s
2
c 78
a
"
©
3 oY ] OO PSS OUPNIOUP U ORISR SOSRFSOTSUOPE OSSPSR S
- Avg Limit (dBuU/m]
N
e e e N :
a
kS
2 MW W
46 2 : 3 : .
1 e i
i)
A A AT
L e
20
1 - = - - - T Tie — 18
Frequency (GHz)
Range (GHo) REU/ED Ref/ftin  Det/fvg Mode Seop Ptz ¥oupo/fade  FPozition Farge (6o FENATEN Ref/ftin Ot/ Hode Surep Pla  Fospo/Mode  FPosition
1:1-3 IH-6dE) /30 112/18  PERK/LogPar-Uideo  SesectPuto) 60B1  PAXH B-EBdegs 158 | 3:3-18 1HC-68) /3 61/ PEAK LagPur-Viden  Sflncectfuta) 16k HAIH B-¥8dega 258 on
HPLJL SUWON Lok Chamber | 2819 Nov 8 B82:27:41
Rodicted Emissions 3-Meters
Project Number:4789238288
e “1C1Tent : Samsung
Config:EUT / AC odopter
Mode:BLE_HARM_24P2_1H
el Tested by:28882
2 S T
g 7B
"
C
I
- =15
i~ Avg Limit CdBuU/md
=
3 e e e St T
] H
g :
6.
48 5 4 gl
2 o
3A
20
1 - = - - - T TTie T T — 18
Frequency (GHz
Range (GHz) R Ref/tin  Deb/fg fods E Plo  ¥oupo/fade  FPosition Forge (Giz) RENATG Reffflin  Dot/fug Hode Surep Plo Foups/Mode FPosition

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

Frequency Meter Corrected Margin Margin Azimuth Height
Marker e roatg Det a117_00168717 36Hz_HP[GB] bc cor (48) ) Avg Limit (dBuVim) s Peak Limit (dBuvim) i o i Polariy
1 *4.79801 32.67 PK 34.2 -31.6 0 35.27 - - 74 -38.73 0-360 250 H
3 7.2288 28.99 PK 35.8 -27.7 0 37.09 - - 74 -36.91 0-360 250 H
5 9.59396 26.4 PK 37 -23.2 0 40.2 - - 74 -33.8 0-360 250 H
2 *4.80364 32.83 PK 34.2 -31.5 0 35.53 - - 74 -38.47 0-360 250 \
4 7.21286 28.87 PK 35.8 -27.9 0 36.77 - - 74 -37.23 0-360 250 \
6 9.58459 26.4 PK 37 -23.4 0 40 - - 74 -34 0-360 250 vV
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected
Fv?g:ez:cy R(:;sl\?)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) (Zése/‘/:rg‘) Q{:u'\-/'/’:‘n“) N‘(z’g)\" '(’:SISVL;:)M M(Zng)m /?Sgg‘ Tiﬁ';‘ Poariy
* 479651 41.09 PK2 34.2 -31.6 0 43.69 - - 74 -30.31 0 100 H
* 479637 40.73 PK2 34.2 -31.6 0 43.33 - - 74 -30.67 0 100 N
7.22826 36.73 PK2 35.8 -27.7 0 44.83 - - 74 -29.17 0 100 H
7.2283 37.03 PK2 35.8 -21.7 0 45.13 - - 74 -28.87 0 100 vV
9.59314 35.33 PK2 37 -23.2 0 49.13 - - 74 -24.87 0 100 H
9.59592 35.05 PK2 37 -23.2 0 48.85 - - 74 -25.15 0 100 Vv

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

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

11 gUL_SUMON Lab Chomber_| 2013 Nov 8 83:11:48
Rodicted Emissions 3-Meters
1 a8 Project Number:4789238288
Client: Samsung
Config!EUT / AC adopter
Mode :BLE _HARM 2448 1M
el Tested by:47989
00 0w
3
C 78
o
u
L
o T R B .
- Avg Limit [dBulU/m)
£
T s S s S
@
2 Ww* SM
4p) ;
bbb 1 4 i
:‘H iy tad ad o
3
20
1 - = - - - T T T — {8
Freguency (GHz)
Range (GHz) REWAEN Ref/fittn  Det/fvg Moz Swecp Pty #oups/Mode  Position Forge (EHz) FEMEY Ref/fttn  Det/fvg Mook Sueep Pis  Foupz/Mode FPosition
1:1=3 IH(-6dB)/ 30k 12718 FERK/LogPur-Uideo  Bfmsectfuto) 631 MAXH B-38degs 258 | 3:3-18 IMC-6dB)/38k 6778 PEAK/LogPur-Video  58fmsec(futa) 16k MAMH B-36Adega 158 on|
HPUL SUWON Lok Chamber 1 2819 Nov 8 B3:11,48
Radicted Emissions 3-Meters
Project Number:4789238288
L “IClient Samsung
Config:EUT / AC adapter
Mode:BLE _HARM 2448 1M
el Tested by:47989
00w
s 78
b
o
g
= E.B .......
= Avg Limit (dBLU/m)
3
= e S A S
@
&
48 .3 S
2 &
c
B i ————,
24
1 - = - - - . ~ie = s
Freguency (GHz)
Range (GHz) REWAEN Ref/fittn  Det/fvg Moz Swecp Pty #Sups/Mode  Position Forge (EHz) FEMEY Ref/fttn  Det/fvg Mook Sueep Pl Foupz/Mode FPosition

