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1. INTRODUCTION

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in
ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF
emissions due to FCC-regulated portable devices.

The safety limits used for the environmental evaluation measurements are based on the criteria published by
the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI
C95.1-1992 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc.,
Ne York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended
Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used
for guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT).
These criteria for SAR evaluation are similar to those recommended by the National Council on Radiation
Protection and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio frequency
Electromagnetic Fields,” NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the
rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to
threshold levels for potential biological hazards.

SAR Definition

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy
(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given
density (r ). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing
body.

SAR—d(dU)— d (dU)
dt \dm o dt pdv

Figure 1. SAR Mathematical Equation
SAR is expressed in units of Watts per Kilogram (W/kg)
SAR = o E*/p

Where:

o = conductivity of the tissue-simulant material (S/m)

p = mass density of the tissue-simulant material (kg/ )
E = Total RMS electric field strength (V/m)

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the
incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the
organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether
conductive contact is made by the organism with a ground plane.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with IEEE Standard 1528-2003 & IEEE
1528-2005 and the following published KDB procedures.

FCC KDB Publication 941225 D01 3G SAR Procedures v03
- FCC KDB Publication 941225 D06 Hot Spot SAR v02

- FCC KDB Publication 941225 D05 SAR for LTE Devices v02r03

- FCC KDB Publication 941225 DO5A LTE Rel.10 KDB Inquiry sheet v01r01

- FCC KDB Publication 248227 D01 802.11 Wi-Fi SAR v02

- FCC KDB Publication 447498 D01 General SAR Guidance v05r02

- FCC KDB Publication 648474 D04 Handset SAR v01r02

- FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r03
- FCC KDB Publication 865664 D02 SAR Reporting v01r01

- October 2013 TCB Workshop Notes (GPRS testing criteria)

- April 2015 TCB Workshop Notes (Simultaneous transmission summation clarified)
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3. DESCRIPTION OF DEVICE

Environmental evaluation measurements of specific absorption rate (SAR) distributions in emulated human
head and body tissues exposed to radio frequency (RF) radiation from wireless portable devices for
compliance with the rules and regulations of the U.S. Federal Communications Commission (FCC).

EUT Type Mobile Phone
FCC ID: A3LSMJ500M
Model: SM-J500M/DS

Additional Model Name:

SM-J500M

Trade Name:

SAMSUNG Electronics Co., Ltd.

Application Type:

Production Unit or Ident

Max. SAR:

Certification
ical Prototype: Prototype
Band Tx. Frequency Equipment Reported 1g SAR (W/Kg)
(MHz) Class Head |Body-Worn | Hotspot
COMSERS' | 824.2-8488 PCE 0.49 0.45 0.61
e | 18502-1909.8 |  PCE 0.04 0.08 0.13
WCDMA 850 826.4 - 846.6 PCE 0.28 0.30 0.30
WCDMA 1700 |1712.4~1752.6 PCE 0.26 0.27 0.27
WCDMA 1900 |1 852.4~1907.6 PCE 0.23 0.38 0.49
LTE 2 1850.7 ~ 1 909.3 PCE 0.40 0.50 0.76
LTE 4 1710.7~1754.3 PCE 0.30 0.35 0.35
LTES 824.7 - 843 PCE 0.27 0.38 0.38
LTE 17 706.5~713.5 PCE 0.08 0.24 0.24
802.11b 2412 ~2462 DTS 0.23 0.04 0.04
Bluetooth 2402 ~2480 DSS/DTS - 0.05 -
Simultaneous SAR per KDB 690783 D01v01r03 0.72 0.80

Date(s) of Tests:

June 02, 2015 ~ June 16, 2015

Antenna Type: Integral Antenna
Hardware Version : REV1.1
Software Version : J500M.010

GPRS/EDGE:

Multi-slot Class 33, Mode Class B

EUT Description:

WLAN b/g/n, ANT+

GSM 850/1900, WCDMA 850/1700/1900, LTE 2/4/5/17, BT 3.0/4.1,

was tested with SIM 1.

This EUT support dual SIM cards. SIM path is using same rf path. This device

This device supports Mobile Hotspot.
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3.1 KDB 941225 LTE information
ltem. Description

Band 2: 1850.7 MHz ~ 1 909.3 MHz

Band 4: 1710.7 MHz — 1 754.3 MHz

Frequency Range:

Band 5: 824.7 MHz ~ 848.3 MHz

Band 17: 706.5 MHz ~ 713.5 MHz

Band 2: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

Channel Bandwidth:

Band 4: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz

Band 5: 1.4 MHz, 3 MHz, 5 MHz, 10 MHz

Band 17: 5 MHz, 10 MHz

Channel Number & Frequency:

Band 2
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Freq. Freq. Freq. Freq. Freq. Freq.
ch. (MHz) ch. (MHz) Ch. (MHz) Ch. (MHz) ch. (MHz) Ch. (MHz)

18607 | 1850.7 | 18615 | 1851.5| 18625 | 1852.5 | 18650 | 1855 18675 | 1857.5 | 18700 1860

18900 | 1880.0 | 18900 | 1880.0 | 18900 1880.0 | 18900 1880 18900 | 1880.0 | 18900 1880

19193 | 1909.3 | 19185 | 1908.5 | 19175 | 1907.5 | 19150 | 1905 19125 | 1902.5 | 19100 1900

Band 4
1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
Freq. Freq. Freq. Freq. Freq. Freq.
Ch. (MHz) Ch. (MHz) Ch. (MHz) Ch. (MHz) ch. (MHz) Ch. (MHz)

19957 | 1710.7 | 19965 |[1711.5| 19975 | 17125 | 20000 | 1715 | 20025 | 1717.5 | 20050 1720

20175 | 17325 | 20175 |1732.5| 20175 | 17325 | 20175 [17325| 20175 | 17325 | 20175 | 17325

20393 | 1754.3 | 20385 |[1753.5| 20375 | 17525 | 20350 | 1750 | 20325 | 1747.5 | 20300 1745

Band 5
1.4 MHz 3 MHz 5 MHz 10 MHz
Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz) Ch. Freq. (MHz)
20407 824.7 20415 825.5 20425 826.5 20450 829.0
20525 836.5 20525 836.5 20525 836.5 20525 836.5
20643 848.3 20635 847.5 20625 846.5 20600 844.0
Band 17
5 MHz 10 MHz
Ch. Freq. (MHz) Ch. Freq. (MHZz)
23755 706.5 23780 709
23790 710 23790 710
23825 713.5 23800 711
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Item.

Description

UE Category & Uplink Modulation

UE Category 3, QPSK, 16QAM

This model has two Tx. paths.

Description of the LTE Transmitter

One is for GSM and WCDMA and LTE. It can not transmit simultaneously.

& antenna

The other is for BT & WLAN. It can not transmit simultaneously.

Please find the section 12.1 for antenna information.

LTE Carrier Aggregation
combination

This device dose not support CA in the U.S.

LTE Carrier Aggregation
information

This device does not support full LTE Release 10 operations in U.S. The following
LTE Release 10 features are not supported in the U.S. : Carrier Aggregation,
Replay, HetNet, Enhanced MIMO, elCl, WIFI offloading, MDH, eMBHA,
Cross-Carrier Scheduling, Enhanced SC-FDMA.

Data Only,

LTE voice/data requirements

LTE voice is available via VolP.
Considering the users may install 3rd party software to enable VolP,
LTE Head SAR is also evaluated.

The EUT incorporates MPR as per 3GPP TS 36.101 sec. 6.2.3 ~6.2.5

Identify if MPR is optional or

The MPR is permanently built-in by design as a mandatory.

mandatory optional or mandatory

A-MPR is not implemented in the EUT.

See section 11.4 RF output power measurements in the SAR report.

Maximum average conducted output power(dBm) Identify
all other U.S. wireless operating modes, device exposure
configurations and frequency bands.

GSM850/ GSM1900, WCDMA850, WCDMA 1700 WCDMA
1900, LTE 2, LTE 4, LTE 5 and LTE Band 17

Head & Body SAR are required.

Maximum average conducted output power for other

Wireless mode and frequency

See section 11 RF output power measurements in the
SAR report.

Simultaneous Transmission
condition

This device supports simultaneous transmission. Please find the section 15.

Power reduction explanation

This device doesn't implements power reduction.

Description of the test equipment,
software, etc.

LTE SAR Testing was performed using a CMW500.
UE transmits with maximum output power during SAR testing.
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4. DESCRIPTION OF TEST EQUIPMENT

4.1 SAR MEASUREMENT SETUP

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made
by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics
system (Staubli), robot controller, Pentium Il computer, near-field probe, probe alignment sensor, and the
generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot

performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.2).

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote
control, is used to drive the robot motors. The PC consists of the HP Pentium IV 3.0 GHz computer with
Windows XP system and SAR Measurement Software DASY4, A/D interface card, monitor, mouse, and
keyboard. The Staubli Robot is connected to the cell controller to allow software manipulation of the robot. A
data acquisition electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion,
offset measurements, mechanical surface detection, collision detection, etc. is connected to the
Electro-optical coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of
the DAE and transfers data to the PC plug-in card.

-

A

I
T T

il

Figure 2. HCT SAR Lab. Test Measurement Set-up

The DAE4 consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and
gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit.
Transmission to the PC-card is accomplished through an optical downlink for data and status information and
an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different
sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection
and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system
is described in detail in.
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4.2 DASY E-FIELD PROBE SYSTEM
4.2.1 ET3DV6 Probe Specification

Construction Symmetrical design with triangular core
Built-in optical fiber for surface detection System
Built-in shielding against static charges

Calibration In air from 10 MHz to 2.5 GHz
In brain and muscle simulating tissue at
Frequencies of 450 MHz, 900 MHz and
1.8 GHz (accuracy: 8 %)

Frequency 10 MHz to > 3 GHz; Linearity: + 0.2 dB
(30 MHz to 3 GHz)

Directivity + 0.2 dB in brain tissue (rotation around probe axis)
+ 0.4 dB in brain tissue (rotation normal probe axis)

Dynamic 5 /gto>100 mWjig;

Range Linearity: +£0.2dB

Surface + 0.2 mm repeatability in air and clear liquids
Detection over diffuse reflecting surfaces.
Dimensions Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm

Application General dissymmetry up to 3 GHz
Compliance tests of WCDMA/LTE Phones

Fast automatic scanning in arbitrary phantoms Figure 3. Photograph of the probe
and the Phantom

The SAR measurements were conducted with the dosimetric probe
ET3DV6, designed in the classical triangular configuration and
optimized for dosimetric evaluation. The probe is constructed using
the thick film technique; with printed resistive lines on ceramic
substrates. The probe is equipped with an optical multifiber line
ending at the front of the probe tip. It is connected to the EOC box
on the robot arm and provides an automatic detection of the
phantom surface. Half of the fibers are connected to a pulsed
infrared transmitter, the other half to a synchronized receiver. As
the probe approaches the surface, the reflection from the surface
produces a coupling from the transmitting to the receiving fibers.
This reflection increases first during the approach, reaches a
maximum and then decreases. If the probe is flatly touching the
surface, the coupling is zero. The distance of the coupling
maximum to the surface is independent of the surface reflectivity
and largely independent of the surface to probe angle. The DASY4
software reads the reflection during a software approach and looks
for the maximum using a 2" order fitting. The approach is stopped
at reaching the maximum.

Figure 4. ET3DV6 E-field Probe

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 10 of 196
HCT-A-1506-F009-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.



CT

HCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

4.2.2 EX3DV4 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Figure 6. EX3DV4

Symmetrical design with triangular core Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Basic Broad Band Calibration in air

Conversion Factors (CF) for HSL 900 and HSL 1810
Additional CF for other liquids and frequencies upon request
10 MHz to 4 GHz; Linearity: £ 0.2 dB (30 MHz to 4 GHz)

1+ 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)

5 yWi/g to > 100 mW/g; Linearity: £ 0.2 dB

Overall length: 330 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

Figure 5. Photograph of the probe
and the Phantom

The SAR measurements were conducted with the dosimetric probe EX3DV4,
designed in the classical triangular configuration and optimized for dosimetric
evaluation. The probe is constructed using the thick film technique; with printed
resistive lines on ceramic substrates. The probe is equipped with an optical multitier
line ending at the front of the probe tip. It is connected to the EOC box on the robot
arm and provides an automatic detection of the phantom surface.

Half of the fibers are connected to a pulsed infrared transmitter, the other half to a
synchronized receiver. As the probe approaches the surface, the reflection from the
surface produces a coupling from the transmitting to the receiving fibers.

This reflection increases first during the approach, reaches a maximum and then
decreases. If the probe is flatly touching the surface, the coupling is zero. The
distance of the coupling maximum to the surface is independent of the surface

E-field Probe o ]
reflectivity and largely independent of the surface to probe angle. The DASY4
software reads the reflection during a software approach and looks for the
maximum using a 2" order fitting. The approach is stopped at reaching the
maximum.
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4.3 PROBE CALIBRATION PROCESS
4.3.1 E-Probe Calibration

Each probe is calibrated according to a dosimetric assessment procedure with an accuracy better than + 10 %.
The spherical isotropy was evaluated with the proper procedure and found to be better than +0.25 dB. The
sensitivity parameters (NormX, NormY, NormZ), the diode compression parameter (DCP) and the conversion
factor (ConvF) of the probe is tested.

The free space E-field from amplified probe outputs is determined in a test chamber. This is performed in a
TEM cell for frequencies bellow 1 GHz, and in a waveguide above 1 GHz for free space. For the free space
calibration, the probe is placed in the volumetric center of the cavity and at the proper orientation with the field.
The probe is then rotated 360 degrees.

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate simulated
brain tissue. The measured free space E-field in the medium correlates to temperature rise in a dielectric
medium. For temperature correlation calibration a RF transparent thermistor-based temperature probe is
used in conjunction with the E-field probe.

AT 2|,
SAR = C*= sAaR = Ele
At P
where: where:
At = exposure time (30 seconds), o = simulated tissue conductivity,
C = heat capacity of tissue (brain or muscle), p = Tissue density (1.25 g/  for brain tissue)

AT = temperature increase due to RF exposure.
SAR is proportional to AT/At, the initial rate of tissue
heating, before thermal diffusion takes place.

Now it's possible to quantify the electric field in the
simulated tissue by equating the thermally derived
SAR to the E-field;
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Figure 7. E-Field and Temperature Figure 8. E-Field and temperature
measurements at 900 MHz measurements at 1.8 GHz
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4.3.2 Data Extrapolation

The DASY4 software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The first step of the evaluation is a linearization of the filtered input
signal to account for the compression characteristics of the detector diode. The compensation depends on the
input signal, the diode type and the DC-transmission factor from the diode to the evaluation electronics. If the
exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for peak power.
The formula for each channel can be given like below;

Vi, =U; + Ul-2 : di{: : with V;  =compensated signal of channel i (i=x,y,z)
’ U; =input signal of channel i (i=x,y,z)

cf = crest factor of exciting field (DASY parameter)

dcp; = diode compression poing (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:

E-field probes: with V; = compensated signal of channel i  (i=x,y,z)
- Norm; = sensor sensitivity of channel i (i=x,y,z)
E; = \/m uv/(V/m)? for E-field probes
b ConvF = sensitivity of enhancement in solution
E; = electric field strength of channel i in V/m

The RSS value of the field components gives the total field strength (Hermetian magnitude):

Eye = EZ + E} + E}

The primary field data are used to calculate the derived field units.

[

SAR = Et,z,t " 1000 with SAR = local specific absorption rate in W/g
P E.,; = totalfield strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm?

The power flow density is calculated assuming the excitation field to be a free space field.

2 . . .
Pyye = :;;:] with Powe = equwalent.poyver density qf a plane wave in w/cm?
E,: = total electric field strength in V/m
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4.4 SAM Phantom

The shell corresponds to the specifications of the Specific Anthropomorphic =~  ———
Mannequin (SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the . | |
dosimetric evaluation of left and right hand phone usage as well as body mounted
usage at the flat phantom region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the complete setup of all predefined

phantom positions and measurement grids by teaching three points with the robot.

Figure 9. SAM Phantom

Shell Thickness 2.0mm £ 0.2 mm (6 £ 0.2 mm at ear point)
Filling Volume about 25 L
Dimensions 810 mm x 1 000 mm x 500 mm (H x L x W)

Triple Modular Phantom consists of tree identical modules which can be installed
and removed separately without emptying the liquid. It includes three reference
points for phantom installation. Covers prevent evaporation of the liquid.
Phantom material is resistant to DGBE based tissue simulating liquids. The MFP
V5.1 will be delivered including wooden support only (non-standard SPEAG
support).

Applicable for system performance check from 700 MHz to 6 GHz (MFP V5.1C)
or 800 MHz - 6 GHz (MFP V5.1A) as well as dosimetric evaluations for
body-worn operation.

Shell Thickness 2.0mm 0.2 mm
Filling Volume approx. 9.2 L
Dimensions 830 mm x 500 mm (L x W) Figure 10. MFP V5.1 Triple Modular

Phantom

4.5 Device Holder for Transmitters

In combination with the SAM Phantom V 4.0, the Mounting Device (POM) enables the
rotation of the mounted transmitter in spherical coordinates whereby the rotation
points is the ear opening. The devices can be easily, accurately, and repeatable
positioned according to the FCC and CENELEC specifications. The device holder can
be locked at different phantom locations (left head, right head, flat phantom).

Note: A simulating human hand is not used due to the complex anatomical and
geometrical structure of the hand that may produced infinite number of configurations.
To produce the Worst-case condition (the hand absorbs antenna output power),

the hand is omitted during the tests. Figure 11. Device Holder
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4.6 Brain & Muscle Simulating Mixture Characterization

The brain and muscle mixtures consist of a viscous gel using hydrox-ethyl cellulose (HEC) gelling agent and
saline solution (see Table 3.1). Preservation with a bacteriacide is added and visual inspection is made to
make sure air bubbles are not trapped during the mixing process. The mixture is calibrated to obtain proper
dielectric constant (permittivity) and conductivity of the desired tissue. The mixture characterizations used for
the brain and muscle tissue simulating liquids are according to the data by C. Gabriel and G. Hartsgrove.

Ingredients Frequency (MHz)

(% by weight) 835 1900 2450 -2 700 5200 - 5 800
Tissue Type Head Body Head Body Head Body Head Body
Water 40.45 53.06 54.9 70.17 71.88 73.2 65.52 78.66
Salt (NaCl) 1.45 0.94 0.18 0.39 0.16 0.1 0.0 0.0
Sugar 57.0 44.9 0.0 0 0.0 0.0 0.0 0.0
HEC 1.0 1.0 0.0 0 0.0 0.0 0.0 0.0
Bactericide 0.1 0.1 0.0 0 0.0 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 19.97 0.0 17.24 10.67
DGBE 0.0 0.0 44.92 29.44 7.99 26.7 0.0 0.0
Diethylene glycol hexyl ether i - - - - - 17.24 10.67
Salt: 99 % Pure Sodium Chloride Sugar: 98 % Pure Sucrose

Water: De-ionized, 16M resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 % Di(ethylene glycol) butyl ether,[2-(2-butoxyethoxy) ethanol]

Triton X-100(ultra pure): Polyethylene glycol mono[4-(1,1,3,3-tetramethylbutyl)phenyl] ether

Table 3.1 Composition of the Tissue Equivalent Matter
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4.7 SAR TEST EQUIPMENT

Manufacturer Type / Model S/N Calib. Date | alib.Interval | Calib.Due
SPEAG SAM Phantom - N/A N/A N/A

SPEAG Triple Modular Phantom - N/A N/A N/A

Staubli Robot TX90 XLspeag F13/5R4XF1/A/01 N/A N/A N/A

Staubli CS8Cspeag-TX90 F13/5R4XF1/C/01 N/A N/A N/A

HP Pavilion t000_puffer KRJ51201TV N/A N/A N/A

SPEAG Light Alignment Sensor 273 N/A N/A N/A

Staubli Teach Pendant (Joystick) D22134001 1 N/A N/A N/A

SPEAG DAE3 446 Jan. 21, 2015 Annual Jan. 21, 2016
SPEAG DAE4 652 Mar. 18, 2015 Annual Mar. 18, 2016
SPEAG DAE4 648 Apr. 28, 2015 Annual Apr. 28, 2016
SPEAG DAE4 1417 Jan. 27, 2015 Annual Jan. 27, 2016
SPEAG E-Field Probe ET3DV6 1631 Jan. 28, 2015 Annual Jan. 28, 2016
SPEAG E-Field Probe ET3DV6 1609 Jan. 27, 2015 Annual Jan. 27, 2016
SPEAG E-Field Probe EX3DV4 3967 Dec. 22, 2014 Annual Dec. 22, 2015
SPEAG E-Field Probe EX3DV4 3903 Aug. 28, 2014 Annual Aug. 28, 2015
SPEAG Dipole D750V3 1014 Jul. 24, 2014 Annual Jul. 24, 2015
SPEAG Dipole D835V2 441 Jan. 23, 2015 Annual Jan. 23, 2016
SPEAG Dipole D1800V2 2d007 Feb. 19, 2015 Annual Feb. 19, 2016
SPEAG Dipole D1900V2 5d061 Jul. 23, 2014 Annual Jul. 23, 2015
SPEAG Dipole D2450V2 743 Jul. 24, 2014 Annual Jul. 24, 2015
Agilent Power Meter(F) E4419B MY41291386 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent Power Sensor(G) 8481 MY41090680 Oct. 27, 2014 Annual Oct. 27, 2015
SPEAG DAKS 3.5 1038 May 26, 2015 Annual May 26, 2016
HP Dual Directional Coupler 778D 16072 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent Base Station E5515C GB44400269 Feb. 09, 2015 Annual Feb. 09, 2016
HP Signal Generator 8664A 3744A02069 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent N9020A/ SIGNAL ANALYZER MY50510407 Mar. 23, 2015 Annual Mar. 23, 2016
HP Network Analyzer 8753ES JP39240221 Mar. 23, 2015 Annual Mar. 23, 2016
R&S Base Station CMW500 100990 Dec. 05, 2014 Annual Dec. 05, 2015
NOTE:

1. The E-field probe was calibrated by SPEAG, by the waveguide technique procedure. Dipole Verification
measurement is performed by HCT Lab. before each test. The brain/body simulating material is calibrated by
HCT using the DAKS 3.5 to determine the conductivity and permittivity
(dielectric constant) of the brain/body-equivalent material.
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5. SAR MEASUREMENT PROCEDURE

The evaluation was performed with the following procedure:

1. The SAR value at a fixed location above the ear point was measured and was used as a reference value
for assessing the power drop.

2. The SAR distribution at the exposed side of the head was measured at a distance of 3.9 mm from the
inner surface of the shell. The area covered the entire dimension of the head and the horizontal grid
spacing was 15 mm x 15 mm. Based on this data, the area of the maximum absorption was determined
by spline interpolation.

