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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-A705MN/DS and SM-A705MN

SERIAL NUMBER: Radiated: R38M10NPL4X and R38M1ONPSMK

DATE TESTED: March 13 — April 4, 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:
Ty
AT - -

ﬂfh&f‘ﬂwu__,/ ‘j@‘
Dan Coronia Kiya Kedida
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)
X 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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FCC ID: ASLSMA705MN

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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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

5.2. MAXIMUM FIELD STRENGTH
The testing was performed at 3 meters. The transmitter maximum E-field at 30 meter distance
was 12.98 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 A705MN.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: CCSUP4701lI
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: 12726919-E7V1 DATE: 4/5/2019
FCC ID: ASLSMA705MN

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Samsung EP-TAS0EWE 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 USB Un-shielded 1 EUT to AC Mains

I/0O 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

i [>——

I

|

|

I

|

|
EUT : Spectrum
| Analyzer

T 2, :

1 . ;

:

I

AC Mains '

TEST SETUP

For radiated tests: EUT has support equipment. The test software exercises the radio.
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DATE: 4/5/2019

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-oo" 9KHz- ETS-Lindgren 6502 T757 09/25/2019 | 09/25/2018
Antenna, Passive Loop 30Hz - Electro-Metrics EM-6871 | PRE0179465 | 05/22/2019 | 05/22/2018
Antenna, Pfsgc')ﬁk'[;"p 100kHz Electro_Metrics EM-6872 | PRE0179467 | 05/23/2019 | 05/23/2018
EMI TEST RECEIVER Rohde & Schwarz ESW44 PRE0179375 | 05/08/2019 | 05/08/2018
Temp Chamber Thermotron Industries SE-600-10-10 T80 05/01/2019 | 11/01/2018
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9030A To08 01/23/2020 | 01/23/2019
44GHz Technologies
Spectrum Analyzer, PXA, 3Hz to Agilent (Keysight)
44GHy Technologies N9030A T1450 01/24/2020 | 01/24/2019
Spectrum Analyzer, PXA, 3Hz to Agilent (Keys_lght) N9030A T1454 01/25/2020 | 01/25/2019
44GHz Technologies
Amplifier, 9kHz to 1GHz, 32 dB Sonoma Instrument 310 175953 12/13/2019 | 12/13/2018
Hybrid A“tggﬁ‘z' 30MHz to SUNAR rf motion JB3 PRE0184052 | 10/24/2019 | 10/24/2018
AC Line Conducted
EMI Receiver Rohde & Schwarz ESR T1436 02/14/2020 | 02/14/2019
LISN for Conducted Emissions FCC LISN
CISPR-16 FCC INC. 50/250 T1310 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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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 21.623 24.91
212 13.56 22.374 24.93
106 13.56 24.700 24.80
TYPEB
Mode Frequency 99% Bandwidth 20dB Bandwidth
Kbps (MH2z) (KHz) (KHz2)
424 13.56 21.588 24.87
212 13.56 22.284 24.97
106 13.56 25.030 25.22
TYPEF
Mode Frequency 99% Bandwidth 20dB Bandwidth
Kbps (MHz) (KHz) (KHz2)
424 13.56 21.149 24.94
212 13.56 21.220 24.94
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7.1. Type A

424Kbps

o & =S

E Keysight Spectrum Analyzer - APVO.5(032710),10497 AF, Temp A
L

[ RF [50Q DC [

SENSE:INT] [

[10:48:17 AM Apr05, 2019

NFE

#FGain:Low

‘ Center Freq: 13.560000 MHz
T3 Trig: FreeRun
#Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 37 dB

Bidiv Ref -30.00 dBm

Frequency

CenterFreq|
13560000 MHz]

