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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, ANT+ and NFC
MODEL NUMBER: SM-AB05FN/DS, SM-A605FN

SERIAL NUMBER: R38K104PV9X (RADIATED);

R38K104QEYH (CONDUCTED)
DATE TESTED: FEB 22, 2018 - MAR 03, 2018
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:
:/;794"8'/1'-—
SungGil Park Junwhan Lee
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.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

KDB 558074 D01 DTS Meas Guidance v04.
ANSI C63.10-2013.

3. FACILITIES AND ACCREDITATION

o=

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

218 Maeyeong-ro
<] Chamber 1
[ | Chamber 2
X 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/PDF/TL/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

Page 6 of 52

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

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


http://www.iasonline.org/PDF/TL/TL-637.pdf

REPORT NO: 4788372835-E2V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

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 2.32 dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

Uncertainty figures are valid to a confidence level of 95%.
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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, ANT+ and NFC.
This test report addresses the DTS (BLE) operational mode.

5.2. MAXIMUM OUTPUT POWER

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

F Output P Output P
reunency " — utput Power| Output Power
ange Mode
[MHz] [dBm] [MW]
Peak 131 1,
2402 - 2480 BLE ca 315 3>
Average 1.062 1.28

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of -3.25 dBi.

5.4. WORST-CASE CONFIGURATION AND MODE

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

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

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

Note : All radiated and power line conducted tests were performed connected with earphone
and charger for evaluation of worst case mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TAS0EWE DW3J719AS/A -E N/A
Data Cable SAMSUNG ECB-DU6BWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLES

1 DC Power 1 Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m 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)

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

AC ADAPTER

RECEIVER

MAIN POWER SOURCE
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 750 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 08-08-18
Average Power Sensor Agilent/HP U2000 MY54270007 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
UL Software

Description Manufacturer Model Version

Radiated software UL UL EMC Ver9.5

AC Line Conducted software UL UL EMC Ver 9.5
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7. REFERENCE MEASUREMENT RESULTS

7.1, ON TIME AND DUTY CYCLE RESULTS

LIMITS

None: for reporting purposes only.

ON Time| Period [Duty Cycle| Duty Duty Cycle 1/T
Mode B X Cycle |Correction Factor | Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHZz]
2400MHz Bands
BLE | 0389 | 0625 | 0623 | 623% | 2.06 | 2569
E Keysight Spectrum Analyzer - Swept SA EBE=
RL [ RF [500 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 01:01:07 PMFeb 22, 2018
‘ Trig Delay-200.0 us #Avg Type: RMS TRACE 3456
PNO: Fast ~»— 1rig: RFBurst TYPE| Wittt
IFGain:Low Atten: 30 dB DeT|P
10 dBidiv__ Ref 20.00 dBm
Log
100
000
-100
200
300
400
500 _—
600 - - 4 S
o il
|
Center 2.440000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz
UNCTION
1 N t 200.6 us 0.75 dBm
2 A1 t (A) 389.3 us (A) -0.29dB
i A t (A 625.0 us (A) -0.01dB
5
6
7
8
9
10
11 -
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7.2.

LIMITS

None; for reporting purposes only.

99% BANDWIDTH

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth and to 1% of the span. The VBW is set to >= 3 times the RBW.

The spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
[MHZz] [MHZz]
Low 2402 1.065
Mid 2440 1.065
High 2480 1.066
Worst 1.066
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99% BANDWIDTH PLOTS

o
E Keysight Spectrum Analyzer - Gccupied BW.
KL 3 500 DC | CORREC

SEN

INT|

SE: LIGN AUT
Center Freq: 2.402000000 GHz

==
11:13:28 AMFeb 24, 2018
Radio Std: None

s Trig: FreeRun
MFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
|
Low CH |
Center 2402 GHz Span 3 MHz
‘Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 0.93 dBm
1.0654 MHz
Transmit Freq Error 7.300 kHz OBW Power 99.00 %
x dB Bandwidth 1.248 MHz x dB -26.00 dB
s sTATUS
Keysight Spectrum Analyzer - Occupied BW =R
RL AF 500 DC CORREC SENSE:INT] ALIGN AUTC 11:13:06 AMFeb 24, 2018
Center Freq: 2.440000000 GHz Radio Std: None
s Trig: FreeRun
#IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
1
Middle CH ‘
Center 244 GHz Span 3 MHz
‘Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power -1.17 dBm
1.0654 MHz
Transmit Freq Error 4.875 kHz OBW Power 99.00 %
x dB Bandwidth 1.248 MHz x dB -26.00 dB
sTATUS
E Keysight Spectrum Analyzer - =R
RL RF 5 D CORREC SENSEINT| ALIGN AUTC 11:12:42 AMFeb 24, 2018
Center Freq: 2.480000000 GHz Radio Std: None
s~ Trig: FreeRun
#FGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm
Log
|
|
High CH |
Center 248 GHz Span 3 MHz
‘Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power -1.15 dBm
1.0656 MHz
Transmit Freq Error 3.689 kHz OBW Power 99.00 %
x dB Bandwidth 1.248 MHz x dB -26.00 dB
sTATUS
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8. MEASUREMENT METHODS
6 dB BW : KDB 558074 D01 v04, Section 8.1.