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

Trace Markers

Frequency Meter Corrected Margin Margin Azimuth Height
Varker eauen readg ot 3117_oo168717 3GHz_HP(dB] oC Cor (68) ey Avg Limit (@Buvim) o Peak Limit @Bavim) i i pec Polarty
1 *4.87394 32.45 Avg 34.2 -31.6 0 35.05 - - 74 -38.95 0-360 150 H
4 *7.32535 28.93 Avg 35.8 -27.3 0 37.43 - - 74 -36.57 0-360 150 H
5 9.74864 26.77 Avg 37.2 -23.8 0 40.17 - - 74 -33.83 0-360 250 H
2 *4.87957 31.93 Avg 34.2 -31.6 0 34.53 - - 74 -39.47 0-360 250 \
3 *7.30473 29.63 Avg 358 -27.6 0 37.83 - - 74 -36.17 0-360 150 \
6 9.7477 26.64 Avg 37.2 -23.8 0 40.04 - - 74 -33.96 0-360 250 vV
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected
Fv?g:ezr;cy R(jgs,\?)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) g;zt.;‘"g‘) (’:;951’::; M(:rBQ;n F(’g;&;\l/.)m;t M(:ng;n /?S;ngus‘: Ti:;“ Polarty
* 488146 40.88 PK2 34.2 316 0 43.48 - - 74 -30.52 360 100 H
* 487733 41.19 PK2 34.2 315 0 43.89 - - 74 -30.11 360 100 v
*7.32076 37.56 PK2 35.8 -27.2 0 46.16 - - 74 -27.84 360 100 H
*7.32439 37.47 PK2 35.8 -27.3 0 45.97 - - 74 -28.03 360 100 v
*9.45956 35.14 PK2 36.8 24.1 0 47.84 - - 74 -26.16 360 100 H
*9.4559 34.88 PK2 36.8 -24.2 0 47.48 - - 74 -26.52 360 100 v

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

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

11 gUL_SUMON Lab Chomber_| 2019 Nov 8 B83:32:2)
Rodicted Emissions 3-Meters
1 a8 Project Number:4789238288
Client: Samsung
Config EUT / AC odopter
Mode:BLE_HARM_2488_1M
el | Tested by:47989
2 M —————-—
E]
. T s
a
u
C
2 eB - e S R
- fvg Limit (dBull/m)
N
e = T e B i S T
2 : ;
z ! W
4 " H L )
ENMW 1 ot A
et VR Ll ;
L EEH i ——
24
1 - - - - - ""ie —  is
Frequency (GHz
Range (GHz) REWABY Ref/fttn  Det/Avg Hode Sweop Pts  #Supe/Mode  FPomition Rorge (BHz) [T Ref/fltn  Det/Avg Hode Sueep Pia  ¥Swps/Mode Position
1:1=3 Hi-6dE) / 38k 1218 FERK/LogPur-Uideo uto 6E81  MAXH B-3Bdegs 198 | 3:F18 M-8 /38 87/ PEAK LogPur-Video  futo 1k MAMH B-368dega
HPLJL SUWON Lab Chamber 1 2819 Nov 8 B83:32:21
Radicted Emissions 3-Meters
Project Number:4789238288
L “IClient Samsung
Config:EUT / AC adapter
Mode :BLE_HARM 2488 1M
el Tested by:47989
0 . o
& 7
"
T
I
=4 E.B .......
z Avg Limit [dBulU/m)
3
= e S S S
a
]
N ! =
4p) i d =
2 g
i
1] i
20
1 - = - - - T TTe T — {8
Freguency (GHz)
Range (GHz) REWAEN Ref/fittn  Det/fvg Moz Swecp. Pty #Sups/Mode  Position Forge (EHz) FEMEY Ref/fttn  Det/fvg Mook Sueep Pl Foupz/Mode FPosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789230288-E5V1 DATE: DEC 23, 2019
FCC ID: ASLSMG981B

