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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.
EUT DESCRIPTION: GSM/WCDMA/LTE PHONE + BLUETOOTH + DTS b/g/n + NFC
MODEL: SM-G531F and SM-G531F/DD
SERIAL NUMBER: R38G40TQMVX (Conducted), R38G40TQMIX (Radiated)
DATE TESTED: MAY 8 — 16, 2015
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Verification Services Inc. 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
Verification Services Inc. 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 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 any
government.

Approved & Released For

UL Verification Services Inc. By: Tested By:
PENG ZHANG CHARLES VERGONIO
PROJECT LEAD LAB ENGINEER
UL Verification Services Inc. UL Verification Services Inc.
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009, FCC CFR 47
Part 2, 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, 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
X] Chamber A(IC: 2324B-1) [ ] Chamber D(IC: 2324B-4)
[ ] Chamber B(IC: 2324B-2) [ ] Chamber E(IC: 2324B-5)
DX] Chamber C(IC: 2324B-3) [ ] Chamber F(IC: 2324B-6)

[ ] Chamber G(IC: 2324B-7)

[ ] Chamber H(IC: 2324B-8)

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0. The full scope of
accreditation can be viewed at http://ts.nist.gov/standards/scopes/2000650.htm.

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.
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

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

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 3.52dB
Radiated Disturbance, 30 to 18000 MHz 4,94 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 15120736-E2A

MODEL NUMBER: SM-G531F& SM-G531F/DD

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

The EUT is a GSM/WCDMA/LTE PHONE + BLUETOOTH + DTS b/g/n + NFC .

5.2. MAXIMUM OUTPUT POWER

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

Frequency Mode Output Power | Output Power
Range (dBm) (MW)
(MHz)

2402-2480 BLE 1.23 1.33

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an FPCB antenna, with a maximum gain of -2.68 dBi.
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

5.4. WORST-CASE CONFIGURATION AND MODE

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

The fundamental of the EUT was investigated in three orthogonal orientations X,Y,Z, it was determined
that X orientation was worst-case orientation; therefore, all final radiated testing was performed with
the EUT in X orientation.
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: A3LSMG531F

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

AC Adapter Samsung N/A N/A N/A
Earphone Samsung N/A N/A N/A
I/O CABLES

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

EUT was set in the Hidden menu mode to enable BLE communications.
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

SETUP DIAGRAM FOR TESTS

HEADSET

AC ADAPTER

MAIN POWER SOURCE
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REPORT NO: 15120736-E2A

MODEL NUMBER: SM-G531F& SM-G531F/DD

6. TEST AND MEASUREMENT EQUIPMENT

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

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

Test Equipment List
Description Manufacturer Model Asset Cal Due
Antenna, Biconolog, 30MHz-1 GHz Sunol Sciences |JB1 Cc01171 02/13/16
Antenna, Horn, 18GHz EMCO 3115 C00783 10/25/15
Antenna, Horn, 26.5 GHz ARA MWH-1826/B [C00980 11/14/15
RF Preamplifier, 100KHz -> 1300MHz |HP TBD C00825 06/01/15
RF Preamplifier, 1GHz - 18GHz Miteq NSP4000-SP2 924343 03/23/16
RF Preamplifier, 1GHz - 26.5GHz HP 8449B F00351 06/27/15
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 12/20/15
CBT Bluetooth Tester R&S CBT None 07/12/15
Peak Power Meter Agilent / HP E4416A C00963 12/13/15
Peak / Average Power Sensor Agilent / HP E9327A C00964 12/13/15
LISN, 30 MHz FCC 50/250-25-2 |C00626 01/14/16
Reject Filter, 2.4GHz Micro-Tronics BRM50702 N02684 CNR
Radiated Software UL UL EMC Ver 9.5, July 22, 2014
Conducted Software UL UL EMC Ver 9.5, May 17 2012
CLT Software UL UL RF Ver 1.0, Feb 2 2015
Antenna Port Software UL UL RF Ver 2.1.1.1, Jan 20 2015
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

7. SUMMARY
{ FCC Part Test Description Test Limit Test Test Worst Case
Section Condition Result
15.247 . )
@) Occupied Band width (6dB) >500KHz Pass 0.684MHz
2.1051, |Band Edge / Conducted
15.247 (d) |Spurious Emission -20dBc Conducted Pass -45.84dBm
15.247 | TX conducted output power <30dBm Pass 1.23dBm
15.247 |PSD <8dBm Pass -13.92dBm
15.207 (a) |C Power Line conducted Section 10 Pass 53.61dBuV
emissions .
15.205 Radiated
15' 209’ Radiated Spurious Emission < 54dBuvV/m Pass 53.58dBuV/m
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

ANTENNA PORT TEST RESULTS

8.1.

LIMITS

FCC §15.247 (a) (2)

6 dB BANDWIDTH

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

TEST PROCEDURE

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MH2z)
Low 2402 0.6980 0.5
Middle 2440 0.8000 0.5
High 2480 0.6840 0.5
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

6 dB BANDWIDTH PLOTS

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
RL RF S0 DC SEMSE:IMNT ALIGH AUTO 10:59:33 AMMay 08, 2015
#Avg Type: RMS TRACE 3456 Frequency
Wide - 1Hg: Free Run THPE| M Walfn'ihnd'ad
E?;gi::uﬂgi ™ Atten: 20 dB DET|P W T
Auto Tune
Ref Offset 10.8 dB AMkr2 698 kHz
10 gEiav__Ref 19.90 dBm -0.317 dB
CenterFreq
9.0 2.402000000 GHz
-0.10 4 2A1
MW%N -6.00 oy StartFreq
o - \ 2.401000000 GHz
. Stop Freq
2.403000000 GHz
301 —— SN
401 CF Step
200.000 kHz
Auto Man
E01
1 Freq Offset
0 Hz
-70
Center 2.402000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
MSG [%STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

MID CHANNEL
Agilent Spectrum Analyzer - Swept SA
ALIGH AUTO 10:41:11 AMMay 08, 2015
#Avg Type: RMS TRACE 3456 Frequency
“Wide (50 T1Hig:FreeR TYPE |1 bttt
PGt o Atton: 20 dB BET|P 1M
Auto Tune
Ref Offset 10.8 dB AMkr1 800.00 kHz
10 dBidiv ~ Ref 19.90 dBm -0.80 dB
Log
CenterFreq
540 2.440000000 GHz
-0.10
A
\V’/ \\‘1A2 -6.40 By Start Freq
A0 />*"\ 2 S~ 2.439000000 GHz
201 / \\
Stop Freq
2.441000000 GHz
401 CF Step
) 200.000 kHz
Auto Man
R
L Freq Offset
0OHz
701
Center 2.440000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.67 ms (40001 pts)
IMSG %STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