-100
-110

-120

Center 13.56 MHz
#Res BW 10 kHz

#VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

21.623 kHz

-62 Hz

24.91 kHz

Total Power

% of OBW Power
xdB

-52.6 dBm

99.00 %
-20.00 dB

CF Step
10.000 kHz|

JAuto Man

Freq Offset|
0 Hz|

212Kbps

=

E Keysight Spectrum Analyzer - APv3.5(032710),10407 AF, Temp A
L

| RF [s0a bc |

| SENSE:INT] |

[10:47:30 AM Apr 05, 2019

‘ NFE

O
#FGain:Low

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

Radio Std: None

AvglHold:>10/10

Radio Device: BTS

Ref Offset 37 dB

Bidiv Ref -30.00 dBm

Frequency

CenterFreq|
13560000 MHz

-100

-110
120

Center 13.56 MHz
#Res BW 10 kHz

#VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms

Occupied Bandwidth
22.374 kHz

-189 Hz
24.93 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

-52.4 dBm

99.00 %
-20.00 dB

CF Step
10.000 kHz|

JAuto Man

Freq Offset
0 Hz|
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106Kbps

[E=RE=E

[ Keysight Spectrum Analyzer - APv8.5(032719) 1947 AF, Temp A
L | RF [soe bc | | |

NFE .o Trig: FreeRun
‘ #FGain:Low #Atten: 10 dB

SENSE:INT] |
Center Freq: 13.560000 MHz

[10:47:09 AM Apr 05, 2019
Radio Std: None

AvgHold:>10/10
Radio Device: BTS

Ref Offset 37 dB

10 dBidiv Ref -30.00 dBm

Log
400

Frequency

-60.0

£0.0

13.560000 MHz|

CenterFreq

-70.0

-80.0

-90.0

-100

110

-120

Center 13.56 MHz

#Res BW 10 kHz #VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms

Occupied Bandwidth
24.700 kHz
215 Hz
24.80 kHz

Transmit Freq Error
x dB Bandwidth

x dB

Total Power

% of OBW Power

Auto
-51.1 dBm

CF Step
10.000 kHz|
Man

99.00 %

Freq Offset]
0 Hz|

-20.00 dB
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7.2. Type B

424Kbps

[E=RE=E

E Keysight Specirum Analyzer - AP9.5(032719) 19497 AF, Temp A
L

| RF [s0e bc |

[ SENSE:INT| |

NFE o
‘ #FGain:Low

[10:48:30 AM Apr 05, 2019

‘ Center Freq: 13.560000 MHz
.o Trig: FreeRun
#Atten: 10 dB

Radio Std: None

AvglHold:>10/10

Radio Device: BTS

Ref Offset 37 dB
Ref -30.00 dBm

10 dBidiv
Log

-40.0

-60.0

£0.0

Frequency

CenterFreq
13560000 MHz

-70.0

-80.0

-90.0

-100

110

-120

Center 13.56 MHz
#Res BW 10 kHz

#VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

21.588 kHz

-83 Hz
24.87 kHz

Total Power

% of OBW Power
x dB

-51.1 dBm

99.00 %
-20.00 dB

CF Step
10.000 kHz|

JAuto Man

Freq Offset]
0 Hz|

212Kbps

=g =

E Keysight Spectrum Analyzer - APv0.5(032719) 19497 AF, Temp A
L [ ®re

[50@ DC |

| SENSE:INT]| [

[10:48:42 AM Apr 05, 2019

Center Freq: 13.560000 MHz

NFE -
‘ #FGain:Low

T Tri

ig: Free Run

#Atten: 10 dB

Radio Std: None

Avg[Hold:>10/10

Radio Device: BTS

Ref Offset -37 dB

10 dBidiv Ref -30.00 dBm

Log
-400

-50.0

-60.0

Frequency

Center Freq
13560000 MHz

-70.0

-80.0

-90.0

-100

-110

-120

Center 13.56 MHz
#Res BW 10 kHz

#VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

22.284 kHz

2Hz

24.97 kHz

Total Power

% of OBW Power
xdB

-51.1 dBm

99.00 %
-20.00 dB

CF Step
10.000 kHz|

JAuto Man

Freq Offset|
0 Hz|
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106Kbps

[E=RE=E

[ Keysight Spectrum Analyzer - APv8.5(032719) 1947 AF, Temp A
L | RF [soe bc | | |

