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FCC ID: ASLSMA705FN

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Samsung Electronics Co., Ltd.
129 Samsung-Ro, Yeongtong-Gu,
Suwon-Si, Gyeonggi-Do, 16677, Korea

EUT DESCRIPTION: GSM/WCDMA/LTE phone with BT, DTS/UNII a/b/g/n/ac, ANT+
and NFC
MODEL: SM-A705FN/DS, SM-A705FN, SM-A705X and

SM-A705FN/DSM

SERIAL NUMBER: Radiated:R38M10NPF1Y

DATE TESTED: February 21 — 23 and March 22, 2019

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.

Approved & Released For

UL Verification Services Inc. By: Reviewed By:

J fﬁﬂaﬂwun/ W
Dan Coronia Steven Tran
Operations Leader Project Engineer
Consumer Technology Division Consumer Technology Division
UL Verification Services Inc. UL Verification Services Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2013,
FCC CFR 47 Part 2, and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 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.

47173 Benicia Street 47266 Benicia Street 47658 Kato Rd
Chamber A (ISED:2324B-1) Chamber D (ISED:22541-1) Chamber | (ISED:2324A-5)
Chamber B (ISED:2324B-2) Chamber E (ISED:22541-2) Chamber J (ISED:2324A-6)
Chamber C (ISED:2324B-3) Chamber F (ISED:22541-3) Chamber K (ISED:2324A-1)
Chamber G (ISED:22541-4) Chamber L (ISED:2324A-3)
Chamber H (ISED:22541-5)

LI

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12726900-E7V2 DATE: 3/25/2019
FCC ID: ASLSMA705FN

4. CALIBRATION AND UNCERTAINTY
41. 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

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 3.15dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 5.36 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.32dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.45 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.24 dB

Uncertainty figures are valid to a confidence level of 95%.
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FCC ID: ASLSMA705FN

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT
The EUT is a GSM/WCDMA/LTE phone with BT,DTS/UNII a/b/g/n/ac, ANT+ and NFC. The
model SM-A705FN/DS was used for final testing and is representative of the test results in
this report.
5.2. MAXIMUM FIELD STRENGTH
The testing was performed at 3 meters. The transmitter maximum E-field at 30 meter distance
was 15.3 dBuV/m, which was converted from the 3 meter data.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the loop antenna.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was A705FN.001.

5.5. WORST-CASE CONFIGURATION AND MODE

The fundamental of the EUT was investigated under three orthogonal orientations X (Flatbed), Y
(Landscape), and Z (Portrait). The Z (Portrait) orientation was determined to be the worst-case
orientation.

Although these tests were performed other than open filed site, adequate comparison
measurements were confirmed against 30 m open filed site. Therefore sufficient tests were
made to demonstrate that the alternative site produces results that correlate with the ones of
tests made in an open field based on KDB 414788

NOTE: The EUT pre-scanned in three NFC type A, B & F. The worst type is A, and data rate of
106kbps was recorded to this report.

Page 7 of 33
UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701l

47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 771-1000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12726900-E7V2 DATE: 3/25/2019
FCC ID: ASBLSMA705FN

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Samsung EP-TAS50EWE DW3J719AS/A-E N/A
Earphone Samsung N/A N/A N/A

I/O CABLES (CONDUCTED TEST)

Antenna Shielded To PSA
2 uUsB 1 uUsB Un-shielded 1 EUT to AC Mains

I/O CABLES (RADIATED AND CONDUCTED EMISSIONS

1 USB 1 USB Shielded 1 N/A
2 earphone 1 3.5mm Un-shielded 1 N/A
TEST SETUP

The EUT is a stand alone. Test software exercised the radio card.
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RADIATED AND AC LINE CONDUCTED EMISSIONS SETUP DIAGRAM
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EUT : Spectrum
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AC Mains '

TEST SETUP

For radiated tests: EUT has support equipment. The test software exercises the radio.
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REPORT NO: 12726900-E7V2

FCC ID: ASBLSMA705FN

DATE: 3/25/2019

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 ID Num Cal Due | Last Cal
Antenna, Ascg',\‘/’l‘;'z-o"p OkHz- ETS-Lindgren 6502 09/25/2019 | 09/25/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179375 | 05/08/2019 | 05/08/2018
Temp Chamber Thermotron Industries SE-600-10-10 05/01/2019 | 11/01/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHy Technologies N9030A 01/23/2020 | 01/23/2019
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9030A 01/24/2020 | 01/24/2019
44GHz Technologies
Amplifier, 9kHz to 1GHz, 32 dB Sonoma Instrument 310 175953 12/13/2019 | 12/13/2018
Hybrid Amggﬁ‘z' 30MHz to SUNAR rf motion JB3 PRE0184052 | 10/24/2019 | 10/24/2018
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR 02/14/2020 | 02/14/2019
LISN for Conducted Emissions FCC LISN
CISPR-16 FCC INC. 50/250 06/15/2019 | 06/15/2018
Test Software List
Radiated Software UL UL EMC Ver 9.5, June 22, 2018
Antenna Port Software UL UL RF Ver 9.3.2, Jan. 07, 2019
AC Line Conducted Software UL UL EMC Ver 9.5, May 26, 2015

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is

completed before equipment expiration date.
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DATE: 3/25/2019

7. OCCUPIED BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 10kHz. The
VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer internal

99% bandwidth function is utilized.