HIGH CHANNEL DATA

Trace Markers

Frequency Meter Corrected Margin Margin Azimuth Height
Warker eauen readg Det a117_o016e717 acHe_lae] o cor (68) ey g Limit @Bvim) o PealcLimit (Vi) i i pec Polarty
1 *4.93019 31.88 PK 34.2 -31.6 0 34.48 - - 74 -39.52 0-360 150 H
4 *7.45284 28.28 PK 35.8 -27 0 37.08 - - 74 -36.92 0-360 150 H
5 9.94831 25.39 PK 37.5 -21.5 0 41.39 - - 74 -32.61 0-360 250 H
2 *4.93113 31.95 PK 34.2 -31.7 0 34.45 - - 74 -39.55 0-360 150 Vv
3 *7.45284 27.99 PK 35.8 -27 0 36.79 - - 74 -37.21 0-360 250 Vv
6 9.938 24.9 PK 37.5 -21.4 0 41 - - 74 -33 0-360 150 \
* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
PK — Peak Detector
Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height
(GH2) R(de;sl\?)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) g;ztuln"g‘) (dBuvim) @8) (dBuvim) @) (Degs) em) Polarity
*4.96041 40.18 PK2 34.2 -31.6 0 42.78 - - 74 -31.22 360 100 H
* 4.96004 40.76 PK2 342 -31.6 0 43.36 - - 74 -30.64 360 100 v
*7.44298 37.06 PK2 35.8 271 0 45.76 - - 74 -28.24 360 100 H
*7.43875 37.07 PK2 35.8 271 0 45.77 - - 74 -28.23 360 100 v
9.91926 33.38 PK2 375 22 0 48.88 - - 74 -25.12 360 100 H
9.92213 33.54 PK2 375 22 0 49.04 - - 74 -24.96 360 100 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4789230288-E5V1

FCC ID: ASLSMG981B

DATE: DEC 23, 2019

11.2.2.

2Mbps MODE

RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

12

<UL SUWON Lab Chamber 1

Restricted Bandedge

Fraoject Number:4785230288

Client: Samsung
Config:EUT / AC adopter
Mode ELE_BE_H_2482_2M

Tested by: 47983

CdBull/m) Horizontal

35
2. 31 T8 .5MHz/ 2
Frequency (GHz)
fange (623 REUABU Rei/attn  Datifug Mods Sweep Pte fups/fode Fosition Fange (82) [ Ref/Altn  Detifvg Hods Susep Pls  Fupsiode Position
1:2231-2.415 1M(-5dB)/3H ns PERK/LogPur-lidee  SBesecCPuto) BBB1  MAXH 33D dege 142 «f M & Ul nas R/Far Fvg (R ec (H 18474, gs 14
eter Corrected
Marker Frequency Reading Det 3117_00168717 10dB_ATT[dB] DC Corr (dB) Reading Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarit
(GHz) (0BuY) (cBuvim) @8 @8 (0egs) (em)
T +2.39 40.98 Pk 317 255 0 4718 74 26.82 330 142 H
2 2.33877 458 Pk 315 256 0 51.7 , , 74 223 330 142 H
3 +2.39 3282 RMS 317 255 5.09 2411 54 .89 - - 330 142 H
2 2.3882 33.24 RMS 317 255 5.00 2453 54 947 330 142 H

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

Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789230288-E5V1 DATE: DEC 23, 2019
FCC ID: ASLSMG981B

VERTICAL PEAK AND AVERAGE PLOT

IﬁEUL SUWON Lab Chamber | 2819 Nov 8 B4 :46: 88
2t - -
Restricted Bandedge
Fraoject Number:4785230288
L Client:Somsung
Config:EUT / AC adopter
. Mode BLE_BE_U_24B2_2M
L2 e Tested by:47989
950
5 B85
)
C
@
= 75
£
=
= ... L, B iliri
o
55L...Average Limi Bul/m) S WS S | e
kool L:.l:.JA.L. A g b e _L " d':l b .u..n.dL.M \‘*“Mm
45 ; o g
35
2. 31 18, SMH=z/ 2.415
Frequency (GHz)
Fange (6rz) FEU/BU  ef/aitn Dat/Avg Mode ) Ptz dSups/Mode  Fosition Flarge (EHz) B Ref/Aitn  Det/fvg fods Susep Fiz  5ups/fode  Pozition