NFE .o Trig: FreeRun
‘ #FGain:Low #Atten: 10 dB

SENSE:INT] |
Center Freq: 13.560000 MHz

[10:47:21 AM Apr 05, 2018
Radio Std: None

AvgHold:>10/10
Radio Device: BTS

Ref Offset 37 dB

10 dBidiv Ref -30.00 dBm

Log
400

Frequency

-60.0

£0.0

13.560000 MHz|

CenterFreq

-70.0

-80.0

-90.0

-100

110

-120

Center 13.56 MHz

#Res BW 10 kHz #VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms

Occupied Bandwidth
25.030 kHz
-141 Hz
25.22 kHz

Transmit Freq Error
x dB Bandwidth

x dB

Total Power

% of OBW Power

Auto
-51.2 dBm

CF Step
10.000 kHz|
Man

99.00 %

Freq Offset]
0 Hz|

-20.00 dB
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7.3. Type F

424Kbps

o & =S

E Keysight Spectrum Analyzer - APVO.5(032710),10497 AF, Temp A
L

[ RF [50Q DC [

SENSE:INT] [

[10:49:04 AM Apr 05, 2019

NFE

#FGain:Low

‘ Center Freq: 13.560000 MHz
T3 Trig: FreeRun
#Atten: 10 dB

Radio Std: None

Avg|Hold:>10/10

Radio Device: BTS

Ref Offset 37 dB

Bidiv Ref -30.00 dBm

Frequency

CenterFreq|
13560000 MHz]

-100
-110

-120

Center 13.56 MHz
#Res BW 10 kHz

#VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

21.149 kHz

-99 Hz

24.94 kHz

Total Power

% of OBW Power
xdB

-51.2 dBm

99.00 %
-20.00 dB

CF Step
10.000 kHz|

JAuto Man

Freq Offset|
0 Hz|

212Kbps

=

E Keysight Spectrum Analyzer - APv3.5(032710),10407 AF, Temp A
L

| RF [s0a bc |

| SENSE:INT] |

[10:48:53 AM Apr 05, 2019

‘ NFE

O
#FGain:Low

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

Radio Std: None

AvglHold:>10/10

Radio Device: BTS

Ref Offset 37 dB

Bidiv Ref -30.00 dBm

Frequency

CenterFreq|
13560000 MHz

-100

-110
120

Center 13.56 MHz
#Res BW 10 kHz

#VBW 30 kHz

Span 100 kHz
Sweep 1.267 ms

Occupied Bandwidth
21.220 kHz

-97 Hz
24.94 kHz

Transmit Freq Error
x dB Bandwidth

Total Power

% of OBW Power
x dB

-51.1 dBm

99.00 %
-20.00 dB

CF Step
10.000 kHz|

JAuto Man

Freq Offset
0 Hz|
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REPORT NO: 12726919-E7V1 DATE: 4/5/2019
FCC ID: ASLSMA705MN

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 uvV/m to dBuV/m is:
Limit (dBuV/m) = 20 log limit (uv/m)
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REPORT NO: 12726919-E7V1 DATE: 4/5/2019
FCC ID: ASLSMA705MN

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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DATE: 4/5/2019

8.2.

TYPE A - 106Kbps (CE Mode)

FUNDAMENTAL AND SPURIOUS EMISSIONS (0.15 - 30 MHz)

FUNDAMENTAL EMISSION MASK - (11.56 — 15.56 MHz)

13 Mor 2819 B3:36: 41

128 UL Fremont,5m Chomber A

25
RF Emissions

- Project Numbker: 12726919

118 Client:Somsun
Canfig:EUT + Support Equipment
Made :NFC_Fundamenta| Mosk

95| Tested by: 19488 BS

dBlulolta/meterd
n
<
3

MFC_Fundomental Mosk DRT 38915 15 Moy 2@15

%
P it
Z ¥
k‘\ffﬁ1g
£ ] .
o YNk
\ T U P \ Wy Vi, 18, )

b Al AN s pringvrtdeda] o N Woagn e o L AR W g e d '\‘..j\p.,,h,(!‘, o ‘..-""’\\n.-,.-mh-‘}““m’\w-vm ol ot P e
11.56 15.56
Freguency (MHz)