3. Around this point, a volume of 32 mm x 32 mm x 30 mm was assessed by measuring 5 x 5 x 7 points. On
this basis of this data set, the spatial peak SAR value was evaluated with the following procedure:

a. The data at the surface were extrapolated, since the center of the dipoles is 2.7 mm away from the tip
of the probe and the distance between the surface and the lowest measuring point is 1.2 mm. The
extrapolation was based on a least square algorithm. A polynomial of the fourth order was calculated
through the points in z-axes. This polynomial was then used to evaluate the points between the surface
and the probe tip.

b. The maximum interpolated value was searched with a straight-forward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed using the
3D-Spline interpolation algorithm. The 3D-spline is composed of three one-dimensional splines with the
“Not a knot” condition (in x, y, and z directions. The volume was integrated with the trapezoidal algorithm.
One thousand points (10 x 10 x 10) were interpolated to calculate the average.

c. All neighboring volumes were evaluated until no neighboring volume with a higher average value was
found.

4. The SAR value, at the same location as procedure #1, was re-measured. If the value changed by more
than 5 %, the evaluation is repeated.

Origin Y-axis
'd o«

-

X-axis

Figure 12. SAR Measurement Point in Area Scan

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s).

The measurement grid within an Area Scan is defined by the grid extend, grid step size and grid offset. Next,
in order to determine the EM field distribution in a three-dimensional spatial extension, Zoom Scan is required.
The Zoom Scan is performed around the hightest E-field value to determine the averaged SASR-distribution
over 10g.

Area scan and zoom scan resolution setting follow KDB 865664 D01v01r03 quoted below.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 17 of 196
HCT-A-1506-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401

Report No.



MCT OO

FCC ID: A3LSMJ500M

Maximum area scan spatial resolution: AXare, AVama

Issue Date: Jun. 26, 2015
=3 GHz =3 GHz

Maxinmmum distance from closest measurement point Y
(geometric center of probe sensors) to phantom surface 541 mm 510(2)1 0.5 mm
Maximmm probe angle from probe axis to phantom surface 300+ 1° 20° = 1°
normal at the measurement location e Gtk

=2GHz: = 15mm 3-4GHz =12 mm

2-3GHz =12 mm 4-6 GHz < 10 mm

When the x or v dimension of the test device, in the
measurement plane onentation, 15 smaller than the above, the
measurement resolution mmst be = the coresponding x or y
dimension of the test device with at least one measurement
point on the test device.

i ' - " =2GHz: =8mm 3-4GHz = 5mm’
Maximum zoom scan spatial resolution: Axzoce, AVZoom )3 GHz: < 5 mm’ 4-6GHz = 4 mm’
3-4GHz. =4 mm
uniform gnd: Azz, ,(n) <5 mm 4-5GHz = 3mm
5-6GHz: = 2mm
Maximmm zoom scan Azzem( 1) between 1% 3-4GHz=3mm
Wmmml two points closest to =4 mm 4-5GHz: =2 5mm
ne to phantom hantom surface = )
i eraded P 5-6GHz <2 mm
end
Azzom(n>1): between _yE
subsequent points = 1.5-Azgom(n-1)
Mini 3-4GHz =28 mm
i e =30 mm 4-5GHz = 25 mm
= 5-6GHz =22 mm

2011 for details.

GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz.

Note: & 15 the penetration depth of a plane-wave at normal incidence to the tissue mednmm: see draft standard IEEE P1528-

" When zoom scan is required and the reported SAR from the area scan based I-g SAR estimation procedures of KDB
44749815 =14 Wikg, =8 mm =7 mm and = 5 mm zoom scan resolution may be applied, respectively, for 2 GHz to 3
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6. DESCRIPTION OF TEST POSITION

6.1 HEAD POSITION

The device was placed in a normal operating position
with the Point A on the device, as illustrated in following
drawing, aligned with the location of the RE(ERP) on
the phantom. With the ear-piece pressed against the
head, the vertical center line of the body of the handset
was aligned with an imaginary plane consisting of the
RE, LE and M. While maintaining these alignments, the
body of the handset was gradually moved towards the
cheek until any point on the mouth-piece or keypad
contacted the cheek. This is a cheek/touch position.
For ear/tilt position, while maintain the device aligned
with the BM and FN lines, the device was pivot against

ERP back for 15° or until the device antenna touch the

phantom._Please refer to IEEE 1528-2003 illustration below. Figure 13. Side view of the phantom
vertical vertical
center ling center line

w2

horizontal
line

horizontal

line A acoustic
A output
agﬁut;:tc B bottom of
bottom of handset B
handset

Figure 14. Handset vertical and horizontal reference lines
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6.2 Body Holster/Belt Clip Configurations

Body-worn operating configurations are tested with the belt-clips and holsters attached to the device and
positioned against a flat phantom in a normal use configuration. A device with a headset output is tested with
a headset connected to the device. Body dielectric parameters are used.

Accessories for Body-worn operation configurations are divided into two categories: those that do not contain
metallic components and those that contain metallic components. When multiple accessories that do not
contain metallic components are supplied with the device, the device is tested with only the accessory that
dictates the closest spacing to the body. Then multiple accessories that contain metallic components are
tested with each accessory. If multiple accessory share an identical metallic component (i.e. the same
metallic belt-clip used with different holsters with no other metallic components) only the accessory that
dictates the closest spacing to the body is tested.

Body-worn accessories may not always be supplied or available as options for some Devices intended to be
authorized for body-worn use. In this case, a test configuration with a separation distance between the back of
the device and the flat phantom is used.

Since this EUT does not supply any body worn accessory to the end user a distance of 1.0 cm from the EUT
back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

Transmitters that are designed to operate in front of a person’s face, as in push-to-talk configurations, are
tested for SAR compliance with the front of the device positioned to face the flat phantom. For devices that
are carried next to the body such as a shoulder, waist or chest-worn transmitters, SAR compliance is tested
with the accessory(ies), Including headsets and microphones, attached to the device and positioned against a
flat phantom in a normal use configuration.

In all cases SAR measurements are performed to investigate the worst-case positioning. Worstcase
positioning is then documented and used to perform Body SAR testing.
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/. MEASUREMENT UNCERTAINTY

Error Tol Prob. Standard
Description dist. Div. Ci Uncertainty Veff
(= %) (= %)
1. Measurement System
Probe Calibration 6.00 N 1 1 6.00 oo
Axial Isotropy 4.70 R 1.73 0.7 1.90 oo
Hemispherical Isotropy 9.60 R 1.73 0.7 3.88 oo
Boundary Effects 1.00 R 1.73 1 0.58 oo
Linearity 4.70 R 1.73 1 2.71 oo
System Detection Limits 1.00 R 1.73 1 0.58 oo
Readout Electronics 0.30 N 1.00 1 0.30 oo
Response Time 0.8 R 1.73 1 0.46 co
Integration Time 2.6 R 1.73 1 1.50 o
RF Ambient Conditions 3.00 R 1.73 1 1.73 o
Probe Positioner 0.40 R 1.73 1 0.23 co
Probe Positioning 2.90 R 1.73 1 1.67 oo
Max SAR Eval 1.00 R 1.73 1 0.58 o
2.Test Sample Related
Device Positioning 2.90 N 1.00 1 2.90 145
Device Holder 3.60 N 1.00 1 3.60 5
Power Drift 5.00 R 1.73 1 2.89 oo
3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 oo
Liquid Conductivity(target) 5.00 R 1.73 0.64 1.85 ©o
Liquid Conductivity(meas.) 2.50 N 1 0.64 1.60 ©o
Liquid Permitivity(target) 5.00 R 1.73 0.6 1.73 ©o
Liquid Permitivity(meas.) 2.50 N 1 0.6 1.50 ©o
Combind Standard Uncertainty 10.85
Coverage Factor for 95 %o k=2
Expanded STD Uncertainty 21.70
Table 7.1 Uncertainty (750 MHz- 2 450 MHz)
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8. ANSI/IEEE C95.1 - 1992 RF EXPOSURE LIMITS

UNCONTROLLED CONTROLLED
HUMAN EXPOSURE ENVIRONMEN.T ENVIRONMENT
General Population Occupational
(W/kg) or (mWi/g) (W/kg) or (mWi/g)
SPATIAL PEAK SAR * 160 8.00
(Brain)
SPATIAL AVERAGE SAR ** 0.08 0.40
(Whole Body)
SPATIAL PEAK SAR 400 20.00

(Hands / Feet / Ankle / Wrist)

Table 8.1 Safety Limits for Partial Body Exposure
NOTES:

* The Spatial Peak value of the SAR averaged over any 1 g of tissue (defined as a tissue volume in
the shape of a cube) and over the appropriate averaging time.

** The Spatial Average value of the SAR averaged over the whole-body.

*** The Spatial Peak value of the SAR averaged over any 10 g of tissue (defined as a tissue volume
in the shape of a cube) and over the appropriate averaging time.

Uncontrolled Environments are defined as locations where there is the exposure of individuals who have no
knowledge or control of their exposure.

Controlled Environments are defined as locations where there is exposure that may be incurred by persons
who are aware of the potential for exposure, (i.e.as a result of employment or occupation).
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9. SAR SYSTEM VALIDATION

Per FCC KCB 865664 DO02v01r01, SAR system validation status should be document to confirm
measurement accuracy. The SAR systems (including SAR probes, system components and software
versions) used for this device were validated against its performance specifications prior to the SAR
measurements. Reference dipoles were used with the required tissue- equivalent media for system validation,
according to the procedures outlined in IEEE 1528-2003 and FCC KDB 865664 D01v01r03. Since SAR probe
calibrations are frequency dependent, each probe calibration point was validated at a frequency within the
valid frequency range of the probe calibration point, using the system that normally operates with the probe
for routine SAR measurements and according to the required tissue-equivalent media.

A tabulated summary of the system validation status including the validation date(s), measurement
frequencies, SAR probes and tissue dielectric parameters has been included.

S?ﬁt\eRm Probe Probe Dielectric Parameters CW Validation Modulation Validation
# Probe Type Callgtériittion Dipole - Meas.u.re.d Measur.e(.:l Sensitivity Erob9 Probe | MOD. | Duty PAR
Permittivity | Conductivity Linearity|lsotropy | Type |Factor
10 1631 [ET3DV6 | Head | 750 | 1014 2015.2.9 421 0.91 PASS PASS | PASS | N/A | N/A | N/A
8 3967 [EX3DV4 | Body | 750 | 1014 2015.1.12 55.7 0.98 PASS PASS | PASS | N/A | N/A | N/A
10 1631 [ET3DV6 | Head | 835 | 441 2015.2.9 41.6 0.88 PASS PASS | PASS |GMSK|PASS | N/A
10 1631 [ET3DV6 | Body | 835 | 441 2015.2.10 55.1 0.98 PASS PASS | PASS |GMSK|PASS | N/A
10 1631 [ET3DV6 | Head | 835 | 441 2015.2.9 41.6 0.88 PASS PASS | PASS | N/A | N/A | N/A
2 1609 [ET3DV6 | Body | 835 | 441 2015.2.6 55.4 0.97 PASS PASS | PASS | N/A | N/A | N/A
10 1631 [ET3DV6 | Head | 1800 | 2d007 2015.3.2 40.5 1.39 PASS PASS | PASS |GMSK|PASS | N/A
10 1631 [ET3DV6 | Body | 1800 | 2d007 2015.3.2 53.4 1.53 PASS PASS | PASS |GMSK|PASS | N/A
2 1609 [ET3DV6 | Body | 1800 | 2d007 2015.3.2 53.1 1.54 PASS PASS | PASS | N/A | N/A | N/A
10 1631 [ET3DV6 | Head | 1900 | 5d061 2015.2.9 39.7 1.41 PASS PASS | PASS |GMSK|PASS | N/A
2 1609 [ET3DV6 | Body | 1900 | 5d061 2015.2.6 52.1 1.52 PASS PASS | PASS |GMSK|PASS | N/A
10 1631 [ET3DV6 | Head | 1900 | 5d061 2015.2.9 39.7 1.41 PASS PASS | PASS | N/A | N/A | N/A
2 1609 [ET3DV6 | Body | 1900 | 5d061 2015.2.6 52.1 1.52 PASS PASS | PASS | N/A | N/A | N/A
5 3903 |[EX3DV4 | Head (2450 | 743 2014.9.11 38.2 1.79 PASS PASS | PASS |OFDM| N/A | PASS
5 3903 |[EX3DV4 | Body (2450 | 743 2014.9.12 53.2 1.95 PASS PASS | PASS |OFDM| N/A | PASS
SAR System Validation Summary
Note;

All measurement were performed using probes calibrated for CW signal only. Modulations in the table bove
represent test configurations for which the measurement system has been validated per FCC KDB
Publication 865664 D01v01r03. SAR system were validated for modulated signals with a periodic duty cycle,
such as GMSK, or with a high peak to average ratio (>5 dB), such as OFDM according to KDB 865664
D01v01r03.
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10. SYSTEM VERIFICATION

10.1 Tissue Verification

[ll:vrlquZ] Date Probe | Dipole | Liquid quw[do (':I']emp. Parameters -I\Zizt M?lelzged De\[/: iuon L[Lr/?]n
700 er 42.20 42.85 +154 | £5
c 0.889 0.8686 -2.29 5
er 42.148 42.68 +126 | £5
710 | Jun. 15,2015 | 1631 | 1014 | Head 22.3 S 0891 08784 141 15
750 er 41.94 42.225 +068 | £5
o 0.893 0.908 +168 | £5
700 er 55.73 55.35 - 0.68 +5
c 0.959 0.9227 -3.79 +5
er 55.69 55.24 - 0.81 +5
710 | Jun. 16,2015 | 3967 | 1014 | Body 22.6 S 0961 09327 YY) 15
750 er 55.53 54.629 -1.62 +5
c 0.963 0.97 +0.73 | £5
820 er 41.578 43.2 +390 | 5
c 0.899 0.8856 -1.49 5
er 41.5 42.968 +354 | £5
835 | Jun. 02,2015 | 1631 | 441 | Head 224 S 0.90 0.9 +000 1 =5
850 er 41.500 42.78 +3.08 | £5
c 0.916 0.9151 -0.10 +5
820 er 55.258 56.98 +312 | £5
c 0.969 0.97 +0.10 | £5
er 55.2 56.823 +294 | £5
835 | Jun. 03,2015 | 1631 | 441 Body 22.7 S 097 0982 +124 5
850 er 55.154 56.73 +286 | +5
c 0.988 0.99 +020 | £5
820 er 41.578 42.99 +340 | 5
c 0.899 0.8819 -1.90 5
er 41.5 42.791 +3.11 5
835 | Jun. 11,2015 | 1631 Head 22.5 S 0.90 0897 033 15
850 er 41.500 42.6 +265 | £5
c 0.916 0.9115 -0.49 +5
820 er 55.258 56.98 +312 | £5
c 0.969 0.9680 -0.10 +5
er 55.2 56.85 +299 | +5
835 | Jun. 12,2015 | 1609 Body 22.6 S 097 098 103 1 =5
850 er 55.154 56.69 +278 | 5
c 0.988 0.9926 +047 | £5
1710 er 40.14 41.59 + 3.61 5
c 1.348 1.32 -2.08 5
er 40.08 41.32 +3.09 |5
1750 | Jun. 04, 2015 | 1631 |2d007| Head 224 S 1371 136 0.80 15
1800 er 40.00 41.204 + 3.01 5
c 1.400 1.409 +064 | £5
1710 er 53.54 55.0 +273 | £5
c 1.46 1.406 -3.70 +5
er 53.43 54.8 +256 | +£5
1750 | Jun. 05,2015 | 1631 |2d007| Body 22.2 S 1488 144 7303 15
1800 er 53.30 54.702 +263 | 5
c 1.520 1.499 -1.38 5
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Freq. Date Probe | Dipole | Liquid Liquid Temp. Parameters 1\22%? M?Z‘Slsged Deviation | Limit
[MHZz] [°C] [%] [%]
710 er 5354 | 5329 | -047 |5
o 1.46 1399 | -418 | %5
1750 | Jun. 08,2015 | 1609 |2d007| Body | 22.3 = ?34-32 fi;; - g-gg : g
800 er 5330 | 5302 | -053 |5
. 1520 | 1489 | -204 | %5
550 er 40000 | 4001 | 002 | £5
s 1400 | 1337 | -450 | %5
1580 er 40000 | 3925 | -188 |5
Jun. 04,2015 | 1631 |5d061| Head | 22.4 o 14'3000 ejé397;6 - ;gi : g
1900 s 1.40 139 | -029 |5
1910 er 40000 | 3897 | -258 |5
s 7400 | 1407 | +050 | £5
1850 er 53.300 | 54.00 | +148 | £5
s 1520 | 1501 | -125 | %5
1880 er 53300 | 54.14 | +158 | £5
Jun. 05,2015 | 1609 |5d061| Body | 22.5 o 15'2230 514503037 : ?-gg : g
1900 s 1.5 1549 | +191 |5
1910 er 53300 | 5393 | 118 | £5
s 1520 | 1556 | +237 | £5
1850 er 40000 | 400 | 000 | £5
s 1400 | 1338 | -443 | %5
1860 er 40000 | 3914 | -215 |5
s 1400 | 1374 | -186 | %5
— Jun. 09, 2015 | 1631 |5d061| Head | 222 o B
s 1.40 1396 | -029 | %5
1910 er 40000 | 389 | -275 |5
- 1400 | 1407 | +050 | £5
1850 er 53300 | 5413 | 156 | £5
s 1520 | 1502 | -1.18 | %5
1880 er 53300 | 5416 | +161 | £5
Jun. 10,2015 | 1609 |5d061| Body | 22.3 o 15'2230 514503385 * 1;2 : g
1300 s 152 1553 | +217 |25
1910 er 53300 | 53.94 | *120 |25
s 1,520 156 | +263 | £5
or 39287 | 4000 | +181 | %5
2401 s 1.756 175 | -034 |5

+
2450 | Jun. 09,2015 | 3903 | 743 | Head | 21.1 = 02 998 | IS =0
er 39138 | 3960 | +118 | %5
2499 s 1.853 186 | +038 |5
er 52765 | 5210 | -126 | 5
2401 . 1.903 1.89 7068 |25
_ +

2450 | Jun. 09,2015 | 3903 | 743 | Body | 21.1 = ?29'2 511 '9850 . 10'210 : g
er 52638 | 5180 | -159 | £5
2499 s 2.019 2.01 045 | %5

The Tissue dielectronic parameters were measured prior to the SAR evaluation using an Agilent 85070C
Dielectronic Probe Kit and Agilent Network Analyzer.

HCT CO., LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 25 of 196
HCT-A-1506-F009-1 TEL: +82 31 645 6300  FAX: +82 31 645 6401

Report No.




CT

HCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

10.2 System Verification

Prior to assessment, the system is verified to the £ 10 % of the specifications at 750 MHz / 835 MHz / 1 800
MHz / 1 900 MHz / 2 450 MHz by using the system Verification kit. (Graphic Plots Attached)

System Verification Results

- 1 W Target 1w -

0 e | P 080l | Tomp | Tom | S | SRR, [Metees et
[MHZ] [*C [*C] [mW/g] [mW/g] [mW/g] [%] [%]
750 | Jun. 15,2015 | 1631 Head | 22.5 223 8.31 0.824 8.24 -0.84 | £10

750 |Jun. 16,2015 | 3967 101 Body | 22.8 22.6 8.63 0.807 8.07 -6.49 | £10

835 |Jun. 02,2015 | 1631 Head | 22.6 22.4 9.21 0.924 9.24 +0.33 | £10

835 |Jun. 03,2015 | 1631 Body | 22.9 22.7 9.34 0.929 9.29 -054 | £10

835 | Jun. 11,2015 | 1631 1 Head | 22.7 22.5 9.21 0.934 9.34 +1.41 | £10

835 |Jun. 12,2015 | 1609 Body | 22.8 22.6 9.34 0.935 9.35 +011 | £10

1800 | Jun. 04, 2015 | 1631 Head | 22.6 22.4 38.3 3.75 37.5 -2.09 | £10
1800 | Jun. 05, 2015 | 1631 |2d007| Body | 22.4 22.2 38.3 3.73 37.3 -261 | £10
1800 | Jun. 08, 2015 | 1609 Body | 22.5 223 38.3 3.78 37.8 -1.31 | £10
1900 | Jun. 04, 2015 | 1631 Head | 22.6 22.4 40.6 3.96 39.6 -246 | £10
1900 | Jun. 05, 2015 | 1609 04061 Body | 22.7 22.5 40.8 3.94 39.4 -343 | £10
1900 | Jun. 09, 2015 | 1631 Head | 22.4 22.2 40.6 4.06 40.6 +0.00 | £10
1900 | Jun. 10, 2015 | 1609 04061 Body | 22.5 223 40.8 4.09 40.9 +0.25 | £10
2450 | Jun. 09, 2015 | 3903 Head | 21.3 211 53.2 5.52 55.2 +3.76 | £10
2450 | Jun. 09, 2015 | 3903 s Body | 21.3 211 51.3 5.10 51 -0.58 | £10

10.3 System Verification Procedure

SAR measurement was prior to assessment, the system is verified to the + 10 % of the specifications at each

frequency band by using the system Verification kit. (Graphic Plots Attached)

- Cabling the system, using the Verification kit equipments.

- Generate about 100 mW Input Level from the Signal generator to the Dipole Antenna.

- Dipole Antenna was placed below the Flat phantom.

- The measured one-gram SAR at the surface of the phantom above the dipole feed-point should be within 10 %
of the target reference value.

- The results are normalized to 1 W input power.

NOTE;
SAR Verification was performed according to the FCC KDB 865664 D01v01r03.
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11. RF CONDUCTED POWER MEASUREMENT

Power measurements were performed using a base station simulator under digital average power.

The handset was placed into a simulated call using a base station simulator in a shielded chamber.

Such test signals offer a consistent means for testing SAR and are recommended for evaluation SAR
SAR measurements were taken with a fully charged battery. In order to verify that the device was tested
and maintained at full power, this was configured with the base station simulator. The SAR measurement
Software calculates a reference point at the start and end of the test to check for power drifts. If conducted
Power deviations of more then 5 % occurred, the tests were repeated.

11.1 Output Power Specifications.

This device operates using the following maximum output power specifications. SAR values were scaled to

the maximum allowed power to determine compliance per KDB publication 447498 D01v05r02.

GSM
GSM850 GSM1900
Target Power : 33.0 dBm Target Power : 30.0 dBm
GPRS850 PCS1900

GPRS 1tx : 33.0 dBm / EDGE 1tx : 27.0 dBm GPRS 1tx : 30.0 dBm / EDGE 1tx : 27.0 dBm

GPRS 2tx : 31.5 dBm / EDGE 2tx : 25.5 dBm GPRS 2tx : 28.5 dBm / EDGE 2tx : 24.5 dBm

GPRS 3tx: 29.0 dBm / EDGE 3tx : 23.5 dBm GPRS 3tx : 27.0 dBm / EDGE 3tx : 22.5 dBm

GPRS 4tx : 27.0 dBm / EDGE 4tx : 22.0 dBm GPRS 4tx : 25.5 dBm / EDGE 4tx : 21.0 dBm

Tune-up Tolerance : -1.5 dB/ +0.5 dB

WCDMA
WCDMAS850 WCDMA1700
3GPP Rel-R8 Target Power : 22.5 dBm | 3GPP Rel-R8 Target Power : 22.5 dBm
HSDPA 3GPP Cat.24 Target Power : 22.5 dBm | HSDPA 3GPP Cat.24 Target Power : 21.5 dBm
HSUPA 3GPP Cat.6 Target Power : 22.5 dBm | HSUPA 3GPP Cat.6 Target Power : 22.5 dBm
DC-HSDPA Target Power : 22.5 dBm | DC-HSDPA Target Power : 21.5 dBm
WCDMA1900
3GPP Rel-R8 Target Power : 22.5 dBm
HSDPA 3GPP Cat.24 Target Power : 21.5 dBm
HSUPA 3GPP Cat.6 Target Power : 22.5 dBm
DC-HSDPA Target Power : 21.5 dBm
Tune-up Tolerance : -1.5 dB/ +0.5 dB
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LTE
Mode/Band LTE Band 2 LTE Band 4 LTE Band 5 LTE Band 17
Target Power 23.0dBm 23.0dBm 23.0dBm 23.0dBm
Tune-up Tolerance : -1.5 dB/ +0.5 dB
Wifi
Mode / Band IEEE 802.11 (in dBm)
802.11 a 802.11b 802.11 ¢ 802.11 n 802.11 ac
2.4 GHz WIFI N/A 17 14 13 N/A
Upper Tune-up Tolerance : +0.5 dB
BT.
Target power (dBm)
GFSK (DH5) 9.5
Bluetooth (in dBm)  /4DQPSK (2-DH5) 7
8DPSK (3-DH5) 7
Bluetooth LE 1
Upper Tune-up Tolerance : +0.5 dB
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11.2 GSM

Conducted output power measurements were performed using a base station simulator under digital average
power.