VERTICAL DATA
Trace Markers

Frequency Meter Corrected Margin PK Margin Azimuth Height
Marker e Reading Det 3117_00168717 10d8_ATTIdE] DC Cor (48) Reading Average Limit (dBuVim) piid Peak Limit (dBuVIm) Pt i P Polariy
¢ (@Buv) (dBuvim) o
1 *2.39 42.05 Pk 317 -25.5 0 48.25 - - 74 -25.75 217 318 v
2 *2.35679 45.44 Pk 316 -25.7 0 51.34 - - 74 -22.66 217 318 v
3 *2.39 32.39 RMS 317 255 5.09 43.68 54 -10.32 - - 217 318 v
4 *2.38778 33.32 RMS 317 255 5.09 24.61 54 -9.39 - - 217 318 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789230288-E5V1 DATE: DEC 23, 2019
FCC ID: ASLSMG981B

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

UL SUWON Lakb Chomber | 2819 Nov 8 B85:39:17

125
Restricted Bondedge
Praoject Number:4785238288
115 Client : Samsung
Config:EUT / AC odopter
. Mode:ELE BE H 2488 M
1 @5} Tested by 47989
I
a5 o
I
o i -\
£ g5 -
5 {
N t \
- |
£ 75 t
i
E |
~
3 65| i \\ ......
©
o I |
¥ i Average Limit (dBuls/m) :
55].-. i =i b
_— i 3 ” -
{- Tm : : :
" ek ; : | ; i
35
2.46 T8, 3MH=/ 2.563
Frequency (GHz)
fonge (623 REU/BU Ref/Attn  Dst/fvg Mok Seep Fte  fiupe/inde Farge (6) FEWUBH Fef/ittn  Detifvg Aok Susep Fls  Foups/ods  Fosition
1:2746-2.53 HC-GB)/M 1125 PERK/LogPur-llides  nsecCPutod ORI MAMH 6-2.5¢ MCEEXIM 1121 ERar RuglRe v BRTAL g 22

HORIZONTAL DATA
Trace Markers

(GH2) P o) @8) ©@®) (©0egs) (em)
1 *2.48351 43.32 Pk 319 -25.2 0 50.02 - - 74 -23.98 337 229 H
2 +2.48455 5.2 Pk 319 252 0 52.42 - - 74 2158 337 229 H
3 +2.48351 32.02 RMS 319 252 5.00 2471 54 .20 - - 337 229 H
2 255817 3312 RMS 32 25 5.00 25.21 54 8.79 337 229 H

* - indicates frequency in CFR47 Pt 15/ IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789230288-E5V1 DATE: DEC 23, 2019
FCC ID: ASLSMG981B

VERTICAL PEAK AND AVERAGE PLOT

25Ul SUMON Lab Chamber | 2019 Nov 8 85:48:33
o2
Restricted Bondedge
" Praoject Number:4785238288
2 s S I Client:Samsung
Config:EUT / AC adopter
_ Mode:BLE BE U 2488 2M
] Tested by: 47989
95~
i 85
I
(%
2
575
£
>
= SR =1 TOOSOSSSSsOOOOUSSSSSSSUNN SOOI SO 1 FOUN SOUOOOOOUOSOOOUOot OTOOOSS TSSO U
z 65
o
fverage Limit (dBUU/m)
=5 2 : P
55 f ¥ : : z
; ] 5]
WW Nl b b et e Labid Lobou bbb dabbautin Lt We p bl il b b P
i Y s et e L t iy
43 e : ; i : ; o
35
2.46 18, 3MH=z/ 2.563
Frequency (GHz)
Fange (6rz) FEU/UBU Fef/attn  Det/fvg Mods ) Fiz  dSups/fode  FPosition Farge (GHz) FEN/UEN Fet/miin  Det/fvg fode Susep Fiz  $5ups/fode  Fosition
eter Coneced
Marker g Resing Det 3117_00168717 100B_ATTIdB] oC Cor (¢8) Feaing Average Limit (dBuvim) Ve Peak Limit (4BuV/m) e fomt i Polariy
1 *2.48351 41.39 Pk 319 -25.2 0 48.09 - - 74 -25.91 51 101 \
2 2.55637 45.21 Pk 32 -25.1 0 52.11 - - 74 -21.89 51 101 \
3 +2.48351 32.76 RMS 319 252 5.09 2455 54 945 g - 51 101 v
7 254803 321 RMS 32 251 5.09 752 52 88 g g 51 101 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4789230288-E5V1
FCC ID: ABLSMG981B