HIGH CHANNEL

Agilent Spectrum Analyzer - Swept SA
ALIGH AUTO 11:12:58 AM May 08, 2015
#Avg Type: RMS TRACE 3456 Frequency
—~Wide — Trig:FreeR TYPE 1] bbb
o 7 Bttom 20 dB | DET|P NI 1
Auto Tune
Ref Offset 10.8 dB AMkr1 684 kHz
0 geraly__Ref 19.90 dBm 0.45dB
CenterFreq
5.90 2.480000000 GHz
010 1A2
N i D G -5.20 ¢ StartFreq
N A2 ™~ \ 2.479000000 GHz
o Stop Freq
2.481000000 GHz
=301
I S
01 CF Step
200.000 kHz
Auto Man
501
1 Freq Offset
0 Hz
=701
Center 2.480000 GHz Span 2.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.00 ms (1001 pts)
IMSG [%STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

8.2.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

99% BANDWIDTH

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

Reference to KDB558074 D01 DTS Meas Guidance v03r02: 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 sweep time is coupled. The spectrum analyzer internal 99% bandwidth

function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MH2) (MH2)
Low 2402 1.0368
Middle 2440 1.0347
High 2480 1.0333
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

99% BANDWIDTH PLOTS

LOW CHANNEL
Agilent Spectrum Analyzer - Occupied BW
RL RF S0&  DC SEMSEIMT ALIGM AUTO 10:48:20 AM May 08, 2015
B Center Freq: 2.402000000 GHz Radio Std: None Frequency
[ Trig: Free Run Avg|Hold:>10/10
| #IFGain:Low #Atten: 20 dB Radio Device: BTS
Ref Offset 10.8 dB
10 dBidiv Ref 10.00 dBm
Log
0o CenterFreq
o 2.402000000 GHz
200
-30.0
-40.0
-E0.0 -
-E0.0
70.0 fi i
e CF Step
300.000 kHz
Center 2,402 GHz Span 3 MHz| [auto Man
Res BW 20 kHz #VBW 62 kHz #Sweep 22.73 ms
Occupied Bandwidth Total Power -1.48 dBm Freq Offset
OH
1.0368 MHz ‘
Transmit Freq Error 11.036 kHz OBW Power 99.00 %
x dB Bandwidth 1.256 MHz x dB -26.00 dB
MSG [%STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

MID CHANNEL

Agilent Spectrum Analyzer - Occupied BW

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

ALIGN AUTO 10:27:31 AMMay 03, 2015

— Trig:Free Run
[
| #IFGain:Low #Atten: 20 dB

|— Center Freq: 2.440000000 GHz
Avg|Hold:>10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 10.8 dB
Ref 10.00 dBm

CenterFreq
2.440000000 GHz

CF Step
300.000 kHz

#VBW 62 kHz

Span 3 MHz
#Sweep 22.73 ms

Total Power

Occupied Bandwidth

1.0347 MHz
Transmit Freq Error 10.877 kHz OBW Power
x dB Bandwidth 1.276 MHz x dB

IMSG

-0.96 dBm Freq Offset
0Hz
99.00 %
-26.00 dB
%STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

HIGH CHANNEL

Agilent Spectrum Analyzer - Occupied BW

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

ALIGN AUTO 11:18:23 AMMay 03, 2015

—»— Trig:Free Run
| #IFGain:Low #Atten: 20 dB

|— Center Freq: 2.480000000 GHz
Avg|Hold: 10/10

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 10.8 dB
Ref 10.00 dBm

CenterFreq
2.480000000 GHz

CF Step
300.000 kHz

#VBW 62 kHz

Span 3 MHz
#Sweep 22.73 ms

Occupied Bandwidth Total Power -1.93 dBm Freq Offset
OH
1.0333 MHz :
Transmit Freq Error 6.105 kHz OBW Power 99.00 %
x dB Bandwidth 1.234 MHz x dB -26.00 dB
IMSG %STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

8.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

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 v03r02 utilizing spectrum analyzer.

RESULTS
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 0.651 30 -29.349
Middle 2440 1.234 30 -28.766
High 2480 0.162 30 -29.838
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

OUTPUT POWER PLOTS

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
RL RF S0 DC SEMSE:IMNT ALIGH AUTO 10:51:58 AMMay 08, 2015
#Avg Type: RMS TRACE 3456 Frequency
n 7 Trig:Free Run Avg|Hold:>100/100 TVPE|M
|||:g;}1ff:\1~ ™ Atten: 20 dB DET|P 1T
Auto Tune
Ref Offset 10.8 dB Mkri 2.402 129 GHz
10 gEiav__Ref 19.90 dBm 0.651 dBm
CenterFreq
5.90 2.402000000 GHz
-0.10 '
StartFreq
EEr 2.400500000 GHz
. Stop Freq
2.403500000 GHz
-30.1
-40.1 CF Step
300.000 kHz
uto Man
-50.1
1 Freq Offset
0 Hz
-70
Center 2.402000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
MSG [%STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

MID CHANNEL
Agilent Spectrum Analyzer - Swept SA
ALIGM AUTO 10:42:40 AM May 08, 2015
#Avg Type: RMS TRACE 3456 Frequency
. 7 Trig:Free Run TYPE [ bohsbit
|Eggnff::,, 7 Atten: 20 dB DET|P MMM N
Auto Tune
Ref Offset 10.8 dB Mkr1 2.440 231 GHz
10 gBIdiv Ref 19.90 dBm 1.234 dBm
CenterFreq
e 1 2.440000000 GHz
-0.10 ’
StartFreq
-10.1 2.438500000 GHz
o Stop Freq
2.441500000 GHz
2301
-40.1 CF Step
300.000 kHz
Auto Man
R
L Freq Offset
0 Hz
701
Center 2.440000 GHz Span 3.000 MHz
#Res BW 3.0 MHz #VBW 3.0 MHz Sweep 1.00 ms (1001 pts)
IMSG %STATUS
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REPORT NO: 15120736-E2A