Base Station Simulator EUT
RF Connector

SAR Test for WWAN were performed with a base station simulator Agilent E5515C. Communication between
the device and the emulator was established by air link. Set base station emulator to allow DUT to radiate
maximum output power during all tests. Please refer to the below worst case SAR operation setup.

- GSM voice: Head SAR Body worn SAR

- GPRS Multi-slots : Body SAR with GPRS/EDGE  Multi-slot Class 33 with CS 1 (GMSK)

Note;

This EUT’'S GSM, GPRS and EDGE device class is B. Per KDB 941225 D01v03, GMSK GPRS and EDGE
mode is the primary mode. CS1/MCS7 coding scheme was used in GPRS/EDGE output power
measurements and SAR Testing, as a condition where GMSK/8PSK modulation was ensured. Investigation
has shown that CS1 - CS4/ MCS5 — MCS9 settings do not have any impact on the output levels in the
GPRS/EDGE modes.

GSM Conducted output powers (Burst-Average)

Voice GPRS(GMSK) Data — CS1 EDGE Data
Band | Channel [ oon GPRS | GPRS | GPRS | GPRS | EDGE | EDGE | EDGE | EDGE
1TXSlot | 2TXSlot | 3TX Slot | 4TX Slot | 1 TXSlot | 2 TX Slot | 3 TX Slot | 4 TX Slot
(dBm) | " 4Bm) | (@Bm) | (@Bm) | @Bm) | (dBm) @m) | (@Bm) | (dBm)
128 32.55 32.53 31.64 28.82 27.07 27.11 25.23 23.36 21.94
%?g/l 190 32.80 32.77 31.84 29.05 26.94 27.36 25.51 23.66 22.07
251 32.89 32.87 31.52 29.18 27.06 27.18 25.31 23.48 22.06
512 30.22 30.27 28.49 27.28 25.67 27.30 24.61 22.60 21.32
23980'\3 661 30.17 30.21 28.65 27.10 2547 27.33 24.61 22.58 21.30
810 29.81 29.84 28.30 26.87 25.26 26.98 24.32 22.29 21.03
GSM Conducted output powers (Frame-Average)
Voice GPRS(GMSK) Data — CS1 EDGE Data
Band | Channel [ ooy | GPRS | GPRS | GPRS | GPRs | EDGE | EDGE | EDGE | EDGE
1TX Slot | 2TX Slot | 3TX Slot | 4 TXSlot | 1TX Slot | 2 TX Slot | 3TX Slot | 4 TX Slot
(dBm) | "4Bm) | (@Bm) | (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)
128 23.52 23.50 25.62 24 .56 24.06 18.08 19.21 19.10 18.93
%?g/l 190 23.77 23.74 25.82 24.79 23.93 18.33 19.49 19.40 19.06
251 23.86 23.84 25.50 24.92 24.05 18.15 19.29 19.22 19.05
512 21.19 21.24 22.47 23.02 22.66 18.27 18.59 18.34 18.31
1G980|\g 661 21.14 21.18 22.63 22.84 22.46 18.30 18.59 18.32 18.29
810 20.78 20.81 22.28 22.61 22.25 17.95 18.30 18.03 18.02
Note:

Time slot average factor is as follows:

1 Tx slot = 9.03 dB, Frame-Average output power = Burst-Average output power — 9.03 dB
2 Tx slot = 6.02 dB, Frame-Average output power = Burst-Average output power — 6.02 dB
3 Tx slot = 4.26 dB, Frame-Average output power = Burst-Average output power — 4.26 dB
4 Tx slot = 3.01 dB, Frame-Average output power = Burst-Average output power — 3.01 dB
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11.3 WCDMA

Body SAR is not required for handsets with HSDPA/HSUPA capabilities when the maximum average output
of each RF channel with HSDPA active is less than 2 dB higher than that measured without HSDPA using
12.2 kbps RMC and the maximum SAR for 12.2 kbps RMC is < 75 % of the SAR limit. Otherwise, SAR is
Measured for HSDPA, using an FRC with H-Set 1 in Sub-test 1 and a 12.2 kbps RMC configured in Test Loop
Mode 1, using the highest body SAR configuration in 12.2 kbps RMC without HSDPA, on the maximum output
channel with the body exposure configuration that results in the highest SAR in 12.2 kbps RMC for that RF
channel.

11.3.1 Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in section 5.2 of 3 GPP TS 34.121, using the appropriate RMC or AMR with TPC(transmit power
control) set to all “1s”.

11.3.2 Head SAR Measurements

SAR for head exposure configurations is measured using the 12.2 kbps RMC with TPC bits configured to all
“1s”. SAR in AMR configurations is not required when the maximum average output of each RF

channel for 12.2 kbps AMR is less than 2 dB higher than that measured in 12.2 kbps RMC. Otherwise,
SAR is measured on the maximum output channel in 12.2 AMR with a 3.4 kbps SRB (signaling radio
bearer using the exposure configuration that results in the highest SAR for that RF channel in 12.2 RMC.

11.3.3 Body SAR Measurement
SAR for body exposure configurations is measured using the 12.2 kbps RMC with the TPC bits all “1s”.

11.3.4 Handsets with Release 5 HSDPA

Body SAR is not required for handsets with HSDPA capabilities when the maximum average output of each
RF channel with HSDPA active is less than % dB higher than that measured without HSDPA using 12.2 kbps
RMC and the maximum SAR for 12.2 kbps RMC is < 75 % of the SAR limit. Otherwise, SAR is Measured for
HSDPA, using an FRC with H-Set 1 in Sub-test 1 and a 12.2 kbps RMC configured in Test Loop Mode 1,
using the highest body SAR configuration in 12.2 kbps RMC without HSDPA, on the maximum output channel
with the body exposure configuration that results in the highest SAR in 12.2 kbps RMC for that RF channel.

Sub-Test 1 Setup for Release S HSDPA

Sub-test Be Ba (E;J Be/Ba B @ CM (dB)”
1 215 15/15 64 215 415 0.0
2 12/159 15/15% 64 12/157 24/15 1.0
3 15/15 8/15 64 15/3 30/15 15
4 15/15 415 64 15/ 30/15 15

Note 1: AAC{-. A.\’ACK and ﬂCQI =& Ahs = ﬁ]_“.':ﬁ: =315 < B'.._.‘= 30/15 *BC
Note 2: CM = 1 for Be/Ba =12/15, Pr/B=24/15.
Note 3: For subtest 2 the B/B4 ratio of 12/15 for the TFC during the measurement period (TF1, TFO) 1s achieved by

setting the signaled gain factors for the reference TFC (TF1, TF1) to B. = 11/15 and Ba = 15/15.
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11.3.5 Handsets with Release 6 HSPA (HSDPA/HSUPA)

Body SAR is not required for handsets with HSPA capabilities when the maximum average output of
each RF channel with HSUPA/HSDPA active is less than Y2 dB higher than that measured without
HSUPA/HSDPA using 12.2 kbps RMC and the maximum SAR for 12.2 kbps RMC is < 75 % of the SAR
limit. Body SAR for HSPA is measured with E-DCH Sub-test 5, using H-Set 1 and QPSK for FRC and a
12.2 kbps RMC configured in Test Loop Mode 1 with power control algorithm 2, according to the highest
body SAR configuration in 12.1 kbps RMC without HSPA. When VOIP is applicable for head exposure,
SAR is not required when the maximum output of each RF channel with HSPA is less than V4 dB higher
than that measured using 12.2 kbps RMC; otherwise, the same HSPA configuration used for body
measurement should be used to test for head exposure.

Sub- Ba , o Bed Bea | CMY | MPR | AGY | E-
Bc Bd . ﬁc"ﬁd i3 ﬁe: Bed - .
test (SE) (SE) | (codes) | (dB) (dB) | Index | TFCI
1 | 11715% | 15159 | 64 | 117159 | 22/15 | 209/225 | 1039225 | 4 1 1.0 0.0 20 75
2 6/15 15115 | 64 6/15 | 12715 | 12115 94/75 4 1 30 2.0 12 67
3 | 1sas | 9ns | ea | 1sm | 3015 | zons | BtV 4 2 20 | 10| 15 | 92
et 47115

4 2115 15115 | 64 2115 | 415 2/15 56/75 4 1 3.0 2.0 17 71
3 1515% | 1515% | 64 | 15/15% | 30/15 | 2415 134/15 4 1 1.0 0.0 21 81

Note 1: AACK: Q_YACK and QCQI =8< A:L,. = BIIS";B: =30/15 < |3]_= 30/15 *Gc.

Note 2: CM = 1 for B/Ba=12/15, Pns/B=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH. E-DPDCH and E-
DPCCH the MPR 15 based on the relative CM difference.

Note 3: For subtest 1 the B./B4 ratio of 11/15 for the TFC during the measurement period (TF1, TF0) 1s achieved by setting the
signaled gamn factors for the reference TFC (TF1. TF1) to B, = 10/15 and Ba= 15/15.

Note 4: For subtest 5 the p/Bg ratio of 15/15 for the TFC dunng the measurement period (TF1, TFO) 1s achieved by setting the
signaled gain factors for the reference TFC (TF1. TF1) to p. = 14/15 and fg= 15/15.

Note 5: Testing UE using E-DPDCH Physical Laver category 1 Sub-test 3 1s not required according to TS 25.306 Table 5.1g.

Note 6: f.g can not be set directly: it is set by Absolute Grant Value.

Note : Per KDB 941225 D01v03, the 12.2kbps RMC is the primary mode.

WCDMAS850
3GPP 3GPP 34.121
Cellular Band [dBm]
Release Mode
et Subtest UL 4132 UL 4183 UL 4233
DL 4357 DL 4408 DL 4458
99 WCDMA 12.2 kbps RMC 22.59 22.68 22.57
99 WCDMA 12.2 kbps AMR 22.52 22.66 22.56
5 Subtest 1 22.49 22.63 22.54
5 Subtest 2 22.52 22.65 22.54
HSDPA
5 Subtest 3 22.46 22.62 22.53
5 Subtest 4 22.53 22.63 22.52
6 Subtest 1 22.19 22.51 22.41
6 Subtest 2 20.47 20.58 20.71
6 HSUPA Subtest 3 21.15 21.49 21.35
6 Subtest 4 19.19 19.38 19.31
6 Subtest 5 22.15 22.50 22.39
8 Subtest 1 22.40 22.65 22.58
8 Subtest 2 22.41 22.64 22.55
DC-HSDPA
8 Subtest 3 22.41 22.63 22.56
8 Subtest 4 22.42 22.62 22.54
WCDMA Average Conducted output powers
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WCDMA1700
3GPP 3GPP 34.121
AWS Band [dBm]
Release Mode
et Subtest UL 1312 UL 1412 UL 1512
DL 1537 DL 1638 DL 1738
99 WCDMA 12.2 kbps RMC 22.49 22.78 22.82
99 WCDMA 12.2 kbps AMR 22.49 22.79 22.84
5 Subtest 1 21.50 21.66 21.82
5 Subtest 2 21.45 21.65 21.79
HSDPA
5 Subtest 3 20.98 21.19 21.33
5 Subtest 4 21.01 21.20 21.35
6 Subtest 1 21.32 21.69 21.82
6 Subtest 2 20.04 20.29 20.64
6 HSUPA Subtest 3 20.51 20.05 20.85
6 Subtest 4 20.98 20.72 20.85
6 Subtest 5 21.47 21.52 21.82
8 Subtest 1 21.40 21.56 21.70
8 Subtest 2 21.46 21.55 21.61
DC-HSDPA
8 Subtest 3 21.07 21.07 21.24
8 Subtest 4 21.07 21.05 21.23
WCDMA Average Conducted output powers
WCDMA1900
3GPP 3GPP 34.121
PCS Band [dBm]
Release Mode
N Subtest UL 9262 UL 9400 UL 9538
DL 9662 DL 9800 DL 9938
99 WCDMA 12.2 kbps RMC 22.81 22.77 22.61
99 WCDMA 12.2 kbps AMR 22.75 22.73 22.58
5 Subtest 1 21.80 21.73 21.65
5 Subtest 2 21.76 21.75 21.62
HSDPA
5 Subtest 3 21.34 21.26 21.12
5 Subtest 4 21.30 21.28 21.13
6 Subtest 1 21.82 21.67 21.04
6 Subtest 2 20.30 20.23 20.06
6 HSUPA Subtest 3 20.00 20.04 20.24
6 Subtest 4 20.78 20.68 20.81
6 Subtest 5 21.57 21.49 21.01
8 Subtest 1 21.67 21.72 21.56
8 Subtest 2 21.53 21.73 21.53
DC-HSDPA
8 Subtest 3 21.07 21.25 21.03
8 Subtest 4 21.07 21.25 21.05
WCDMA Average Conducted output powers
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SAR testing was performed according to the FCC KDB 941225 D05v02r03 publication.
This DUT is developed base on MPR. The MPR is mandatory.
The device will not operate with any other MPR setting than that stated in the table as indicated.
SAR Testing was performed using a CMW500. UE transmits with Maximum output power during SAR testing.
A-MPR has been disabled for all SAR tests by setting NS=01 on the R&S CMW500.

-LTE Band 2
Max.A P dB PR
Bandwidth | Modulation | RB Size RB Offset R Ppgrloe)vé?P MPR [dB]
18607 | 18900 | 19193 | [qp]
1 0 23.06 23.12 23.14 0 0
1 3 23.39 23.29 23.42 0 0
1 5 23.17 23.15 23.21 0 0
QPSK 3 0 23.21 23.18 23.16 0 0
3 1 23.27 23.2 23.16 0 0
3 3 23.11 23.22 23.11 0 0
6 0 21.21 21.21 21.25 0-1 1
1.4 MHz
1 0 22.2 22.39 22.35 0-1 1
1 3 22.47 22.43 22.43 0-1 1
1 5 22.48 22.36 22.45 0-1 1
16QAM 3 0 21.86 21.96 21.92 0-1 1
3 1 21.9 21.91 21.89 0-1 1
3 3 22.01 21.97 21.77 0-1 1
6 0 20.46 20.14 20.39 0-2 2
d MPR
Bandwidth | Modulation RB Size RB Offset Max Average Power (dBm) Ffélrlogvgfp ARl
18615 18900 19185 [dB]
1 0 23.33 23.45 22.98 0 0
1 7 23.49 23.47 23.07 0 0
1 14 23.35 23.46 22.96 0 0
QPSK 8 0 21.87 21.82 21.37 0-1 1
8 3 21.82 21.87 21.36 0-1 1
8 7 21.86 21.85 21.46 0-1 1
3 MHz 15 0 21.84 21.89 21.36 0-1 1
1 0 22.34 21.59 21.92 0-1 1
1 7 22.50 21.43 22.16 0-1 1
1 14 22.48 21.5 21.99 0-1 1
16QAM 8 0 21.15 20.77 20.48 0-2 2
8 3 21.20 20.9 20.15 0-2 2
8 7 20.62 20.97 20.21 0-2 2
15 0 20.92 20.93 20.40 0-2 2
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Max.A P dB VPR
Bandwidth | Modulation | RB Size | RB Offset | o erage Power (dBm) e AR

18625 | 18900 | 19175 | [4p]

1 0 23.14 23.11 23.05 0 0

1 12 23.11 23.32 22.96 0 0

1 24 23.19 23.50 22.93 0 0

QPSK 12 0 21.81 21.89 21.55 0-1 1

12 6 21.76 21.87 21.52 0-1 1

12 11 21.83 21.89 21.39 0-1 1

25 0 21.83 21.91 21.43 0-1 1

5 MHz

1 0 21.88 2214 21.67 0-1 1

1 12 21.84 22.26 21.69 0-1 1

1 24 22.05 22.20 21.58 0-1 1

16QAM 12 0 20.92 20.82 20.66 0-2 2

12 6 20.93 21.06 20.43 0-2 2

12 11 20.86 20.90 20.32 0-2 2

25 0 20.77 20.80 20.60 0-2 2
. MPR

Bandwidth | Modulation RB Size RB Offset R F;O;Irlogvg;jp MPR [dB]

18650 18900 19150 [dB]

1 0 23.16 23.32 23.46 0 0

1 24 23.19 23.48 23.17 0 0

1 49 23.19 23.38 23.05 0 0

QPSK 25 0 21.81 21.85 21.62 0-1 1

25 12 21.82 21.84 21.57 0-1 1

25 24 21.76 21.85 21.46 0-1 1

10 MHz 50 0 21.79 21.85 21.54 0-1 1

1 0 22.13 21.83 21.90 0-1 1

1 24 21.98 21.81 22.22 0-1 1

1 49 22.22 21.85 22.06 0-1 1

16QAM 25 0 20.89 20.88 20.71 0-2 2

25 12 20.91 20.90 20.51 0-2 2

25 24 20.84 20.85 20.43 0-2 2

50 0 20.93 20.89 20.48 0-2 2
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; ; ; Max.Average Power (dBm) AII:/cl)SvRed MPR
Bandwidth | Modulation RB Size RB Offset [dB]
Per 3GPP
18675 18900 19125 [dB]

1 0 23.49 23.33 23.15 0 0

1 36 23.15 23.39 22.81 0 0

1 74 23.22 23.43 22.67 0 0

QPSK 36 0 21.85 21.89 21.81 0-1 1

36 18 21.79 21.85 21.62 0-1 1

36 38 21.70 21.82 21.47 0-1 1

75 0 21.70 21.80 21.57 0-1 1

15 MHz

1 0 22.48 21.95 22.33 0-1 1

1 36 22.26 22.28 22.47 0-1 1

1 74 22.10 21.92 22.26 0-1 1

16QAM 36 0 20.74 20.97 20.66 0-2 2

36 18 20.77 20.92 20.43 0-2 2

36 38 20.66 20.90 20.39 0-2 2

75 0 20.75 20.85 20.65 0-2 2
MPR MPR
Bandwidth | Modulation RB Size RB Offset Max.Average Power (dBm) F',A”OWEd L

er 3GPP
18700 | 18900 19100 [dB]

1 0 23.32 23.49 23.47 0 0

1 49 23.07 23.50 23.24 0 0

1 99 23.01 23.48 22.84 0 0

QPSK 50 0 21.91 21.95 21.90 0-1 1

50 25 21.71 21.86 21.77 0-1 1

50 49 21.75 21.86 21.58 0-1 1

20 MHz 100 0 21.73 21.87 21.69 0-1 1

1 0 2243 2217 22.30 0-1 1

1 49 22.39 22.04 22.12 0-1 1

1 99 22.35 21.71 21.62 0-1 1

16QAM 50 0 20.84 20.88 20.69 0-2 2

50 25 20.70 20.86 20.64 0-2 2

50 49 20.83 20.85 20.30 0-2 2

100 0 20.82 20.85 20.79 0-2 2
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-LTE Band 4
MPR
RE Max.Average Power (dBm) Allowed MPR
Bandwidth | Modulation | RB Size Per [dB]
Offset
19957 | 20175 20393 3GPP
[dB]
1 0 22.59 22.91 23.15 0 0
1 3 22.72 23.15 23.18 0 0
1 5 22.66 23.11 23.07 0 0
QPSK 3 0 22.73 23.02 23.08 0 0
3 1 22.93 23.14 23.05 0 0
3 3 22.70 23.11 23.05 0 0
14 MH 6 0 21.74 21.91 21.98 0-1 1
' z 1 0 22.10 22.08 22.06 0-1 1
1 3 22.41 22.23 22.08 0-1 1
1 5 22.44 22.12 22.00 0-1 1
16QAM 3 0 21.31 21.79 22.33 0-1 1
3 1 21.45 21.82 22.35 0-1 1
3 3 21.55 21.79 22.33 0-1 1
6 0 20.56 21.03 21.08 0-2 2
MPR
RB Max.Average Power (dBm) Allowed MPR
Bandwidth | Modulation | RB Size Per [dB]
Offset
19965 20175 20385 3GPP
[dB]
1 0 23.14 23.08 23.25 0 0
1 7 23.08 23.18 23.39 0 0
1 14 22.93 23.11 23.23 0 0
QPSK 8 0 21.66 21.94 22.10 0-1 1
8 3 21.68 21.98 21.98 0-1 1
8 7 21.68 21.92 21.89 0-1 1
15 0 21.68 21.91 22.00 0-1 1
3 MHz
1 0 22.07 22.09 22.28 0-1 1
1 7 21.71 22.31 2214 0-1 1
1 14 21.68 22.15 22.16 0-1 1
16QAM 8 0 20.73 21.11 21.48 0-2 2
8 3 20.73 21.07 21.42 0-2 2
8 7 20.83 20.96 20.95 0-2 2
15 0 20.69 20.91 20.98 0-2 2
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' . ' Max.Average Power (dBm) A::/CI,ITNF\;d MPR
Bandwidth | Modulation RB Size RB Offset Per 3GPP [dB]
19975 20175 20375 [dB]

1 0 22.83 23.09 23.26 0 0

1 12 22.99 23.21 23.24 0 0

1 24 22.73 23.10 23.04 0 0

QPSK 12 0 21.74 21.91 2217 0-1 1

12 6 21.57 21.92 22.16 0-1 1

12 11 21.60 22.01 2217 0-1 1

5 MHz 25 0 21.70 21.98 22.12 0-1 1

1 0 21.83 22.31 22.45 0-1 1

1 12 21.22 22.08 22.49 0-1 1

1 24 21.79 22.16 22.30 0-1 1

16QAM 12 0 20.75 2117 21.27 0-2 2

12 6 20.58 20.94 21.21 0-2 2

12 11 20.81 21.14 21.36 0-2 2

25 0 20.81 20.93 21.32 0-2 2
; ; ; Max.Average Power (dBm) A::/(I)I?NF\;d MPR
Bandwidth | Modulation RB Size RB Offset Per 3GPP [dB]

20000 20175 20350 [dB]