Ronge (HHz) FEW/ B Ref/httn  Det/Rvg Typs Sweap Ptz #Supe/Mode  Fosition Fonge (MHz) RBU/UBY Ref/fttn  Det/fvg Type Susep Ptz $5ups/Mooes  Position
VILBE-I556  1BkC-3E)A1@k  B1/B PEAK/LogPwrlideo BBimsactfito) 18k AU B-38egs
R 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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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)
8 13.02705 17.83 Pk 10.7 .5 -40 -10.97 29.54 -40.51 0-360 Face-Off
1 13.0275 18.67 Pk 10.7 .5 -40 -10.13 29.54 -39.67 0-360 Face-On
9 13.34658 24 Pk 10.7 .5 -40 -4.8 40.51 -45.31 0-360 Face-Off
2 13.34725 26.93 Pk 10.7 .5 -40 -1.87 40.51 -42.38 0-360 Face-On
10 13.45211 29.54 Pk 10.7 .5 -40 74 50.5 -49.76 0-360 Face-Off
3 13.45388 31.45 Pk 10.7 .5 -40 2.65 50.5 -47.85 0-360 Face-On
11 *13.55778 39.76 Pk 10.6 .5 -40 10.86 84 -73.14 0-360 Face-Off
4 *13.55963 41.88 Pk 10.6 .5 -40 12.98 84 -71.02 0-360 Face-On
12 13.6633 28.2 Pk 10.6 .5 -40 -7 50.5 -51.2 0-360 Face-Off
5 13.6655 31.41 Pk 10.6 .5 -40 2.51 50.5 -47.99 0-360 Face-On
13 13.76912 24.39 Pk 10.6 .5 -40 -4.51 40.51 -45.02 0-360 Face-Off
6 13.77175 25.9 Pk 10.6 .5 -40 -3 40.51 -43.51 0-360 Face-On
14 14.08806 15.4 Pk 10.6 .5 -40 -13.5 29.54 -43.04 0-360 Face-Off
7 14.08963 17.51 Pk 10.6 .5 -40 -11.39 29.54 -40.93 0-360 Face-On

* - Indicates fundamental frequency
Pk - Peak detector
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SPURIOUS EMISSIONS (0.09 — 30MHz)