DATE: DEC 23, 2019

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

HPLJL SUWOM Lab Chamber ! 26818 Nov 8 B4 :49:52
Rodicted Emissions 3-Meters
188 Project Numker:4783238288
Client: Samsung
Config EUT / AC adopter
Mode:BLE_HARM_24B2_2M
el Tested by:47989
] PN NSO SO PSO: SO
3
c 78
a
"
C
L] ] ] S0 0000S60 000000 SOOI OSSOSO MBSO B
— Avg Limit CdBul/m2
£
T L 1 :
E [——— _
MM iq L - ;
e " H
[LE— ;
38
20
1 - - - - - ""ie —  is
Frequency (GHz
Range (GHz) REWABY Ref/fttn  Det/Avg Hode Sweop Pts  #Supe/Mode  FPomition Rorge (BHz) [T Ref/fltn  Det/Avg Hode Sueep Pia  ¥Swps/Mode Position
1:1=3 Hi-6dE) / 38k 1218 FERAK/LogPur-Uideo  SBase: i MAXH B-368degs 198 | 3:F18 M-8 /38 87/ PEAK/LogPur-Video  588msec(huta) 16k MAMH B-368dega 258 cn|
HPLJL SUWOM Lab Chamber ! 26818 Nov 8 B4 :49:52
Rodicted Emissions 3-Meters
188 Project Numker:4783238288
Client: Samsung
Config EUT / AC adopter
Mode:BLE_HARM_24B2_2M
el Tested by:47989
=] ] O S0 OSSO SOOI OOt
g 7B
o
L
@
= =15]
= Avg Limit CdBull/m2
=
T T O D —_ :
=] H
3 ;
SI¥
48 5 i3 R
fa =’
R i M
28
1 - = - - - . ~ie = s
Freguency (GHz)
Range (GHz) REWAEN Ref/fittn  Det/fvg Moz Swecp Pty #Sups/Mode  Position Forge (EHz) FEMEY Ref/fttn  Det/fvg Mook Sueep Pl Foupz/Mode FPosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789230288-E5V1 DATE: DEC 23, 2019
FCC ID: ASLSMG981B

LOW CHANNEL DATA
Trace Markers

Frequency Meter Corrected Margin Margin Azimuth Height
Marker (GHz) F:j;\:\\;\)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) (z;:y;\mn» Avg Limit (dBuV/m) (d8) Peak Limit (dBuV/m) Py (Degs) (em) Polarity
1 *4.8027 32.68 PK 34.2 -31.6 0 35.28 - - 74 -38.72 0-360 250 H
4 7.19692 28.41 PK 35.8 -27.8 0 36.41 - - 74 -37.59 0-360 250 H
5 9.62865 26.23 PK 37 -23.1 0 40.13 - - 74 -33.87 0-360 150 H
2 *4.8027 33.15 PK 34.2 -31.6 0 35.75 - - 74 -38.25 0-360 149 \
3 7.1913 29.23 PK 35.8 -27.8 0 37.23 - - 74 -36.77 0-360 250 vV
6 9.62021 26.5 PK 37 -23.1 0 40.4 - - 74 -33.6 0-360 250 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Radiated Emissions
Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height
(GH?) R(de;sl\?)g Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) g;ztuln"g‘) (dBuvim) @8) (dBuvim) @8) (Degs) em) Polarity
* 4,80481 41.63 PK2 34.2 -31.5 0 44.33 - - 74 -29.67 360 100 H
* 4.80139 41.51 PK2 34.2 -31.6 0 44.11 - - 74 -29.89 360 100 vV
7.2019 37.77 PK2 35.8 -27.8 0 45.77 - - 74 -28.23 360 100 H
7.20742 37.28 PK2 35.8 -27.8 0 45.28 - - 74 -28.72 360 100 vV
9.60752 35.62 PK2 37 -23.2 0 49.42 - - 74 -24.58 360 100 H
9.6091 34.19 PK2 37 -23.2 0 47.99 - - 74 -26.01 360 100 Vv

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4789230288-E5V1
FCC ID: ABLSMG981B