Note: Because the measured signal is CW or CW-like adjusting the RBW per C63.10 would not
be practical since measured bandwidth will always follow the RBW and the result will be

approximately twice the RBW

RESULTS

99% and 20dB BW

Type A (CE Mode)

Mode Frequency 99% Bandwidth 20dB Bandwidth
Kbps (MHz) (KHz) (KH2)
424 13.56 21.887 25.21
212 13.56 22.078 25.60
106 13.56 24.921 24.84
TYPEB
Mode Frequency 99% Bandwidth 20dB Bandwidth
Kbps (MH2z) (KHz) (KHz2)
424 13.56 22.211 25.68
212 13.56 22.538 24.94
106 13.56 23.220 25.54
TYPEF
Mode Frequency 99% Bandwidth 20dB Bandwidth
Kbps (MHz) (KHz) (KHz2)
424 13.56 21.207 25.00
212 13.56 21.219 24.92
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7.1. Type A

424Kbps

m Analyzer - APv.32()10719),19497 AF, Temp A

E Keysight Spectru
L[

[

RF

[50Q DC [

SENSE:INT] [

Center Freq: 13.560000 MHz

[10:09:53 AM Feb 23,2019

Radio Std: None

Frequency

‘ NFE

7=y Trig: FreeRun
-

Avg|Hold:>10/10

#IFGain:Low

#Atten: 10 dB

Radio Device: BTS

15 dB/di

Ref Offset 37 dB.
Ref ~40.00 dBm

Log

-45.0

-=0.0

CenterFreq|

-55.0

13.560000 MHz|

0.0

-65.0

-70.0

-75.0

-60.0

-25.0

Center 13.56 MHz
#Res BW 10 kHz

#VBW 30 kHz

Span 100 kHz

Sweep 1.267 ms CF step

10.000 kHz|

Occupied Bandwidth
21.887 kHz
-56 Hz
25.21 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power

xdB

JAuto Man

-47.5 dBm

Freq Offset|
99.00 % OHz

-20.00 dB

212Kbps

m Analyzer - AP9.3 2(010719)19497 AF, Temp A

E Keysight Spectru
L

fo o e

RE [s0a bc | |

SENSE:INT] |

NFE -
#IFGain:Low

| Center Freq: 13.560000 MHz
5 Trig: Free Run
#Atten: 10 dB

[10:00:18 AM Feb 23,2010
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-80.0

-85.0 |

Center 13.56 MHz

#Res BW 10 kHz

#VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms|

JAuto

CF Step
10.000 kHz|
Man

Occupied Bandwidth
22.078 kHz
28 Hz
25.60 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power

x dB

-47.4 dBm

Freq Offset]
99.00 % OHz

-20.00 dB
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106Kbps
e Keysight Spectrum Analyzer - APv.3.2(010719),19437 AF, Temp A ==
E L RF [soo bc | | | SENSE:INT] | [10:08:57 AMFeb 23,2019
Center Freq: 13.560000 MHz Radio Std: None Frequency
NFE —— Trig: FreeRun Avg|Hold: 10/10
‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 37 dB
5 dB/div Ref -40.00 dBm
Log
50 CenterFreq|
-50.0 13.5660000 MHz|
-55.0
600
-65.0
-70.0
750
-80.0
-850
Center 13.56 MHz Span 100 kHz CF Step
#Res BW 10 kHz #VBW 30 kHz Sweep 1.267 ms 10,000 KHz|
JAuto Man
Occupied Bandwidth Total Power -47.3 dBm
24.921 kHz Freq Offset|
Transmit Freq Error -626 Hz % of OBW Power 99.00 % 0Hz
x dB Bandwidth 24.84 kHz x dB -20.00 dB
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7.2. Type B

424Kbps

=R

E Keysight Spectrum Analyzer - APvO.3 2(010719),18497 AF. Temp A
L

RF [soo bc | |

| SENSE:INT] |

[10:11:21 AM Feb 23,2019

‘ Center Freq: 13.560000 MHz

G
#IFGain:Low

T Trig: FreeRun
#Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 37 dB
Ref -40.00 dBm

5 dB/div
Log

-45.0

-50.0
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13560000 MHz
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5.0

-70.0

-75.0

-60.0
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Span 100 kHz
Sweep 1.267 ms|
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Transmit Freq Error
x dB Bandwidth