MODEL NUMBER: SM-G531F& SM-G531F/DD

Agilent Spectrum Analyzer - Swept SA

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

HIGH CHANNEL

ALIGN AUTO

11:15:43 AMMay 03, 2015

PNO: Fast (50 Trig: Free Run
IFGain:Low Atten: 20 dB

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

Mkr1 2.479 904 GHz

wace[l - 5458 Frequency

TYPE |l bohitohchind
DET|P MR T

Auto Tune

CenterFreq

Ref Offset 10.8 dB
10 gBIdiv Ref 19.90 dBm 0.162 dBm
500
-0.10 ’

2.480000000 GHz

StartFreq
2.478500000 GHz

201

Stop Freq
2.481500000 GHz

401

CF Step

300.000 kHz
Auto Man

0.1

Freq Offset

0 Hz

#Res BW 3.0 MHz

IMSG

Center 2.480000 GHz

#V/BW 3.0 MHz

Span 3.000 MHz
Sweep 1.00 ms (1001 pts)

% STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

8.4.

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

AVERAGE POWER

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

The cable assembly insertion loss of 0.8 dB (0.8 dB cable) was entered as an offset in the power meter to

allow for direct reading of power.

Channel Frequency AV power
(MH2z) (dBm)
Low 2402 0.3
Middle 2440 1.1
High 2480 0.1
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015

MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: A3LSMG531F
8.5. POWER SPECTRAL DENSITY
LIMITS

FCC §15.247 (e)

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 “Method PKPSD (Peak PSD)” under KDB558074 D01
DTS Meas Guidance v03r02.

RESULTS
Channel | Frequency PSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -14.18 8 -22.18
Middle 2440 -13.92 8 -21.92
High 2480 -14.96 8 -22.96
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

POWER SPECTRAL DENSITY PLOTS

LOW CHANNEL
Agilent Spectrum Analyzer - Swept SA
R L RF s0@  DC SEMSEINT ALIGM AUTOD 10:50:40 &AM May 08, 2015
#Avg Type: RMS TR&CE[1 - 3456 Frequency
wide 3 T1rig:Free Run Avg|Hold:>100/100 THPE | ottt
PHO: Wide
IFGain:Low © Atten: 20 dB pET|P ML 1
Mkr1 2.401 960 GHz Auto Tune
Ref Offset 10.8 dB
10ceidiv_ Ref 19.90 dBm -14.179 dBm
og
Center Freq
9.90
p— 2.402000000 GHz
-0.10

StartFreq
2.401000000 GHz

Stop Freq

2.403000000 GHz
301

CF Step
200.000 kHz
Auto Man

-40.1

A0

Freq Offset
0Hz

B0

Center 2.402000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 211 ms (1001 pts)
MEG %STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

MID CHANNEL
Agilent Spectrum Analyzer - Swept SA
ALIGH AUTO 10:358:18 AM May 08, 2015
| #Avg Type: RMS RaCE[L -5 958 Frequency
Wi Trig: Free Run TYPE |1 Wit
Eh(';girﬂ‘{'gi = Atten: 20 dB DET|& [ I F T
Ref Offset 106 dB Mkr1 2.439 960 45 GHz Auto Tune
E%gBIdiv Ref 19.90 dBm -13.915 dBm
CenterFreq
e sorvem| | 2.440000000 GHz
-0.10
StartFreq
1011 1 2.439000000 GHz
. 'l
o I Stop Freq
[ " | 2.441000000 GHz
2301 MM‘ .
401 I | CF Step
| 200.000 kHz
Auto Man
501 Wﬁwf‘w, W | ‘\
L Freq Offset
! 0 Hz
701
Center 2.440000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 275 ms (40001 pts)
IMSG %STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

HIGH CHANNEL

Agilent Spectrum Analyzer - Swept SA
ALIGM AUTO 11:17:.03 AMMay 08, 2015
#Avg Type: RMS TRACE 3456 Frequency
~Wide — Trig:FreeRi Avg|Hold:>100/100 TVPE [V ittt
PGt o Atton: 20 dB valFold> DET|P RN 1
Auto Tune
Ref Offset 10.8 dB Mkr1 2.479 960 GHz
10 gBIdiv Ref 19.90 dBm -14.962 dBm
CenterFreq
e sorvem| | 2.480000000 GHz
-0.10
StartFreq
10.1 ’ 2.479000000 GHz
o Stop Freq
2.481000000 GHz
2301
-40.1 CF Step
200.000 kHz
Auto Man
R !yl
L Freq Offset
0 Hz
701
Center 2430000 GHz Span 2.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 211 ms (1001 pts)
IMSG %STATUS
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

8.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

ALTGMN AUTO
#Avg Type: RMS
Avg|Hold:>100/100

10:56:28 AM May 08, 2015
TRACE 2456

TWPE | M ottt

pET|P [ BT

7 Trig: Free Run

PNO: Wide
™ Atten: 20 dB

IFGain:Low

Mkr2 2.399 888 GHz

Ref Offset 10.8 dB -45.841 dBm

Ref 19.90 dBm

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

Frequency

Auto Tune

CenterFreq
2.400000000 GHz

-20.37 clBm)

StartFreq
2.396500000 GHz

Stop Freq
2.403500000 GHz

Center 2.400000 GHz
Res BW 100 kHz #VBW 300 kHz

T T T T —
2.400 000 GHz -45.183 dBm
2.399 888 GHz -45.841 dBm

Span 7.000 MHz
Sweep 3.53 ms (1001 pts)

FUNCTION wIDTH

MEF FUNCTION WaLUE

N f
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

LOW CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

ALIGH AUTO 11:01:55 AM May 08, 2015
|— #Avg Type: RMS RaceE[l - 5456 Frequency
PNO: Fast .. Ttig:Free Run TYPE [ bohsbit
IFGain:Low — Atten: 20 dB DET|P RN 1
Ref Offset 10.8 dB Mkr2 12.008 7 GHz Auto Tune
10cBidiv__Ref 19.90 dBm -51.071 dBm
1 CenterFreq
13.015000000 GHz
-20.37 oiBim|
StartFreq
30.000000 MHz
'2
M Stop Freq
26.000000000 GHz
Start 30 MHz Stop 26.00 GHz CF Step
Res BW 100 kHz #VBW 300 kHz Sweep 2.48 s (40001 pts) | 5597000000 GHz
: SC RITENE FUMCTIOM YaALUE Auto Man
N 1 f 2.402 4 GHz 0.76 dBm
N 1 f 12.008 ¥ GHz 51.07 dBm
Freq Offset
0 Hz
MG %STATUS
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

