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1. Attestation of Test Results

Applicant Name SAMSUNG ELECTRONICS CO. LTD.
Application Purpose X Original Grant [_] Class Il Permissive Change
FCCID A3LSMG530F
DUT Description GSM/WCDMA/LTE Phone + Bluetooth, WLAN 2.4GHz b/g/n & NFC
Exposure Category General Population/Uncontrolled Exposure (1g SAR limit: 1.6 W/kQ)
;2% Highest Reported | RE Exposure Conditions Ticonsed Equiprg?rr;t Class U
Head 0.363 W/kg 0.349 W/kg
Body-worn Accessory
0.980 W/kg
Wireless Router (Hotspot) 0.549 W/kg N/A
Wi-Fi Direct N/A
Simultaneous Transmission Head: 0.518 W/kg

Body: 1.529 W/kg

Applicable Standards | FCC 47 CFR § 2.1093
Published RF exposure KDB procedures
IEEE Std 1528-2013

Test Results Pass

Date tested 08/11/2014 7 08/13/2014

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 (NIST Handbook 150, Annex
A). This report is written to support regulatory compliance of the applicable standards stated above.

Approved & Released By: Prepared By:

Dave Weaver Tony Soares
Program Manager Laboratory Technician
UL Verification Services Inc. UL Verification Services Inc.
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2. Test Specification, Methods and Procedures

The tests documented in this report were performed in accordance with FCC 47 CFR § 2.1093, IEEE STD 1528-

2003 & 2013, the following FCC Published RF exposure KDB procedures, and TCB workshop updates:

447498 D01 General RF Exposure Guidance v05r02
648474 D04 Handset SAR v01r02

941225 D01 SAR test for 3G devices v02

941225 D02 HSPA and 1x Advanced v02r02

941225 D03 SAR Test Reduction GSM GPRS EDGE v01
941225 D04 SAR for GSM E GPRS Dual Xfer Mode v01
941225 D05 SAR for LTE Devices v02r03

941225 D06 Hotspot Mode SAR v01r01

248227 D01 SAR Meas for 802 11abg v01r02

865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03
865664 D02 SAR Reporting v01r01

690783 D01 SAR Listings on Grants v01r03

o

O O0OO0OO0OO0OO0OO0OO0OO0OO0oOOo

3. Facilities and Accreditation

The test sites and measurement facilities used to collect data are located at

47173 Benicia Street 47266 Benicia Street
SAR Lab A SAR Lab 1

SAR Lab B SAR Lab 2

SAR Lab C SAR Lab 3

SAR Lab D SAR Lab 4

SAR Lab E SAR Lab 5

SAR Lab F

SAR Lab G

SAR Lab H

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
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4. SAR Measurement System & Test Equipment

4.1. SAR Measurement System

The DASY5 system used for performing compliance tests consists of the following items:

Pl uitiarroait Sana il DASYS
L N 5
. ) e o'

robot conirolier

1 A standard high precision 6-axis robot with controller, teach pendant and software. An arm extension for

accommodating the data acquisition electronics (DAE).

An isotropic Field probe optimized and calibrated for the targeted measurement.

A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-

conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery

powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

1 The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the digital
communication to the DAE. To use optical surface detection, a special version of the EOC is required. The
EOC signal is transmitted to the measurement server.

1 The function of the measurement server is to perform the time critical tasks such as signal filtering, control of
the robot operation and fast movement interrupts.

=A =4

1 The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.
1 A computer running WinXP or Win7 and the DASY5 software.
1 Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.
1 The phantom, the device holder and other accessories according to the targeted measurement.
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4.2. Test Equipment

The measuring equipment used to perform the tests documented in this report has been calibrated in accordance

with the manuf amrdatians, and s fraceaklectmretogaized national standards.

Dielectric Property Measurements

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
Network Analyzer Agilent ENA Series/E5071B MY42100131 2/24/2015
Dielectronic Probe kit SPEAG DAK-3.5 1087 11/13/2014
Dielectronic Probe kit SPEAG DAK-3.5 Short SM DAK 200 BA N/A
Thermometer Control Company 4242 122529163 9/19/2014
Thermometer EXTECH 445703 CCS-200 3/24/2015
System Check

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
HP Signal Generator HP 8665B 3546A00784 6/23/2015
Power Meter HP 437B 3125U16345 6/16/2015
Power Meter HP 437B 3125U09516 9/30/2014
Power Sensor Agilent 8481A 2237A31744 10/2/2014
Power Sensor Agilent 8481A 2349A36506 9/30/2014
Amplifier MITEQ AMF-4D-00400600-50-30P 1808939 N/A
Bi-directional coupler Werlatone, Inc. C8060-102 2710 N/A
DC Power Supply Sorensen Ametek XT15-4 1319A02778 N/A