OUTPUT POWER : KDB 558074 D01 v04, Section 9.1.1.

POWER SPECTRAL DENSITY : KDB 558074 D01 v04, Section 10.2.

Out-of-band EMISSIONS (Conducted) : KDB 558074 D01 v04, Section 11.1, 11.2.

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: KDB 558074 D01 v04, Section 11.0.

Out-of-band EMISSIONS IN RESTRICTED BANDS : KDB 558074 D01 v04, Section 12.1.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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9. SUMMARY TABLE

FCC Part Test Description Test Limit Test Test Result
Section Condition
1(2')?;)7 Occupied Band width (6dB) >500KHz Pass
2.1051, Barl1d Edge / Conducted Spurious -20dBc Pass
15.247 (d) |Emission
15247 Conducted
(b‘) (3) TX conducted output power <30dBm Pass
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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10. ANTENNA PORT TEST RESULTS

10.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

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

TEST PROCEDURE

Reference to KDB 558074 D01 DTS Meas Guidance v04: 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
Channel Frequency 6 dB Bandwidth Minimum Limit
[MHZz] [kHZz] [kHZz]
Low 2402 669.00 500.0
Mid 2440 666.74 500.0
High 2480 665.55 500.0
Worst 665.55 500.0
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6 dB BANDWIDTH PLOTS

Low CH

Keysight Spectrum Analyzer - Swept 54
KL 3 500 DC

10 dejdiv - Ref 20.00 dBm
Log

PHO: Wide -  Trig: Free Run
IFGain:Low Atten: 30 dB

~ #Avg Type: RMS

Avg|Hold: 1001100

=
11:03:16 AMFeb 24, 2018
RACE] S 6

TrPE|M
oeT|

Center 2.4020000 GHz
#Res BW 100 kHz

o

#VBW 300 kHz

Sweep 1.333 ms (20001 pts)

sTATUS

Span 1.500 MHz

Middle CH

Keysight Spectrum Analyzer - Swept 54
KL 3 500 DC

PNO: Wide -+ 1rig: FreeRun

~ #Avg Type: RMS

Avg|Hold: 1001100

=
11:03:44 AMFeb 24, 2018
TRACE] S 6

TrPE|M

IFGain:Low Atten: 30 dB oeTH
10 dB/div - Ref 20.00 dBm
Log
—
Center 2.4400000 GHz Span 1.500 MHz
#VBW 300 kHz Sweep 1.333 ms (20001 pts)

#Res BW 100 kHz
e

STATUS

High CH

Keysight Spectrum Analyzer - Swept SA
RL (3 5 D

ICD(lIIE-JdN Ref 20.00 dBm

PNO: Wide ~»—  1rig: Free Run
IFGain:Low Atten: 30 dB

~ #Avg Type: RMS

Avg|Hold: 100/100

P
11:04:58 AMFeb 24, 2018
TRACE
Tl
o=

Center 2.4800000 GHz
#Res BW 100 kHz

wss | Alignment Completed

#VBW 300 kHz

Sweep 1.333 ms (20001 pts)

STATUS

Span 1.500 MHz
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10.2. OUTPUT POWER

LIMITS

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 KDB558074 D01 DTS Meas Guidance v04 under section 9.1.1
utilizing spectrum analyzer.

RESULTS
Channel Frequency Peak Power Reading Limit Margin
[MHZz] [dBm] [dBm] [dB]
Low 2402 1.315 30.000 -28.685
Mid 2440 1.083 30.000 -28.917
High 2480 1.087 30.000 -28.913
Worst 1.315 -28.685
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OUTPUT POWER PLOTS

Keysight Spectrum Analyzer - Swept 54 o [l ar
RL 3 500 DC | CORREC SENSE:INT] LIGN AUT! 01:03:19 PMFeb 22, 2018
#Avg Type: RMS TRACE 03
PNO: Fast s~ 1rig: Free Run Avg|Hold: 1001100 TrPE(M

IFGain:Low Atten: 30 dB peT|P
Mkr1 2.401 975 5 GHz
1.315 dBm

10 dB/div - Ref 20.00 dBm
Log

Low CH

Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts;
ss sTATUS
Keysight Spectrum Analyzer - Swept 54 o [l ar
KL i 500 DC | CORREC SENSEINT] LIGN AUT! 01:03:30 PMFeb 22, 2018
#Avg Type: RMS TRACE 03
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPEM
IFGain:Low Atten: 30 dB cerl?

Mkr1 2.440 036 0 GHz
1.083 dBm

10 dB/div - 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
sa STATUS
Keysight Spectrum Analyzer - Swept SA =R
RL RF | S OORREC SENSE:INT] LIGN AUT 01:03:40 PMFeb 22, 2018
#Avg Type: RMS TRACE] &
PNO: Fast ~#—  11ig: Free Run Avg|Hold: 1001100 TYPEM
IFGain:Low Atten: 30 dB =r(E
Mkr1 2.479 893 5 GHz
19 geiciv_Ref 20.00 dBm 1.087 dBm

High CH

Center 2.480000 GHz Span 10.00 MHz
H#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts]
MG STATUS
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10.3.

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.

Channel Frequency AV power AV power
[MHZz] [dBm] [mW]
Low 2402 1.062 1.277
Middle 2440 0.841 1.214
High 2480 0.817 1.207
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10.4.