SPURIOUS EMISSIONS, MID CHANNEL

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

MID CHANNEL REFERENCE

Agilent Spectrum Analyzer - Swept SA
ALIGMN AUTO 10:45:12 AM May 08, 2015
#Avg Type: RMS TR&CE[1 - 3456 Frequency
Wide o 1rig: Free Run TRE |1 Wohtottehted
it ow ™ Atten: 20 dB pET|P M ELN 11
Mkr1 2.440 260 GHz
Ref Offset 10.8 dB
10 gBIdiv Ref 19.90 dBm 0.372 dBm
CenterFreq
=40 2.440000000 GHz
’1
010 R
/ \ StartFreq
-10.1 2.437500000 GHz
o Stop Freq
2.442500000 GHz
-301 7 u"“\
401 MJ CF Step
— \, 500.000 kHz
. Iy ww Auto Man
EOA Freq Offset
0Hz
701
Center 2.440000 GHz Span 5.000 MIHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 ms (1001 pts)
IMSG [%STATUS
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

MID CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

ALIGH AUTO 11:05:42 &AM May 08, 2015
|— #Avg Type: RMS RaceE[l - 5456 Frequency
PNO: Fast .. Ttig:Free Run TYPE |1 Wik
IFGain:Low — Atten: 20 dB DET/P M FELT
Auto Tune
Ref Offset 10.8 dB Mkrz2 7.319 1 GHz
10 dBiiv__Ref 19.90 dBm -52.736 dBm
1 Center Freq
13.015000000 GHz
-20.37 oiBim|
StartFreq
30.000000 MHz
2
|
Stop Freq
26.000000000 GHz
Start 30 MHz Stop 26.00 GHz CF Ste
Res BW 100 kHz #VBW 300 kHz Sweep 2.48's (40001 pts)| 5 557000000 Grx
7 S0 CTION WiD FUNCTION WALUE Auto Man
N 1 f 2.4400 GHz 0.413 dBm
N 1 f 7.3191 GHz 52736 dBm
Freq Offset
0 Hz
MG %STATUS
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

Agilent Spectrum Analyzer - Swept SA

ALIGM AUTO 11:14:46 AM May 03, 2015
|— #Avg Type: RMS TRACE 3456
PNO: Wide o Trig:Free Run Avg|Hold:>100/100 TPE| M ettt
IFGain:Low  Atten: 20 dB DET|P HH K I 1

Mkr2 2.483 764 GHz
Ref Offset 10.8 dB
1L%gB.fdiv R;f 15.'390 dBm -51.428 dBm

9.90

010

1001

Frequency

2.483500000 GHz

CenterFreq

a0 -20.37 clBm)

-a01
401

01 S .

B0

-0

2.477500000 GHz

2.489500000 GHz

StartFreq

Stop Freq

Center 2483500 GHz Span 12.00 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 1.20 ms (1001 pts)

sl x 1 v ] LINCTION FUNCTION wIDTH FUNCTION VALUE
2.483 500 GHz 52317 dBm
N f 2483764 GHz $51.428 dBm

CF Step
1.200000 MHz
Man

3 Freq Offset
5 0Hz
6
7
8
9
10
11
12
MSG %STATUS
Page 35 of 66
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: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

HIGH CHANNEL SPURIOUS

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 11:08:26 AM May 08, 2015
|— #Avg Type: RMS TRaCE[1 - 34586 Frequency

- () Trig: Free Run TYPE | 1] ettt
.'Fjgﬁ},ff’:f,, ™ Atten: 20 dB DET|P M F T
Auto Tune
Ref Offset 10.8 dB Mkr3 12.398 9 GHz
Ref 19.90 dBm -52.022 dBm
1 CenterFreq

13.015000000 GHz

-20.37 clBm|

StartFreq
30.000000 MHz

Stop Freq
26.000000000 GHz

Stop 26.00 GHz CF Ste
#VBW 300 kHz Sweep 248 s (40001 pts) | 2597000000 Gt

s 00 x® ] ¥ ] FuNCTION UNCTIDN WD FUNCTION YALUE Auto Man

24796 GHz -1.357 dBm
f 7.4405 GHz 53869 dBm
f 123989 GHz 52,022 dBm Freq Offset

0 Hz

MG %STATUS
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

FCC §15.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m)at3 m (dBuV/m) at 3 m
30-88 100 40

88 -216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10 - 2009. 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 1 MHz for peak measurements and add duty cycle factor for average measurements. Duty cycle
factor = 10 log (1/x). For this sample: DCF = 10log(1/0.625)=2.04dB
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in the 2.4 GHz band.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each applicable band.

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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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

9.2. TRANSMITTER ABOVE 1 GHz
RESTRICTED BANDEDGE (LOW CHANNEL)

HORIZONTAL PEAK AND AVERAGE PLOT

1ZKUL FREMONT, 3m Chomber 7 May 2815 16:28:53
Restricted Bandedge
= Project Number: 15120736
1 Client:Samsung
Config EUT+AC Adapt+Earphone
Mode:BLE BE H 2482
195 Tested by:Charles Usrgonio
gﬁ
_ "A\\
]
2 e A
)
: |
s - Peok Limit (dBulU/m2 X \
T 7 i
~
S 68 N
[as}
el
v 55 Averagel Limit (dBulU/m) M/ | \
SetbedAk oo WM“ ! TR mewmn L Kb o AWHW nM j ] MMW
35
2.31 18 .5MH=/ 2.415
Frequency (GHz)
Range (6z) 0ot Rl VW v Typ Senep Pls  #5ups/Mode  Position Range (GHiz) Det U U g Tgp Sweep Pts  Fups/Mode  Position
1:2.31-2.415 PERK INC-3B) M Pur AvglRMS)  Auto/Cpled  BBBI  Inf/MAKH 133 degs H 2:2.312.415 AUR THC-3B) M Pur AvglRMS)  Auto/Cpled 881 IBW/TAUG 133 dege H
Low Channel Bondedge Method AD - Horizontal TST 39763 12 Jun 2814 Rev 9.5 22 Jul 2014
HORIZONTAL DATA
Marker Frequency Meter Det AFT119 Amp/ChI/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GH2) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (em)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.39 40.16 PK 32 -23.1 0 49.06 - - 74 -24.94 133 100 H
2 *2.386 42.8 PK 32 -23.1 0 51.7 - - 74 -22.3 133 100 H
3 *2.39 30.75 RMS 32 -23.1 2.04 41.69 54 -12.31 - - 133 100 H
4 *2.385 31.1 RMS 32 -23.1 2.04 42.04 54 -11.96 - - 133 100 H
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