DATE: DEC 23, 2019

MID CHANNEL HORIZONTAL

H"‘UL SULON Lok Chamber 1 2819 Nov 8  B85:89:59
Rodicted Emissions 3-Meters
188 Project Number:4789238288
T — TlClient: Samsung
Config:EUT / AC adopter
Mode:BLE HARM 2448 2M
94 Tested by:47989
S 00 0
2
c 7@
a
"
©
e e il llBlllllBBvsl A i, G ¢ E
- Avg Limit (dBUU/m2
<
= e AR s s ; T
3 i |
&BM 3 ; ;
i |
_JH MM ..... e
DO OU S 000U OSSOV S USOUPUUS SOUUSOPUOUUE OO OO P URUUUS SOUSUI SO OSSOSO
! - = - - - T Tie — 8
Frequency (GHz)
Range (GHo) REU/ED Ref/ftin  Det/fvg Mode Seop Ptz ¥oupo/fade  FPozition Farge (6o FEWE Ref/ftin Ot/ Hode Surep Pla  Fospe/Mode Position
1153 TH-6JE) /30 112/18  FEAK/LogPar-Uideo  BlleseotPuto) G031 MAXH B-bdegs 150 [ 3:318 1HC-6d8) /30 67/ PEAK LagPur-Viden  Sflncectfuta) 16k HAIH B-¥hdegn 158
H"‘UL SULON Lok Chamber 1 2819 Nov 8  B85:89:59
Rodicted Emissions 3-Meters
Project Number:4789238288
L “1Client : Samsung
Config:EUT / AC adopter
Mode:BLE HARM 2448 2M
EL Tested by:47989
S 0 0
i 78
"
©
I
| OSSO 00000 BSOS OO PO UURt OOOUE OO t PO U JOUSUUR SOOUE OO OO
= Avg Limit (dBLU/m)
>
T
@
o
46 " g:
2i Q
a
3@ i
26
1 - = - - - T TTie T T — 18
Frequency (GHz
Range (GHo) R Ref/tin  Deb/fg fods E Plo  ¥oupo/fade  FPosition Forge (Giz) RENATG Reffflin  Dot/fug Hode Surep Plo Foups/Mode Fosition

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789230288-E5V1 DATE: DEC 23, 2019
FCC ID: ASLSMG981B

MID CHANNEL DATA

Trace Markers

v | e | g | 0w sur_oweers7 Sp— occor@® | Readng g @) argn F—— v | damn e |
¢ @) (@Buvim) (0eg) om
1 *4.87863 32.02 PK 34.2 -31.6 0 34.62 - - 74 -39.38 0-360 150 H
3 *7.33473 29.01 PK 35.8 -27.4 0 37.41 - - 74 -36.59 0-360 250 H
6 9.7777 27.01 PK 37.3 -23.9 0 40.41 - - 74 -33.59 0-360 150 H
2 *4.87863 31.75 PK 34.2 -31.6 0 34.35 - - 74 -39.65 0-360 150 \
4 *7.32442 28.84 PK 35.8 -27.3 0 37.34 - - 74 -36.66 0-360 150 \
5 9.77582 27.02 PK 37.3 -23.9 0 40.42 - - 74 -33.58 0-360 250 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Meter Corrected
Frequency N . Avg Limit Margin Peak Limit Margin Azimuth Height
Reading Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Reading Polarity
(GHz) @Buv) (@Buvim) (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
* 487577 41.06 PK2 34.2 315 0 43.76 - - 74 -30.24 360 100 H
* 4,88428 40.67 PK2 34.2 316 0 43.27 - - 74 -30.73 360 100 v
*7.32 37.5 PK2 35.8 -27.2 0 46.1 - - 74 -27.9 360 100 H
*7.31813 38.05 PK2 35.8 27.3 0 46.55 - - 74 -27.45 360 100 v
9,76252 34.56 PK2 37.2 -23.9 0 47.86 - - 74 -26.14 360 100 H
9.76174 34.92 PK2 37.2 -23.9 0 48.22 - - 74 -25.78 360 100 v

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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REPORT NO: 4789230288-E5V1
FCC ID: ABLSMG981B

DATE: DEC 23, 2019

HIGH CHANNEL HORIZONTAL

I,‘DUL SUWON Lab Chamber ! 26818 Nov 8 B5:51:46
£
Rodicted Emissions 3-Meters
168 Project Numker:4783238288
Client:Samsung
Config EUT / AC adopter
Mode :BLE_HARM_2488_2M
=l5| Tested by:47989
Lo S e e S S R —
E
c 78k
a
"
©
:E e T T S R T T S TS
~ Avg Limit (dBul/md
£
> ] R R At : o
a i
= b 5
8 M g p i
[ 1 i
K Lo [ A i
[PUSPRIRN o ;
28
1 - - - - - ""ie — 8
Frequency (GHz
Fange (6Hz) REUBL Ref/Attn  Dot/Avg fods Sweor Pto  Hups/thds  Position forge (EHz) TR Rof/Ritn  Dot/fug Hode Sucon Pls  Fups/fodo  Positio
14153 NGBl /3 112018 FERK/LogPur-Video  SBocc(uto) 6091 MAXH B-36Bdege 151 | 3:318 16 /38 678 PRk MLogPar-Video  S8nsec(uta) 16k MM B-368degn
I,‘DUL SUWON Lab Chamber ! 26818 Nov 8 B5:51:46
£
Rodicted Emissions 3-Meters
168 Project Numker:4783238288
Client:Samsung
Config EUT / AC adopter
Mode :BLE_HARM_2488_2M
=l5| Tested by:47989
Lo R R e S SR R —
g 2SSO OPUNO N UUE ISP ORI URUUR SOOI USSRt SRR SRRSO SOUROIE OO OSSOSO
"
©
I
= BB ,,,,,
i~ Avg Limit CdBuU/m)
=
E L S !
] H
g :
g
49 by e
2 o I
Q
T T A T S ST S I IR
2O 0 O OO 00Ot SO SO SO PO OSSOSO
1 - = - - - T TTe T — 18
Frequency (GHz)
Range (GHo) RE/UEY Ref/Attn  Det/Avg fodz Swoee Fts fwps/thdz  Fosition Farge (G FEWATEN Ref/Ftn  Det/fug Moo Sucep Pla Fops/tode  FPositiom