Total Power

22.211 kHz

=240 Hz
25.68 kHz

x dB

% of OBW Power

-45.8 dBm

99.00 %
-20.00 dB

CF Step
10.000 kHz|

JAuto Man

Freq Offset]
0 Hz|

212Kbps

-

Analyzer - APVO.3.2(010719),19497 AF, Temp A

=g =

RF [50Q DC | [

| SENSE:INT]| [

[10:14:03 AM Feb 23,2019

Center Freq: 13.560000 MHz

G
#IFGain:Low

= Trig: FreeRun
#Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset -37 dB

5 dB/div Ref ~40.00 dBm

Frequency

Log
450

-50.0
-56.0

Center Freq
13560000 MHz

-60.0

-65.0

-70.0

-75.0

-60.0

-85.0

Center 13.56 MHz
#Res BW 10 kHz
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Transmit Freq Error
x dB Bandwidth

22.538 kHz
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24.94 kHz

Total Power
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xdB

-45.7 dBm

99.00 %
-20.00 dB

CF Step
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106Kbps
e Keysight Spectrum Analyzer - APv.3.2(010719),19437 AF, Temp A ==
E L RF [soo bc | | | SENSE:INT] | [10:14:40 AM Feb 23,2019
Center Freq: 13.560000 MHz Radio Std: None Frequency
NFE —— Trig: FreeRun Avg|Hold: 10/10
‘ #FGain:Low #Atten: 10 dB Radio Device: BTS
Ref Offset 37 dB
5 dB/div Ref -40.00 dBm
Log
50 CenterFreq|
-50.0 13.5660000 MHz|
-55.0
600
-65.0
-70.0
750
-80.0
-850
Center 13.56 MHz Span 100 kHz CF Step
#Res BW 10 kHz #VBW 30 kHz Sweep 1.267 ms 10,000 KHz|
JAuto Man
Occupied Bandwidth Total Power -45.8 dBm
23.220 kHz FreqoOffset
Transmit Freq Error -368 Hz % of OBW Power 99.00 % 0Hz
x dB Bandwidth 25.54 kHz x dB -20.00 dB
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7.3. Type F

424Kbps

[

RF__ [500 DC | [

[10:18:13 AMFeb 23,2019

| SENSE:INT]| [

F Keysight Spectrum Analyzer - APv.32(010719),19497 AF, Temp A
S

L
cale/Div 10.0 dB
‘ NFE

#IFGain:Low

Center Freq: 13.560000 MHz Radio Std: None

AmptdlY Scale
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Bidiv Ref -40.00 dBm
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-40.00 dBm
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Total Power -46.0 dBm

% of OBW Power 99.00 %
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xdB -20.00 dB

212Kbps

Keysight Spectrum Analyzer - APv.3.2(010719),19497 AF, Temp A

fo o e

RF__[s0Q DC | |
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[ SENSE:INT] |

o
EcalelDiv 10.0 dB

‘ Center Freq: 13.560000 MHz Radio Std: None

AmptdlY Scale

NFE -
#IFGain:Low

Trig: Free Run Avg|Hold:>1010

#Atten: 10 dB Radio Device: BTS

Ref Offset 37 dB

Bidiv Ref -40.00 dBm

Ref Value|
-40.00 dBm

Attenuationb
[10 dB]

Scale/Div|

100dB

-100

-0

-120

-130

Center 13.56 MHz
#Res BW 10 kHz

Span 100 kHz

#VBW 30 kHz Sweep 1.267 ms|

Occupied Bandwidth
21.219 kHz

Transmit Freq Error -90

x dB Bandwidth

24.92 kHz

Total Power -45.9 dBm

Hz % of OBW Power 99.00 %

x dB -20.00 dB
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REPORT NO: 12726900-E7V2 DATE: 3/25/2019
FCC ID: ASLSMA705FN

8. RADIATED EMISSION TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMIT

§15.225

(a) The field strength of any emissions within the band 13.553—-13.567 MHz shall not exceed
15,848 microvolts/ meter at 30 meters.

(b) Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any
emissions shall not exceed 334 microvolts/meter at 30 meters.

(c) Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any
emissions shall not exceed 106 microvolts/meter at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110— 14.010 MHz and shall
not exceed the general radiated emission limits in § 15.209 as follows:

§15.209 (a) Except as provided elsewhere in this subpart, the emissions from an intentional
radiator shall not exceed the field strength levels specified in the following table:

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
3088 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.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.

Formula for converting the filed strength from uV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uv/m)
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REPORT NO: 12726900-E7V2 DATE: 3/25/2019
FCC ID: ASLSMA705FN

In addition:

§15.209 (d) The emission limits shown the above table are based on measurements employing
a CISPR quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above
1000 MHz. Radiated emissions limits in these three bands are based on measurements
employing an average detector.