VERTICAL PEAK AND AVERAGE PLOT

WZEUL FREMONT, 3m Chamber 7 May 2B15 16:23:44
Restricted Bondedge
= Project Number: 15128736
1t Client:Samsung
Config: EUT+AC” Adapt+Earphone
Mode:BLE BE U 2482
195 Tested by:Charles Usrgonio
gl:
73 85 A
5 a
b eok Limit (dBulU/m) } \
‘e
~
E /
@ J \
S
55 Averagel Limit (dBul/m) ‘/} |
o
RO " O T W TR PRTVR VPRT] “‘MMMWW“MWMW I \
45 g 3 i
=
35
2. 31 18 .5MH=/ 2.415
Frequency (GHz)
Range (G12) [T [ Succp Ple ¥oupe/Mode  Position Range (63 Dot RGW VU g Typ Suecp Pis  FoupeMode  Posit
1:2.312.415 FERK INC-JB) M Pur MgIRS)  Auto/Cpled 8081 Inf/MAH 13 degs U 2:2.3122.415 AR HC-38) M Pur AvgtNS)  Auto/Cpled  83B1  1BB/TAUS 13 degs
Low Chonnel Bondedge Method AD - Uertical .TST 39763 12 Jun 2814 Rev 8.5 22 Jul 2814
VERTICAL DATA
Marker Frequency Meter Det AFT119 Amp/CbI/Flt | DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (d8) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 *2.39 39.28 PK 32 -23.1 0 48.18 - - 74 -25.82 13 120 \2
2 *2.362 43.67 PK 31.9 -23.1 0 52.47 - - 74 -21.53 13 120 \
3 *2.39 30.35 RMS 32 -23.1 2.04 41.29 54 -12.71 - - 13 120 \
4 *2.384 31.21 RMS 32 -23.1 2.04 42.15 54 -11.85 - - 13 120 \2
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

AUTHORIZED BANDEDGE (HIGH CHANNEL)

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

HORIZONTAL PEAK AND AVERAGE PLOT

~UL FREMONT, 3m Chomber

7 May 2815 16:12:33

Restricted Bandedge

Project Number: 15128736

s Client: Samsun
Config:EUT+AC Adapt+Earphone
Mode:BLE BE H 2488
195 Tested by:Charles Usrgonio
9:
T) [
t 85 =
[ {
N
g - f \ Peak Limit (dBLUU/m)
T 7 /
2 |
S oes L.
2 [
el \ i . /
~ o5 / AV Avercge Limit (dBulU/m]

TV TROTY VP RPTRI AR o

35
2.46 8. 3MH=z/ 2.563
Frequency (GHz)
Range (6Hz) Dot R W fvg Typ Susep Pis Houps/Mode  Position Renge (GHz) Dot FBU VBl fvg Typ Sucep Pis  fups/Made  Position
1:2.46-2.563 PEAK  INC-3dB) 3 Pur AuglRNS)  Auio/Cpled 8081 [nf/MXH 133 degs H 2:2.4672.563 AUER  IM(-38) 3N Pur AvglRMS)  Auto/Cpled 98BI 18A/TAUS 133 dege H

High Channel Bandedge Method AD - Horizontol .TST 39763 12 Jun 2814

Rev 9.5 22 Jul 2814

HORIZONTAL DATA

Marker Frequency

Meter Det AFT119 Amp/Cbl/Flt DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuv/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m) (dBuv/m)
1 *2.484 41.73 PK 323 -22.8 0 51.23 74 -22.77 133 112 H
2 *2.484 44.49 PK 323 -22.8 0 53.99 - - 74 -20.01 133 112 H
3 *2.484 30.66 RMS 323 -22.8 2.04 42.20 54 -11.80 - 133 112 H
4 2.529 31.07 RMS 324 -22.6 2.04 4291 54 -11.09 133 112 H
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

VERTICAL PEAK AND AVERAGE PLOT

DATE: JUNE 11, 2015
FCC ID: ASLSMG531F

WZEUL FREMONT, 3m Chamber 7 May 2B15 16:18:29
Restricted Bondedge
= Project Number: 15128736
1t Client:Samsung
Config EUT+AC Adapt+Earphone
Mode:BLE BE U 248d
195 Tested by:Charles Usrgonio
gl:
5§ 85
7
L] 75 Peak Limit (dBLUU/m)
‘e
~
> = /
a 6 /
2 Y/
\ p |
55 o \ Avercge Limit (dBuU/m2
il Ll A‘.W MJ ki T il clad i L L , bk m | Nl Ltk g
j M W Bt 4 A
45 3
o
35
2.46 18 . 3MH=/ 2.563
Frequency (GHz)
Range (6H2) [T VB v Tgp Secep Pls #5ups/fode  FPosition Range (G) ] VB g Top Swcep Pte  ups/Mode  Fosition
2,462,563 K INC-3 Pur Fvg(h € ¢ Tnf/MAKH 11 ¢
High Channel Bandedge Method AD - Uertical .TST 39763 12 Jun 20814 Rev 8.5 22 Jul 2814
Marker Frequency Meter Det AFT119 Amp/Cbi/Fit DC Corr (dB) Corrected Average Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) r/Pad (dB) Reading Limit (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m) (dBuv/m)
1 *2.484 40.38 PK 323 -22.8 0 49.88 - - 74 -24.12 11 127 \2
3 *2.484 30.61 RMS 323 -22.8 2.04 42.15 54 -11.85 - 11 127 \
2 2.523 42.78 PK 324 -22.8 0 52.38 - - 74 -21.62 11 127 \
4 2.526 31.12 RMS 324 -22.7 2.04 42.86 54 -11.14 11 127 \2
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL HORIZONTAL