Note: Emission was scanned up to 26GHz; No emissions were detected above the noise floor
which was at least 20dB below the specification limit.
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REPORT NO: 4789230288-E5V1 DATE: DEC 23, 2019
FCC ID: ASLSMG981B

HIGH CHANNEL DATA

Trace Markers

Weter Conected

Marker "igtfgw Rme;:%g Det 3117_00168717 3GHz_HP[d8] DC Cor (d8) (:;:3-;“91 Avg Limit (dBuVim) M(:g‘,‘” Peak Limit (dBuVim) M(Z'B“,m ?Semg;;h H(if.)m Polarity
T +2.93957 3223 PK 342 316 0 34.83 - - 74 3007 0360 150 H
Z +7.45003 28.61 PK 358 27 0 3741 - - 74 -36.59 0-360 250 H
5 993238 2548 PK 375 215 0 4148 - - 74 3252 0360 150 H
2 *4.93488 32 PK 34.2 -31.6 0 34.6 - - 74 -39.4 0-360 250 \
3 *7.44535 28.45 PK 35.8 -27 0 37.25 - - 74 -36.75 0-360 150 \
6 9.93613 25.31 PK 37.5 -21.5 0 41.31 - - 74 -32.69 0-360 150 \
* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK — Peak Detector
Meter Corrected
Frequency Avg Limit Margin Peak Limit Margin Azimuth Height
Reading Det 3117_00168717 3GHz_HP[dB] DC Corr (dB) Reading Polarity
(GH2) ) (Baving (dBuV/m) (dB) (dBuv/m) (dB) (Degs) (cm)
*4,95641 40.27 PK2 34.2 -31.6 0 42.87 - - 74 -31.13 0 100 H
* 4,95874 41.3 PK2 34.2 -31.6 0 43.9 - - 74 -30.1 0 100 Vv
*7.43686 37.03 PK2 35.8 -27.1 0 45.73 - - 74 -28.27 0 100 H
*7.43747 36.92 PK2 35.8 -27.1 0 45.62 - - 74 -28.38 0 100 \
9.91553 33.49 PK2 37.5 -22.1 0 48.89 - - 74 -25.11 0 100 H
9.91586 34.03 PK2 37.5 -22.1 0 49.43 - - 74 -24.57 0 100 \

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

Note: Only peak measurement was performed. Because peak measurement result of unwanted
emission is less than average limit (54dBuV/m).
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DATE: DEC 23, 2019

11.3.

WORST-CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (1Mbps)

HORIZONTAL PLOT

gsUL SUWON Lab Chamber | 2019 Nov 8 17:15:13
Radiated Emissicons - 3 Meters
Praject Number:4789238288
S Client: Somsung
Config:EUT / AC Adopter
. Mode:Below_1GHz BLE
= Tested by: 20881
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gsUL SUWON Lab Chamber | 2019 Nov 8 17:15:13
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Praject Number:4780239288
LS Client:Somsung
Config:EUT / AC Adopter
. Mods :Be | ow_1GHz_BLE
e Tested by: 20881
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BELOW 1 GHz TABLE
Trace Markers
Frequency Melgr Correc.ted . Margin Azimuth Height .
Marker (MHZ) Reading Det VULB9163_750 Below_1G[dB] Reading QPk Limit (dBuVv/m) (@B) (Degs) (cm) Polarity
(dBuv) (dBuVv/m)
1 32.91 36.16 Pk 15.7 -30 21.86 40 -18.14 0-360 300 H
2 41.931 34.56 Pk 19.1 -29.8 23.86 40 -16.14 0-360 300 H
3 97.415 38.08 Pk 17.7 -28.7 27.08 43.52 -16.44 0-360 300 H
4 31.455 44.17 Pk 15.7 -29.9 29.97 40 -10.03 0-360 100 \
5 42.222 40.84 Pk 19.2 -29.6 30.44 40 -9.56 0-360 100 \
6 96.639 35.31 Pk 17.5 -28.8 24.01 43.52 -19.51 0-360 100 \