LIMITS

PSD

FCC §15.247

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 “§10.2 Method PKPSD (Peak PSD)” under
KDB558074 D01 DTS Meas Guidance v04

RESULTS
Frequency PSD Limit Margin

Channel

[MHz] [dBm/3kHz] | [dBm/3kHZz] [dB]
Low 2402 -14.04 8.00 -22.04
Mid 2440 -14.18 8.00 -22.18
High 2480 -14.26 8.00 -22.26
Page 22 of 52

UL Korea, Ltd. Suwon Laboratory
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.

FORM ID: FCC_15C



REPORT NO: 4788372835-E2V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

POWER SPECTRAL DENSITY PLOTS

Keysight Spectrum Analyzer - Swept 54 = =
= T T SENSEINT] LIGN AUT! 11:14:56 AMFeb 24, 2018
#Avg Type: RMS RACE S 6
PNG Wide ~»- Trig: FreeRun Avg|Hold: 100100 TYPEM
IFGain:Low Atten: 20 dB oeT|
10 dB/div - Ref 10.00 dBm
Log
Low CH
Center 2.4020000 GHz Span 1.598 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 52.00 ms (20001 pts)
so sTATUS
Keysight Spectrum Analyzer - Swept 54 = =
= e T SENSEINT] LIGN ALT 11:15:17 AMFeh 24, 2018
#Avg Type: RMS TRACE S 6
PNG Wide ~»- Trig: FreeRun Avg|Hold: 100100 TYPEM
IFGain:Low Atten: 20 dB oeT|
10 dB/div - Ref 10.00 dBm
Log
Middle CH
Center 2.4400000 GHz Span 1.598 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 52.00 ms (20001 pts)
hise STATUS
Keysight Spectrum Analyzer - Swept SA |- ar- S|
RL 3 509D CORREC SENSE INT] LIGN AUT! 11:15:36 AMFeh 24, 2018
#Avg Type: RMS TRACE]
PNO: Wide - Trig: FreeRun AvglHold: 1001100 TYPEIM
IFGain:Low Adtten: 20 dB oeTi
ICD((IIE-J:!N Ref 10.00 dBm
High CH
Center 2.4800000 GHz Span 1.598 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 52.00 ms (20001 pts)
15 ATUS
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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 §15.209(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.
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RESULTS

BANDEDGE & SPURIOUS EMISSIONS, LOW CHANNEL

ele ] |

| SENSE:INT]

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [50Q DC | CORREC |

ALIGN AUTO [ 11:31:35 AMFeb 24,2018

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

10dBidiv - Ref 20.00 dBm
Log

#Avg Type: RMS TRACE 3456

Avg|Hold: 100/100 TYPE[ MW
DET|?

Mkr1 2.399 961 5 GHz

-54.177 dBm

100

000

-10.0

-19.28 dEm|

Low CH 20
BandEdge .

-40.0

500 ’

-60.0

-0

Center 2.400000 GHz
#Res BW 100 kHz

MSG

#VBW 300 kHz

BE Keysight Spectrum Analyzer - Swept SA

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

STATUS

[E=REENE==)

RL | RF [50Q DC | CORREC | [ SENSE:INT]

ALIGN AUTO [ 12:01:00 PMFeb 24, 2018

PNO: Fast —+— Trig: FreeRun
IFGain:Low Atten: 20 dB

#Avg Type: RMS TRACE[L 237506
AvglHold: 100100  TYPE|Mummmy
DET|™

Ref 10.00 dBm

Mkr2 25.649 0 GHz
-58.205 dBm

10 dBldiv
HiLog

000

-10.0

15 28 demf

=200

-30.0

-40.0

-60.0

Low CH o

700 - s REEIE T -

Spurious ol

Start 30 MHz
#VBW 300 kHz

Stop 26.50 GHz
Sweep 973.3 ms (40001 pts

Res BW 100 kHz
1 N f
N f

0.518 dBm
-58.205 dBm

24017 GHz
25.649 0 GHz

[ X 1 v T FUucrion ] FNcronviom

FUNCTION VALUE -

m

STATUS
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SPURIOUS EMISSIONS. MID CHANNEL

BE Keysight Spectrum Analyzer - Swept SA @@\E_ [ ]
RL | RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 11:28:34 AMFeb 24, 2018
#Avg Type: RMS TRACE 3456
PNO: Wide 0 Trig: Free Run Avg|Hold:>100/100 TYPE| MAFARAASA
IFGain:Low Atten: 30dB DET|F
Mkr1 2.440 001 50 GHz
1ngBldiv Ref 20.00 dBm 0.717 dBm
100
0.00 0
-10.0
H -19.28 dbm|
Middle CH 0o =
BandEdge .
-40.0
-50.0
-60.0
-70.0
Center 2.440000 GHz Span 5.000 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.667 ms (20001 pts)

MSG STATUS

BE Keysight Spectrum Analyzer - Swept SA
RL | RF [50Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO |
#Avg Type: RMS

PNO: Fast —+— Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 20 dB

Mkr2 26.294 2 GHz

10 dBiciv  Ref 10.00 dBm -57.554 dBm
HiLog

000

-10.0
=200

1528 demf

-30.0
-40.0

Middle CH ..