1 0 22.90 23.14 23.24 0 0

1 24 22.79 23.33 23.36 0 0

1 49 22.97 23.01 23.14 0 0

QPSK 25 0 21.68 22.01 22.23 0-1 1

25 12 21.75 22.00 22.14 0-1 1

25 24 21.85 21.91 22.09 0-1 1

10 MHz 50 0 21.79 21.97 22.13 0-1 1

1 0 21.80 22.48 22.31 0-1 1

1 24 2217 22.26 22.35 0-1 1

1 49 21.31 22.42 22.04 0-1 1

16QAM 25 0 21.48 21.43 21.41 0-2 2

25 12 21.34 21.41 21.39 0-2 2

25 24 21.39 21.44 21.40 0-2 2

50 0 20.66 21.02 21.21 0-2 2
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' . . Max.Average Power (dBm) A:Y(I)I:\/Red MPR
Bandwidth | Modulation RB Size RB Offset Per 3GPP [dB]
20025 20175 20325 [dB]

1 0 22.80 23.02 23.08 0 0

1 36 22.65 22.99 22.92 0 0

1 74 22.79 23.12 22.85 0 0

QPSK 36 0 21.79 21.99 22.09 0-1 1

36 18 21.83 22.00 22.13 0-1 1

36 38 21.91 21.94 22.17 0-1 1

75 0 21.86 21.98 22.20 0-1 1

15 Mz 1 0 2166 | 2223 | 21.72 0-1 1

1 36 21.57 22.11 21.72 0-1 1

1 74 21.60 22.18 21.66 0-1 1

16QAM 36 0 20.69 21.13 21.20 0-2 2

36 18 20.68 21.11 21.29 0-2 2

36 38 20.77 21.04 21.31 0-2 2

75 0 20.83 21.03 21.23 0-2 2
_ _ _ Max.Average Power (dBm) AII:/IOSVR’ed MPR
Bandwidth | Modulation RB Size RB Offset Per 3GPP [dB]

20175 [dB]

1 0 22.78 0 0

1 49 23.10 0 0

1 99 22.71 0 0

QPSK 50 0 21.99 0-1 1

50 25 21.88 0-1 1

50 49 21.86 0-1 1

20 MHz 100 0 21.93 0-1 1

1 0 21.90 0-1 1

1 49 22.02 0-1 1

1 99 21.87 0-1 1

16QAM 50 0 21.06 0-2 2

50 25 21.05 0-2 2

50 49 20.91 0-2 2

100 0 21.01 0-2 2

Note: LTE Band 4 (AWS) at 20 MHz Bandwidth does not support three non-overlapping channels. Per KDB
941225 D05v02r03, when a device supports overlapping channel assignment in a channel bandwidth
configuration, the mid channel of the group of overlapping channels should be selected for testing.
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-LTEBand 5
Max.Average Power (dBm MPR
Bandwidth | Modulation RB RB ’ ( ! Alemee 'E/tleB?
Size Offset 20407 20525 20643 Per 3GPP
824.7 MHz | 836.5 MHz | 8483 MHz |  [dBI
1 0 22.86 22.79 22.78 0 0
1 3 22.76 22.87 22.68 0 0
1 5 22.47 22.72 22.71 0 0
QPSK 3 0 22.65 22.71 22.66 0 0
3 1 22.84 22.72 22.72 0 0
3 3 22.59 22.65 22.63 0 0
6 0 21.54 21.68 21.53 0-1 1
1.4 MHz 1 0 21.83 22.05 22.14 0-1 1
1 3 21.81 22.01 21.99 0-1 1
1 5 21.68 22.16 21.79 0-1 1
16QAM 3 0 21.71 21.76 21.55 0-1 1
3 1 21.69 21.40 21.64 0-1 1
3 3 21.61 21.27 21.55 0-1 1
6 0 20.28 20.65 20.47 0-2 2
Max.Average Power (dBm MPR
Bandwidth | Modulation R.’B RB ’ ( ! ST lijB?
Size Offset 20415 20525 20635 Per 3GPP
825.5 MHz | 836.5 MHz | 847.5 MHz |  [dBI
1 0 22.72 22.86 22.83 0 0
1 7 22.55 23.05 23.00 0 0
1 14 22.51 22.75 22.70 0 0
QPSK 8 0 21.57 21.67 21.69 0-1 1
8 3 21.42 21.75 21.64 0-1 1
8 7 21.52 21.71 21.59 0-1 1
15 0 21.67 21.65 21.65 0-1 1
3 MHz 1 0 2162 2217 21.87 01 1
1 7 21.53 22.06 21.97 0-1 1
1 14 22.12 22.28 21.72 0-1 1
16QAM 8 0 20.60 20.85 20.76 0-2 2
8 3 20.53 20.92 20.70 0-2 2
8 7 20.44 20.99 20.91 0-2 2
15 0 20.64 20.82 20.61 0-2 2
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- Max.Average Power (dBm) AI'Y(I)Sde MPR
Bandwidth | Modulation | RB Size Offset 20425 20525 20625 Per 3GPP [dB]
826.5 MHz | 836.5 MHz | 846.5 MHz [dB]
1 0 22.77 22.92 22.93 0 0
1 12 22.62 22.86 22.73 0 0
1 24 22.76 22.90 22.59 0 0
QPSK 12 0 21.61 21.62 21.86 0-1 1
12 6 21.50 21.67 21.64 0-1 1
12 11 21.51 21.76 21.61 0-1 1
25 0 21.66 21.68 21.68 0-1 1
5 MHz 1 0 21.72 21.61 22.18 0-1 1
1 12 21.13 21.91 22.11 0-1 1
1 24 21.38 22.02 22.11 0-1 1
16QAM 12 0 20.56 20.87 20.90 0-2 2
12 6 20.65 20.88 20.77 0-2 2
12 11 20.62 20.86 20.67 0-2 2
25 0 20.65 20.71 20.79 0-2 2
Max.Average Power (dBm) MPR MPR
Bandwidth | Modulation | RB Size oﬁset B F,Ae'r'%"é‘;dp [dB]
836.5 MHz [dB]
1 0 23.19 0 0
1 24 23.03 0 0
1 49 22.67 0 0
QPSK 25 0 21.78 0-1 1
25 12 21.63 0-1 1
25 24 21.59 0-1 1
50 0 21.72 0-1 1
10 MHz 1 0 22.18 01 1
1 24 22.02 0-1 1
1 49 21.86 0-1 1
16QAM 25 0 20.80 0-2 2
25 12 20.89 0-2 2
25 24 20.66 0-2 2
50 0 20.81 0-2 2

Note: LTE Band 5 at 10 MHz Bandwidth does not support three non-overlapping channels. Per KDB
941225 D05v02r03, when a device supports overlapping channel assignment in a channel bandwidth
configuration, the mid channel of the group of overlapping channels should be selected for testing.
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-LTE Band 17
Max.Average Power MPR
Bandwidth | Modulation | RB Size | RB Offset (dBm) Alemee IE/(;F;F]%
23790 Per 3GPP
710 MHz [dB]
1 0 23.07 0 0
1 12 22.89 0 0
1 24 22.44 0 0
QPSK 12 0 21.79 0-1 1
12 6 21.59 0-1 1
12 11 21.74 0-1 1
25 0 21.78 0-1 1
SMHz 1 0 21.96 0-1 1
1 12 21.68 0-1 1
1 24 21.43 0-1 1
16QAM 12 0 20.89 0-2 2
12 6 20.52 0-2 2
12 11 20.90 0-2 2
25 0 20.74 0-2 2
Max.Average Power MPR
Bandwidth | Modulation | RB Size | RB Offset (dBm) A IE/(;IT?,?
23790 Per 3GPP
710 MHz [dB]
1 0 22.62 0 0
1 24 22.57 0 0
1 49 22.49 0 0
QPSK 25 0 21.53 0-1 1
25 12 21.58 0-1 1
25 24 21.59 0-1 1
50 0 21.60 0-1 1
10MHz 1 0 21.79 0-1 1
1 24 21.67 0-1 1
1 49 21.37 0-1 1
16QAM 25 0 20.77 0-2 2
25 12 20.46 0-2 2
25 24 20.69 0-2 2
50 0 20.91 0-2 2

Note: LTE Band 17 at 5 MHz &10 MHz Bandwidth does not support three non-overlapping channels. Per
KDB 941225 D05v02r03, when a device supports overlapping channel assignment in a channel bandwidth
configuration, the mid channel of the group of overlapping channels should be selected for testing.
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11.5 WiFi
11.5.1 SAR Testing for 802.11 Transmitters

General Device Setup

Normal Network operating configurations are not suitable for measuring the SAR of 802.11 transmitters.
Unpredictable fluctuations in network traffic and antenna diversity conditions can introduce undesirable
variations in SAR results. The SAR for these devices should be measured using chipset based test mode
software to ensure the results are consistent and reliable.

Chipset based test mode software is hardware dependent and generally varies among manufacturers. The
device operating parameters established in test mode for SAR measurements must be identical to those
programmed in production units, including output power levels, amplifier gain settings and other RF
performance tuning parameters.

A periodic duty factor is required for current generation SAR systems to measure SAR. When 802.11 frame
gaps are accounted for in the transmission, a maximum transmission duty factor of 92 — 96% is typically
achievable in most test mode configurations. A minimum transmission duty factor 85 % is required to avoid
certain hardware and device implementation issues related to wide rage SAR scaling. The reported SAR is
scaled to 100% transmission duty factor to determine compliance at the maximum tune-up tolerance limit.

Initial Test Position Procedure

For exposure conditions with multiple test positions, such as handset operating next to the ear, devices with
hotspot mode or UMPC mini-tablet, procedures for initial position can be applied. Using the transmission
mode determined by the DSSS procedure or initial test configuration, area scans are measured for all
positions in an exposure condition. The test position with the highest extrapolated (peak) SAR is used as the
initial test position. When reported SAR for the initial test position is < 0.4 W/kg, no additional testing for the
remaining test positions is required. Otherwise, SAR is evaluated at the subsequent highest peak SAR
positions until the reported SAR resultis < 0.8 W/kg or all test positions are measured.

2.4 GHz SAR Test Requirements

SAR is measured for 2.4 GHz 802.11b DSSS using either the fixed test position or, when applicable, the initial
test position procedure. SAR test reduction is determined according to the following:

1) When the reported SAR of the highest measured maximum output power channel for the exposure
configuration is < 0.8 W/kg, no further SAR testing is required for 802.11b DSSS is that exposure
configuration.

2) When the reported SAR is > 0.8 W/kg, SAR is required for that position using the next highest
measured output power channel. When any reported SAR is > 1.2 W/kg, SAR is required for the third
channel; i.e., all channels require testing.

2.4 GHz 802.11 g/n OFDM are additionally evaluated for SAR if the highest reported SAR for 802.11b,
adjusted by the ratio of the OFDM to DSSS specified maximum output power, is > 1.2 W/kg. When SAR is
required for OFDM modes in 2.4 GHz band, the Initial Test Configuration Procedures should be followed.
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OFDM Transmission Mode and SAR Test Channel Selection

For the 2.4 GHz, when the same maximum output power was specified for multiple OFDM transmission mode
configurations in a frequency band or aggregated bands, SAR is measured using the configuration with the
largest channel bandwidth, lowest order modulation and lowest data rate. When the maximum output power
of a channel is the same for equivalent OFDM configurations; for example, 802.11a, 802.11n and 802.11 ac
or 802.11 g and 802.11 n with the same channel and 802.11 ac or 802.11g then 802.11n, is used for SAR
measurement. When the maximum output power are the same for multiple test channels, either according to
the default or additional power measurement requirements, SAR is measured using the channel closest to the
middle of the frequency band or aggregated band. When there are multiple channels with the same maximum
output power, SAR is measured using the higher number channel.

Initial Test configuration procedure

For OFDM, 2.4 GHZ, an initial test configuration is determined for each frequency band and aggregated band,
according to the transmission mode with the highest maximum output power specified for SAR measurements.
When the same maximum output power is specified for multiple OFDM transmission mode configurations in a
frequency band or aggregated band, SAR is measured using the configuration(s) with the largest channel
bandwidth, lowest order modulation, and lowest data rate. If the average RF output powers of the highest
identical transmission modes are within 0.25 dB of each other, mid channel of the transmission mode with
highest average RF output power is the initial test channel. Otherwise, the channel of the transmission mode
with the highest average RF output conducted power will be the initial test configuration.

When the reported SAR is < 0.8 W/kg, no additional measurements on other test channels are required.
Otherwise, SAR is evaluated using the subsequent highest average RF output channel until the reported SAR
result is 1.2 W/kg or all channels are measured. When there are multiple untested channels having the same
subsequent highest average RF output power, the channel with higher frequency from the lowest 802.11
mode is considered for SAR measurements.

Subsequent Test configuration Procedures

For OFDM configurations in each frequency band and aggregated band, SAR is evaluated for initial test
configuration using the fixed test position or the initial test position procedure. When the highest reported SAR
(for the initial test configuration), adjusted by the ratio of the specified maximum output power of the
subsequent test configuration to initial test configuration, is < 1.2 W/kg, no additional SAR test for the
subsequent test configurations are required.
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IEEE 802.11 Average RF Power

Freq. 2.4 GHz 802.11 Average Conducted Power
Mode (MHZ] Channel [dBm]
2412 1 16.46
802.11b 2437 6 16.89
2462 11 16.82
2412 1 13.39
802.11g 2437 6 13.60
2462 11 13.78
2412 1 12.51
802.11n 2437 6 12.62
2462 11 12.89

Justification for test configurations for WLAN per KDB Publication 248227 D01v02:

= Power measurements were performed for the transmission mode configuration with the highest
maximum output power specified for production units.

= For transmission mode with the same maximum output power specification, powers were measured for
the largest channel bandwidth, lowest order modulation and lowest data rate.

= For transmission modes with identical maximum specified output power, channel bandwidth, modulation
and data rates, power measurements were required for all identical configurations.

= For each transmission mode configuration, powers were measured for the highest and lowest channels;
and at the mid-band channel(s) when there were at least 3 channels supported. For configurations with
multiple mid-band channels, due to an even number of channels, both channels were measured.

Test Configuration

EUT Spectrum Analyzer
Coax Cable
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11.5.2 BT

Averaged-conducted Power

<BT 3.0>
Mode Channel Power (dBm)
0 9.80
DH5 39 9.80
78 9.12
0 7.37
2-DH5 39 7.37
78 6.70
0 7.39
3-DH5 39 7.39
78 6.73
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11.6 SAR Test Exclusions Applied

11.6.1 WCDMA

Per FCC KDB 941225 D01V03, 12.2 kbps RMC is the primary mode and HSPA (HSUPA/HSDPA with RMC) is
the secondary mode.

Per KDB 941225 D01v03, The SAR test exclusion is applied to the secondary mode by the following
equation.

_ _ Secondary Max tune — up (mW)
Adjusted SAR = Highest Reported SAR *

< 1.2 W/kg.
Primary Max tune tune — up(mW) /ke

Based on the highest Reported SAR, the secondary mode is not required.
[0.491 * (200/200)] = 0.491 W/kg < 1.2 W/kg

And the maximum output power and tune-up tolerance in secondary mode is < 0.25 dB higher than the
primary mode.

HCT CO., LTD.
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11.6.2BTLE

Per FCC KDB 447498 D01v05r02, The SAR exclusion threshold for distance < 50mm is defined by the

following equation:

Max Power of Channel(mW)

Test Separation Distance (mm)

* \/Frequency(GHZ) <3.0

Frequency Maximum Separation
Mode Allowed Power Distance < 3.0
[MHZ] [mW] [mm]
Bluetooth LE 2 480 1 15 0.10

Based on the maximum conducted power of Bluetooth LE and antenna to use separation distance, Bluetooth
LE SAR was not required [(1/15)*v2.480] = 0.16 < 3.0.

This device contains transmitters that may operate simultaneously. Therefore simultaneous transmission
analysis is required. Per FCC KDB 447498 DO01v05r02 IV.C.1iii, simultaneous transmission SAR test

exclusion may be applied when the sum of the 1-g SAR for all the simultaneous transmitting antennas in a

specific a physical test configuration is < 1.6W/kg. When standalone SAR is not required to be measured per

FCC KDB 447498 D01v05r02 4.3.22, the following equation must be used to estimate the standalone 1-g
SAR for simultaneous transmission assessment involving that transmitter.

Estimated SAR = JVf(GHZ) " (Max Power of channel mW).

7.5 Min Seperation Distance
Frequenc Maximum Separation Distance Estimated SAR
. Mode quency Allowed Power (Body) (Body)
[MHZz] [mW] [mm] [W/kg]
Bluetooth LE 2480 1 15 0.01

Note :

1) Held-to ear configurations are not applicable to Bluetooth LE operations and therefore were not considered
for simultaneous transmission. The Estimated SAR results were determined according to FCC KDB447498

D01v05r02.

2) The frequency of Bluetooth LE using for estimated SAR was selected highest channel of Bluetooth LE for

highest estimated SAR.
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12. SAR Test configuration & Antenna Information

Mode Rear Front Left Right Bottom Top
GSM/GPRS 850 Yes Yes Yes Yes Yes No
GSM/GPRS 1900 Yes Yes Yes Yes Yes No
WCDMA 850 Yes Yes Yes Yes Yes No
WCDMA 1700 Yes Yes Yes Yes Yes No
WCDMA 1900 Yes Yes Yes Yes Yes No
LTE Band 2 Yes Yes Yes Yes Yes No
LTE Band 4 Yes Yes Yes Yes Yes No
LTEBand 5 Yes Yes Yes Yes Yes No
LTE Band 17 Yes Yes Yes Yes Yes No
2.4 GHz WLAN Yes Yes No Yes No Yes
Note; All test configurations are based on front view.

12.1 Antenna and Device Information

* Placement of each antenna

BT/WIFI ANTENNA
34m =l
m n ......S‘ |XIFH:'C
GPS ANTENNA .

. » 20m
. H Front View
=123m % 116m

. H MAIN ANTENNA

v \ J y (GSMB50/1900/W2/WAfW5

| JLTE B2/A/511T Tx/Rx)
l—l -

The further information of the device antennas can be found in SM-J500M/DS Ant distance file.
Particular EUT edges were not required to be evaluated for Wireless Router SAR if the edges were > 25 mm from the
transmitting antenna according to FCC KDB 941225D06v01 on page 2. The distance between the transmit antennas and

the edges of the device are included in the filing. The overall dimensions of this device are > 9 X 5 cm. The overall
diagonal dimension of the device is < 160 mm and the diagonal display is < 150 mm.
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13.1-1 Measurement Results (GSM850 Head SAR)
Frequency Mode Power SBm) Psm?r Batte Phantom | Measured Scaling | Scaled SAR| Plot
MHz | ch. ULuCi(;it %ng\;llcet‘rid (dB) ry Position | SAR(mW/g) | Factor (mWig) No.
836.6 | 190 33.5 | 32.80 | 0.11 | Standard | Left Ear 0.418 1.175 0.491 1
836.6 | 190 GSM850 33.5 | 32.80 | -0.01 | Standard | Left Tilt 0.257 1.175 0.302 -
836.6 | 190 33.5 | 32.80 | -0.02 | Standard | Right Ear| 0.331 1.175 0.389 -
836.6 | 190 33.5 | 32.80 | -0.04 | Standard | Right Tilt 0.239 1.175 0.281 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-2 Measurement Results (GSM1900 Head SAR)
Frequency Mode Power SBm) Psm?r Batte Phantom | Measured Scaling | Scaled SAR| Plot
MHz | ch. ULuCi(;it %ng\;llcet‘rid (dB) ry Position | SAR(mW/g) | Factor (mWig) No.
1 880.0| 661 30.5 | 30.17 | 0.11 | Standard | Left Ear 0.035 1.079 0.038 2
1 880.0| 661 30.5 | 30.17 | 0.10 | Standard | Left Tilt 0.012 1.079 0.013 -
GSM1900
1 880.0| 661 30.5 | 30.17 | -0.14 | Standard | Right Ear| 0.031 1.079 0.033 -
1 880.0| 661 30.5 | 30.17 | -0.01 | Standard | Right Tilt 0.013 1.079 0.014 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-3 Measurement Results (WCDMAS850 Head SAR)
Frequency Mode Tl:::ier gioligr;ited Pgn/f?r Battery T:,hant_om S'\AeRasuVr\?/d ?:caling Scalt—ilc\i”SAR Elot
MHz Ch. U L] S (dB) osition (mW/g) actor (mW/g) 0.
836.6 | 4183 23.0 | 22.68 | 0.02 | Standard | Left Ear 0.259 1.076 0.279 3
836.6 | 4183 |\wcDMA | 23.0 | 22.68 | 0.16 | Standard | Left Tilt 0.127 1.076 0.137 -
836.6 | 4183 850 23.0 | 22.68 | 0.01 | Standard | Right Ear| 0.182 1.076 0.196 -
836.6 | 4183 23.0 | 22.68 | -0.03 | Standard | Right Tilt 0.118 1.076 0.127 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
HCT CO., LTD.
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13.1-4 Measurement Results (WCDMA1700 Head SAR)

Frequency o TP°Wer S'B;“)t PN — Phantom | Measured | Scaling |Scaled SAR | Plot
MHz Ch. Upul?i?\:lit g:)\;lv%? (dB) ry Position | SAR(mW/g) Factor (mW/g) No.
173241412 23.0 | 22.78 | 0.03 | Standard | Left Ear 0.250 1.052 0.263 4
1732.4 | 1412 |\wcDpMA | 23.0 | 22.78 | -0.10 | Standard | Left Tilt 0.081 1.052 0.085 -
1732.4 | 1412| 1700 23.0 | 22.78 | -0.12 | Standard | Right Ear| 0.136 1.052 0.143 -
173241412 23.0 | 22.78 | -0.04 | Standard | Right Tilt | 0.096 1.052 0.101 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-5 Measurement Results (WCDMA1900 Head SAR)
Frequency Vode TErc::er gioli(rj‘:ited PB\:;/f?r Battery Phantom SMeasure/d Scaling Scaled/SAR Plot
MHz Ch. Up Limit | Power (dB) Position AR(MWI/g) Factor (mW/g) No.
1 880.0 | 9400 23.0 | 22.77 | 0.16 | Standard | Left Ear 0.207 1.054 0.218 -
1880.0 | 9400 | \wcpmA | 23.0 | 22.77 | -0.06 | Standard | Left Tilt 0.083 1.054 0.088 -
1880.0 [9400| 1900 | 230 |22.77 | -0.18 | Standard | Right Ear| 0.220 1054 | 0232 | 5
1 880.0 | 9400 23.0 | 22.77 | -0.01 | Standard | Right Tilt 0.118 1.054 0.124 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mWi/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-6 Measurement Results (LTE Band 2 20MHz Head SAR)
Frequency Power (dBm) | power Measured . Scaled
: Phantom RB RB Scaling Plot
Mod N Drift Batt e : SAR SAR
MHz | ch. ode Lulrji?niLtJ C%rgi\z%t?d (d%) attery Position Size | Offset | (e | Factor |y | No
1 880 (18900 23.5 | 23.50 | 0.08 | Standard | Left Ear 1 49 0.397 |1.000 | 0.397 | 6
1 880 (18900 225 |21.95]| -0.16 | Standard | Left Ear| 50 0 0.236 | 1.135| 0.268 | -
1 880 |18900 23.5 | 23.50 | 0.15 | Standard | Left Tilt 1 49 0.071 | 1.000 | 0.071 | -
1 880 |18900 OPSK 225 | 21.95| -0.02 | Standard | Left Tilt 50 0 0.073 | 1.135| 0.083 | -
1 880 (18900 23.5 | 23.50 | -0.09 | Standard [Right Ear| 1 49 0.228 | 1.000 | 0.228 | -
1 880 (18900 225 | 21.95| -0.03 | Standard [Right Ear] 50 0 0.152 | 1135 | 0.173 | -
1 880 (18900 23.5 | 23.50 | 0.06 | Standard [Right Tilt 1 49 0.142 | 1.000 | 0.142 | -
1 880 (18900 225 | 21.95| -0.08 | Standard [Right Tilt|] 50 0 0.088 | 1.135| 0.100 | -
ANSI/ IEEE C95.1 1992 — Safety Limit Head
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
HCT CO., LTD.
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13.1-7 Measurement Results (LTE Band 4 20MHz Head SAR)

e T o] oo [ i B | sovor | Pion | 85, | | "G | e st R
1732.5 (20175 23.5 |23.10 | 0.14 [Standard| Left Ear 1 49 0.274 |1.096 | 0.300 7
1732.5 (20175 225 |121.99| 0.12 [Standard| Left Ear | 50 0 0.182 | 1.125| 0.205 -
1732.5 (20175 23.5 |23.10 | 0.09 |Standard| Left Tilt 1 49 0.096 | 1.096 | 0.105 -
1732.5 (20175 OPSK 225 |121.99 | 0.14 [Standard| LeftTilt | 50 0 0.064 |1.125| 0.072 -
1732.5 (20175 23.5 |23.10 | -0.15 |Standard| Right Ear | 1 49 0.131 1.096 | 0.144 -
1732.5 (20175 22.5 |121.99 | -0.11 [Standard| Right Ear | 50 0 0.092 |1.125| 0.103 -
1732.5 (20175 23.5 |123.10| 0.02 |Standard| Right Tilt | 1 49 0.091 1.096 | 0.100 -
1732.5 (20175 22.5 |121.99 | -0.07 [Standard| Right Tilt | 50 0 0.067 | 1.125| 0.075 -