HP Signal Generator HP 8665B 3438A00633 7/10/2015
Power Meter HP 438A 3513004320 10/2/2014
Power Sensor Agilent 8481A 2702A66876 9/30/2014
Power Sensor Agilent 8481A 3318A95392 9/30/2014
Amplifier MITEQ AMF-4D-00400600-50-30P 1622052 N/A
Bi-directional coupler Werlatone, Inc. C8060-102 2711 N/A
DC Power Supply HP 6296A 2841A-05955 N/A
E-Field Probe (SAR 1) SPEAG EX3DV4 3902 5/19/2015
E-Field Probe (SAR 4) SPEAG EX3DV4 3929 5/9/2015
Data Acquisition Electronics (SAR 1) SPEAG DAE3 427 1/14/2015
Data Acquisition Electronics (SAR 4) SPEAG DAE4 1352 9/11/2014
System Validation Dipole SPEAG D835V2 4d002 11/15/2014
System Validation Dipole SPEAG D1900v2 5d043 11/12/2014
System Validation Dipole SPEAG D2450V2 899 9/10/2014
Thermometer (SAR Lab 1) EXTECH 445703 CCS-205 3/24/2015
Thermometer (SAR Lab 4) EXTECH 445703 CCS-238 6/3/2015
Others

Name of Equipment Manufacturer Type/Model Serial No. Cal. Due Date
Power Meter Agilent N1912A MY53040015 6/29/2014
Power Sensor Agilent N1921A MY52020011 5/6/2015
Base Station Simulator R&S CMW 500 132909-bd 6/6/2015
Base Station Simulator R&S CMW 500 125236-eS 5/29/2015
Base Station Simulator R&S CMW 500 135393-VQ 713/2015
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5. Measurement Uncertainty

Per KDB 865664 D01 SAR Measurement 100 MHz to 6 GHz, when the highest measured 1-g SAR within a
frequency band is < 1.5 W/kg, the extensive SAR measurement uncertainty analysis described in IEEE Std 1528-
2003 & 2013 is not required in SAR reports submitted for equipment approval.
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6. Device Under Test (DUT) Information
6.1. DUT Description

Model: SM-G530F and SM-G530FQ

Device Dimension

Overall (Length x Width): 130 mm x 80 mm
Overall Diagonal: 155 mm

Display Diagonal: 128 mm

Battery Back Cover

[J Normal Battery Cover

X Normal Battery Cover with NFC

[ wireless Charger Battery Cover

[] Wireless Charger Battery Cover with NFC.

Battery Options

[X] Standard i Lithium-ion battery, Rating 3.8 VVdc, 9.88Wh
[] Extended (large capacity)

Accessory

Headset

Wireless Router (Hotspot)

Wi-Fi Hotspot mode permits the device to share its cellular data connection with other Wi-Fi-enabled devices.
X] Mobile Hotspot (Wi-Fi 2.4 GHz)
[] Mobile Hotspot (Wi-Fi 5 GHz)

Wi-Fi Direct

Wi-Fi Direct enabled devices transfer data directly between each other
X] Wi-Fi Direct (Wi-Fi 2.4 GHz)
[J Wi-Fi Direct (Wi-Fi 5 GHz)

SIM Information

X Single SIM
[J Dual SIM
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6.2. Wireless Technologies

Wireless
technologies

Frequency bands

Operating mode

Duty Cycle used for SAR testing

GSM

850, 1900

Voice (GMSK)
GPRS (GMSK)
EGPRS (8PSK)

GSM Voice: 12.5%;

GPRS/EGPRS: 1 Slot: 12.5%);
2 Slots: 25%,
3 Slots: 37.5%,
4 Slots: 50%,

GPRS Multi-Slot Class:

[J Class 8 - One Up [ Class 10 - Two Up [] Class 12 - Four Up [X Class 33 - Four Up
Is DTM (Dual Transfer Mode) supported? [] Yes X No

W-CDMA (UMTS) Band V and Il UMTS Rel. 99 (Voice & Data) 100%
HSDPA (Rel. 7 Cat. 14)
DC-HSPDA (Rel. 7 Cat. 14)
HSUPA (Rel. 6 Cat. 6)