§15.209 (d) The provisions in 88 15.225, measuring emissions at distances other than the
distances specified in the above table, determining the frequency range over which radiated
emissions are to be measured, and limiting peak emissions apply to all devices operated under
this part.

TEST PROCEDURE

ANSI C63.10, 2013

The EUT is an intentional radiator that incorporates a digital device, the highest fundamental
frequency generated or used in the device is 13.56 MHz; therefore, the frequency range was
investigated from 0.15 MHz to the 10" harmonic of the highest fundamental frequency, or 1000
MHz, whichever is greater.

2D antenna use - For below 30MHz testing, investigation was done on three antenna

orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

KDB 414788 OFS and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

OFS and chamber correlation testing had been performed and chamber measured test result is
the worst case test result.

RESULTS
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REPORT NO: 12726900-E7V2
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DATE: 3/25/2019

8.2.
TYPE A - 106Kbps (CE Mode)

FUNDAMENTAL EMISS

FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 - 30 MHz)

ION MASK - (11.56 — 15.56 MHz)

| 5L Fremont,5n Chanber A 21 Feb 2813 22:28 34
RF Emissions
2726909
11a 26
ig gui ik
Mode:NFC Fundamental Mask
a5 | Tested by:19437 AF
[s1t]
E 65
o
E
£
i 5@
o
2 35 225 Limit | ‘
o 3E
o
D bR e
z2a o
I
q -
5 LR .
% }J" u'@ﬂ
IRV
. /é\ (P LY N
- v A i | i
0 SO e | ¥ 2N -"L’f ot L i
DA e oot g i Nl L& oty W s 0 A i ot i i et
11.56 15.56
Frequency (MHz)
?urge OHz) REWABY Ref/fittn  Det/fivg Type Sweep Pts  $iwps/Mode FPosition Ronge (HHz) [ Ref/fittn  Det/fivg Type ueep Pis  #Sups/fode FPosition
1:11,55-15.56 18k C-38)/ 18 g PEAK/LogPurVideo  Z2nsec(fudo) 1Bk HEXH §-360dege
FCC 15,225 13.56MHz Fundomental Mack.TST 308915 28 Hor 2817 Rev 9.5 26 Apr 2816

NOTE: All data rate Field Strength was investigated and Type A, 106k found to have the highest
Field Strength results and represents as the worst case data rate.
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REPORT NO: 12726900-E7V2
FCC ID: ASBLSMA705FN

DATE: 3/25/2019

Trace Markers

Marker Frequency Meter Det Loop Antenna Cables (dB) Dist Corr 30m Corrected FCC 15.225 PK Margin Azimuth Polarity
(MHz) Reading (dBm) Reading Limit (dB) (Degs)
(dBuv) dB(uVolts/me
ter)
1 13.02825 20.47 Pk 10.8 .5 -40 -8.23 29.54 -37.77 0-360 Face-On
8 13.03097 17.71 Pk 10.8 .5 -40 -10.99 29.54 -40.53 0-360 Face-Off
2 13.34788 28.83 Pk 10.8 .5 -40 13 40.51 -40.38 0-360 Face-On
9 13.34799 25.19 Pk 10.8 .5 -40 -3.51 40.51 -44.02 0-360 Face-Off
10 13.45255 29.65 Pk 10.8 .5 -40 .95 50.5 -49.55 0-360 Face-Off
3 13.4565 32.44 Pk 10.8 .5 -40 3.74 50.5 -46.76 0-360 Face-On
11 *13.55963 41.12 Pk 10.7 .5 -40 12.32 84 -71.68 0-360 Face-Off
4 *13.56025 44.1 Pk 10.7 .5 -40 15.3 84 -68.7 0-360 Face-On
12 13.6656 30.2 Pk 10.7 .5 -40 14 50.5 -49.1 0-360 Face-Off
5 13.6675 33.1 Pk 10.7 .5 -40 4.3 50.5 -46.2 0-360 Face-On
13 13.76971 25.97 Pk 10.7 .5 -40 -2.83 40.51 -43.34 0-360 Face-Off
6 13.7765 26.37 Pk 10.7 .5 -40 -2.43 40.51 -42.94 0-360 Face-On
14 14.0874 18.56 Pk 10.7 .5 -40 -10.24 29.54 -39.78 0-360 Face-Off
7 14.092 19.47 Pk 10.7 .5 -40 -9.33 29.54 -38.87 0-360 Face-On

* - Indicates fundamental frequency
Pk - Peak detector
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REPORT NO: 12726900-E7V2
FCC ID: ASBLSMA705FN

DATE: 3/25/2019

SPURIOUS EMISSIONS (0.09 — 30MHz)