ANSI/ IEEE C95.1 1992 — Safety Limit Head
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

13.1-8 Measurement Results (LTE Band 5 10MHz Head SAR)

e || s [T s B | s | e | 52, | o | "SR | ety Sommne| T
836.5(20525 23.5 |23.19| 0.11 |(Standard| Left Ear 1 0 0.252 |1.074 | 0.271 8
836.5(20525 225 |121.78 | 0.04 (Standard| Left Ear | 25 0 0.176 |1.180 | 0.208 -
836.5| 20525 23.5 |23.19( 0.09 (Standard| Left Tilt 1 0 0.125 |1.074| 0.134 -
836.5| 20525 225 |121.78| 0.01 (Standard| LeftTilt | 25 0 0.086 |1.180 | 0.102 -
836.5| 20525 aPsK 23.5 |123.19| 0.15 (Standard| Right Ear | 1 0 0.168 | 1.074 | 0.180 -
836.5| 20525 225 |121.78 | 0.15 (Standard| Right Ear | 25 0 0.121 1.180 | 0.143 -
836.5| 20525 23.5 |23.19| 0.16 (Standard| Right Tilt | 1 0 0.088 | 1.074 | 0.095 -
836.5| 20525 225 |121.78 | -0.03 [Standard| Right Tilt | 25 0 0.061 1.180 | 0.072 -

ANSI/ [EEE C95.1 1992 — Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
HCT CO., LTD.
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13.1-9 Measurement Results (LTE Band 17 10MHz Head SAR)

e | on ] Moo [ b it | sevor | P | 5, | | M| e amaen
710123790 23.5 |122.62| 0.18 [Standard| Left Ear 1 0 0.063 1.225 0.077 -
710 | 23790 225 (21.59| 0.12 |Standard| LeftEar | 25 | 24 | 0.065 1.233 0.080 9
710 | 23790 23.5 |22.62| -0.18 |Standard| Left Tilt 1 0 0.036 1.225 0.044 -
710 | 23790 225 |121.59| 0.04 [Standard| LeftTilt | 25 | 24 | 0.031 1.233 0.038 -
710 | 23790 aPsK 23.5 |122.62 | -0.02 [Standard| Right Ear | 1 0 0.059 1.225 0.072 -
710 | 23790 22.5 121.59( 0.19 (Standard|Right Ear| 25 | 24 | 0.050 1.233 0.062 -
710 | 23790 23.5 |122.62| 0.08 [Standard| Right Tilt | 1 0 0.039 1.225 0.048 -
710 (23790 22.5 121.59 | -0.01 [Standard| Right Tilt | 25 | 24 | 0.031 1.233 0.038 -
ANSI/ IEEE C95.1 1992 — Safety Limit Head
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

13.10 Measurement Results (DTS Head SAR)

Frequency Power (dBm) Power Phantom Data Duty
Mode |Tune-Up [Conducted| Drift | ‘n .0 | Rate | CYCle
MHz | Ch. Limit | Power | (dB) " (%)

17.5 | 16.89 |-0.004| Left Ear

17.5 | 16.89 Left Tilt
2437 6 80%1 1
17.5 | 16.89 Right Ear
17.5 | 16.89 Right Tilt
ANSI/ IEEE C95.1 - 1992— Safety Limit
Spatial Peak

Uncontrolled Exposure/ General Population

Pl Sl Measured | Scaling Scaling Scaled
of Area Plot
Scan SAR Factor Factor SAR No
Wik (mW/g) (Power) | (Duty Cycle) [ (mW/g) ’

1.151 1.012

Head
1.6 W/kg (mW/g)
Averaged over 1 gram
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13.2-1 Measurement Results (GSM850 Hotspot SAR)

Frequency Power (dBm) Power . .
. ) . Separation | Measured Scaling Scaled Plot
Mode  (Tune-Up|Conducted| Drift |Configuration| “pistance |SAR(MWIg)| Factor |SAR(mWIg)| No.
MHz | Ch. Limit | Power (dB)
836.6 | 190 32.0 | 31.84 | -0.08 Rear 1.0 cm 0.592 1.038 0.614 11
836.6 | 190 32.0 | 31.84| -0.11 Front 1.0cm 0.558 1.038 0.579 -
836.6 | 190 [GPRS 2Tx| 32.0 | 31.84 | -0.05 Left 1.0cm 0477 1.038 0.495 -
836.6 | 190 32.0 [ 31.84 | -0.10 Right 1.0cm 0.252 1.038 0.261 -
836.6 | 190 32.0 | 31.84 | 0.00 Bottom 1.0cm 0.305 1.038 0.316 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.2-2 Measurement Results (GSM1900 Hotspot SAR)
Frequency Power (dBm) Power . .
. ) . Separation | Measured Scaling Scaled Plot
Mode Tune-Up |Conducted| Drift | Configuration| "pistance |SAR(mW/g)| Factor |SAR(mWIg)| No.
MHz | Ch. Limit Power (dB)
1 880.0| 661 275 | 2710 | -0.14 Rear 1.0cm 0.117 1.096 0.128 12
1 880.0| 661 275 | 2710 | -0.09 Front 1.0cm 0.114 1.096 0.125 -
1 880.0| 661 G;TR:(S 275 | 2710 | -0.09 Left 1.0cm 0.014 1.096 0.015 -
1 880.0| 661 275 | 2710 | -0.12 Right 1.0cm | 0.00922 | 1.096 0.010 -
1 880.0| 661 275 | 2710 | 0.04 Bottom 1.0cm 0.076 1.096 0.083 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.2-3 Measurement Results (WCDMAS850 Hotspot SAR)
Frequency Power (dBm) Power . .
. ] . Separation| Measured Scaling Scaled Plot
Mode Tune-Up [Conducted|  Drift Configuration | "pistance |SAR(mWI/g)| Factor [SAR(MWI/g)| No.
MHz Ch. Limit Power (dB)
836.6 {4183 23.0 |22.68| 0.05 Rear 1.0cm 0.277 1.076 0.298 13
836.6 (4183 23.0 [22.68| 0.16 Front 1.0cm | 0.268 1.076 0.288 -
836.6 |4183 W%SDCIJ\AA 23.0 [22.68| 0.02 Left 1.0cm | 0.170 1.076 0.183 -
836.6 | 4183 23.0 |22.68| -0.02 Right 1.0cm 0.084 1.076 0.090
836.6 {4183 23.0 |22.68| -0.16 Bottom 1.0cm 0.108 1.076 0.116 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.2-4 Measurement Results (WCDMA1700 Hotspot SAR)

Frequency Power (dBm) Power . .
. . . Separation| Measured Scaling Scaled Plot
Mode | Tune-Up |Conducted| ~Drift | Configuration | 'pistance |SAR(mWI/g)| Factor [SAR(mMW/g)| No.
MHz | Ch. Limit Power (dB)
1732.4|1412 23.0 [22.78 | -0.04 Rear 1.0cm | 0.257 1.052 0.270 14
1732.4(1412 23.0 |22.78 | 0.01 Front 1.0cm 0.241 1.052 0.254 -
1732.4(1412 W,??%I(\)AA 23.0 |22.78 | 0.07 Left 1.0cm 0.193 1.052 0.203 -
1732.4(1412 23.0 |22.78| -0.01 Right 1.0cm | 0.00764 1.052 0.008 -
1732.4|1412 23.0 |22.78 | -0.08 Bottom 1.0cm | 0.091 1.052 0.096 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.2-5 Measurement Results (WCDMA1900 Hotspot SAR)
Frequency . Tuﬁzmer g(?nrggcted Pgr’;lff r GanlEiten Separation | Measured Scaling Scaled Plot
MHz Ch. it p Powes (dB) Distance |SAR(mWI/g)| Factor |SAR(mWI/g)| No.
1 880.0|9400 23.0 [22.77| -0.07 Rear 1.0cm 0.363 1.054 0.383 15
1 880.0/9400 23.0 |22.77| -0.03 Front 1.0cm 0.466 1.054 0.491 16
1 880.0{9400 W,?Q%I(\)AA 23.0 |22.77 | -0.07 Left 1.0cm 0.253 1.054 0.267 -
1 880.0{9400 23.0 |22.77| -0.10 Right 1.0cm 0.041 1.054 0.043 -
1 880.0]9400 23.0 |22.77| -0.00 Bottom 1.0cm 0.393 1.054 0.414 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body

Spatial Peak

Uncontrolled Exposure/ General Population

1.6 W/kg (mW/g)

Averaged over 1 gram
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13.2-6 Measurement Results (LTE Band 2 20MHz Hotspot SAR)

SES IS RO (e Power ; Measured ; Scaled
wiz | on | M9 | June: oomued DY | Confauaton | S | orcer| Biance. | (SAR, | Facor | (S | o
1880( 18900 23.5 [23.50| -0.10 Rear 1 49 [ 1.0cm | 0.500 (1.000| 0.500 | 17
1 880| 18900 225 |121.95| 0.01 Rear 50 0 1.0cm | 0.339 (1.135( 0.385 | -
1 880| 18900 23.5 |123.50 | 0.01 Front 1 49 [ 1.0cm | 0.757 (1.000| 0.757 | 18
1 880| 18900 225 ({21.95| 0.01 Front 50| 0 1.0cm | 0.531 |1.135| 0.603 | -
1 880| 18900 QPSK 235 [23.50| -0.14 Left 1 49 [ 1.0cm | 0.217 [(1.000| 0.217 | -
1 880| 18900 225 |121.95| -0.04 Left 50| 0 1.0cm | 0.152 (1.135]| 0.173 | -
1 880| 18900 23.5 |123.50| 0.00 Right 1 49 | 1.0cm | 0.051 |1.000| 0.051 | -
1 880| 18900 225 121.95| 0.10 Right 50 0 1.0cm | 0.035 |[1.135] 0.040 | -
1880( 18900 23.5 [23.50| -0.15 | Bottom 1 49 [ 1.0cm | 0.394 (1.000| 0.394 | -
1 880| 18900 225 |21.95| -0.08 Bottom 50 0 1.0cm | 0.277 |1.135]| 0.314 | -
ANSI/ |IEEE C95.1 1992 — Safety Limit Body

Spatial Peak
Uncontrolled Exposure/ General Population

1.6 W/kg (mW/g)
Averaged over 1 gram

13.2-7 Measurement Results (LTE Band 4 20MHz Hotspot SAR)

= rover i Power | RB | RB |Separation | Measured g qjing | Scaled | gy
Vi o || UTpu[\iﬁithngxg?d (%rgg Configuration | gjze | Offset | Distance (nsnf‘v%) Factor (n?\'IAV'/?g) No.
1732.5]|20175 23.5 (23.10| 0.19 Rear 1 |49 [ 1.0cm | 0.319 [1.096| 0.350 | 19
1732520175 22512199 -0.11 Rear 50| O 1.0cm | 0.219 [1.125| 0.246 | -
1732520175 23.5 |23.10| -0.06 Front 1 149 [ 1.0cm | 0.306 |1.096| 0.336 | -
1732520175 22.5 12199 -0.03 Front 50| O 1.0cm | 0.229 [1.125| 0.258 | -
1732520175 QPSK 23.5 [23.10] -0.15 Left 1 |49 | 1.0cm | 0.143 |1.096| 0.157 | -
1732520175 225 (21.99] -0.03 Left 50 O 1.0cm | 0.105 |1.125| 0.118 | -
1732520175 23.5 (23.10| 0.03 Right 1 |49 | 1.0cm [0.00692(1.096 | 0.008 | -
1732520175 225 (21.99| 0.11 Right 50| O 1.0cm |0.00447|1.125| 0.005 | -
1732520175 23.5 (23.10| 0.07 Bottom 1 49 | 1.0cm | 0.102 |1.096| 0.112 | -
1732.5]|20175 225 121.99| 0.1 Bottom 50| 0 1.0cm | 0.071 |[1.125| 0.080 | -
ANSI/ |IEEE C95.1 1992 — Safety Limit Body
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.2-8 Measurement Results (LTE Band 5 10MHz Hotspot SAR)

AIELSE RO (e Power ; Measured ; Scaled

wiz | on | M9 | June: oomued DY | Confauaton | S | orcer| Biance. | (SAR, | Facor | (S | o
836.5( 20525 23.5 [23.19] -0.09 Rear 1 0 1.0cm | 0.349 |1.074| 0.375 | 20
836.5| 20525 225 |21.78 | 0.02 Rear 25 0 1.0cm | 0.235 |1.180| 0.277 | -
836.5| 20525 23.5 |123.19| -0.19 Front 1 0 1.0cm | 0.302 |1.074| 0.324 | -
836.5| 20525 225 (21.78] -0.02 Front 25| 0 1.0cm | 0.211 |1.180( 0.249 | -
836.5| 20525 QPSK 23.5 [23.19] -0.02 Left 1 0 1.0cm | 0.206 |1.074| 0.221 | -
836.5| 20525 225 |121.78| 0.03 Left 25 0 1.0cm | 0.144 (1.180]| 0.170 | -
836.5| 20525 23.5 |123.19| 0.16 Right 1 0 1.0cm | 0.113 (1.074] 0.121 | -
836.5| 20525 225 |21.78 | -0.00 Right 25 0 1.0cm | 0.075 (1.180| 0.089 | -
836.5( 20525 23.5 [23.19| 0.07 Bottom 1 0 1.0cm | 0.105 [(1.074| 0.113 | -
836.5| 20525 225 |21.78 | -0.03 Bottom 25 0 1.0cm | 0.076 |1.180| 0.090 | -

ANSI/ |IEEE C95.1 1992 — Safety Limit Body

Spatial Peak
Uncontrolled Exposure/ General Population

1.6 W/kg (mW/g)
Averaged over 1 gram

13.2-9 Measurement Results(LTE Band 17 10MHz Hotspot SAR)

e roser o) Power | RB | RB |sSeparation | Measured | g qjing | Scaled | pjo
v | @n | R U-Eufisr;it oriicicd (%'I'gf; Configuration | gjze | Offset | Distance (n?\'IAV'/?g) Factor (rﬁ\f\vil?g) No.
710 | 23790 23.5 |22.62| 0.06 Rear 1 0 1.0cm | 0.195 |1.225( 0.239 | 21
710 [ 23790 22512159 -0.09 Rear 25|24 | 1.0cm | 0.153 |1.233| 0.189 | -
710 [ 23790 23.5 |22.62| -0.13 Front 1 0 1.0cm | 0.142 |1.225| 0.174 | -
710 [ 23790 225 12159 -0.05 Front 25|24 | 1.0cm | 0.102 |1.233| 0.126 | -
710 [ 23790 23.5 [22.62| 0.09 Left 1 0 1.0cm | 0.104 |1.225( 0.127 | -
710 | 23790 aPSK 225 (21.59| 0.04 Left 25|24 | 1.0cm | 0.083 |1.233| 0.102 | -
710 | 23790 23.5 [22.62]| -0.02 Right 1 0 1.0cm | 0.054 |1.225| 0.066 | -
710 | 23790 225 (21.59| 0.08 Right 25| 24 | 1.0cm | 0.041 |1.233| 0.051 | -
710 | 23790 23.5 [22.62| -0.09 | Bottom 1 0 1.0cm | 0.034 |1.225| 0.042 | -
710 [ 23790 22512159 0.18 Bottom 25| 24 | 1.0cm | 0.028 |1.233| 0.035 | -

ANSI/ |IEEE C95.1 1992 — Safety Limit Body
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.2-10 Measurement Results (WLAN Hotspot SAR)
Frequency Power (dBm) | power . Duty Peak SAR Measured | Scaling | g_ieq
Mode | TUNe- | congucteg|  Drift — |Configuration Soparaton| Cycle | fArea | T sar  (Seaing 'zg‘flt@r sar | ROt
MHz | Ch. Lin?it Power (dB) (%) (Wikg) (mWi/g) Cycle) (mWi/g)
17.5( 16.89 |-0.145 Rear 1.0cm 0.036 [1.151] 1.012 22
17.5 | 16.89 Front 1.0 cm -
2437| 6 8106.;1b
(1Mbps)| 175 | 16.89 Right | 1.0 cm -
17.5] 16.89 Top 1.0cm -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 Wikg (mWi/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.3-1 Measurement Results (DTS Body-worn SAR)
FrESLENE, Plojiss (4Lt Power . Duty Peak SAR Measured . Scaling Scaled
Mode [Tune- Conducted Drift | Configuration Sgp ?rar\]tlon Cycle oz SAR SFcaItln? Factor SAR Zlgt
MHz |ch. Up ["Bower | (dB) IS1aNCe | (o) Scan (mWig) actor | puty Cycle) | (mwig)|
Limit (Wikg)
2437 | 6 (810'5'[)1;5 17.5116.89|-0.145 Rear 1.0cm [98.82| 0.066 | 0.036 | 1.151 1.012 | 0.042 | 22
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
Reoort N HCT CO., LTD.
eport No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 57 of 196
HCT-A-1506-F009-1 TEL: +82 316456300 FAX: +82 31 645 6401




CT

HCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
13.3-2 Measurement Results (Body-worn SAR)
Frequency Power (dBm) Power .| Measured . Scaled
h . . Separation Scaling Plot
N Drift ! SAR SAR
v, ch. Mode Tul_r;ren ilth Clgrgivuvcécred ( dfé) Configuration Distance | Uy | Factor | (Siyiey | No.
836.6 190 GSM850 33.5 [ 32.80 | 0.01 Rear 17.0cm | 0.384 [ 1.175| 0.451 | 23
1880.0( 661 GSM1900 30.5 | 30.17 | -0.07 Rear 1.0cm | 0.074 | 1.079 | 0.080 | 24
836.6 | 4183 | WCDMA 850 | 23.0 | 22.68 | 0.05 Rear 1.0cm | 0.277 | 1.076 | 0.298 | 13
17324 1412 |WCDMA 1700| 23.0 | 22.78 | -0.04 Rear 1.0cm | 0.257 | 1.052 | 0.270 | 14
1880.0 9400 | WCDMA 1900| 23.0 | 22.77 | -0.07 Rear 1.0cm | 0.363 | 1.054 | 0.383 | 15
Rear
1880 | 18900 LTE 2 23.5 | 23.50 | -0.10 (1RB, 490ffset) 1.0cm | 0.500 | 1.000 | 0.500 | 17
Rear
1880 | 18900 LTE 2 225 | 2195 | 0.01 (50RB, Ooffset) 1.0cm | 0.339 | 1.135 | 0.385 -
Rear
1732.5(20175 LTE 4 23.5 | 23.10 | 0.19 (1RB, 490ffset) 1.0cm | 0.319 | 1.096 | 0.350 | 19
Rear
1732.5(20175 LTE 4 225 12199 | -0.11 (50RB, Ooffset) 1.0cm | 0.219 | 1.125| 0.246 -
Rear
836.5 | 20525 LTE 5 23.5 | 23.19 | -0.09 (1RB, Ooffset) 17.0cm | 0.349 [ 1.074 | 0.375 | 20
Rear
836.5 | 20525 LTE 5 225 | 21.78 | 0.02 (25RB, Ooffset) 1.0cm | 0.235 | 1.180 | 0.277 -
Rear
710 | 23790 LTE 17 23.5 | 22.62 | 0.06 (1RB, Ooffset) 1.0cm | 0.195 | 1.225| 0.239 | 21
Rear
710 | 23790 LTE 17 22.5 | 21.59 | -0.09 (25RB, 24offset) 1.0cm | 0.153 | 1.233 | 0.189 -
2441 | 39 B'“§;°5°th 100 | 98 |-0.170 Rear 10cm | 0.043 |1.047 | 0.045 | 25
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.3 SAR Test Notes

General Notes:

1.

2.

The test data reported are the worst-case SAR values according to test procedures specified in IEEE
1528-2003, FCC KDB Procedure.

Batteries are fully charged at the beginning of the SAR measurements. A standard battery was used
for all SAR measurements.

Liquid tissue depth was at least 15.0 cm for all frequencies.

The manufacturer has confirmed that the device(s) tested have the same physical, mechanical and
thermal characteristics and are within operational tolerances expected for production units.

SAR results were scaled to the maximum allowed power to demonstrate compliance per FCC KDB
447498 D0O1v05r02.

Device was tested using a fixed spacing for body-worn accessory testing. A separation distance of 10
mm was considered because the manufacturer has determined that there will be body-worn
accessories available in the marketplace for users to support this separation distance.

Per FCC KDB 648474 D04v01r02, SAR was evaluated without a headset connected to the device.
Since the standalone reported SAR was < 1.2 W/kg, no additional SAR evaluation using a headset
cable were required.

Per FCC KDB 865664 D01v01r03, variability SAR tests were not performed since the measured SAR
results for all frequency bands were less than 0.8 W/kg. Please see Section 14 for variability analysis
information.

GSM/GPRS Test Notes:

1.
2.

3.

This EUT’'S GSM and GPRS device class is B.

Body-Worn accessory testing is typically associated with voice operations. Therefore, GSM voice
was evaluated for body-worn SAR.

Justification for reduced test configurations per KDB 941225 DO01v03: The source-based
time-averaged output power was evaluated for all multi-slot operations. The multi-slot configuration
with the highest frame averaged output power was evaluated for SAR.

Per FCC KDB 447498 D01v05r02, if the reported (scaled) SAR measured at the middle channel or
highest output power channel for each test configuration is < 0.8 W/kg then testing at the other
channels is not required for such test configuration(s). When the maximum output power variation
across the required test channels is 1/2 dB, instead of the middle channel, the highest output power
channel must be used.