! 12UL FREMONT, 3m Chomber 7 May 2815 15:18:04
Rodioted Emissions 3-Meters
Project Number: 15128736
180 Client :Samsun
Config:EUT+AC Adapt+Earphone
Mode:BLE HARM 2482
ag Tested by:Charles Vergonio
80
_ Peak Limit (dBul/mJ
3
c 78
o
N
C
2 68 :
~ Avg Limit (dBulU/m
€
~
3 56
[as}
2 2
~ 1 % -MWMM
| I SO e PO
MO P
3 Lo o .“,‘,,,‘,,' iy
iR " R bl
38
28
1 18 18
Frequency (GHz)
Ronge (6 et ROl VB v Typ Secep Flo ¥oups/fods  Fosition Range (Gliz) Dot U VB fvg Typ Sneep Pts Fups/Mode  Fosition
1:1-3 K H(-3B) Bk Log-Purllideo) Auto/Cpled 6BBI  Inf/MXH  B-JBdegs H | 3:3-18 PR 1N(-38) 3k Log-Pu(Video) Auto/Cpled 16k  Inf/MAXH  B-3Bdegs H
FCC Part!5 Subpart C 240BMHz Spurious Emissions with Average Scan.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2014

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: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

LOW CHANNEL VERTICAL

! 1@UL FREMONT, 3m Chomber 7 May 2815 15:18:04
Rodioted Emissions 3-Meters
. Project Number: 15128736
100 Client: Samsung
Config: EUT+AC Adopt+Earphone
Mode:BLE HARM 2482
ag Tested by:Charles Usrgonio
80 -
Peak Limit (dBul/mJ
578
o
C
o
- 66
2 Avg Limit (dBulU/m 6
S =)
2 58
o
4 5
408
368
28
1 18 18
Freguency (GHz)
Range (62 Dot Fol VB v Typ Seeep Fis #oups/fods  Fosition Range (Giiz) et U VBl fvg Tup Sweep Pts  ups/Mods  Fosition
FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

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: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

LOW CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 *4.805 36.34 PK 34 -30.3 0 40.04 - - 74 -33.96 0-360 100 \
1 1.796 33.06 PK 30.2 -23.3 0 39.96 - - - - 0-360 100 H
2 2.072 33.27 PK 315 -23.1 0 41.67 - - - - 0-360 100 H
3 3.217 32.66 PK 32,6 -31.4 0 33.86 - - - - 0-360 200 H
5 6.499 34.59 PK 35.6 -29.9 0 40.29 - - - - 0-360 100 \
6 7.206 47.45 PK 35.6 -29.2 0 53.85 - - - - 0-360 100 \
PK - Peak detector
RADIATED EMISSIONS
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.803 43.68 PK2 34 -30.3 0 47.38 - - 74 -26.62 30 104 \
*4.804 34.15 MAv1 34 -30.3 2.04 39.89 54 -14.11 - - 30 104 \
6.498 423 PK2 35.6 -29.9 0 48 - - - - 45 110 \
6.499 33.69 MAv1 35.6 -29.9 2.04 41.43 - - - - 45 110 \
7.205 44.46 MAv1 35.6 -29.2 2.04 52.90 - - - - 21 100 \
7.207 51.15 PK2 35.6 -29.2 0 57.55 - - - - 21 100 \
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015

MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ABLSMG531F
118UL FREMONT, 3m Chomber 7 May 2815 15:31:183
Rodioted Emissions 3-Meters
Project Number: 15128736
190 C1nt - Somoung
Config: EUT+AC Adopt+Earphone
Mode:BLE HARM 2448
=]z} Tested by:Charles Uergonio
80
~ Peak Limit (dBul/mJ
]
T 78
o
N
C
£ 66
- Avg Limit (dBulU/m
3
~
3 58
[an}
40 e eomanl
NIIDE L R RTIT T
L g W i, N
368 ey -
28
1 18 18
Frequency (GHz)
Range (62 Dot Rl VB fvg Typ Seeep Fls #oups/fods  Fosition Range (GHiz) Dot fBU VB fvg Tup Swep Pts  Fwps/Mods  Fosition
1:1-3 PEFK IM(-38) Bk Log-Pur(Video) Auto/Cpled 6OBI  Inf/MAXH  B-360degs H | 3:3-18 PEAK  1N(-38) 3k Log-Pur(Video) Auto/Cpled ek  Inf/MANH  B-3Bdegs H
FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

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: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

MID CHANNEL VERTICAL

11@UL FREMONT, 3m Chomber 7 May 2815 15:31:183
Rodioted Emissions 3-Meters
. Project Number: 15128736
100 Client: Samsung
Config: EUT+AC Adopt+Earphone
Mode:BLE HARM 2448
ag Tested by:Charles Usrgonio
80 -
Peak Limit (dBul/mJ
578
o
C
o
- 66
2 Avg Limit (dBulU/m f
3 =]
2 58
o
4 5
48 : Q o
i3
L0
368
28
1 18 18
Freguency (GHz)
Range (62 Dot Fol VB v Typ Seeep Fis #oups/fods  Fosition Range (Giiz) et U VBl fvg Tup Sweep Pts  ups/Mods  Fosition
FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

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: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

MID CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuv/m)
4 *4.881 37.54 PK 34 -30.2 0 41.34 - - 74 -32.66 0-360 100 \
6 *7.321 45.98 PK 35.6 -28.4 0 53.18 - - 74 -20.82 0-360 100 \
1 1.868 33.17 PK 30.8 -23.3 0 40.67 - - - - 0-360 200 H
2 2113 33.38 PK 315 -23 0 41.88 - - - - 0-360 200 H
3 3.105 32.44 PK 32.8 -31.4 0 33.84 - - - - 0-360 200 \
5 6.499 353 PK 35.6 -29.9 0 41 - - - - 0-360 100 \
PK - Peak detector
RADIATED EMISSIONS
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.88 44.09 PK2 34 -30.2 0 47.89 - - 74 -26.11 230 100 \
*4.88 35.07 MAv1 34 -30.2 2.04 40.91 54 -13.09 - - 230 100 \
*7.321 50.43 PK2 35.6 -28.4 0 57.63 - - 74 -16.37 25 110 \
*7.319 43.86 MAv1 35.6 -28.4 2.04 53.46 54 -.54 - - 25 110 \
*7.321 50.5 PK2 35.6 -28.4 0 57.7 - - 74 -16.3 25 110 \
*7.319 44.01 MAv1 35.6 -28.4 2.04 53.25 54 =75 - - 25 110 \
6.499 42.83 PK2 35.6 -29.9 0 48.53 - - - - 198 101 \
6.499 34.91 MAv1 35.6 -29.9 2.04 42.65 - - - - 198 101 \
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015

MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ABLSMG531F
! 18UL FREMONT, 3m Chomber 7 May 2815 15:51:685
Rodioted Emissions 3-Meters
Project Number: 15128736
190 C1nt - Somoung
Config EUT+AC Adapt+Earphone
Mode:BLE HARM 24808
ag Tested by:Charles Usrgonio
80
~ Peak Limit (dBul/mJ
]
T 78
o
N
C
£ 66
- Avg Limit (dBulU/m
3
~
3 58
[an}
: B i
40 } FPIERRTIVOT U, Lo
,M,MWMWW 3 N PR T i, g Y
e o I v i
368 h
28
1 18 18
Frequency (GHz)
Range (62 Dot Rl VB fvg Typ Seeep Fls #oups/fods  Fosition Range (GHiz) Dot fBU VB fvg Tup Swep Pts  Fwps/Mods  Fosition
1:1-3 PEFK IM(-38) Bk Log-Pur(Video) Auto/Cpled 6OBI  Inf/MAXH  B-360degs H | 3:3-18 PEAK  1N(-38) 3k Log-Pur(Video) Auto/Cpled ek  Inf/MANH  B-3Bdegs H
FCC Port!5 Subport C 248BMHz Spurious Emissions with Average Scon.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

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

Page 49 of 66

UL VERIFICATION SERVICES INC. FORM NO: CCSUP4701I
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: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

HIGH CHANNEL VERTICAL

@UL FREMONT, 3m Chomber 7 May 2815 15:51:685
Rodioted Emissions 3-Meters
Project Number: 15128736

100 Client: Samsung

Config EUT+AC Adapt+Earphone
Mode :BLE HARM 2488

ap Tested by:Charles Uergonio

80
Peak Limit (dBul/mJ

78

60
Avg Limit (dBulU/m 6

50

(dBulU/m) Uertical

QU1

48

368

28

I ] ]
Frequency (GHz)

Range (62 Dot RO VBN fvg Typ Suzep Pis Houps/fode  Position Ronge (GHz) Dot RGW VI fvg Tup Sucep Pte  Foups/Made  Fosition

FCC Part!5 Subpart C 2488MHz Spurious Emissions with Averoge Scon.TST 39763 12 Jun 2014 Rev 9.5 22 Jul 2814

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: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

HIGH CHANNEL DATA

TRACE MARKERS
Marker Frequency Meter Det AFT119 Amp/Cbl/Fitr DC Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) /Pad (dB) Reading (dBuV/m) (dB) (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 *4.96 39.71 PK 34 -31 0 42.71 - - 74 -31.29 0-360 100 \
6 *7.441 47.48 PK 35.7 -28.9 0 54.28 - - 74 -19.72 0-360 100 \
1 1.871 35.57 PK 30.8 -23.3 0 43.07 - - - - 0-360 100 \
2 2.075 32.97 PK 315 -23.1 0 41.37 - - - - 0-360 100 H
3 3.132 31.55 PK 32.7 -31.2 0 33.05 - - - - 0-360 100 H
5 6.499 34.91 PK 35.6 -29.9 0 40.61 - - - - 0-360 100 \
PK - Peak detector
RADIATED EMISSIONS
Frequenc Meter Det AFT119 Amp/Cbl/ DC Corr Corrected Avg Limit Margin Peak PK Margin Azimuth Height Polarity
y Reading (dB/m) Fltr/Pad (dB) Reading (dBuv/m) (dB) Limit (dB) (Degs) (cm)
(GHz) (dBuv) (dB) (dBuv/m) (dBuv/m)
*4.96 45.07 PK2 34 -31 0 48.07 - - 74 -25.93 237 101 \
*4.96 36.51 MAv1 34 -31 2.04 41.55 54 -12.45 - - 237 101 \
*7.439 51.17 PK2 35.7 -28.9 0 57.97 - - 74 -16.03 16 100 \
*7.439 44.74 MAv1 35.7 -28.9 2.04 53.58 54 -42 - - 16 100 \
6.499 43.01 PK2 35.6 -29.9 0 48.71 - - - - 197 101 \
6.499 35.06 MAv1 35.6 -29.9 2.04 42.80 - - - - 197 101 \
FCC Part15 Subpart C T186 2400MHz Spurious Emissions.TST 12746Rev 9.5 12 Jun 2013
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REPORT NO: 15120736-E2A
MODEL NUMBER: SM-G531F& SM-G531F/DD

9.3.

DATE: JUNE 11, 2015

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

FCC ID: ASLSMG531F

9

UL Fremont,5m Chamber B

16 Moy 2815 13:48:23

Project Number: 151208736

Rodioted Emissions - 3 Meters

85 Client :Samsun
Config: EUT+AC Adapt+Earphone
Mode:BLE BL1G HARM
75 Tested by;Charles Uargonio
6:
55
/_E\ ’_
£
3 ADp PR T T BT
[an}
o

35

36

Frequency (MHz)

1800

Range (MHz)
1 BBfZEB

(HHz) Typ

Det RBUI UBW fAvg Typ Suweep Pis  #Sups/Mode Position Range. Det. REY UBW Ave Sueep
PERK  12Bk(-6dB) 1M Lug'?mr%\)\dea) 01s/MHz 4881 Inf/MAXH  B-36fdegs H 3222*?2% PEAK  120k(-6dB) 1M LDg*Ewr(U\deD) BA1s/MHz

Pts  #Sups/Made Position
8301 Inf/MAXH  B-36Bdegs H

FCC Part 15 Subpart C 30-1888MHz.TST 38915 15 Jul 2814

Rev 9.5 22 Jul 20814
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REPORT NO: 15120736-E2A

MODEL NUMBER: SM-G531F& SM-G531F/DD

DATE: JUNE 11, 2015

VERTICAL PLOT

FCC ID: ASLSMG531F

9:UL Fremont,5m Chomber B 16 May 2815 13:48:23
Radioted Emissions - 3 Meters
85 F’r?\ject Number: 15128736
Client:Samsun
Config:EUT+AC Adapt+Earphone
Mode:BLE BL1G HARM
75 Tested by:Charles Usrgonio
6|:
55
G ’_
£
~
3 45 @
5 S R S e | Tw S VA
a5}
el
3504
",
™, " 5
\ M 3
25 e e P SO 2 6 Z Qe
TR : ©
A \
15 L | RN SRSSEIIAY LI v "
5
368 108 1866
Freguency (MHz)
Range (1) Dot Fol VB v Typ Seeep Fls #oups/fods  Fosition Range (i) ] VBl fvg Tup Snep Pts  ups/Mods  Fosition
% K 128k M Log-Furll Wiz 4981 Inf/MAH  B-36Bdegs U 1:200- 166 F 128(-68) 1M Log-Pur(Vide OBz 98BI Inf/HAX e
FCC Part 15 Subpart C 38-1888MHz. TST 38915 15 Jul 2814 Rev 9.5 22 Jul 2814
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