R AN

. jljIH Fremont,5m Chamber A 21 Feb 2819 22.55:81
RF Emissions
Project Number: 12726988
L 1 R S e S Client:Somsung
Config:EUT + Support Equipment
Mode :NFC Below 38MHz
ap Tested by: 19437 AF
mlw/m ..........
")U B Sover - SO S P A S S S UL NI S SIS N SN N S SO
5 X x
> _ o CBUY/ )
o 3B b LB i OO oveer- oS A S SO S o Of Limix CoBy
3 ]
3 —
16 i

W. o ) %

70

BE o 3
Freguency (MHz
Fangs (HHz) FE /UG Ref/Attn  Det/ivg Tops 5 Pl #wp/Made  Posltion Range (Fhiz) REWAW Ref/Atin  Dat/fvg Tupa Susap Pts #sups/Mode Fosition
10 BB 15 1B0(-38)/308 914 PEAK/Pur PugCRMi)  MesecCfiuto) 16k MAXH B-J6fdegs K 3 X
2i.15-,43 1ok(-380/30 87/ FERK/Pur fugCRMG)  GnsecCiutal 27k MAKH -3Eikdegs
3:.43-1.765 18380/ 38k B7/8 Fur AuGIRME)  dnsecifuta) 16k MAKH B-36Bdegs
4:1.765-30 B3/ B7/B FEGE/Fur ugCRME)  BlmsecCiute) 2Tk MAKH B-J6egs
FCC 15.289 Below 3@HHz TST 38315 28 Apr 2617 Rev 9.5 26 Apr 2816
Marker Frequency Meter Det Loop Cables Dist Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuV/m) (dB) (dBuV/m) (dB) (dBuv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dBm) 300m (dBuVolts)
1 .04307 37.98 Pk 13.4 0 -80 -28.62 54.9 -83.52 349 -63.52 0-360
5 .04439 35.99 Pk 133 0 -80 -30.71 54.64 -85.35 34.64 -65.35 - - - - 0-360
2 .24055 4122 Pk 11 1 -80 -27.68 - 39.99 -67.67 19.99 -47.67 0-360
6 .29041 3991 Pk 109 1 -80 -29.09 3835 -67.44 18.35 -47.44 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Cables Dist Corrected QP Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna (dB) Corr Reading (dBuVv/m) (dB) (dBuVv/m) (dB) (dBuv/m) (dB) (Degs)
(dBuv) (dBm) 30m (dBuVolts)
7 1.00923 28.01 Pk 113 1 -40 -.59 27.54 -28.13 - - 0-360
3 1.13881 27.13 Pk 113 2 -40 -1.37 26.5 -27.87 - - 0-360
4 7.70952 30.21 Pk 10.9 4 -40 1.51 29.5 -27.99 - - 0-360
8 9.2223 21.99 Pk 10.7 4 -40 -6.91 29.5 -36.41 - - 0-360

Pk - Peak detector
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REPORT NO: 12726900-E7V2
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DATE: 3/25/2019

8.3.

TYPE A - 106Kbps (CE Mode)

TX SPURIOUS EMISSION 30 TO 1000 MHz

qELJL Fremont - Chamber K 2819 Maor 22 14:38:27
. | ‘ Radiated Emizsions — 3 Meters
Pro ject Number:|2726588
85 Cl | mnt.: SamaLing
Config:EUT + Suppart Equipment
Mods :NFC_Eelow [GH=z
71 OSSO SRSSRSUONS SUUURNON SOV SUSUN SRS SO SO Tested bg: 19498 ER
65
55
,E ’_
<
3 45 OGP 1 U8 T s S M St s ssts J
@
=
L Ut S UORSRR SRR SR SUUUUUI: SO OSSOSO OSSOSOt SSSSSSSSSSSSSS NSRS SIS SRS SSSNEE SRS S
2
Y e R
251"’@#,% \ww“\ 'f
g T \ ‘
150 \"ﬁ i‘j Wqﬂ
S ersmseemeereescesmmsasbesecemmmmesnseesbecessnseeees e cessmses oo cesmmmnn oo rennessaeeeeeessaeeses s
L] =) 188e
Frequency (MHz)
Ronge () BB ReF/fin  Det/fvg Fode ) Fis  Fomelfod Fozition Range (o) RBHA Ref/tin  Dot/fvg Mode Suep Fiz  Foupa/Mod:  Fasition
13200 128k (-5B1/1M G178 PERKAoPr-Uideo dmecifute) 0 HAH B-Eldegs H | 3:206-1908 12k(-581/ I 9718 PEAK/LogPer-Video llmseclfutol BO0E MR B-Begs H
FCC Port!5C 38-1B98MHz  TST Rev 9.5 11 Jon 201
qELJL Fremont - Chamber K 2819 Maor 22 14:38:27
. | ‘ Radiated Emizsions — 3 Meters
Pro ject Number:|2726588
85 F{C1 fant.: Samaung
i |Config:EUT + Suppart Equipment
i |Made :NFC_EBelow [GH=z
7= AN R SN SN S SO SR S Tested by: 109498 ER
65
55
,E ’_
<
3 45— OGP 1 U8 T s S M St s ssts J
e i
Z a
35/ e O s ) e e e - kibL
A,
250
150
5 ,,,,,,,,,,,
38 ] 2o
Frequency (MHz)
Range () TR Fet/fin Doty ode ) Fis Foreifod Fosition Rarge (o) RWARD — Fer/Aiin Dot/ ode B Fis  Foa/fod:  Fasition
FCC Port!5C 38-1B98MHz  TST Rev 9.5 11 Jon 201