| DlaLJL Fremont — Chamber K 2819 Apr 4 22:57: 11
1
RF Emissians
Project Number: 12726919
118 C 2 Samaun
ConfigiEUT + Support Equipment
Mode :fIFC Below 3B MHz
Y| S SO SRR HUUUE SO U SO O S U OUUURY SR S Tested by 45256 JB
78l Peatk it CdBulim?
N T - - i A . -
3 —_— i S
> - — i .
2 30} Led aBullima b
E —
B —
L R é
AR i,
- I B ,,,,,
. ATV TR N TN T R LR T MO Moo e
i’ f ﬂ A ”"\’\-w‘%ﬂzwg.
5@ ol L"mf'\-\h—— ,,,,,, W, o N o o VTTOYEEE o Mot SN N TN N0 O SRRSO AONUUUS SO SN S SO T A N8 N
([T A [ 1a 34
Frequency (MHz2
e (MHz) Ref/fittn  Det/fvg Mode Suzep Ptz #3epz/Hode  Fosition Rarge (Hz) REW/VEU Ref/fttn  Det/fvg Hode Susep Ptz #SuaMode  FPasition
1560915 3174 PERK/Pur g(RIS)  Bdnsectiuto) 16k HAH B-dldegs
2:.15- 4 G178 PERK/P) 15 it 2Tk HaxH B- 9e T-1.N 18k(-38) /38 6778 PEAK/Fur Avg(RMS) Auto 16k HEXH B-FoBdegs
3_: 43-1 k318 PEFK/Pur ivg(RMS) Ra_r..u ik HaH B-3ddege 8:1.785-38 lek(-38)/38 8778 FERK/Fur Avg(RMS)  Auta 27k HiH 8-358degs
FCC 15.2689 Below 3BMHz . TST Rev 9.5 11 Jon 26819
Trace Markers
Marker Frequency Meter Det Loop Cables w/ Dist Corr Corrected Peak Limit Margin Avg Limit Margin Peak Limit Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna PRE0186650 300m Reading (dBuvim) (dB) (dBuVv/im) (dB) (dBuVv/m) (dB) (dBuVv/m) (dB) (Degs)
(dBuv) (ACF) (dBuVolts)
1 0277 25.64 Pk 58. -28. 58.73 -87.09 38.73 -67.09 - - - - 0-360
2 .25399 9.89 Pk 56. -45. - - - - 39.52 -85.43 19.52 -65.43 0-360
4 02735 24.14 Pk 58. -29. 58.85 -88.71 38.85 -68.71 - - - - 0-360
5 .3662 11.89 Pk 56. -44. - - - - 36.33 -80.34 16.33 -60.34 0-360
Pk - Peak detector
Marker Frequency Meter Det Loop Antenna Cables w/ Dist Corr 30m (dB) Corrected QP Limit Margin Azimuth
(MHz) Reading (ACF) PRE0186650 40Log Reading (dBuV/m) (dB) (Degs)
(dBuV) (dBuVolts)
3 .81902 14.59 Pk 56.3 -32.1 -40 -1.21 29.35 -30.56 0-360
6 .81146 17.22 Pk 56.3 -32.1 -40 1.42 29.43 -28.01 0-360
7 13.55998 47.73 Pk 34.3 -31.8 -40 10.23 29.5 -19.27 0-360
8 13.55998 45.44 Pk 34.3 -31.8 -40 7.94 29.5 -21.56 0-360

Pk - Peak detector

Note: Markers 7 and 8 are the 13.56MHz NFC Fundamental

Page 21 of 33

UL VERIFICATION SERVICES INC.

47173 Benicia Street, Fremont, CA 94538; USA
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.

TEL:(510) 771-1000

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



REPORT NO: 12726919-E7V1
FCC ID: ASLSMA705MN

DATE: 4/5/2019

8.3.

TYPE A - 106Kbps (CE Mode)

TX SPURIOUS EMISSION 30 TO 1000 MHz

QEJL Fremont - Chamber J 2819 Mar 25 B9:32:24
H H Radicted Emizsionz - 3 Meters
Praject Number: 12726919
85 €| imnt: Somsung
Config:EUT + Support Equipment
Mode :NFC_Below 1GHz
75 Tested by: 19498 ER
65
55 ;
’E ’_
N
:; 45| L o L= &) M) -
@
=
35
ey \ 5 :
) ‘ f‘v./i\ ? ‘
5 i
3d T 1ed 18498
Frequency (MHz)
Forae (TP R Fef/tin  Uet/Avm fods EZ) Fis FaupsMa  Fasltion Fange (o) FENE Fef/itin Det/fvg Pode Sucer Fiz  Topaliods  Pazltion
13208 12C-EE/IN ST/B PEAAogPurVides  Auto 60 B-36Bdego H | 3:200-1950 12BK(-EB)/IH G/ PEAKAogfurVides  Auto 800 MR e H
NFC_B=low_1GHz. DAT