Trace Markers

Marker Frequency Meter Det AF T243 Amp/Cbl Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading (dB/m) (dB) Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dBuV/m)
4 *121.6725 38.56 PK 14.1 -27.8 24.86 43.52 -18.66 0-360 100 H
5 *167.9975 42.08 PK 11.8 -27.3 26.58 43.52 -16.94 0-360 101 Vv
7 *243.4 40.7 PK 11.6 -26.5 25.8 46.02 -20.22 0-360 300 Vv
1 31.4875 42.65 PK 19.8 -28.9 33.55 40 -6.45 0-360 101 Vv
2 57.0725 54.02 PK 7.4 -28.5 32.92 40 -7.08 0-360 300 H
3 87.8425 49.42 PK 7.5 -28.2 28.72 40 -11.28 0-360 200 H
6 214.7 39.81 PK 10.6 -26.8 23.61 43.52 -19.91 0-360 200 Vv
8 309.4 38.3 PK 13.8 -26 26.1 46.02 -19.92 0-360 200 Vv
9 556 34.34 PK 18.6 -25.5 27.44 46.02 -18.58 0-360 101 H

* - indicates frequency in CFR 47, Part 15 and Industry Canada RSS-Restricted Band.

PK - Peak detector
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Frequency of Emission (MHz) Conducted Limit {dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.10 - 2009
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015
MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ASLSMG531F

RESULTS

6 WORST EMISSIONS

LINE 1 PLOT
Conducted RFI Uoltage
. e
y el
71
; 61
E 51\ \i . T
I T T T B i
3t //\ /\NWA Uﬂl\ﬁ[\ﬁ n%|uvu W
MEARNR T T e, Wy
A ! ~
vl g

Frequency (MHz)

Range (MHz) REL/UBL Ref/ft4n  Det/Avg Mode Susep Fis  #5wg Rerge (MHz) RBL/UBL Ref/Attn  Det/Avg Mode Sueep Fis  #5ups/M
1:.15-3@ 9k (-6dB1/- 82/18 Pk/fv Is/4 . 5kHz 6635 1/

CISPR 11-22 CE Class B 158kHz-36MHz Stepping.TST 1 14 May 26815 Rev 8.5 14 Moy 2815

LINE 1 RESULTS
Range 1: Line-L1 .15 - 30MHz

Marker Frequency Meter Det T241LL1 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 1&3 Reading Class B QP (dB) Class B (dB)
(dBuVv) dBuv Avg

1 4245 51.03 Pk 4 0 51.43 57.36 -5.93

2 4245 41.35 Av 4 0 41.75 - - 47.36 -5.61

3 .663 48.77 Pk 3 0 49.07 56 -6.93

4 .663 37.85 Av 3 0 38.15 - - 46 -7.85

5 .843 47.51 Pk 3 0 47.81 56 -8.19

6 .8475 34.92 Av 3 0 35.22 - - 46 -10.78

7 1.4955 46.1 Pk .2 1 46.4 56 -9.6

8 1.5 29.73 Av 2 1 30.03 - - 46 -15.97

9 2.22 46.1 Pk 2 1 46.4 56 -9.6

10 2.22 32 Av .2 1 32.3 - - 46 -13.7
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REPORT NO: 15120736-E2A DATE: JUNE 11, 2015

MODEL NUMBER: SM-G531F& SM-G531F/DD FCC ID: ABLSMG531F
LINE 2 PLOT
18] UL Fremont, CA CE Room 15 May 2815 18:17:59
Conducted RFI Uoltage
Project No:1512B736
91 Client Neme:Lions
Mode | /Device: SM-G531F, SM-G531F_D3S
Test Uolt/Freq:12dUAC/6BH=
g1 Test By:D.Uu
71
.
N6l ]
] CISPR 22 Clasis B PP
P T =
S 5 5 i 16
> \/\‘* kS B, bmer 22 fi5le B bug
3 A LA LUATLE o]
41 st’vr 1
AMAATER ANVl
/\. i hﬂ b ATy =R =
L SRR
TR ARt
v il
15 1
Freguency (MHz)
Range (NHz) RBU/UBW Ref/fttn  Det/Avg Node Sueep Fis  #5wg Rorge (MHz) RBU/UBW Ref/Attn  Det/Avg Mode Sueep Fis  4Sups/|
2:.15-38 Ik (-6dBI/- 82/18 Pk/fy 1s/4.5kHz 6635 [/URIT|
[CISPR 11-22 CE Class B 158KHz-38MHz Stepping.TST 1 14 May 2815 Rev 9.5 14 Moy 2815

LINE 2 RESULTS
Range 2: Line-L2 .15 - 30MHz

Marker Frequency Meter Det T24 1L L2 LC Cables Corrected CISPR 22 Margin CISPR 22 Margin

(MHz) Reading 283 Reading Class B QP (dB) Class B (dB)
(dBuV) dBuV Avg

11 4245 53.21 Pk 4 0 53.61 57.36 -3.75

12 4245 41.64 Av A4 0 42.04 - - 47.36 -5.32

13 .663 50.78 Pk 3 0 51.08 56 -4.92

14 .663 38.18 Av 3 0 38.48 - - 46 -7.52

15 .897 48.59 Pk 3 0 48.89 56 -7.11

16 .897 36 Av 3 0 36.3 - - 46 -9.7

17 1.464 47.79 Pk .2 1 48.09 56 -7.91

18 1.464 324 Av 2 1 32.7 - - 46 -13.3

19 2.22 47.95 Pk .2 1 48.25 56 -7.75

20 2.22 32.28 Av 2 1 32.58 - - 46 -13.42

21 3.7815 46.96 Pk .2 1 47.26 56 -8.74

22 3.7815 30.11 Av .2 1 30.41 - - 46 -15.59
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