_ N IR | PR IY PP =
Spurious i

Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz

(WA mobETRdoc] X | Y | FUNCToN ] FUNCTORwiDTH
1 N f 24401 GHz 0.143dBm

N f 26.294 2 GHz -57.664 dBm

n

i ]

STATUS

Page 26 of 52

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

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




REPORT NO: 4788372835-E2V2

FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

SPURIOUS EMISSIONS, HIGH CHANNEL

B Keysight Spectrum Analyzer - Swept SA @@@_ [ ]
RL | RF [s0Q DC | CORREC | | SENSE:INT] [ ALIGN AUTO | 11:41:55 AMFeb 24, 2018
#Avg Type: RMS TRACE 56
PNO: Wide -+— Trig: FreeRun Avg|Hold: 100/100 TYPE| MAFARAASA
IFGain:Low Atten: 30dB DET|F
Mkr1 2.483 678 5 GHz
10 geidi_Ref 20.00 dBm -58.048 dBm
100
0.00
-10.0
. -19.28 dbm|
High CH o
BandEdge .
-40.0
0.0
600 N
700
Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5.333 ms (20001 pts)
MSG STATUS
B Keysight Spectrum Analyzer - Swept SA (===
RL | RF [50Q DC | CORREC | | SENSE:INT] ALIGN AUTO  [11:45:53 AMFeb 24, 2018
#Avg Type: RMS TRAGE 56 Peak Search
PNO: Fast —»— 1rig: Free Run Avg|Hold: 100/100 TVPE|M AR,
IFGain:Low Atten: 20dB DET|F
MKkr2 26.301 5 GHZ NextPeak
[ 10geici__Ref 10.00 dBm -57.930 dBm
0.00
Next Pk Right
-10.0
200 1828 ngI
-30.0
400 Next Pk Left
-50.0 '
High CH o o
. o vt s i Marker Delta
Spurious i
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts Mkr—CF
[MkRIMODELTRCSCLl X [ Y | FUNCTION ] FUNCTONWIDTH
N f 2.480 5 GHz -0.070 dBm
N f 26.301 5 GHz -57.930 dBm
H Mkr—Ref Lvil
5 =
6
7
g More
10 W 10f2
11 o
4] m v
MSG 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 (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. §§ 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: DCF = 10log(1/0.623)=2.06dB

(Spectrum Analyzer round it up to 2.06dB)

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.
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11.2.

TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

L SUWON Lab Chamber 3
| UL _SUNON Lob Charbe

27 Feb 2818 17:38:43

Restricted Bandedge

2r; 4788372835

15
Earpho
185 | Tested by: 47989
95
85
&
3 5
0: 2!
o
&5
55l fAverage ot Bul
) R i kirtaiachito bbbttt et Ll e s i
45} 4
35
2. il 18 .5MH=z/ Z2.415
Frequency (GHz)
Ranga (BHz) REM/UBU Ref/fittn  Det/fivg Mode Swesp Pis  #5ups/Mode Position Range (GHz) REU/ VB Ref/fittn  Det/fvg Made Sueeg Pts  #Sups/Mode  Position
1:2.11-2.415 IMi-6a8)/3 11215 PERK/LcoPur—Video  Easec(futo)  EBAR  MAKH 139 degs 1-2.4 MC-BdB)/M 1 EUER Par AR AU 139 deg
Trace Markers
Marker Frequency Meter Det 3117[00205959 10dB_ATT[dB] DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth
(GHz) Reading ] Reading (dBuv/m) (dB) (dBuV/m) (dB) (Degs)
(dBuv) (dBuv/m)
1 *2.39 42.35 Pk 31.8 -23.3 0 50.85 - - 74 -23.15 139
2 *2.323 45.36 Pk 31.6 -23.2 0 53.76 - - 74 -20.24 139
3 *2.39 32.06 RMS 31.8 -233 2.06 42.62 54 -11.38 - - 139
4 *2.387 33.49 RMS 31.8 -23.3 2.06 44.05 54 -9.95 - - 139

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band

Pk - Peak detector

RMS - RMS detection
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VERTICAL PEAK AND AVERAGE PLOT

| )I_)U_ SUWON Lab Chamber 3 27 Feb 2818 17:41:49
Restricted Bandedge
Project Number:4788372835
15 ient :Somsung
g:EUT / Adopter / Eorphone
Made:BLE_BE_U_2482
185 | i i i | Tested by:47989
95
5 85
L
U -
= 75
¢
3 65
2 65
o
Average Limit C(dBulim =
55 r ........................ S J \ |
At ity o s g e i Aok i A Ml s g A o Wittty
45 i i & 3
& o
35
2.1 18 .5MH=z/ 2.415
Frequency (GHz)
Rangs (6ilz) REUAURU Ref/Attn  Det/fvg Hode Sueep Fia faups/fode FosiLion Range C6ilz) RBU/ Ul Ref/fittn  Del/fivg Hade Swoep Fls #ups/thde Fosition
Marker Frequency Meter Det 3117[00205959] 10dB_ATT(dB] DC Corr (dB) Correcte d “Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin “Azimuth Height Polarity
(GHa) Reading Reading (d8) (d8) (Degs) (em)
(dBuV) (dBuV/m)
1 *239 42.87 Pk 318 -23.3 0 51.37 - - 74 -22.63 232 288 v
2 *2.352 45.02 Pk 317 233 0 53.42 - - 74 -20.58 232 288 v
3 *239 32.47 RMS 318 233 2.06 43.03 54 -10.97 - B 232 288 Vv
4 *2.383 3331 RMS 318 232 2.06 43.97 54 -10.03 - - 232 288 v