Rev 9.5 11 Jon 26819

HORIZONTAL

q%JL Fremont — Chamber J 2819 Mar 25 B9:32:24
Radiated Emissions — 3 Meters
Praject Number:12726919
B85 Client:Samsun
Config:ELT + Support Equipment
Mode :NFC_Below 1GHz
75 Tested by:19498 ER
65
55 ;
’; ’_
<
):1 45 L TEs B
2 4
° : P
35 ) +
(W
25 i IJ"M ot A
ol r"v" A ’
i I "
S NI W ;
15 " - \J‘*W*“M ....... :
- i i
38 1ed 1860
Frequency (MHz2
Fanga (1) VB Ref/Atin  Deiifvg Hodo Senop Fia Foups/Thie  Fosition fange (1#z) RV Rel/Akn Detifug fode Sancp Pty ¥owalliods Fosition
NFC_Below_1GHz.DAT Rev

9.5 11 Jon 2819

VERTICAL
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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)
(dBuv) (dB/m) (dBuV/m)
1 30.17 34.11 Pk 26.3 -31.6 28.81 40 -11.19 0-360 399 H
2 40.9873 40.98 Pk 18.9 -315 28.38 40 -11.62 169 341 H
41.0554 37.54 Qp 18.9 -315 24.94 40 -15.06 169 341 H
5 66.2619 41.89 Pk 13.8 -31.2 24.49 40 -15.51 0-360 299 H
6 196.6856 42.07 Pk 17.9 -30.2 29.77 43.52 -13.75 0-360 98 H
3 30.0564 46.69 Pk 26.4 -31.6 41.49 40 1.49 39 101 \%
30.0442 42.85 Qp 26.4 -31.6 37.65 40 -2.35 39 101 \%
4 41.687 45.47 Pk 18.4 -31.4 32.47 40 -7.53 61 105 \%
41.7441 42.12 Qp 18.3 -31.4 29.02 40 -10.98 61 105 \%

* - indicates frequency in CFR47 Pt 15 Restricted Band
Pk - Peak detector
Qp - Quasi-Peak detector
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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: [4/4/2019

No non-compliance noted.
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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
(vdc) (°C) (MHz) | (ppm) |  (MHz) (ppm) (MHz) (ppm) | (MHz) | (ppm) [ (ppm)

3.80 50 13.5597026 | 4.084 | 13.5597061 3.819 13.5597320 | 1.912 | 13.5597414| 1.216 | +100
3.80 40 13.5596992 | 4.330 | 13.5596995 4311 13.5597009 | 4.208 | 13.5597025| 4.088 | +100
3.80 30 13.5597558 | 0.161 | 13.5597582 -0.019 13.5597145 | 3.200 | 13.5597004 | 4.240 | +100
3.80 20 13.5597579 | 0.000 | 13.5597578 0.010 13.5597575 | 0.029 [13.5597566 | 0.095 | +100

3.80 10 13.5597418 | 1.193 | 13.5597636 -0.416 13.5597876 | -2.192 | 13.5598056 | -3.519 | +100
3.80 0 13.5598064 | -3.575 | 13.5598163 -4.302 13.5598230 | -4.798 | 13.5598239 | -4.863 | +100
3.80 -10 13.5598239 | -4.862 | 13.5598222 -4.737 13.5598205 | -4.612 | 13.5598168 | -4.341 | +100

3.23 20 13.5597567 | 0.089 | 13.5597567 0.092 13.5597565 | 0.103 | 13.5597562| 0.126 | +100
4.37 20 13.5597563 | 0.122 | 13.5597562 0.126 13.5597562 | 0.131 | 13.5597558| 0.155 | +100

Page 25 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: 12726919-E7V1 DATE: 4/5/2019
FCC ID: ASLSMA705MN

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 50puH/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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TYPE A - 106Kbps (CE Mode)

10.1.1. NORMAL OPERATION with ANTENNA

LINE 1 RESULTS

UL Fremont, CA CE Room
o ‘ i Conducted RFI Uoltoge

Praject Ne:12726919

Client Nome Somsung

EUT Config:EUT + Suppart Equipment
Test Uslt/Freq: 128U / GBH=z

Test By: 16869 06

e Gprseiph ot

T
gL T

| i ,..-rlh'wﬂl““' 'lw"q\‘“q.q-%‘ i

Frequency (MHzJ

Farge 021 REU/UBH  Fef/Attn  Dst/ivg Mods Gaatp Fis_ $opa/fode  Lbel Ronge Nz FEWABA  Ref/fttn  Dat/fivg Mode
1:.15-38 Ghei-E8) /- 8218 OpdCa w/2.25He 133 LAURIT LineLl N