VERTICAL

Page 22 of 33

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA

TEL:(510) 771-1000

FORM NO: CCSUP4701l
FAX:(510) 661-0888

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.




REPORT NO: 12726900-E7V2
FCC ID: ASBLSMA705FN

DATE: 3/25/2019

Trace Markers

Marker Frequency Meter Det AF Amp/Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0184052 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuVv) (dB/m) (dBuVv/m)

1 43.5185 40.57 Pk 17 -314 26.17 40 13.83 0-360 399 H
2 66.772 43.11 Pk 13.9 -31.2 25.81 40 -14.19 0-360 299 H
3 *171.6041 39 Pk 17.5 -30.4 26.1 43.52 17.42 0-360 199 H
4 30.8077 44.5 Pk 26 -31.6 38.9 40 -1.1 0-360 100 \

30.8955 415 Qp 26 -31.6 35.9 40 -4.1 120 106 \
5 42.7108 45.81 Pk 17.6 -31.4 32.01 40 -7.99 0-360 100 \
6 60.0978 43.35 Pk 13.4 -31.2 25.55 40 14.45 0-360 100 \

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

Qp - Quasi-Peak detector
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REPORT NO: 12726900-E7V2 DATE: 3/25/2019
FCC ID: ASLSMA705FN

9. FREQUENCY STABILITY

LIMIT

815.225 (e) The frequency tolerance of the carrier signal shall be maintained within £0.01% of
the operating frequency, over a temperature variation of -20 degrees to +50 degrees C at
normal supply voltage, and for a variation in the primary supply voltage from 85% to 115% of
the rated supply voltage at a temperature of 20 degrees C. For battery operated equipment, the
equipment tests shall be performed using a new battery.

TEST PROCEDURE

ANSI C63.10-2013 Clause 6.8

RESULTS

ID: 19497 AF Date: [2/23/2019

No non-compliance noted.
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REPORT NO: 12726900-E7V2

FCC ID: ASLSMA705FN

DATE: 3/25/2019

TYPE A - 106Kbps (CE Mode)

106Kbps
Reference Frequency: EUT Channel 13.56 MHz @ 20°C
Limit: +100 ppm = 1.356 kHz
Power | Envir.
Supply | Temp Frequency Deviation Measureed with Time Elapse
Startup Delta @ 2 mins Delta @5mins | Delta | @10 mins | Delta Limit
(vde) (°C) (MHz) | (ppm) |  (MHz) (ppm) (MHz) (ppm) | (MHz) | (ppm) | (ppm)
3.80 50 13.5597720 | -4.362 | 13.5597039 0.662 13.5597055 | 0.548 | 13.5596463 | 4.911 | +100
3.80 40 13.5596460 | 4.936 | 13.5596605 3.862 13.5597061 [ 0.500 | 13.5597059( 0.518 | +100
3.80 30 13.5596671 | 3.379 | 13.5597065 0.469 13.5597065 | 0.469 | 13.5597066  0.467 | +100
3.80 20 13.5597129 [ 0.000 | 13.5597146 -0.124 13.5597145 | -0.116 | 13.5597136 | -0.054 | +100
3.80 10 13.5597897 | -5.666 | 13.5597872 -5.477 13.5597858 | -5.375 | 13.5597862 | -5.406 | +100
3.80 0 13.5598169 | -7.673 | 13.5598128 -7.368 13.5598101 | -7.171 | 13.5598075( -6.979 | +100
3.80 -10 13.5598255 | -8.305 | 13.5597238 -0.806 13.5598216 | -8.018 | 13.5598152 | -7.544 | +100
3.23 20 13.5597117 | 0.089 | 13.5597142 -0.099 13.5597146 | -0.129 | 13.5597138( -0.067 | +100
4.37 20 13.5597138 | -0.064 | 13.5597142 -0.093 13.5597148 | -0.140 | 13.5597138| -0.066 | +100
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REPORT NO: 12726900-E7V2 DATE: 3/25/2019
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10. AC MAINS LINE CONDUCTED EMISSIONS

LIMITS

§15.207

(@) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies, within the band 150 kHz
to 30 MHz, shall not exceed the limits in the following table, as measured using a 50pH/50 ohms
line impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall
be based on the measurement of the radio frequency voltage between each power line and ground
at the power terminal. The lower limit applies at the band edges.