Justification for reduced test configurations per KDB Publication 941225 D01v03 and October 2013
TCB Workshop Notes: The source-based frame-averaged output power was evaluated for all
GPRS/EDGE slot configurations. The configuration with the highest target frame averaged output
power was evaluated for hotspot SAR. When the maximum frame-averaged powers are equivalent
across two or more slots (within 0.25 dB), the configuration with the most number of time slots was
tested.
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UMTS Notes:

1. The 12.2 kbps RMC mode is the primary mode.

2. UMTS mode in Body SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB 941225
D01v03. HSPA SAR was not required since the average output power of the HSPA subtests was
not more than 0.25 dB higher than the RMC level and Adjusted SAR value was less than 1.2
WI/kg.

3. Per FCC KDB 447498 D01v05r02, if the reported (scaled) SAR measured at the middle channel
or highest output power channel for each test configuration is < 0.8 W/kg then testing at the
other channels is not required for such test configuration(s). When the maximum output power
variation across the channel highest output power channel was used.

4. UMTS SAR was tested under RMC 12.2 kbps with HSPA inactive per KDB publication 941225
D01v03. HSPA SAR was not required since the average output power of the HSPA subtests was
not more than 0.25 dB higher than the RMC level and SAR was less than 1.2 W/kg.

LTE Notes:

1. LTE Considerations: LTE test configurations are determined according to SAR Evaluation
Consideration for LTE Devices in FCC KDB 941225 D05v02r03.

2. According to FCC KDB 941225 D05v02r01:
When the reported SAR is < 0.8 W/kg, testing of the 100%RB allocation and required test channels
is not required. Otherwise, SAR is required for the remaining required test channels using the 1RB,
50%RB and 100%RB allocation with highest output power for that channel.
Only one channel, and as reported SAR values for 1RB allocation and 50%RB allocation were less
than 1.45W/Kg only the highest power RB offset for each allocation was required.

3. MPR is permanently implemented for this device by the manufacturer. The specific manufacturer
target MPR is indicated alongside the SAR results. MPR is enabled for this device, according to
target MPR is indicated alongside the SAR results.

4. A-MPR was dialed for all SAR tests by setting NS=01 on the base station simulator.

5. Pre-installed VOIP applications are considered.

6. SAR test reduction is applied using the following criteria:

7. Start with the largest channel bandwidth and measure SAR for QPSK with 1 RB, and 50% RB
allocation, using the RB offset and required test channel combination with the highest maximum
output power among RB offsets at the upper edge, middle and lower edge of each required test
channel.

When the reported SAR is >0.8 W/kg, testing for other Channels is performed at the highest output
power level for 1RB, and 50% RB configuration for that channel.

Testing for 100% RB configuration is performed at the highest output power level for 100% RB
configuration across the Low, Mid and High Channel when the highest reported SAR for 1 RB and 50%
RB are >0.8 W/kg, Testing for the remaining required channels is not needed because the reported
SAR for 100% RB Allocation <1.45 W/kg.

Testing for 16-QAM modulation is not required because the reported SAR for QPSK is <1.45 W/kg
and its output power is not more than 0.5 dB higher than that a QPSK.

Testing for the other channel bandwidths is not required because the reported SAR for the highest
channel bandwidth is <1.45 W/kg and its
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WLAN Notes:

1.

Justification for test configurations for WLAN per KDB Publication 248227 D01 for 2.4 GHz WiFi
single transmission chain operations, the highest measured maximum output power channel for
DSSS was selected for SAR measurement. SAR for OFDM modes (2.4 GHz 802.11 g/n) was not
required due to the maximum allowed powers and the highest reported DSSS SAR.

When the maximum reported 1g averaged SAR is < 0.8 W/kg, SAR testing on additional channels
was not required. Otherwise, SAR for the next highest output power channel was required until the
reported SAR result was < 1.20 W/kg or all test channels were measured.

The device was configured to transmit continuously at the required data rated, channel bandwidth
and signal modulation, using the highest transmission duty factor supported by the test mode tools.
The reported SAR was scaled to the 100% transmission duty factor to determine compliance.
Procedures used to measure the duty factor are identical to that in the associated WLAN test reports.
According to KDB 248227 D01v02 Sec. 5.2 2.4GHz SAR procedures, for 802.11b DSSS SAR
measurement of this device, SAR test procedures was applied to fixed exposure test position.
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14. SAR Measurement Variability and Uncertainty

In accordance with published RF Exposure KDB procedure 865664 D01v01r03 SAR measurement 100 MHz
to 6 GHz. These additional measurements are repeated after the completion of all measurements requiring
the same head or body tissue-equivalent medium in a frequency band. The test device should be returned to
ambient conditions (normal room temperature) with the battery fully charged before it is re-mounted on the
device holder for the repeated measurement(s) to minimize any unexpected variations in the repeated results.

1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg for 1g
SAR or < 2.0 W/kg for 10g SAR ; steps 2) through 4) do not apply.

2) When the original highest measured 1g SAR is =2 0.80 W/kg or 10g SAR = 2.0W/kg, repeat that
measurement once.

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg for 1g SAR or
= 3.625 W/kg for 10g SAR (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is 21.5
W/kg for 19 SAR or =23.75 W/kg for 10g SAR and the ratio of largest to smallest SAR for the original, first
and second repeated measurements is > 1.20.
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15. SAR Summation Scenario

According to FCC KDB 447498 D01v05r02, transmitters are considered to be transmitting simultaneously
when there is overlapping transmission, with the exception of transmissions during network hand-offs with
maximum hand-off duration less than 30 seconds. Possible transmission paths for the EUT are shown below
paths and are mode in same rectangle to indicate communication modes which share the same path. Modes
which share the same transmission path cannot transmit simultaneously with one another.

Path 1 Path 2
L esweers o
! ! | I
I UMTS I I BT/WiFi [
! LTE ! | I

Simultaneous transmission paths

This device contains multiple transmitters that may operate simultaneously, and therefore requires a
simultaneous transmission analysis according to FCC KDB 447498 D0O1v05r02.

Applicable Combination Head Body-Worn Hotspot
GSM Voice + 2.4 GHz WiFi Yes Yes N/A
GSM Voice + 2.4 GHz Bluetooth N/A Yes N/A
GPRS + 2.4 GHz WiFi N/A N/A Yes
UMTS + 2.4 GHz WiFi Yes Yes Yes
UMTS + 2.4 GHz Bluetooth N/A Yes N/A
LTE+ 2.4 GHz WiFi Yes Yes Yes
LTE+ 2.4 GHz Bluetooth N/A Yes N/A

1. 2.4 GHz WLAN and 2.4 GHz Bluetooth share antenna path and cannot transmit simultaneously

2. All licensed modes share the same antenna path and cannot transmit simultaneously.

3. UMTS +WLAN scenario also represents the UMTS Voice/DATA + WLAN hotspot scenario.

4. Per the manufacturer, GPRS does not support VOIP service.

5. Per the manufacturer, WiFi Direct is not expected to be used in conjunction with a held-to-ear or body-worn
accessory voice call. Therefore, there are no simultaneous transmission scenarios involving WiFi direct
beyond that listed in the above table.

6. This device does not support VoL TE.

7. LTE is considered pre-installed VOIP applications.

8. The highest reported SAR for each exposure condition is used for SAR summation purpose.
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15.1 Simultaneous Transmission Summation for Head

Simultaneous Transmission Summation with 2.4 GHz WIFI

o Scaled SAR 2.4 GHz SVXI;I Scaled S 1-g SAR
(Wikg) (Wikg) (Wikg)
GSM 850 0.491 0.226 0.717
GSM 1900 0.038 0.226 0.264
UMTS 850 0.279 0.226 0.505
UMTS 1700 0.263 0.226 0.489
UMTS 1900 0.232 0.226 0.458
LTE Band 2 0.397 0.226 0.623
LTE Band 4 0.300 0.226 0.526
LTE Band 5 0.271 0.226 0.497
LTE Band 17 0.080 0.226 0.306
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15.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation with Wifi (1.5 cm)

N Scaled SAR 2.4 GHz S\ﬁlg Scaled 5 1-g SAR
(W/kg) (W/kg) (W/kg)
GSM 850 <0.451 <0.042 <0.493
GSM 1900 <0.080 <0.042 <0.122
UMTS 850 <0.298 <0.042 <0.340
UMTS 1700 <0.270 <0.042 <0.312
UMTS 1900 <0.383 <0.042 <0.425
LTE Band 2 <0.500 <0.042 <0.542
LTE Band 4 <0.350 <0.042 <0.392
LTE Band 5 <0.375 <0.042 <0.417
LTE Band 17 <0.239 <0.042 <0.281

Simultaneous Transmission Summation with Bluetooth (1.5 cm)

. Scaled SAR BSTC""S'Z‘; S 1-g SAR

(Wikg) (Wikg) (Wikg)

GSM 850 <0.451 <0.045 <0.496
GSM 1900 <0.080 <0.045 <0.125
UMTS 850 <0.298 <0.045 <0.343
UMTS 1700 <0.270 <0.045 <0.315
UMTS 1900 <0.383 <0.045 <0.428
LTE Band 2 <0.500 <0.045 <0.545
LTE Band 4 <0.350 <0.045 <0.395
LTE Band 5 <0.375 <0.045 <0.420
LTE Band 17 <0.239 <0.045 <0.284

Note:
1. For SAR summation for body-worn back side at 15mm, the SAR values at 10 mm for some transmission
mode were used since the 10mm test distance was more conservative. “<” denotes that the 10mm SAR

values were used for summation purposes.
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15.3 Simultaneous Transmission Summation for Hotspot

Simultaneous Transmission Summation with 2.4 GHz WIFI (1.0 cm)

Scaled SAR 24 GHZSV,VAIRFI Scaled 5 1-g SAR
Band

(Wikg) (Wikg) (Wikg)

GPRS 850 0.614 0.042 0.656
GPRS 1900 0.128 0.042 0.170
UMTS 850 0.298 0.042 0.340
UMTS 1700 0.270 0.042 0.312
UMTS 1900 0.491 0.042 0.533
LTE Band 2 0.757 0.042 0.799
LTE Band 4 0.350 0.042 0.392
LTE Band 5 0.375 0.042 0.417
LTE Band 17 0.239 0.042 0.281

15.4 Simultaneous Transmission Conclusion

The above numerical summed SAR results for all the worst-case simultaneous transmission conditions were
below the SAR limit. Therefore, the above analysis is sufficient to determine that simultaneous transmission
cases will not exceed the SAR limit. And therefore no measured volumetric simultaneous SAR summation is
required per FCC KDB Publication 447498 D01v05r02.
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16. CONCLUSION

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the ANSI/
IEEE C95.1 1992.

These measurements are taken to simulate the RF effects exposure under worst-case conditions. Precise
laboratory measures were taken to assure repeatability of the tests.
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Attachment 1. — SAR Test Plots
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 224 TC
Ambient Temperature: 226 C

Test Date: Jun. 02, 2015
Plot No.: 1

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, GSM 850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.901 S/m; €, = 42.961; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.37, 6.37, 6.37); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_L

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/GSM850 Head Left Touch 190ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.458 W/kg

SM-J500M_DS/GSM850 Head Left Touch 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 8.167 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.535 W/kg

SAR(1 g) =0.418 W/kg; SAR(10 g) = 0.319 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.430 W/kg

-1.87

-3.74
-5.62
-7.49
-9.36
0 dB = 0.430 W/kg = —-3.67 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 224 TC
Ambient Temperature: 226 C

Test Date: Jun. 04, 2015
Plot No.: 2

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, GSM 1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; ¢ = 1.374 S/m; ¢, = 39.255; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(5.09, 5.09, 5.09); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/GSM1900 Head Left Touch 661ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0404 W/kg

SM-J500M_DS/GSM1900 Head Left Touch 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.745 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.0490 W/kg

SAR(1 g) = 0.035 W/kg; SAR(10 g) = 0.022 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.0365 W/kg

-3.39

-6.77
-10.16
-13.54
-16.93
0 dB = 0.0365 W/kg = -14.38 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 224 TC
Ambient Temperature: 226 C

Test Date: Jun. 02, 2015
Plot No.: 3

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, WCDMAS850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.901 S/m; €, = 42.961; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.37, 6.37, 6.37); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_L

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/WCDMAB850 Head Left Touch 4183/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.284 W/kg

SM-J500M_DS/WCDMABS850 Head Left Touch 4183/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.246 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.337 W/kg

SAR(1 g) = 0.259 W/kg; SAR(10 g) = 0.195 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.269 W/kg

-1.90

-3.81
-5.71
-7.61
9.52
0 dB =0.269 W/kg = —=5.70 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 224 TC
Ambient Temperature: 226 C

Test Date: Jun. 04, 2015
Plot No.: 4

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, WCDMA IV (0); Frequency: 1732.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.4 MHz; 0 = 1.343 S/m; €, = 41.428; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(5.34, 5.34, 5.34); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/WCDMA1700 Head Left Touch 1412/Area Scan (61x111x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.277 W/kg

SM-J500M_DS/WCDMA1700 Head Left Touch 1412/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.743 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.339 W/kg

SAR(1 g) = 0.250 W/kg; SAR(10 g) = 0.157 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.275 W/kg

-10.00

-20.00
-30.00
-40.00
-h0.00
0 dB=0.277 W/kg = =5.57 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 224 TC
Ambient Temperature: 226 C

Test Date: Jun. 04, 2015
Plot No.: 5

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, WCDMA1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.374 S/m; ¢, = 39.255; p = 1000 kg/m3
Phantom section: Right Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(5.09, 5.09, 5.09); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/WCDMA1900 Head Right Touch 9400/Area Scan (61x111x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.234 W/kg

SM-J500M_DS/WCDMA1900 Head Right Touch 9400/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.725 V/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.330 W/kg

SAR(1 g) = 0.220 W/kg; SAR(10 g) = 0.134 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.248 W/kg

-3.04

-6.08
912
-12.16
-15.20
0 dB = 0.248 W/kg = —-6.06 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 222 T
Ambient Temperature: 224 TC

Test Date: Jun. 09, 2015
Plot No.: 6

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE Band 2 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.374 S/m; ¢, = 39.143; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(5.09, 5.09, 5.09); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 2 Head Left Touch 20MHz QPSK 1RB 49offset 18900ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.446 W/kg

SM-J500M_DS/LTE Band 2 Head Left Touch 20MHz QPSK 1RB 490ffset 18900ch/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.804 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.583 W/kg

SAR(1 g) =0.397 W/kg; SAR(10 g) = 0.241 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.434 W/kg

-3.39

-6.78
-10.17
-13.556
-16.94
0 dB = 0.434 W/kg = —-3.63 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 224 TC
Ambient Temperature: 226 C

Test Date: Jun. 04, 2015
Plot No.: 7

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE Band 4 (0); Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; 0 = 1.343 S/m; €, = 41.427; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(5.34, 5.34, 5.34); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_R

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 4 Head Left Touch 20MHz QPSK 1RB 49offset 20175ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.282 W/kg

SM-J500M_DS/LTE Band 4 Head Left Touch 20MHz QPSK 1RB 49offset 20175ch/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.565 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.401 W/kg

SAR(1 g) =0.274 W/kg; SAR(10 g) = 0.165 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.301 W/kg

-3.54

-7.08
-10.63
-14.17
-17.71
0 dB =0.301 W/kg = -=5.21 dBW/kg
HCT CO., LTD.
Report No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 76 of 196

HCT-A-1506-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



HCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 225 T
Ambient Temperature: 227 T

Test Date: Jun. 11, 2015
Plot No.: 8

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE Band 5 (0); Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.898 S/m; ¢, = 42.776; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.37, 6.37, 6.37); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_L

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 5 Head Left Touch 10MHz QPSK 1RB 0 offset 20525ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.269 W/kg

SM-J500M_DS/LTE Band 5 Head Left Touch 10MHz QPSK 1RB 0 offset 20525ch/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 5.843 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.322 W/kg

SAR(1 g) = 0.252 W/kg; SAR(10 g) = 0.189 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.263 W/kg

-1.94

-3.88
-5.82
-7.76
9.70
0 dB = 0.263 W/kg = —5.80 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 223 T
Ambient Temperature: 225 T

Test Date: Jun. 15, 2015
Plot No.: 9

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE Band 17 (0); Frequency: 710 MHz;Duty Cycle: 1:1
Medium parameters used: f = 710 MHz; 0 = 0.878 S/m; ¢, = 42.682; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.65, 6.65, 6.65); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_L

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 17 Head Left Touch 10MHz QPSK 25RB 24offdet 23790/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0663 W/kg

SM-J500M_DS/LTE Band 17 Head Left Touch 10MHz QPSK 25RB 24offdet 23790/Zoom Scan
(5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.677 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.0760 W/kg

SAR(1 g) = 0.065 W/kg; SAR(10 g) = 0.051 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.0680 W/kg

-1.73

-3.46
519
-6.92
-8.65
0 dB = 0.0680 W/kg = -11.67 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 211

Ambient Temperature: 21.3

Test Date: Jun. 09, 2015

Plot No.: 10

DUT: SM-J500M/DS; Type: Bar type

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; ¢ = 1.78 mho/m; ¢, = 39.8; p = 1000 kg/m3
Phantom section: Left Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.39, 7.39, 7.39); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: SAM Phantom Right; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Head Left Touch 1Mbps 6ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.305 mW/g

802.11b Head Left Touch 1Mbps 6ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.89 V/m; Power Drift = -0.004 dB

Peak SAR (extrapolated) = 0.389 W/kg

SAR(1 g) = 0.194 mW/g; SAR(10 g) = 0.091 mW/g

Maximum value of SAR (measured) = 0.283 mW/g

dB
0.000

-5.00
-10.0
-15.0
-20.0

-25.0

0 dB = 0.283mW/g
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO., LTD

EUT Type: Mobile Phone

Liquid Temperature: 227 T

Ambient Temperature: 22,9 T

Test Date: Jun. 03, 2015

Plot No.: 11

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, GSM850 GPRS 2TX (0); Frequency: 836.6 MHz;Duty Cycle: 1:4.14954
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.983 S/m; ¢, = 56.826; p = 1000 kg/m>
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.22, 6.22, 6.22); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/GSM850 Body GPRS 2Tx Rear 190ch/Area Scan (61x111x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm

Maximum value of SAR (interpolated) = 0.626 W/kg

SM-J500M_DS/GSM850 Body GPRS 2Tx Rear 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 26.57 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.692 W/kg

SAR(1 g) = 0.592 W/kg; SAR(10 g) = 0.463 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.616 W/kg

SM-J500M_DS/GSM850 Body GPRS 2Tx Rear 190ch/Zoom Scan (5x5x7)/Cube 1: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 26.57 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.799 W/kg

SAR(1 g) = 0.519 W/kg; SAR(10 g) = 0.339 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.562 W/kg

dB

-5.00

-10.00

-156.00

-20.00

-2b.01

0 dB =0.626 W/kg = -2.03 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 225 T

Ambient Temperature: 227 T

Test Date: Jun. 05, 2015

Plot No.: 12

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, GSM 1900 3TX (0); Frequency: 1880 MHz;Duty Cycle: 1:2.77013
Medium parameters used: f = 1880 MHz; ¢ = 1.533 S/m; ¢, = 54.136; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(4.67, 4.67, 4.67); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/GSM1900 Body Rear GPRS 3Tx 661ch/Area Scan (61x111x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.128 W/kg

SM-J500M_DS/GSM1900 Body Rear GPRS 3Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.774 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.200 W/kg

SAR(1 g) =0.117 W/kg; SAR(10 g) = 0.063 W/kg (SAR corrected for target medium)
Maximum value of SAR (measured) = 0.127 W/kg

-3.37

-6.74

-10.11

-13.48

-16.85

0 dB=0.127 W/kg = —8.96 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 227 T

Ambient Temperature: 229 T

Test Date: Jun. 03, 2015

Plot No.: 13

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, WCDMAS850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.983 S/m; ¢, = 56.826; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.22, 6.22, 6.22); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/WCDMAB850 Body Rear 4183ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.292 W/kg

SM-J500M_DS/WCDMAS850 Body Rear 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 18.07 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.321 W/kg

SAR(1 g) =0.277 W/kg; SAR(10 g) = 0.217 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.288 W/kg

-4.12

-8.23
-12.35
-16.46
-20.5h8
0 dB = 0.292 W/kg = —-5.34 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 222 T

Ambient Temperature: 224 TC

Test Date: Jun. 05, 2015

Plot No.: 14

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, WCDMA 1V (0); Frequency: 1732.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.4 MHz; 0 = 1.424 S/m; ¢, = 54.872; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(4.87, 4.87, 4.87); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/WCDMA1700 Body Rear 1412ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.268 W/kg

SM-J500M_DS/WCDMA1700 Body Rear 1412ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 6.130 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.332 W/kg

SAR(1 g) = 0.257 W/kg; SAR(10 g) = 0.164 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.273 W/kg

-4.44

-8.87

-13.31
-17.7h
-22.18

0 dB =0.268 W/kg = —=5.72 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 225 T

Ambient Temperature: 227 T

Test Date: Jun. 05, 2015

Plot No.: 15

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, WCDMA1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.533 S/m; ¢, = 54.136; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(4.67, 4.67, 4.67); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/WCDMA1900 Body Rear 9400ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.389 W/kg

SM-J500M_DS/WCDMA1900 Body Rear 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 10.71 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.550 W/kg

SAR(1 g) = 0.363 W/kg; SAR(10 g) = 0.222 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.397 W/kg

-3

-10.62
-15.93
-21.24
-26.55

0 dB = 0.389 W/kg = -4.10 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 225 T

Ambient Temperature: 227 T

Test Date: Jun. 05, 2015

Plot No.: 16

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, WCDMA1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; ¢ = 1.533 S/m; ¢, = 54.136; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(4.67, 4.67, 4.67); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/WCDMA1900 Body Front 9400ch/Area Scan (61x111x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.529 W/kg

SM-J500M_DS/WCDMA1900 Body Front 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.744 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.675 W/kg

SAR(1 g) = 0.466 W/kg; SAR(10 g) = 0.288 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.515 W/kg

-4.60

-9.20

-13.80
-18.40
-23.00

0 dB = 0.529 W/kg = —2.76 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 223 T
Ambient Temperature: 225 T

Test Date: Jun. 10, 2015
Plot No.: 17

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE Band 2 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; c = 1.538 S/m; ¢, = 54.165; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 2 Body Rear 20MHz QPSK 1RB 49offset 18900ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.516 W/kg

SM-J500M_DS/LTE Band 2 Body Rear 20MHz QPSK 1RB 49offset 18900ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 8.140 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.789 W/kg

SAR(1 g) = 0.500 W/kg; SAR(10 g) = 0.290 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.526 W/kg

dB

-4,42

-8.83

-13.25

-17.66

-22.08

0 dB =0.516 W/kg = -2.87 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 223 T

Ambient Temperature: 225 T

Test Date: Jun. 10, 2015

Plot No.: 18

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE Band 2 (0); Frequency: 1880 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; c = 1.538 S/m; ¢, = 54.165; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 2 Body Front 20MHz QPSK 1RB 49offset 18900ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.818 W/kg

SM-J500M_DS/LTE Band 2 Body Front 20MHz QPSK 1RB 49offset 18900ch/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 6.850 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) =0.757 W/kg; SAR(10 g) = 0.447 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.810 W/kg