. TST 36315 24 Feb 2816 Rev 9.5 26 Moy 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 .15675 32.53 Qp 1 0 10.1 42.73 65.63 -22.9
2 .159 18.33 Ca 1 0 10.1 28.53 - - 55.52 -26.99
3 4515 27.87 Qp 0 0 10.1 37.97 56.85 -18.88
4 456 25.15 Ca 0 0 10.1 35.25 - - 46.77 -11.52
5 1.78125 19.98 Qp 0 1 10.1 30.18 56 -25.82
6 1.78125 15.56 Ca 0 1 10.1 25.76 - - 46 -20.24
7 4.5375 24.69 Qp 0 1 10.1 34.89 56 -21.11
8 4.5375 15.95 Ca 0 1 10.1 26.15 - - 46 -19.85
9 9.05775 35.36 Qp 0 .2 10.2 45.76 60 -14.24
10 9.0465 27.8 Ca 0 .2 10.2 38.2 - - 50 -11.8
11 13.56 44.15 Qp 1 .2 10.2 54.65 60 -5.35
12 13.56 40.37 Ca 1 .2 10.2 50.87 - - 50 .87
13 18.40875 16.37 Qp 1 3 10.3 27.07 60 -32.93
14 18.40875 4.72 Ca 1 3 10.3 15.42 - - 50 -34.58

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 Frement, CA CE Reom
: : Conducted RFI Uoltoge

Praject No:12726°
maun
EUT + Suppart Equipment
(1280 7 BAH=

-
>

)
@
o

Frequency (MHz2

Fange (MFz) FBU/VBU Fef/Attn  Det/vg Hode Sween Ftz  #5ups/Mode  Label fange (MHz) FEU/UBH Ref/ftin  Det/Rug Mode S Ftz  #5upe/Mods  Lobel

NFC_ACL ine_Rodioted Foil .DAT 38915 24 Feb 2916 Rev 9.5 26 Moy 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 .15675 31.27 Qp 1 0 10.1 41.47 65.63 -24.16 - -
16 .15225 14.82 Ca 1 0 10.1 25.02 - - 55.88 -30.86
17 45375 25.11 Qp 0 0 10.1 35.21 56.81 -21.6 - -
18 456 18.63 Ca 0 0 10.1 28.73 - - 46.77 -18.04
19 1.81275 16.36 Qp 0 1 10.1 26.56 56 -29.44 - -
20 1.8105 10.26 Ca 0 1 10.1 20.46 - - 46 -25.54
21 4.5375 19.76 Qp 0 1 10.1 29.96 56 -26.04 - -
22 4.542 10.52 Ca 0 1 10.1 20.72 - - 46 -25.28
23 8.93288 35.47 Qp 0 2 10.2 45.87 60 -14.13 - -
24 8.934 27.6 Ca 0 2 10.2 38 - - 50 -12
25 13.56 41.28 Qp 1 2 10.2 51.78 60 -8.22 - -
26 13.56 37.21 Ca 1 .2 10.2 47.71 - - 50 -2.29
27 18.168 11.7 Qp 1 3 10.3 22.4 60 -37.6 - -
28 18.17025 3.65 Ca 1 3 10.3 14.35 - - 50 -35.65

Qp - Quasi-Peak detector
Ca - CISPR average detection
Note: Markers 25 and 26 are the 13.56MHz NFC Fundamental
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10.1.2. NORMAL OPERATION with ANTENNA TERMINATED