Pk - Peak detector
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12. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit (dBuV)
uasi-peak Average
0.15-0.5 B to 56 56 to 46
0.5-5 Rl 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

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

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

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

WORST EMISSIONS (2Mbps)

1@”{\ SUWON Lak AC Shield Room 2819 Nov 9 @Al 45:59
Conducted RFI Uoltage
Project No:4789238288
94 Client Nome:Somsung
Config:EUT / AC Adapter
Mode:AC Line BLE 2M
84 Test by:2A882
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5 6@ < 74 T P
< .
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e o Wi ﬂ"@ IHL |
: -'{\‘i‘ﬂ"*r hwﬁ s .."\[A
~ w\\' ' M( i r “\' #
19 g 1/
\ A
! p¥i
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Frequency C(MHz)
Fonge (HHz) Fold/ VB felattn Dai/ivg Mode Sucep Ptz #5epc/oe  Label Ronge (M2} RER/UBU Ref/fttn  Det/éng flode Sucap Fta  Fwpo/fode Lobe

LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Meter ; Corrected CFR 47 . CFR 47 .
Frequency ) 101836_Wit  CABLELOS . FCC PART Margin FCC PART Margin
Marker (MH2) Reading — Det | 'e | 1jdg] S(dB) Reading 15 Class B (dB) 15 Class B (dB)
(dBuv) - (dB(uVolts))
QP AV
1 456 30.06 Pk 9.9 2 40.16 56.77 -16.61 - -
2 453 16.52 Av 9.9 2 26.62 - - 46.82 -20.2
3 1.848 12.91 Pk 9.8 .3 23.01 56 -32.99 - -
4 1.863 6.19 Av 9.8 .3 16.29 - - 46 -29.71
5 2.241 15.23 Pk 9.8 .3 25.33 56 -30.67 - -
6 2.241 3.19 Av 9.8 .3 13.29 - - 46 -32.71
7 3.258 16.02 Pk 9.8 .3 26.12 56 -29.88 - -
8 3.276 6.96 Av 9.8 .3 17.06 - - 46 -28.94
9 13.488 11.96 Pk 10.1 4 22.46 60 -37.54 - -
10 13.485 3.92 Av 10.1 4 14.42 - - 50 -35.58
11 20.94 15.42 Pk 10.3 4 26.12 60 -33.88 - -
12 20.946 6.85 Av 10.3 4 17.55 - - 50 -32.45

Pk - Peak detector
Av - Average detection
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1AMH SUWON Lak AC Shield Room 2019 Nov 9 @1:45:50
S} T T ———T
| | | [ Conducted RFI Uaoltage
o Project No:4789238288
Client Name:Somsung
Config:EUT / AC Adapter
‘ Mode:BC_Line BLE 2M

8a : : Test hy:20882
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5 9 30
Frequency C(MHz)
fonge (M) T fef/Attn Dai/ivg Mode Sucep Pte  #5we/ods  Label Ronge (M2} RER/UBU Ref/fttn  Det/éng flode Sucap Pta  Fwpo/fode Lobe
2:.75-38 kC-Gl/- BB Phife [ ge5e 1/ Phase i

LINE 2 RESULTS

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 | 'c"\i4g] S(dB) Reading 15 Class B (dB) 15 Class B (dB)
(dBuv) - (dB(uVolts))
QP AV
13 456 30.65 Pk 9.9 2 40.75 56.77 -16.02 - -
14 453 20.03 Av 9.9 2 30.13 - - 46.82 -16.69
15 1.89 17.39 Pk 9.8 3 27.49 56 -28.51 - -
16 1.866 8 Av 9.8 .3 18.1 - - 46 -27.9
17 3.771 19.66 Pk 9.8 .3 29.76 56 -26.24 - -
18 3.771 4.59 Av 9.8 3 14.69 - - 46 -31.31
19 4.791 17.56 Pk 9.8 .3 27.66 56 -28.34 - —
20 4.791 9.09 Av 9.8 .3 19.19 - - 46 -26.81
21 12.207 16.71 Pk 10 3 27.01 60 -32.99 - -
22 12.216 6.23 Av 10 .3 16.53 - - 50 -33.47
23 20.241 20.78 Pk 10.3 4 31.48 60 -28.52 - -
24 20.244 10.08 Av 10.3 4 20.78 - - 50 -29.22

Pk - Peak detector
Av - Average detection

END OF REPORT
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