Frequency range Limits (dBuV)
(MHz) Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
0.50t0 5 56 46
51030 60 50
Notes:
1. The lower limit shall apply at the transition frequencies
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to
0.50 MHz.

TEST PROCEDURE

ANSI C63.10:2013

RESULTS

No non-compliance noted:
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REPORT NO: 12726900-E7V2 DATE: 3/25/2019
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TYPE A - 106Kbps (CE Mode)

10.1.1. NORMAL OPERATION with ANTENNA

LINE 1 RESULTS

UL Fremont, CA CE Room

Conducted RFI Uoltage

Project Na: 12726998

Client MNome:Somsung

EUT Config:EUT + Suppart Equlipment
Test Uolt/Freq: 128U/68Hz

Test By:43575 05

Line-L1

dBull

Frequency (MHz)

Range (Hz) I Faf/fttn  Dat/fvg Mook Gaap Fis  Fopa/fode  Lokbal Ronge (HHz) FELUR Fef/ftkn  Det/fvg Made
10, 15-30 Shel-elil) /- 8218 p/Ca o/2.25H: 13,3 LARTT Lire-L| N

FCCIS CE Class B 158kHz-36MHz Stepping.TST 383915 24 Feb 2816 Rev 9.5 26 Hoy 2815

Worst Emission

Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading Cl&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuVv) dBuv Class B QP Class B Avg (dB)
1 .15225 25.85 Qp 1 0 10.1 36.05 65.88 -29.83 - -
2 15225 12.1 Ca 1 0 10.1 223 - - 55.88 -33.58
3 465 24 Qp 0 0 10.1 34.1 56.6 -22.5 - -
4 46275 21.84 Ca 0 0 10.1 31.94 - - 46.64 -14.7
5 2.3865 14.46 Qp 0 1 10.1 24.66 56 -31.34 - -
6 2.364 9.34 Ca 0 1 10.1 19.54 - - 46 -26.46
7 4.5555 15.47 Qp 0 1 10.1 25.67 56 -30.33 - -
8 4.50375 10.73 Ca 0 1 10.1 20.93 - - 46 -25.07
9 9.44025 33.34 Qp 0 .2 10.2 43.74 60 -16.26 - -
10 9.38513 26.78 Ca 0 .2 10.2 37.18 - - 50 -12.82
11 13.56 45.49 Qp 1 .2 10.2 55.99 60 -4.01 - -
12 13.56 43.32 Ca 1 .2 10.2 53.82 - - 50 3.82
13 27.12075 19.62 Qp 1 A4 10.5 30.62 60 -29.38 - -
14 27.12075 11.69 Ca 1 A4 10.5 22.69 - - 50 -27.31

Qp - Quasi-Peak detector
Ca - CISPR average detection
Note: Markers 11 and 12 are the 13.56MHz NFC Fundamental
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LINE 2 RESULTS

UL Fremont, CA CE Room

Conducted RFI Uoltoge

Project No: 12726998

Client Name:Semsung

EUT Config:EUT + Suppart Esuipment
Test Uolt/Freq: 128U/68Hz

Test By:43575 03

Line-L2

dBul

Frequency (MHz)

Fange Oz REL/URD Faf/fttn  Dat/fvg Mook ap 15 F5upaifode  Lokbal Ronge (Hz) Fef/Attn  Det/fvg Muds

FCCIS CE Class B 158kHz-36MHz Stepping.TST 383915 24 Feb 2816 Rev 9.5 26 Hoy 2815

Worst Emission

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
15 .15225 26.4 Qp 1 0 10.1 36.6 65.88 -29.28 - -
16 15225 10.95 Ca 1 0 10.1 21.15 - - 55.88 -34.73
17 465 23.18 Qp 0 0 10.1 33.28 56.6 -23.32 - -
18 46275 17.12 Ca 0 0 10.1 27.22 - - 46.64 -19.42
19 1.94325 13.04 Qp 0 1 10.1 23.24 56 -32.76 - -
20 1.92525 6.82 Ca 0 1 10.1 17.02 - - 46 -28.98
21 4.52625 16.65 Qp 0 1 10.1 26.85 56 -29.15 - -
22 4.50375 10.39 Ca 0 1 10.1 20.59 - - 46 -25.41
23 9.27375 39.09 Qp 0 2 10.2 49.49 60 -10.51 - -
24 9.38625 30.65 Ca 0 2 10.2 41.05 - - 50 -8.95
25 13.56 49.67 Qp 1 2 10.2 60.17 60 .17 - -
26 13.56 45.76 Ca 1 .2 10.2 56.26 - - 50 6.26
27 27.12075 20.45 Qp 1 4 10.5 31.45 60 -28.55 - -
28 27.12075 12.26 Ca 1 4 10.5 23.26 - - 50 -26.74