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

AUTHORIZED BANDEDGE (HIGH CHANNEL)
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HORIZONTAL PEAK AND AVERAGE PLOT

| )5U_ SUWON Lab Chamber 3 27 Feb 2818 19:88:49

Restricted Bandedge

i Project Number:4788372835
L R R i [C1 i2nt :Someung

: Conflg:EUT / Rdepter / Earphone
Made:ELE_BE_H_24B8

185 ; | | i . | Tested by:47989
95
©
T B85
5
u
T
5 75
s
3 65 i oo f i ! i | !
@ i | i
o H H e
T 55 : o g b e : 2 |
h ; [ Ty L L T T T T PRTROTTTYT MY S
A . [ ptoed et o AR il ) s M
450 ; et lnb ; vy .
h i v M et r
db)
Z2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Fanga (BHz) REWAUBU Ref/fittn  Det/fivg Mode Sweep Pts  $iups/Mode Posilion Range (GHz) RBU VBl Ref/fittn  Det/fvg Made Sueep Pts  #Sups/Mode  Position
1:2.46-2 561 MC-68)/3 11215 PERK/LcgPurVidso  Basec(futo)  B3BD  MAKH 130 degs 112 4625 L RT] CUER e B CRY ] 1

HORIZONTAL DATA
Trace Markers

Marker Frequency Meter Det 3117(00205959] 10d8_ATT(dB] DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 42.69 Pk 321 -23 0 51.79 - - 74 -22.21 133 112 H
2 2.538 44.94 Pk 321 -23 0 54.04 - - 74 -19.96 133 112 H
3 *2.484 32.02 RMS 321 -23 2.06 43.18 54 -10.82 - - 133 112 H
4 2.553 334 RMS 321 -23 2.06 44.56 54 -9.44 - - 133 112 H

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788372835-E2V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

VERTICAL PEAK AND AVERAGE PLOT

1 )5U_ SUWON Lab Chamber 3 27 Feb 2818 19:55:54
i Restricted Bandedge
& Project Number:4788372835
1 Seses i - - |Client:Sonsung
Config:EUT / Adopter / Eorphone
Mode:BLE_BE_U_24B8
185 i i | i i | Tested by:45585
95
5 85
L
v -
> 75
e
: 65
B i
J f Smit U/ i i i
55 : | - : T P ST Oy b e | | | |
= I ) 3! 0 i I}
Rt o ol o run \omwmmmww e N ot sl gt A b A i i i Aoy i
45 ; = g
gb)
Z2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Ranga (BHz) B /UBU Ref/fittn  Det/fivg Mode Sweep Pts  $iups/Mode Posilion Range (GHz) RBU/ VBl Ref/fittn  Det/fivg Made Sueep Pts  #Sups/Mode  Position

VERTICAL DATA
Trace Markers

Marker Frequency Meter Det 3117(00205959] 10d8_ATT(dB] DC Corr (dB) Corrected ‘Average Limit (dBuV/m) Margin Peak Limit (dBuV/m) PK Margin Azimuth Height Polarity
(GHz) Reading Reading (d8) (d8) (Degs) (cm)
(dBuv) (dBuv/m)
1 *2.484 42.59 Pk 321 -23 0 51.69 - - 74 -22.31 228 236 v
2 *2.494 45.34 Pk 321 -23.1 0 54.34 - - 74 -19.66 228 236 v
3 *2.484 32.66 RMS 321 -23 2.06 43.82 54 -10.18 - - 228 236 v
4 *2.49 33.53 RMS 321 -23 2.06 44.69 54 -9.31 - - 228 236 v

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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REPORT NO: 4788372835-E2V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

11”\\ SULON Lab Chamber 3 27 Feb 2818 15:59.:28
é
Radioted Emissions 3-Meters
e Pro ject Number:4788372835
1ed Client: Somsung
Config:EUT / Adopter / Eorphans
Mode :BLE_HARM_2482
[=]7] Tested by:47988
Bl s pe s s e E e e d b el s e snresr Tl ek s sl op s e s e
©
| L
o
L
£ 6@ :
o Avg it (dBul/m)
‘E -
s | .M
©
3 v 5
= A
48 O il | L R aanc
g, i
m
38|
P 7 | R RS OGS RSN AN P PSRRI ) SRR PRSI IR SO S It e S RS C b e R R ke et
! (=]
Frequency (GHz)
“Range (GHz) FEU/UB Ref/Attn  Dei/Avg Mode Sweep Pie  #5wpa/Mode Position | Range (G20 REWVUEU Ref/Bttn  Det/fvg Hode Suzep Pta 4SupaiMod=  Positian
3 IHC-EEN/ 38 11241 FER/LogFur Vidke  Sacectfutal  EOBD  MAMH bdegs| 3:3°18 H(-6d8)/Fk  87/B PEFK/LogPur-Videa | dsecluto) 1Bk IKH 8- kg