-4.98

-9.95

-14.93
-19.91
-24.89

0 dB =0.818 W/kg = —-0.87 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 223 T

Ambient Temperature: 225 T

Test Date: Jun. 08, 2015

Plot No.: 19

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE Band 4 (0); Frequency: 1732.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1732.5 MHz; 0 = 1.421 S/m; €, = 53.24; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.95, 4.95, 4.95); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 4 Body Rear 20MHz QPSK 1RB 49offset 20175ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.312 W/kg

SM-J500M_DS/LTE Band 4 Body Rear 20MHz QPSK 1RB 49offset 20175ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 7.573 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.436 W/kg

SAR(1 g) =0.319 W/kg; SAR(10 g) = 0.191 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.335 W/kg

%

-h.08

-10.17
-15.25
-20.34
-25.42

0 dB =0.312 W/kg = —=5.06 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 226 C

Ambient Temperature: 228 C

Test Date: Jun. 12, 2015

Plot No.: 20

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE Band 5 (0); Frequency: 836.5 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.5 MHz; o = 0.982 S/m; ¢, = 56.829; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.35, 6.35, 6.35); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 5 Body Rear 10MHz QPSK 1RB Ooffset 20525 ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.363 W/kg

SM-J500M_DS/LTE Band 5 Body Rear 10MHz QPSK 1RB Qoffset 20525 ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.15 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.463 W/kg

SAR(1 g) = 0.349 W/kg; SAR(10 g) = 0.263 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.373 W/kg

%

-4.41

-8.82

-13.23
-17.65
-22.06

0 dB = 0.363 W/kg = —4.40 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 226 C

Ambient Temperature: 228 C

Test Date: Jun. 16, 2015

Plot No.: 21

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, LTE 17 (0); Frequency: 710 MHz;Duty Cycle: 1:1
Medium parameters used: f = 710 MHz; o = 0.933 S/m; ¢, = 55.243; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.68, 9.68, 9.68); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/LTE Band 17 Body Rear 10MHz QPSK 1RB Ooffset 23790 ch/Area Scan (61x111x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.241 W/kg

SM-J500M_DS/LTE Band 17 Body Rear 10MHz QPSK 1RB Ooffset 23790 ch/Zoom Scan (5x5x7)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.47 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.291 W/kg

SAR(1 g) =0.195 W/kg; SAR(10 g) = 0.134 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.242 W/kg

%

-h.86

-11.72
-17.58
-23.44
-29.30

0 dB =0.241 W/kg = —-6.18 dBW/kg
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HCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 211

Ambient Temperature: 21.3

Test Date: Jun. 09, 2015

Plot No.: 22

DUT: SM-J500M/DS; Type: Bar type

Communication System: 2450MHz FCC; Frequency: 2437 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2437 MHz; ¢ = 1.93 mho/m; €, = 51.9; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.29, 7.29, 7.29); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

802.11b Body Rear 1Mbps 6ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.066 mW/g

802.11b Body Rear 1Mbps 6¢ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.22 V/m; Power Drift = -0.145 dB

Peak SAR (extrapolated) = 0.085 W/kg

SAR(1 g) = 0.036 mW/g; SAR(10 g) = 0.017 mW/g

Maximum value of SAR (measured) = 0.057 mW/g

dB
0.000

-1.60
-3.20
-4.80
-6.40

-8.00

0 dB = 0.057mW/g
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 227 T

Ambient Temperature: 229 T

Test Date: Jun. 03, 2015

Plot No.: 23

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, GSM 850 (0); Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.983 S/m; ¢, = 56.826; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.22, 6.22, 6.22); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/GSM850 Body Worn Voice Rear 190ch/Area Scan (61x111x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.405 W/kg

SM-J500M_DS/GSM850 Body Worn Voice Rear 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.36 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.450 W/kg

SAR(1 g) = 0.384 W/kg; SAR(10 g) = 0.301 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.399 W/kg

%

-3.98

-7.96

-11.93
-15.91
-19.89

0 dB = 0.405 W/kg = —-3.92 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 225 T

Ambient Temperature: 227 T

Test Date: Jun. 05, 2015

Plot No.: 24

DUT: SM-J500M/DS; Type: Bar

Communication System: UID 0, GSM 1900 (0); Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; ¢ = 1.533 S/m; ¢, = 54.136; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(4.67, 4.67, 4.67); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SM-J500M_DS/GSM1900 Body Worn Voice Rear 661ch/Area Scan (61x111x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0809 W/kg

SM-J500M_DS/GSM1900 Body Worn Voice Rear 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.772 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.130 W/kg

SAR(1 g) =0.074 W/kg; SAR(10 g) = 0.040 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 0.0817 W/kg

-3.44

-6.89
-10.33
-13.77
-17.21
0 dB =0.0817 W/kg = -10.88 dBW/kg
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HCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone

Liquid Temperature: 211

Ambient Temperature: 21.3

Test Date: Jun. 09, 2015

Plot No.: 25

DUT: SM-J500M/DS; Type: Bar type

Communication System: Bluetooth; Frequency: 2441 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2441 MHz; ¢ = 1.93 mho/m; €, = 51.9; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.29, 7.29, 7.29); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

Bluetooth Body Rear DH5 39ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.070 mW/g

Bluetooth Body Rear DH5 39ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 2.36 V/m; Power Drift =-0.170 dB

Peak SAR (extrapolated) = 0.093 W/kg

SAR(1 g) = 0.043 mW/g; SAR(10 g) = 0.020 mW/g

Maximum value of SAR (measured) = 0.068 mW/g

dB
0.000

-h.00

-10.0

-15.0

-20.0

-25.0

0 dB = 0.068mW/g
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (750 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 223 T
Test Date: Jun. 15, 2015

DUT: Dipole 750 MHz D750V3; Type: D750V3

Communication System: UID 0, CW (0); Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.908 S/m; €, = 42.225; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.65, 6.65, 6.65); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_L

Measurement SW: DASY52, Version 52.8 (8);

835Mhz SAR validation/Verification 750MHz Head/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.889 W/kg

835Mhz SAR validation/Verification 750MHz Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 32.22 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 1.20 W/kg

SAR(1 g) = 0.824 W/kg; SAR(10 g) = 0.540 W/kg

Maximum value of SAR (measured) = 0.888 W/kg

-5.28

-10.56
-15.84
-21.12
-26.41

0 dB = 0.889 W/kg = -0.51 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (750 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 226 C
Test Date: Jun. 16, 2015

DUT: Dipole 750 MHz D750V3; Type: D750V3

Communication System: UID 0, CW (0); Frequency: 750 MHz;Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.97 S/m; ¢, = 54.629; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: EX3DV4 - SN3967; ConvF(9.68, 9.68, 9.68); Calibrated: 2014-12-22;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn648; Calibrated: 2015-04-28

Phantom: Triple Flat Phantom 5.1C-2014-02-21

Measurement SW: DASY52, Version 52.8 (8);

750MHz SAR Verification/750MHz Verification/Area Scan (61x131x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 1.02 W/kg

750MHz SAR Verification/750MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 27.67 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.22 W/kg

SAR(1 g) = 0.807 W/kg; SAR(10 g) = 0.531 W/kg

Maximum value of SAR (measured) = 1.03 W/kg

-5.76

-11.51
-17.27
-23.03
-26.78

0 dB=1.02W/kg = 0.07 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 224 C
Test Date: Jun. 02, 2015

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 6 = 0.9 S/m; ¢, = 42.968; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.37, 6.37, 6.37); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_L

Measurement SW: DASY52, Version 52.8 (8);

835Mhz SAR validation/Verification 835MHz Head/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 0.997 W/kg

835Mhz SAR validation/Verification 835MHz Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 34.56 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.924 W/kg; SAR(10 g) = 0.608 W/kg

Maximum value of SAR (measured) = 0.996 W/kg

-5.02

-10.04
-15.06
-20.08
-25.10

0 dB = 0.997 W/kg = -0.01 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 227 C
Test Date: Jun. 03, 2015

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.982 S/m; ¢, = 56.823; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.22, 6.22, 6.22); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SAR Verification/835MHz Body Verification/Area Scan (121x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 1.02 W/kg

SAR Verification/835MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 33.26 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 1.29 W/kg

SAR(1 g) = 0.929 W/kg; SAR(10 g) = 0.623 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 1.01 W/kg

-h.16

-10.32
-15.48
-20.64
-25.80
0 dB=1.02W/kg = 0.07 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (835 MHz Head)
Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 225 T
Test Date: Jun. 11, 2015

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.897 S/m; €, = 42.791; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(6.37, 6.37, 6.37); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_L

Measurement SW: DASY52, Version 52.8 (8);

835Mhz SAR validation/Verification 835MHz Head/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 1.01 W/kg

835Mhz SAR validation/Verification 835MHz Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 34.90 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.934 W/kg; SAR(10 g) = 0.616 W/kg

Maximum value of SAR (measured) = 1.01 W/kg

-5.02

-10.04
-15.06
-20.08
-25.10

0 dB=1.01 W/kg = 0.03 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 226 C
Test Date: Jun. 12, 2015

DUT: Dipole 835 MHz D835V2; Type: D835V2

Communication System: UID 0, CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 6 = 0.98 S/m; ¢, = 56.85; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(6.35, 6.35, 6.35); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C-2014-02-21

Measurement SW: DASY52, Version 52.8 (8);

Verification/Verification 835MHz Body/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 1.03 W/kg

Verification/Verification 835MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 31.56 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 1.45 W/kg

SAR(1 g) = 0.935 W/kg; SAR(10 g) = 0.586 W/kg

Maximum value of SAR (measured) = 1.03 W/kg

-6.17

-12.33
-18.50
-24.66
-30.83

0 dB=1.03W/kg = 0.12 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (1 800 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 224 C

Test Date: Jun. 04, 2015

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2

Communication System: UID 0, CW (0); Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; o = 1.409 S/m; ¢, = 41.204; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(5.34, 5.34, 5.34); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0 L

Measurement SW: DASY52, Version 52.8 (8);

Verification/Verification 1800 Head/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 4.29 W/kg

Verification/Verification 1800 Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 57.73 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 6.97 W/kg

SAR(1 g) = 3.75 W/kg; SAR(10 g) = 1.89 W/kg

Maximum value of SAR (measured) = 4.17 W/kg

%

-h.71

-11.43
-17.14
-Z22.86
-26.57
0 dB =4.29 W/kg = 6.32 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Bl Verification Data (1 800 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 222 T

Test Date: Jun. 05, 2015

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2

Communication System: UID 0, CW; Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; = 1.499 S/m; ¢, = 54.702; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(4.87, 4.87, 4.87); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: Triple Flat Phantom 5.1C-2014-02-21

Measurement SW: DASY52, Version 52.8 (0);

Verification/Verification 1800MHz Body/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 4.26 W/kg

Verification/Verification 1800MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 56.73 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 6.01 W/kg

SAR(1 g) = 3.73 W/kg; SAR(10 g) = 2 W/kg

Maximum value of SAR (measured) = 4.16 W/kg

-h.69

-11.39
-17.08
-22.78
-28.47
0 dB = 4.26 W/kg = 6.30 dBW/kg
R N HCT CO., LTD.
eport No. 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 103 of 196

HCT-A-1506-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Bl Verification Data (1 800 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 223 T

Test Date: Jun. 08, 2015

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2

Communication System: UID 0, CW (0); Frequency: 1800 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1800 MHz; ¢ = 1.489 S/m; ¢, = 53.02; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.95, 4.95, 4.95); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C-2014-02-21

Measurement SW: DASY52, Version 52.8 (8);

1800Mhz SAR Varification/1800MHz Varification body/Area Scan (61x61x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 4.29 W/kg

1800Mhz SAR Varification/1800MHz Varification body/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 58.06 VV/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 5.91 W/kg

SAR(1 g) = 3.78 W/kg; SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 4.27 W/kg

-h.78

-11.57
-17.35
-23.13
-26.92
0 dB =4.29 W/kg = 6.33 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 224 C

Test Date: Jun. 04, 2015

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.396 S/m; ¢, = 38.986; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(5.09, 5.09, 5.09); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_Front 20120517

Measurement SW: DASY52, Version 52.8 (8);

Verification/Verification 1900MHz Head/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 4.60 W/kg

Verification/Verification 1900MHz Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 60.03 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 7.16 W/kg

SAR(1 g) = 3.96 W/kg; SAR(10 g) = 2.01 W/kg

Maximum value of SAR (measured) = 4.38 W/kg

-h.68

-11.37
-17.05
-22.73
-26.42
0 dB = 4.60 W/kg = 6.62 dBW/kg
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Bl Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 225 T
Test Date: Jun. 05, 2015

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.549 S/m; ¢, = 54.007; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C-2014-02-21

Measurement SW: DASY52, Version 52.8 (8);

Verification/Verification 1900MHz Body/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 4.57 W/kg

Verification/Verification 1900MHz Body/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 57.91 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 6.50 W/kg

SAR(1 g) = 3.94 W/kg; SAR(10 g) = 2.12 W/kg

Maximum value of SAR (measured) = 4.38 W/kg

-6.01

-12.02
-16.03
-24.04
-30.06
0 dB = 4.57 W/kg = 6.60 dBW/kg
HCT CO., LTD.
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 222 T

Test Date: Jun. 09, 2015

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.396 S/m; ¢, = 38.977; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: ET3DV6 - SN1631; ConvF(5.09, 5.09, 5.09); Calibrated: 2015-01-28;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE3 Sn446; Calibrated: 2015-01-21

Phantom: SAM with CRP v5.0_Front 20120517

Measurement SW: DASY52, Version 52.8 (8);

Verification/Verification 1900Mhz Head/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm
Maximum value of SAR (interpolated) = 4.71 W/kg

Verification/Verification 1900Mhz Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 60.80 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 7.37 W/kg

SAR(1 g) = 4.06 W/kg; SAR(10 g) = 2.06 W/kg

Maximum value of SAR (measured) = 4.49 W/kg

-h.70

-11.39
-17.09
-22.79
-26.49
0 dB=4.71 W/kg = 6.73 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Bl Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 223 T

Test Date: Jun. 10, 2015

DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: UID 0, CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.553 S/m; ¢, = 54.035; p = 1000 kg/m3
Phantom section: Center Section

DASY5 Configuration:

Probe: ET3DV6 - SN1609; ConvF(4.74, 4.74, 4.74); Calibrated: 2015-01-27;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn652; Calibrated: 2015-03-18

Phantom: Triple Flat Phantom 5.1C

Measurement SW: DASY52, Version 52.8 (8);

SAR Verification/1900MHz Body Verification/Area Scan (61x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm
Maximum value of SAR (interpolated) = 4.90 W/kg

SAR Verification/1900MHz Body Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 49.32 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 6.60 W/kg

SAR(1 g) = 4.09 W/kg; SAR(10 g) = 2.22 W/kg (SAR corrected for target medium)

Maximum value of SAR (measured) = 4.65 W/kg

-h.60

-11.20
-16.80
-22.40
-26.00
0 dB = 4.90 W/kg = 6.90 dBW/kg
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.1

Test Date: Jun. 9, 2015

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.8 mho/m; ¢, = 39.8; p = 1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.39, 7.39, 7.39); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: 835/900 Phamtom ; Type: SAM

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

2450MHz Head Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 9.22 mW/g

2450MHz Head Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 61.5 V/m; Power Drift = -0.137 dB

Peak SAR (extrapolated) = 12.5 W/kg

SAR(1 g) = 5.52 mW/g; SAR(10 g) = 2.45 mW/g

Maximum value of SAR (measured) = 8.73 mW/g

dB
0.000

-4.92

-9.84

-14.8

-19.7

-24.6
0 dB =8.73mW/g
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HCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

B Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 21.1

Test Date: Jun. 9, 2015

DUT: Dipole 2450 MHz; Type: D2450V2

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; ¢ = 1.95 mho/m; ¢, = 51.8; p = 1000 kg/m3
Phantom section: Center Section

DASY4 Configuration:

Probe: EX3DV4 - SN3903; ConvF(7.29, 7.29, 7.29); Calibrated: 2014-08-28
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1417; Calibrated: 2015-01-27

Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA

Measurement SW: DASY4, V4.7 Build 80

Postprocessing SW: SEMCAD, V1.8 Build 186

2450MHz Body Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 8.08 mW/g

2450MHz Body Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 47.4 V/m; Power Drift = -0.037 dB

Peak SAR (extrapolated) = 11.2 W/kg

SAR(1 g) = 5.1 mW/g; SAR(10 g) = 2.29 mW/g

Maximum value of SAR (measured) = 7.99 mW/g

dB
0.000

-4.92

-9.84

-14.8

-19.7

-24.b

0 dB = 7.99mW/g
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MCT OO LT
FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Calibration Laboratory of W WouTS g Schwsizarischer Kalbrierdonst
Schmid & Partner f“{"—{’ fo c Mlnlﬂ&uld'i:hlﬂl
ineering AG Servizia svizzero di taratura
nﬂ'ﬁw%,mmm @'} NS/ S guias Calibration Sarvice

Accrediod by the Swisa Accreditation Service (SAS)
This Swiss Accreditation Sorvice is one of the signatories 1o the EA
Multilateral Agreement for the recognition of calibration cerfificates

Thés calibeasion cenificais documants the traceabillly 1o national standards, which realizs the physical unis of measurements (1)
The measuremenss and the uncerainties with confidence probability sne piven on the folowing pages and am part of the cenificain

Al cafibrations have bean condusted in the closed lsbomiory bacilty. environment femperadus (22 = 3)°C and humidity < 70%.

Calibration Equipment used (MATE criical ko cakbration)

Primary Standarcs o Cal Dale (Certificale 1o | [ Scheduled Calitration
Fowar meter E44108 GBA1293574 D3-Age-14 (No. 217-01811) Apr-15

Pwenr sensar EA412A My a140808T D-Api-14 (Ho_217-01911) Ape-15

Reforence 3 dB Atanuator | SN: 55054 [3c) | 03-Apr-14 (No. 217-01915] Apr-15

Ralwrence 20 dBl Atisnualor | SN. S5277 [20x) 3. Apr-14 {No. Z17-01818) Apr15
Rﬂmm:ﬂw SM: 55129 @ Eﬂ-“m.z‘?—ﬂm Apr-15

Raferance Probe ESIOVE £ 3013 30-Dec 14 (No_ ES0013 Dectd) | Dec-15

BAE4 SH: 660 14-Jan-15 (No DAEA-560, Jan15] Jan16

Socondary Stardards [ Check Date (in hous} Scheduld Chock
| RF generator HP BB46C USI84ZL0ITO0 4-Aiag- 98 (in N chsch Agr-1 In howse check: Ap-16
Metwork Analyrer HP BT53E | US3TI00585 1E-Oc1-01 (in house chack Oci-14) In house check: Od-15
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Calibration Laboratory of

§ Schweirarischer Kalibrierdienst
Schmid & Partner G Service suisse détaionnage
Engineering AG 5 Sorvizio svizzero di taratura
Zoughaussirasse 43, B0 Zurich, Switzertand Swiss Callbration Servico
Accradited by the Swiss Accrediation Service [SAS) Acereditation No.; SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr t for the meognition of calibration cortificates
Glossary:
TSL lissue simulating liguid
MNORM:.y.2 sensilivity in free space
ConvF sensithvity in TSL { NORMzx.y.z
DCP dioda compresskon point
CF erest factor (1/duty_cycle) of the RF signal
AB.C D modulation dependent linearization paramaters
Polarization @ i rotation around probe axis
Polarization & 4 rotation around an axis that is in the plane normal to probe axis (al measuremaent center),
Le., & =05 normal to probe axis
Connector Angle information used in DASY system io align probe sensor X 1o ihe robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining tho Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Dovices: Measurement
Techniques®, June 2013

b) |EC 62209-1, "Procedura to measure the Specific Absorplion Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2003

Methods Applied and Interpretation of Parameters:

+  NORMzx, .z Assessed lor E-fisld polarization 8 =0 (f < 500 MHz in TEM-call, f > 1800 MHz: R22 waveguida).
NORM:x.y.z are only intermediate values, i.e., the uncenainties of NORMsx,y,z does not affect the E-field
unceriainty inside TSL (see belaw ConvF).

«  NORM{0xy.z = NORMxy.z * frequency_response (see Frequency Response Chart). This linsarization is
implemented in DASY4 software versions iater than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ComvF.

s DCPxy.z: DCP are numarnical linearizalion parameters assessed based on the data of power sweep with CW
signal (no uncertalnty required). DCP does not depend on frequency nof media.

« PAR PAR is the Peak to Average Ratio that is nol calibrated but determined based on the signal
charactenshcs

s Axy.z Beyr Cxyz Dryz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific madulation signal. The parameters do not dapend on fraquency nor
media, VR is the maximum callbration range expressed in RMS valtage across the diode.

«  ConvE and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperatura Transfer
Standard for f = B00 MHz) and inside waveguide using analytical field distributions based on power
maasurements for { > 800 MHz. The same setups are used for assessment of the parameters appled for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramelers ara
used in DASY4 software lo improve probe accuracy close to the bourdary. The sensitivity in T5SL comesponds
to NORMx,y.z * CanvF whereby the uncertainty comesponds (o that given for CanvF, A frequency depandent
ConvF is used in DASY version 4.4 and higher which allows extending the validily from £ 50 MHz to £ 100
MHz.

« Spherical isotropy (30 deviation from isolropy]: in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offsel The sensor offset cormesponds to the offset of virtual measurement center from the probe tip
{on probe axis). Mo tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORMx (no

uncertainty required),
Cerificate No: ET3-1831_Jan15 Page 2 of 11
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ET3DVE = SMN:1631 January 28, 2015

Probe ET3DV6

SN:1631

Manufactured:  October 12, 2001
Calibrated: January 28, 2015

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ETI0VE- SN 1631 Janusry 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Basic Calibration Parameters

Sensor X 1 Sensor Y Sensor £ Ung (k=2)
Mo (v VimPT 1.77 182 1.72 +10.1 %
[ DCR [mV]" 101.9 55.0 s 1014
Modulation Calibration Parameters .
uio Communication System Name A B c o VR Uns
dB | dBvpV dB m¥ (k=2) |
0_ oW x| oo 00 | 10 | 000 | 2573 | #45%
v | oo 0.0 1.0 2278
z| oo 0o 10| 7514

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a nermal distribution carresponds lo a coverage
probability of approximately 95%.