Qp - Quasi-Peak detector
Ca - CISPR average detection
Note: Markers 25 and 26 are the 13.56MHz NFC Fundamental
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REPORT NO: 12726900-E7V2 DATE: 3/25/2019
FCC ID: ASBLSMA705FN

10.1.2. NORMAL OPERATION with ANTENNA TERMINATED

LINE 1 RESULTS

LUl Fremaont,

Conducted RFI Uoltage

Project No:l2726980
Client Name ung

EUT Config:EUT + Support Equipment
Test Uslt7Freg: |28U/58Hz

Test By:43575 05

Frequency (MHz)

Range

qe (Hz) RELLAED Fef/fttn  Dat/Avg Hods Saop Fis  Fopsifode Lobel Rangs (Hiiz) FERAUR Ref/fittn  Det/fivg Made
1:.15-38 Gle (681 I~ 8218 p/Ca 1 1AURIT -

&/2.25Hz 13,3

FCC15S CE Closs B 158kHz-3BMHz Stepping.TST 3E915 24 Feb 2016 v 9.5 26 Moy 2015

Worst Emission

Range 1: Line-L1.15 - 30MHz
Marker Frequency Meter Det LISN L1 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)

1 .15225 27.12 Qp 1 0 10.1 37.32 65.88 -28.56
2 .15225 14.5 Ca 1 0 10.1 24.7 - - 55.88 -31.18
3 4155 30.27 Qp 0 0 10.1 40.37 57.54 -17.17
4 41325 27.45 Ca 0 0 10.1 37.55 - - 47.58 -10.03
5 1.5135 20.79 Qp 0 1 10.1 30.99 56 -25.01
6 1.5135 15.64 Ca 0 1 10.1 25.84 - - 46 -20.16
7 4.7715 26.45 Qp 0 1 10.1 36.65 56 -19.35
8 4.7715 18.12 Ca 0 1 10.1 28.32 - - 46 -17.68
9 9.15 41.45 Qp 0 .2 10.2 51.85 60 -8.15
10 9.15113 33.94 Ca 0 .2 10.2 44.34 - - 50 -5.66
11 13.56 29.69 Qp 1 .2 10.2 40.19 60 -19.81
12 13.56 27.86 Ca 1 .2 10.2 38.36 - - 50 -11.64

Qp - Quasi-Peak detector
Ca - CISPR average detection
Note: Markers 11 and 12 are the 13.56MHz NFC Fundamental
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LINE 2 RESULTS

UL Fremont, CA CE Room

Conducted RFI Uoltoge

Project No: 12726998

Client Name:Semsung

EUT Config:EUT + Suppart Esuipment
Test Uolt/Freq: 128U/68Hz

Test By:43575 03

Line-L2

dBul

Frequency (MHz)

Fange Oz REL/URD Faf/fttn  Dat/fvg Mook ap 15 F5upaifode  Lokbal Ronge (Hz) FBL/UR Fef/Attn  Det/fvg Muds T s dGupa/tocs  Lobal

FCCIS CE Class B 158kHz-36MHz Stepping.TST 383915 24 Feb 2816 Rev 9.5 26 Hoy 2815

Worst Emission

Range 2: Line-L2 .15 - 30MHz
Marker Frequency Meter Det LISN L2 LC Cables Limiter Corrected CFR 47 QP Margin CFR 47 Av(CISPR)
(MHz) Reading C2&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuVv Class B QP Class B Avg (dB)
13 .1815 26.6 Qp 0 0 10.1 36.7 64.42 -27.72 - -
14 .186 12.18 Ca 0 0 10.1 22.28 - - 54.21 -31.93
15 41325 29.76 Qp 0 0 10.1 39.86 57.58 -17.72 - -
16 41325 24.5 Ca 0 0 10.1 34.6 - - 47.58 -12.98
17 1.185 20.76 Qp 0 1 10.1 30.96 56 -25.04 - -
18 1.18725 13.18 Ca 0 1 10.1 23.38 - - 46 -22.62
19 4.75575 29.03 Qp 0 1 10.1 39.23 56 -16.77 - -
20 4.76925 18.5 Ca 0 1 10.1 28.7 - - 46 -17.3
21 9.15 49.02 Qp 0 2 10.2 59.42 60 -.58 - -
22 9.15225 38.08 Ca 0 2 10.2 48.48 - - 50 -1.52
23 13.56 33.9 Qp 1 2 10.2 44.4 60 -15.6 - -
24 13.56 29.73 Ca 1 .2 10.2 40.23 - - 50 -9.77

Qp - Quasi-Peak detector
Ca - CISPR average detection
Note: Markers 23 and 24 are the 13.56MHz NFC Fundamental
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