LINE 1 RESULTS

LUl Fremont,

Conducted RFI Uoltoge

Project No:12726919

Client Nome:Somsung

EUT Config:EUT + Support Equipment
Test Uslt7Freg: 128U / BEH=

Test By: 16869 06

Line-L1

dBull

B e it ,u.wwm«\‘rw'k"“ﬁ%’"w
o V-“?*nl“mmﬂp" B Sy,

Frequency (MHzJ

Range (2] Ref/fttn  Datfivg Hode Sunop Fla  Fopsifode Lol Range CHHz) RARURY Ref/fttn  Det/fivg Made
9% 82418 O/ o/2.25kHz 13,3 LARIT Line-LI b

b.TST 38915 24 Feb 20816 Rev 9.5 26 Moy 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 C1&C3 (dB) Reading Part 15 (dB) Part 15 Margin
(dBuv) dBuv Class B QP Class B Avg (dB)
1 .159 37.12 Qp 1 0 10.1 47.32 65.52 -18.2 - -
2 .159 21.08 Ca 1 0 10.1 31.28 - - 55.52 -24.24
3 43575 26.72 Qp 0 0 10.1 36.82 57.14 -20.32 - -
4 44025 23.82 Ca 0 0 10.1 33.92 - - 47.06 -13.14
5 96225 20.44 Qp 0 1 10.1 30.64 56 -25.36 - -
6 .9645 17.36 Ca 0 1 10.1 27.56 - - 46 -18.44
7 3.18975 24.64 Qp 0 1 10.1 34.84 56 -21.16 - -
8 3.18975 16.69 Ca 0 1 10.1 26.89 - - 46 -19.11
9 8.9205 41.45 Qp 0 .2 10.2 51.85 60 -8.15 - -
10 8.9205 31.01 Ca 0 .2 10.2 41.41 - - 50 -8.59
11 13.56 12.97 Qp 1 .2 10.2 23.47 60 -36.53 - -
12 13.56 7.5 Ca 1 2 10.2 18 - - 50 -32
13 18.21638 15.61 Qp 1 3 10.3 26.31 60 -33.69 - -
14 18.2175 5.16 Ca 1 3 10.3 15.86 - - 50 -34.14

Qp - Quasi-Peak detector
Ca - CISPR average detection
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LINE 2 RESULTS

UL Fremont, CA CE Room

Conducted RFI Uoltage

Froject No:12726919

Client Nome Sansung

EUT Config:EUT + Suppart Equipment
Test Uslt/Freq: 128U / GBH=z

Test By: 16869 06

Line-L2

dBul

Freguency (MHz2

Rarge (D) REU/UBU  Fef/fttn Det/dvg Mode Setep Fls  Fops/fods Lobel Ronge (HHz) FBWUR)  Ref/Attn  Det/fivg Mude e e upa/tods  Lobal

. TST 36315 24 Feb 2816 Rev 9.5 26 Moy 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 1725 35.94 Qp 0 0 10.1 46.04 64.84 -18.8 - -
16 .17025 18.45 Ca 0 0 10.1 28.55 - - 54.95 -26.4
17 44025 25.92 Qp 0 0 10.1 36.02 57.06 -21.04 - -
18 44025 17.97 Ca 0 0 10.1 28.07 - - 47.06 -18.99
19 96225 17.92 Qp 0 1 10.1 28.12 56 -27.88 - -
20 96225 12.03 Ca 0 1 10.1 22.23 - - 46 -23.77
21 3.192 19.98 Qp 0 1 10.1 30.18 56 -25.82 - -
22 3.1965 12.14 Ca 0 1 10.1 22.34 - - 46 -23.66
23 8.81025 34.97 Qp 0 2 10.2 45.37 60 -14.63 - -
24 8.81025 26.37 Ca 0 2 10.2 36.77 - - 50 -13.23
25 13.56 9.84 Qp 1 2 10.2 20.34 60 -39.66 - -
26 13.56 4.7 Ca 1 .2 10.2 15.2 - - 50 -34.8
27 18.1545 9.72 Qp 1 3 10.3 20.42 60 -39.58 - -
28 18.1545 2.97 Ca 1 3 10.3 13.67 - - 50 -36.33

Qp - Quasi-Peak detector
Ca - CISPR average detection
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