LOW CHANNEL VERTICAL

11”\\ SULON Lab Chamber 3 27 Feb 2818 15:59.:28
é
Radioted Emissions 3-Meters
= Pro ject Number: 4788372835
e e R Client:Semsung
Config:EUT / Adopter / Earphane
Mode : BLE_HARM_2482
9 Tested by:47989
BB
7 T B T
-
.
[
= 68
i Avg it CdBul/m)
3
I L T s R G L S s T S s e S e S )
T
P 6 |
48 3 o SR —
G
38 :
P 7 | AR RS OGS RPN ARSI ) SR RIS PR ARSI IR SRS It e S RS e e R R ket
! 18 8
Frequency (GHz)
“Range (GHz) FEU/UB Ref/Attn  Dei/Avg Mode Sweep Ptz ¥5wpa/Mode Position | Range (B2 REWVUEU Ref/Bitn  Det/fvg Hode Suzep Pta 4SupaiMod=  Positian

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: 4788372835-E2V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

Trace Markers
Marker Frequency Meter Det 3117(00205959) 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) {cm)
(dBuv) (dBuv/m)
1 *4,808 31.02 PK 339 -28.2 0 36.72 - - 74 -37.28 0-360 150 H
4 7.212 25.59 PK 35.6 -24 0 37.19 - - 74 -36.81 0-360 150 H
5 9.613 23.87 PK 36.7 -19.9 0 40.67 - - 74 -33.33 0-360 150 H
2 * 4,805 30.15 PK 339 -28.2 0 35.85 - - 74 -38.15 0-360 251 v
3 7.202 26.11 PK 35.6 -24 0 37.71 - - 74 -36.29 0-360 149 \
6 9.606 2359 PK 36.7 -19.9 0 40.39 - - 74 -33.61 0-360 251 v

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

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: 4788372835-E2V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

MID CHANNEL HORIZONTAL

1'\“"” SULON Lab Chamber 3 27 Feb 2818 16:43:54
a
Radioted Emissions 3-Meters
= Pro ject Number: 4788372835
188 Client:Samsung
Config:EUT / Adepter / Eorphane
Mode :BLE_HARM_2441
9 Tested by: 47989
1o S T S S R
©
| T
o
L
5
£ 6@ )
o Avg it (dBul/m)
=
3 SHp R e e i S e S RS S S
o e
o e 5
- a il 2
40 ke i T T o e e
"
36|
EE\‘ .......
1 18 18
Frequency (GHz)
[ Rarge i) REABY Fef/Attn  Dei/fvg Mode Suesz Fts  #owps/Mode Fosition | Range (GHz) [T fef/Btin  Detifog Hode “Gueep Pl ASupsifods  Fosition
3 1M(-EdB )/ 38k 1215 FERK/LogPurVideo  18%msec(futo) 6868  NAKH J6Bdegs| 33718 N{-6d8)/3 B PEFRK/LogPurVideo | 4secifuio) 18k WH B-3fdeg> 25
1'\“"” SULON Lab Chamber 3 27 Feb 2818 16:43:54
a
Radioted Emissions 3-Meters
= Pro ject Number: 4788372835
1ea Client: Somsung
Config:EUT / Adepter / Eorphane
Mode :BLE_HARM_2441
9 Tested by: 47989
BB
7 T B e e
»
i
[y
= 68
‘e Avg it (dBul/m)
3
I | R R R e
=]
H 6
4041 oo =) W ke S
2 fa}
o
38
28 H
1 18 18
Frequency (GHz)
[ Farge i) REABY Fef/Attn  Dei/fvg Mode Suesz Fts  #owps/Mode Fosition | Ramge (GHz) [EE Aef/Btin  Detifog Hode “Gueep Pl ASupsifode  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: 4788372835-E2V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

Trace Markers
Marker Frequency Meter Det 3117(00205959) 3GHz_HP[dB] DC Corr (dB) Corrected ‘Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin ‘Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) {cm)
(dBuv) (dBuv/m)
1 *4,881 30.74 PK 34 -28.9 0 35.84 - - 74 -38.16 0-360 250 H
4 *733 2533 PK 35.6 -23.3 0 37.63 - - 74 -36.37 0-360 150 H
5 9.773 2333 PK 36.9 -19.5 0 40.73 - - 74 -33.27 0-360 250 H
2 *4.884 30.85 PK 34 -28.9 0 35.95 - - 74 -38.05 0-360 250 \
3 *7.325 26.23 PK 35.6 -234 0 38.43 - - 74 -35.57 0-360 149 A
6 9.766 23.08 PK 36.9 -19.6 0 40.38 - - 74 -33.62 0-360 250 v