LTE (FDD) Band 5 QPSK, 16QAM 100%

Does this device SV-LTE (IxRTT-LTE)? [Yes [X] No

Wi-Fi 2.4 GHz 802.11b 100%
802.11g
802.11n (HT20)

Bluetooth 2.4 GHz Version 4.0 LE

32.25% (DH1), 66.68% (DH3), 77.52% (DH5)

Page 11 of 41

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

Doc. No.: 1.0



Report No.: 14U18524-S1

Issue Date: 08/19/2014

6.3. Nominal and Maximum Output Power

Upper limit @dB): 05 ~ -15 RF Output Power (dBm)

RF Air interface Mode Target Max. tune-up tolerance limit

Voice 325 33.0

GPRS 1 slot 325 33.0

GPRS 2 slots 28.5 29.0

GPRS 3 slots 27.0 27.5

GSM850 GPRS 4 slots 25.0 255

EGPRS 1 slot 27.5 28.0

EGPRS 2 slots 26.0 26.5

EGPRS 3 slots 235 24.0

EGPRS 4 slots 22.0 225

Voice 29.5 30.0

GPRS 1 slot 29.5 30.0

GPRS 2 slots 26.0 26.5

GPRS 3 slots 24.0 245

GSM1900 GPRS 4 slots 23.0 235

EGPRS 1 slot 27.0 27.5

EGPRS 2 slots 25.5 26.0

EGPRS 3 slots 225 23.0

EGPRS 4 slots 22.0 225

R99 22,5 23.0

W-CDMA HSDPA 225 23.0

Band V HSUPA 22.0 22.5

DC-DSPA 22.0 22.5

R99 22.5 23.0

W-CDMA HSDPA 225 23.0

Band Il HSUPA 22.0 225

DC-DSPA 22.0 225

LTE Band 5 QPSK 23.0 235

Upper limit (dB): 0.5 RF Output Power (dBm)

RF Air interface Mode Target Max. tune-up tolerance limit

802.11b 17.0 17.5

WiFi 2.4 GHz 802.119g 13.0 135

802.11n HT20 11.0 11.5

Bluetooth 10.0 10.5

Bluetooth LE 10.0 10.5
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6.4. Simultaneous Transmission Condition

RF Exposure Condition Capable Transmit Configurations

Head

GSM 850/1900 Voice + Wi-Fi 2.4GHz

GSM 850/1900 (GPRS/EDGE) + Wi-Fi 2.4GHz
WCDMA Band 2/5 + Wi-Fi 2.4GHz

LTE B5+ Wi-Fi 2.4GHz

Body-worn Accessory

GSM 850/1900 Voice + Wi-Fi 2.4GHz

GSM 850/1900 Voice + BT

GSM 850/1900 (GPRS/EDGE) + Wi-Fi 2.4GHz
GSM 850/1900 (GPRS/EDGE) + BT

WCDMA Band 2/5 + Wi-Fi 2.4GHz

WCDMA Band 2/5 + BT

LTE B5+ Wi-Fi 2.4GHz

LTE B5+ BT

Wireless Router (Hotspot)

WP NOo R ODNRIMODNPR

GSM 850/1900 (GPRS/EDGE) + Wi-Fi 2.4GHz
WCDMA Band 2/5 + Wi-Fi 2.4GHz
LTE B5+ Wi-Fi 2.4GHz

Notes:

1. Only Wi-Fi 2.4GHz supports Hotspot and Wi-Fi Direct.

2. GPRS/EDGE, WCDMA and LTE support Hotspot.

3. VolP is supported in LTE, WCDMA and GPRS.

4. Wi-Fi 2.4 GHz Radio cannot transmit simultaneously with Bluetooth Radio.
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6.5. General LTE SAR Test and Reporting Considerations

Item

Frequency range, Channel Bandwidth,
Numbers and Frequencies

Description
Low 20450/ 20425/ 20415/ 20407/
829 826.5 825.5 824.7
Mid 20525/ 20525/ 20525/ 20525/
836.5 836.5 836.5 836.5
High 20600/ 20625/ 20635/ 20643/
844 846.5 847.5 848.3

LTE transmitter and antenna
implementation

LTE has one (1) TX/RX antennas and two (2) RX antennas

Refer to Appendix 14.1. Photos and Antenna Locations.

Maximum power reduction (MPR)

MPR Built-in by design

A-MPR (additional MPR) was disabled during SAR testing

Power reduction

No

Spectrum plots for RB configurations

A properly configured base station simulator was used for the SAR and power measurements;
therefore, spectrum plots for each RB allocation and offset configuration are not included in the
SAR report.
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