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak detector

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

Page 37 of 52

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

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



REPORT NO: 4788372835-E2V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

UL SUWON Lab Chamber 3

e

HIGH CHANNEL HORIZONTAL

Radiated Emissions

3-Meters

27 Feb 2818 19:58:54

144 Client:Samsun g
Config:EUT / Adopter / Ecrphone
Mode : BLE_HARM_24E8
ag Tested by:45585
[=15]
L
T 78
0
N
5
2 2] PO OROS S PRORS PSRRI FSSORSPRUURIS SUOROOSSSSE SO SO
~ | Avg Limit (dBul/m)
2 <
> 5H i
o o
‘ 407 o il
1 i
ek i
36 1 .
26
1 18 18
Frequency (GHz)
Rangs (GHz) REAARU Ref/Attn  Det/Fvg Mode Sueep Pta  4hupsitode  Position Range (6Hz) FBU/UE Ref/fttn  Deb/Avg Made Suoep Pty Sups/tade  Foslticn
i {M(-6:2) /38 15 PERK/LogPur-Viden  Ensec(h T 1-36fiegs. 254 f NGB/ FEK/LogPar-Uidea  Aut [ - 36dege 150 of
HUU_ SUWON Lab Chamber 3 - 27 Feb 2818 19:58:54
Radiated Emissions 3-Meters
Froject Number:d4788372835
TRttt e S S et e Cliant  Sane §
Config:EUT / Adopter / Ecrphone
Mode :BLE_HARM_24BB
[=Tz] Tested by: 45585
BB e
I 2
"
L
o
s 6@ -
2 Avg Limit (dBuU/m)
S, AU OO U N S U N O
E: 56
o
- 5
APk i i 3 B
f= a H
o
36
26
1 18 18
Frequency (GHz)
Range (6112} REUAGU Ref/Atln  Det/Avg fode Sueep Pls  #ups/thde  Fosilion Range (GHz) REU/UEH Rel/Atln  Del/Avg Made Sueep Pls d5ups/fode  Fosilion |

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: 4788372835-E2V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

Trace Markers
Marker Frequency Meter Det 3117(00205959) 3GHz_HP[dB] DC Corr (dB) Corrected Avg Limit (dBuV/m) Margin Peak Limit (dBuV/m) Margin Azimuth Height Polarity
(GHz) Reading Reading (dB) (dB) (Degs) {cm)
{dBuV) (dBuV/m)
1 *4.96 30.15 PK 341 -28.5 0 35.75 - - 74 -38.25 0-360 150 H
4 *7.44 25.26 PK 35.6 -23.2 0 37.66 - - 74 -36.34 0-360 150 H
5 9.921 2217 PK 37 -19.7 0 39.47 - - 74 -34.53 0-360 150 H
2 *4.96 30.18 PK 34.1 -28.5 0 35.78 - - 74 -38.22 0-360 250 \
3 *7.44 25.34 PK 35.6 -23.2 0 37.74 - - 74 -36.26 0-360 250 v
6 9.92 22.75 PK 37 -19.7 0 40.05 - - 74 -33.95 0-360 149 \

* - indicates frequency in CFR47 Pt 15/ 1C RSS-Restricted Band
PK — Peak Detector

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

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

HORIZONTAL PLOT

gl SUWON Lab Chamber | u ; JiMarze18; 21l Jied
| ] i Rodiated Emizsions - 3 Meters
Project Number: 4788372835
B5) Client:Somsung
Config:EUT / Adapter / Earphone
Mode | Below_16_BLE
75 Tested by:45585
&5
-
G 55 =
0
i
&
z 45 ) S MR W Ao
E
3
@
o
5
3a 188 [NE[=LE)
Frequency (MHz)
Forgs O3 G Raf/Attn  Dst/Avg Mode Suetp s dupa/fode  Fosilion Fanga (Miz) FEU/UEU Ref/Attn  Dat/Aug Made Swanp Fte  5pa/fodn  Fosition
13- 1088 120k (-648)/1M  1B7/18  PERK/LogPurVideo  1B5msectuto) 18 NAXH 1-60ege K
gsUL SUWON Lol Chanber: | ] . . 2 MeriieB18: 2 1kdied
Radiated Emissions - 3 Meters
Project Number: 4788372835
85 Cl ent : Somsung
Config:EUT / Adapter / Earphane
Mode | Below_16_BLE
75 Tested by:45585
&5
i 55 =
pr
L
-
- 45 L L N A e T 1}
3 2
3 Q.
L—é 35
bt .
- \ o 6
25 i, T | i ; i b
15 LTI ST AR \u“fﬂwww'i\.ﬂ._.....
5
34 = 1468
Frequency (MHz)
Fanga (Fiz) FEA/E Raf/Attn  Dst/Avg Mode ) s  doupa/fode  Fosition Fange (2] FEU/UEU Ref/Attn  Dat/Aug Made Swanp Fte  5pa/foda  Fosition
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BELOW 1 GHz TABLE

Trace Markers

Marker Frequency Meter Det 750_20170831 30-1000MHz[dB] Corrected QPk Limit (dBuV/m) Margin Azimuth Height Polarity
(MHz) Reading Reading (dB) (Degs) (cm)
(dBuv) (dBuv/m)
1 43.095 38.86 Pk 19.3 -29.3 28.86 40 -11.14 0-360 300 H
2 99.549 37.62 Pk 17.4 -28.5 26.52 43.52 -17 0-360 300 H
3 189.177 37.13 Pk 16.3 -27.6 25.83 43.52 -17.69 0-360 100 H
4 43.774 46.24 Pk 19.4 -29.4 36.24 40 -3.76 0-360 100 \
5 59.294 38.37 Pk 18.5 -29 27.87 40 -12.13 0-360 100 \
6 145.042 39.16 Pk 13.6 -27.9 24.86 43.52 -18.66 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
| gL SUMON Lob AC Shield Room 24 Feb 7818 20:32:89
] i ] i i P Conducted RFI Uoltage
Project No:4788372835
98 i ; ; Client Mame:Somsung
ConfigiEUT / Adopter / Earphane
Mode :AC_L ine_BLE
[515] Test by:47989
78
5 .
o B —
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Ranga (HHz) REWABU Ref/fttn  Det/ivg Hode .Smp Pis 'f,-psmude Lekel . Rarge (Hz) FEAL/ VB Ref/fittn  Det/fivg Mude Sueep Pts #5ups/Mode Label
Page 43 of 52
UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C

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

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




REPORT NO: 4788372835-E2V2
FCC ID: ABLSMAG605FN

DATE: MAR 27, 2018

LINE 1 RESULTS

Trace Markers

Range 1: Phase L1 .15 - 30MHz

Marker Frequency Meter Det 101837_L1_wit CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading h extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuVv) (dB(uVolts)) Qp AV
1 195 43.41 Pk 9.8 2 53.41 63.82 -10.41 - -
2 .204 28.24 Av 9.8 2 38.24 - - 53.45 -15.21
3 .255 38.89 Pk 9.5 2 48.59 61.59 -13 - -
4 .252 19.16 Av 9.5 2 28.86 - - 51.69 -22.83
5 531 31.79 Pk 9.7 2 41.69 56 -14.31 - -
6 .525 15.1 Av 9.7 2 25 - - 46 -21
7 5.658 29.64 Pk 9.7 3 39.64 60 -20.36 - -
8 5.643 16.62 Av 9.7 3 26.62 - - 50 -23.38
9 11.619 47.94 Pk 9.8 3 58.04 60 -1.96 - -
10 11.583 31.61 Av 9.8 3 41.71 - - 50 -8.29
11 12.996 46.95 Pk 9.8 4 57.15 60 -2.85 - -
12 13.005 31.82 Av 9.8 4 42.02 50 -7.98
Pk - Peak detector
Av - Average detection
Quasi-Peak Emissions
Range 1: Phase L1 .15 - 30MHz
Frequency Meter Det 101837_L1_with CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading extension Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuVv) (dB(uVolts))
11.6192 394 Qp 9.8 3 49.5 60 -10.5 - -
13.0052 39.57 Qp 9.8 49.77 60 -10.23 - -
Qp - Quasi-Peak detector
Page 44 of 52

UL Korea, Ltd. Suwon Laboratory

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

UL Korea, Ltd. Confidential

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



REPORT NO: 4788372835-E2V2 DATE: MAR 27, 2018
FCC ID: ABLSMAG605FN

LINE 2 PLOT

| gL SUMON Lob AC Shield Room 24 Feb 7818 20:32:89
] i ] i i | Conducted RFI Uoltage
i i P i i Project Na:4788372835
98 i ; ; Client Nu‘v:u.‘.gun*:;u'ug
ConfigiEUT / Adopter / Earphane
Mode :AC_L ine_BLE
[515] i Test by:47989
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Frequency (MHz)
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LINE 2 RESULTS

Trace Markers

Range 2: Phase N .15 - 30MHz

Marker Frequency Meter Det 101837_N_with CABLELOSS(dB) Corrected CFR 47 FCC Margin CFR 47 FCC Margin
(MHz) Reading extension Reading PART 15 Class B (dB) PART 15 Class B (dB)
(dBuVv) (dB(uVolts)) Qp AV

13 195 39.71 Pk 9.9 2 49.81 63.82 -14.01 -
14 .198 25.2 Av 9.9 2 353 - - 53.69 -18.39
15 .297 32.26 Pk 9.7 2 42.16 60.33 -18.17 -
16 294 16.89 Av 9.7 2 26.79 - - 50.41 -23.62
17 .543 29.43 Pk 9.8 2 39.43 56 -16.57 -
18 .537 18.23 Av 9.8 2 28.23 - - 46 -17.77
19 5.598 26.48 Pk 9.8 3 36.58 60 -23.42 -
20 5.61 14.61 Av 9.8 3 24.71 - - 50 -25.29
21 11.61 45.66 Pk 9.8 3 55.76 60 -4.24 - -
22 11.619 31.57 Av 9.8 3 41.67 - - 50 -8.33
23 13.011 44.57 Pk 9.8 4 54.77 60 -5.23 - -
24 12.999 30.88 Av 9.8 4 41.08 - - 50 -8.92

Pk - Peak detector
Av - Average detection

Quasi-Peak Emissions

Range 2: Phase N .15 - 30MHz

Frequency Meter Det 101837_N_with CABLELOSS(dB) Corrected CFR 47 FCC PART Margin CFR 47 FCC PART Margin
(MHz) Reading extension Reading 15 Class B QP (dB) 15 Class B AV (dB)
(dBuVv) (dB(uVolts))
11.6093 38.39 Qp 9.8 3 48.49 60 -11.51 - -
13.0103 38.22 Qp 9.8 A4 48.42 60 -11.58 - -

Qp - Quasi-Peak detector
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