® The uncenairties ol Nom.Y,Z do not affect the E'-Reld uncertainty inside TSL (see Pages 5 and G)
* Musmancal linearization parameter; uncenainty nol mguined

¥ Uncertainty is determined using the mas. dewsalion from linear response applying rectangutar distribution and is expressed for Ihe squaie of the
field value

Cartificate No: ET3-1631_Jan15 Page 4 of 11
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ET3DVE- SN: 1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth ™ Unet.
FiMHz)© | Pemmittivity” (8im) " ComvEX | ConvFY | ConvFZ | Alpha® | {mm) {k=2)
300 45,3 0.87 7.67 1.67 T.67 0.20 225 | £133%
450 43.5 0.87 747 | 7147 74T 0.26 275 | £133%
750 419 089 6.65 6.65 6.65 0.58 188 | £120%
B3s 41.5 0.90 6.37 6.37 6.37 0.30 300 | £120%
900 41.5 0.97 6.25 6.25 6.25 0.30 300 | £120%
1750 40.1 1.37 534 5.34 5.34 0.58 254 | +120%
1800 40.0 1.40 5.08 | 509 5.00 0.80 208 | £120% |
1950 40.0 1.40 4,92 492 4.92 0.80 205 | £120%
2300 30.5 167 | 477 477 4.77 080 100 | £120%
2450 302 1.80 452 452 as2 | oso | 190 | 2120%

© Eraquency validity abawe 300 MHz of & 100 MHz only applies for DASY w44 and higher {see FPage 7). else il is restricled to « 50 MHz. Tha
uncartaindy is the RSS ol the Com® uncortainty s cafibrtion frequency and i uncestainty lor the indicalad frequency band. Frequency waldity
Bk 300 MHz i & 10, 25, 40, 50 and 70 MHz for ConvF assessmnents al 30, 64, 128 150 and 220 MHz respectively. Above 5 GHE froquency
walidity can e gxtandad to 2 110 MHz

¥ Al fraquencies balow 3 GHz, the validity of ssus peramaters (o and o) can be melaxed 1o £ 109% if liguid compermsation formula & appled to
messured SAR values, A Fequences ahowe 3 GHz, the validity of Bssue parsmetens (o and o) is restncted 10 £ 5%, The uncernairty is the RSS of
the ComyF uncaraingy for ndicated tanget lisses parmmelon

- are detarmined during calibration. SPEAG wamants that the remaining eviaticn dus 10 the boundary affect afier compansation i
mﬁmﬁm.!1‘.ﬁfu1mau|rdum!ﬂulmum:mhmm}ﬁmmwmuwmmwmﬁm
deamater from the boundary,
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ET30VE- SN:1631 January 28, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Calibration Parameter Determined in Body Tissue Simulating Media

1 (MHz) ¢ p-?;u“umr' CD‘E;EFW . ConvF X | ConvFY | ConvFZ | Alpha® p?:::]u uﬂ;ﬂzl:
300 58.2 0.92 730 | 7as | 739 | 045 | 170 | £133%
450 56.7 0.94 754 | 754 | 754 | 018 | 211 | $133% |
750 55.5 0.96 626 | 626 | 626 | 028 | 300 | +120%

| 835 552 0.97 622 | 822 | 822 | 031 | 28 | $120%
1750 534 1.49 as7 | as7 | a7 | o078 | 250 | +120% -
1900 533 152 467 | 467 | 467 | 080 | 240 | £120% |

| 2450 527 195 424 | 424 | 424 | 080 | 180 | s120%

© Froguency validity Bbove 300 MHz of £ 100 Miz only appses for DASY w44 and higher (see Page 2], che & is restricted to = 50 MHz. The
uncartanty i the RSS of tha ConvF uncertainty at calibcabion frequancy and the uncensinty fof ha inchicated treguency band. Frequency valdty
Dtk 300 M bs £ 10, 25, €0 50 and 70 Mtz for ConvF assessmants a4 30, 54, 128, 150 and 220 MHz respectivaly. Abave 5 Grz Irequency
validiy can be exiended 1o 2 110 MHz

* Al begincies boiow 3 GHz. (ha validty of tissue parameters (c and o) can ba rolaced fo £ 10% ¥ lquid componsation famuia is apeded o
measurnd SAR vales. At requencies above 3 GHz, 1he valdity of lissin parameters (¢ and o is restricied 1o & 5%. The uncenainty & tha RSS of
the ComF unceriainty for indicabed targel Bssus paamatens.

 plpha/Depth an delsrmined duing calbration, SPEAD werrants that the remaining deviation dus i the boundany effect after compensatan =
always less than 2 1% for requencies balow 3 GHz and below & 2% for frequencies between 3-8 GHz al any distance larger than haf the probe ip
dinmneter frem the boundary
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ET30VE- SM1637 January 28, 2015

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Froquency Response of E-field: £ 6.3% (k=2)
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MCT OO

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
ET3DVE= SN: 1631 January 28, 2015
. - un
Receiving Pattern (¢), 9 =
=600 MHz TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ETIDVE= SN:1631 January 28, 2015

Dynamic Range f(SARpead)
(TEM cell , fyem= 1900 MHz)
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Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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Conversion Factor Assessment
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Deviation from Isotropy in Liquid
Error ($, 3), f =900 MHz
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Uncartainty of Spherical Isotropy Assessment:  2.6% (k=2)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1631

Other Probe Parameters

Sansor Arrangement Trigngular
| Connector Angle (7) - 1368
Mochanical Surface Detection Mode enabled
Optical Surface Detection Mode dLsaEiéE':
‘Probe Overall Langth 337 mm |
| Probe Body Diameler _'__ 10 mm
Tip Length 10 mm
Tip Diametes 6.8 mm
Probe Tip to Sensor X Calibration Paint 27T mm |
|Prabe Tip to Sensar ¥ Calibration Point 2.7 mm |
Probe Tip to Sensor Z Calibration Point 2.7 mm
1 Recommended Measurement Distance from Surface _ 4 mm
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Arcredited by the Swiss Accredantion Service [SAS)

The Swiss Accreditation Service is one of the signatodes to the EA
Multilateral Agreement for the recognition of calibration certificates

Calibraton Eguipmant used (MATE critical for calitwation)

Thia calisration cerficals documents the racentiity o nasonal standards, which reakzn tho physical unds of maemurements (S1).
Tha measEmEments ind the urceramnties with confidencs probability ane ghven on the folicwing pages and sm pan of the cerilicate.

A calibeasions hava boan conducked i fa closed laboratory facity. amdmnmen iempenstues (22 = 3)°C and Pumidity < T0%.

Starcasis o Cal Duiw |Cestificale Mo.) Scheduied Caliraban
Power melsr E44108 GB413938T4 O3-Ap-14 (Mo 17018111 <15
Prowtr gensor E44128 MY 41408087 03-Apr-14 (Mo 217-01811) Apr-15
Rolorence 3 48 Atierwator SN: 55054 {3c) G-Apr-14 (Mo 217-01615] Apr15
Releence 20 dB Atienuator | SH: S53T7 | O3-Apr-14 (Mo, 247-01910) Apr-15
Ruference 30 dB Attancatar SH: 551249 (30b] -Apr-14 (Mo, 21701920 Ape15
Raferance Probe ESI0VZ Sh: 3013 30-Dec-13 (Mo, ES3-3013, Dectd) Dec-14
DAES SH; THS 30-Apr-14 {No. DAES-TBI_Aprid) Apr-15
Secondary Standards o Check Date (in house) Sehaduled Check
| RF genaraior HP BRAAC LISI642U01700 &% {in house check Apr-1 In house check: Apr-16
| Notwork Analyzar HP BTS3E | US37300885 18-Dct-01 {in house check Oet-14) In house check: Dct-15

Function

This calibralion certiicate shall not be reproduced exoopt in full wihout weithen appievnl of the taboratory.
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Calibration Laboratory of P, Sohmwataedaches Kallitosdienst
Schmid & Pariner % Sarvice sulsse ddtalonnage
Engineering AG L Sorvizio svizeero o ratura
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Accredited by the Swiss Accroditation Servcs [SAS) Aceroditation Mo.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Mubtitateral Agreement for the recognition of calibration certificates

Glossary:

T5L lissue simulating quid

MNORMx.y.z sensitivity in free space

ConvF sansitivity in TSL / NORMx, v,z

DCP diode compression point

CF crest factor (1/duty_cycla) of the RF signal

ABCD modulation dependent [mearization parameters

Polarization ¢ ip rotation around probe axis

Polarization 8 # rotation around an axis that ks in the plane normal o probe axis (al measurement center).
la., 8 =0 ks normal to probe axis

Conneclor Angle information used in DASY system to align probe sensar X (o the robel coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Datermining the Peak Spatial-Averaged Specific
Absorplion Rate {SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, June 2013

b} IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
procdmity to the ear (frequency range of 200 MHz to 3 GHz)", Fabruary 2005

Methods Applied and Interpretation of Parameters:

«  NORMy.z: Assessed for E-field polarization 8 =0 (I < 900 MHz in TEM-cell; { > 1800 MHz: R22 waveguida).
NORMyx.y.z are only intermediale values, Lo., the uncertainties of NORMx.y.z does not affect the E’-field
uncertainty inside TSL (see below ComnvF),

«  NORM{fxy,z = NORMxy,z * frequency_response (see Frequency Response Chart}. This linsarization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the fraquency response is included
in the stated uncerainty of ConwF.

« [DCPxy,z DCP are numerical linearization paramelers assessed based on the date of power sweap with CW
signal (no uncertainty reguired), DCP does not depend on frequancy noe media.

« PAR: PAR is the Peak 1o Average Ratio that is nol calibraled but determined based on the signal
characteristics

«  Axyz Buyz Cxyz Deyz VRxyz A B, C, D are numerical linearization paramelers assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia. VR is the maximum calibration range expressed in RMS voltage across the diade.

«  ConvF and Boundary Effect Parameters: Assessed in fial phantom using E-fiald {or Temperature Transfer
Standard for | < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f = 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software i improve probe accuracy close to the boundary. The sensitivity in TSL cormesponds
1o NORMs, .z * ConvF whereby the uncertainty correspoends 1o thal given for ConvF, A fraquancy dependent
ConvE is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

«  Spherical isotropy (30 deviation fram isofropy): in a fiedd of low gradienis realized using a flat phantom
exposed by a patch anlamna.

« Sensor Offset: The sensor offset corespands to the offset of virtual measurement center from the prabe tip
{on probe axis). Mo tolerance required.

« Connector Angle: The angle is assessed using the information gained by detarmining the NORMx (no
uncertainty required)
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Probe EX3DV4

SN:3967

Manufactured:  September 30, 2013
Calibrated: December 22, 2014

Calibrated for DASY/EASY Systems

(MNote: non-compatible with DASY2 systeml)
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

EX3DVa— SM:3967 Decamber 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Basic Calibration Parameters

Sensor X | Sensor Y | Sansor Z [ Unc (k=2}
Morm (aivivimy" 0.53 0.44 | 0.49 +10.1 %
DCE {mv}" 93.9 95.2 | 102.2
Modulation Calibration Parameters §
uiD Communication System Name A B c o VR | Unc |
dB8 | dBvav g8 mv | (=2)
0 cw X 0.0 00 | 10 000 | 1480 | +30%
E ¥ | 00 0.0 | 10 134.8
Fd o0 | o0 | 10 138.3

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mulliph'[:&d by the caumﬁ;a factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.

 This uncaininties of MomiLY 2 do ned affect the E*-feid uncertainty inside TSL (see Pages 5 and §)

s | linsarizaton parameter. uncartainty nol required

1 mwumwn:ﬂfmm M ﬁennr fics Fapem Brear resgoase apalying mctangular datribution and is expressed for the square af the
T vl
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

EX30V4- SM:3067 Decembar 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative | Conductivity a [ Dopth ™ Unet.

| fpamz)© | Permitivity (Sim) ConvEX | ComvFY | ConvEZ | Algha® | {mm) (k=2
750 419 0.89 w18 | 1048 | 1018 | 080 | 061 | +120%
835 415 0.90 9.75 975 075 | 080 | 081 | +120%
900 415 0.97 .56 9.56 956 | 039 | 089 | £120%
1450 405 1.20 B.40 240 B.40 0.32 0.81 +12.0 %
1750 40.1 137 8.59 859 850 | 084 | 070 | #120%
1900 400 1.40 8.13 B.13 8132 | oes | 068 | £120% |
1950 400 1.40 7.81 7.81 781 | 069 | 080 | +120%
2300 395 1.67 7.57 7.57 757 | 051 | o7e | £120%
2450 302 1.80 7.18 7.18 748 | 050 | 077 | £120%
2600 9.0 1.96 6.86 5.86 686 | D40 | 082 | £120%
3500 379 291 7.10 7.10 710 | o041 | 085 | s2131%
5200 360 468 5.07 5.07 so7 | 035 | 180 | +131% |
5300 3539 4.76 488 488 488 | 035 | 180 | 2131%
5500 356 4.96 484 4.84 484 | D40 | 180 | £131%
5600 355 5.07 4,70 4.70 4,70 0,40 1.80 +13.1%
5800 35.3 5.27 4,54 464 464 | 040 | 180 | 2131%

© Eroquency walidity sbove 300 MHz of 100 MHz only applies Sor DASY v4.4 and highet (sen Page 2), slae il is restictec 1o 2 50 MHz The
uncatninty is the RSS of the ComF unceriainty & casbration frequency and thir uncertainty for the indcald frequency band, Fraquancy validity
babews 300 MHz Is 2 10, 75, 40, 50 and 70 MHz for Cond sssessments at 30, 64, 128, 150 and 220 MHZ respeciively. Atiove 5 GHz frequency
walidily can be axdended to £ 110 MHz.

" At Trequencies beiow 3 GHz, the validity of tissue paramaters (= and o) can be feliad bo = 10% if bguid compensation formula is sppliied 1o
maasured SAR values. Al equencies above 3 GHz. the validity of tissue paramalens (& and o s resincied 1o & 5% The unceriainty is the RES of
1he ConvF uncertainty for indcated mgol issus parametars

9 pha/Degih are detormined during calibration, SPEAG warrants (hat the remaining devinton due 1o the boundary wifect alter compensaton &
ahways less than £ 1% for frequencies befow 4 GHz and below + 2% for frequencies betwaen 3-8 GHz al any distance largor than half the probe tip
dinreter Irom the bounday.

Certificate No: EX3-3967_Decid Page 5of 11
Report No. _ ~ HCTCO, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 127 of 196

HCT-A-1506-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



[Laf==Nk .}

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

EX30Va— SN XBET Decwember 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Calibration Parameter Determined in Body Tissue Simulating Media

f(MHz) © hm' -:mig;::;gm | ConvF X | ConvFY | ConvFZ | Alpha® T;:r ?t':-czli .
750 55.5 0.96 0.68 8.68 9.68 0.58 0.71 £12.0%
B35 55.2 0.897 9.55 g55 | 985 0.80 058 | £12.0%
1750 53.4 1.48 7.80 7.80 7.00 0.78 063 | £120%
1900 533 1,52 7.58 7.58 7.58 0.49 082 | +120%
2300 52.9 1.81 7.37 7.37 7.7 0.80 0.53 +12.0%
2450 52.T 185 7.0 790 | 710 0.73 0.66 +120%
2600 525 2.16 6.97 687 £.97 0.80 057 | +120%

| 5200 43.0 5.30 4.50 4.58 4.50 045 180 | #131%
5300 489 542 4.43 4.43 4.43 045 1.90 £13.1 %
5500 48.6 5.65 4.02 4.02 4,02 0.50 1.90 +13.1%
5600 48.5 5.77 3.85 3.85 3.85 0.50 180 | +131%
5800 48.2 6.00 4.12 4.12 412 0.50 180 | $131%

"'medn-pmawI.l.H;d:1|:nHH.tonrrupplm!wﬂhﬁ'n'ﬂ4ﬂMhH|mqua2].ebedslmnﬂwlnt5ﬂHﬂtThu
uncmumi:uw:nssd‘mmwm-mrnmhamnnnwwwuwmhwmmm.ﬁmwwlm
Balers 300 MHz I8 2 10, 25, 40, 50 and 70 MHz for Corn assessnenis gt 30, 54, 128, 150 and 220 MHz respectively. Abeve 5 GHz frequency
whlidity can be extended bo £ 110 MHz
¥ Al frequencies balow 3 GHz, the valiiity of tissus paramaters (= snd o) cin be rolaned to £ 10% if Bguid compensation fomiuta i& appded o
maasured SAR vahses. At frequencss above 3 Gz, the valicity of tissue parmmeters (c and o s resincied to £ 5% The uncerianty s the RSS of
pmmmhmwmumm

I e detormined during calibention. SPEAG wamants (hat tha rmaining deviation due to fe boundany effect after compensation 5
mhﬂm:mruhm:mmhuaﬁmamwwsﬂfuuwmmnLEGHtmmrmhmvmhmmmw
diamubar Trom e bourdany.
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Ex30V4- SNA06T Decembear 22, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncartainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

EX30V4- SN:386T Decambar 22, 2014

Receiving Pattern (¢), 9 =0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axlal Isolropy Assessment: £ 0.5% (k=2}
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
EXA0V4- SH:3067 Decamber 22, 2014
Dynamic Range f(SAReaq)
(TEM cell , foua= 1900 MHz)
v m
t i
. et
10%+ o=
. i I
e
=5 100 =
s "
E ..... ddbd !
S 0 A A it
ris g
g w L4
k .?‘ i o
105+ =
ey e
o '
e e ot 00 10 107 1o
SAR [mWiem3]
] (&
not compensated compansated
1=
% o o L
s 4 [ 4
& T — 1
1048 10 101 108 1 102 i
SAR [mWiom3}
2 2
ned compensates compansated
Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

EX30V4— SH:394T Decambaer 22, 2014

Conversion Factor Assessment

1= B35 MHz WGLS RS (H_convF) { = 1800 MHz WGLS R22 (H_comF)
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Deviation from Isotropy in Liquid
Error (§, 9), f =900 MHz
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Uncertalinty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

EX30Va— SN.I86T Decomber 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3967

Other Probe Parameters

Sensor Arrangemant '_ N Triemgular.
| Connector Angle (°) ' -16.4
Mechanical Surface Delection Mode anabied |

Optical Surface Detection Mode disabled

Probe Overall Length ] 33? mim

Prote Body Diameter 10 mm

Tip Langth 9 mm

Tip Diameter 2.5mm |

Probe Tip to Sensor X Calibration Poim 1 mm

Probe Tip to Sensor ¥ Calibration Point 1 mm

Probe Tip to Sensor Z Calibration Point 1 mm

Recommended Measurement Distance from Surface 1.4 mm
Cenlificate No: EX3-3967_Dec14 Page 11 of 11
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
Calibration Laboratory of @@*'ﬁ § Schwotzerischer Kalibrierdienst
Schmid & Partner % G Service suisse détalonnage
Engineering AG ? & g Servizio svizzaro d taratura
Zeughaussirassa £3, 8004 Zurich, Switzerland = f'}"-\ll\ 7 Swiss Calibration Sorvice
Accradited by Ine Swess Accrodaaton Secvice (SAS) Ascroditation Mo.: SCS 0108

The Swiss Accreditation Service ks one of the signatories to the EA
Multilateral Agresmnnt for the recognition of calibration certificates

ciont  HCT (Dymstec) Cartficatn Wo: ET3-1609_Jan15
[CALIBRATION CERTIFICATE = _
[ Object 'ET30VE - SN:1608

Caibration procedure(s) QA GM'I vﬂ.ﬂhﬂﬁbﬁwﬁ ﬁhm

Calitration sate January 27, 2015

This colibration centficatn documants the tracasbilty o raticnal standartds, which realize the phrysical unis of messuroments =1
Tha s dnd e une: with sorfidance probabiity ane given on the folowing pages and ane par of the certificate.

Al calbrations have been condusied in this ciosed labomioey facily: svironment temparnttune (22 & 3)°C and humidity < 70%

Casbration Equipmant used (MATE critxcal for calibrabon)

—— |
Primary Sientands D Cad Date [Certificale o] Seheduled Calbraton
Power mplor E44198 GBE412538T4 03-Apr-14 (Mo 217-01911) Apr-15
Power sansor E44124 MY 148007 O3-Apr-14 (Mo, 21T-01811) Apr-15
Raferance 3 ofl Aneruston Bh- 55054 (32 | O-Apr-14 (Mo, 217-01915) Aph15
Reference 20 dB Attenuator SN 55277 (30u) O-Ape- 14 [Na. 217-01916) Apr-15
Radarence 30 o8 Altenuatos SK: 55129 (306} D3-Apr-14 (Mo, 217-01220) Apr15
Ruference Probe EG30VE SH: 3013 A0-Dec-14 (Mo, ES3-3013_Dectd) Deg-15
DAE4 EM; 860 t4-Jan-15 (Mo, DAE4-EE0_Janis) Jar-16
Secontdary Standards [Lv] Check Date [in house) Sehaduled Chock
RF gererator HP B548C US3E42U01TO0 4-hug-00 [in house chech Apf-13) In house check: Apr-10
Mstwark, Anakyzer HP BTE3E LIS37ID0585 18-0ct-01 {in house check Oct-14) in house check: Odl-15
Mamn Funchion

Calibrased by waunq wm

Approved by: Kaga Pokoic: Tacheical Marager W

lasuedt January 28, 215

This cafibeatian carflicabe shall nat be reproduced except in full without wiitien approval of the Mbormtody.

Cartificate No: ET3-1608_Jan15 Page 1of 11
HCT CO., LTD.
Report No. . . . . .
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 134 of 196

HCT-A-1506-F009-1 TEL: +82 31 6456300  FAX: +82 31 645 6401



[Laf==Nk .}

FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Calibration Laboratory of

r § Schwsizerischer Kalibriordianst

Schmid & Partner G Servics suisso détalonnage
Engineering AG g Servisio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switterand Swiss Callbration Service

Accredited by (e Swiss Accradiation Service {SAS) Acereditation No.; SCS 0108

The Swisa Accroditation Service ks one of the signatories to the EA

Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating Hquid

NORMx.y.z sensitivity in free space

ComvF senaitivity in TSL f NORMx.y.z

DCP diode compression point

CF cras! factor (1/duty_cycle) of the RF signal

ABCD modulation dependent Enearization paramaters

Polarization o @ rotation around probe axis

Palarization 5 % rotation around an axis that is in the plane normal lo probe axis (at measurement center),

i.e., & = 0 is narmal 1o probe axis
Conneclor Angle information used In DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Spocific
Absorption Rate (SAR) in the Human Head from Wireless Communications Davices: Measuremant
Technigues™, June 2013

by IEC 622081, “Procedure o measure the Specific Absorption Rate (SAR) for hand-held devices used in closa
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

s NORMy.z: Assessed for E-field polarization § = 0 (F< 900 MHz in TEM-cell, { > 1800 MHz: R22 waveguide],
NORMx, v,z are anly infermediate values, Le., the uncertainties of NORMx,y,z does naot affect the E’-field
uncertainty inside TSL (see below ConvF),

o  NORM{xy.z = NORMx.y.z * frequency_response (see Fragquency Response Chart). This linearization is
implemented in DASY4 soltware versions later than 4.2 The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

« DCPx,y.z- DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

s PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

« Axyz Bryz Cryz Dxyz VAxyz A B, C D are numerical linsarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequancy nor
media, VR i the maximum calibration range expressed in RMS voltage across the diode.

» ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-figdd (or Temperature Transfer
Standard lor { < BOD MHz) and inside waveguide using analytical field distributions based on power
measurements for | > BOD MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical unceriainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensilivity in TSL comesponds
io NORMz,y,z * ConvF whereby the uncertainty comesponds to thal given for ConvF. A frequency dependent
ConvF is usad in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

« Spherical isotropy (3D deviation fram isotropy): in a field of low gradients realized using a fiat phantom
axposed by a paich antenna

«  Sensor Offsst The sensor offset corespands to the offset of virtlual measurement center from the probe tip
{on probe axis). Mo tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORM:x (no

uncerainty required).
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ET30VE- SN:1608 January 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Basic Calibration Parameters

Sensor X | Sansor Y Sensor 2 | Une (k=2) |

1

[ Norm (uviivimP)" 2.00 1.80 1.82 [ +101% |

| DCP (mv}" ] 100.6 100.4 101.2
Modulation Calibration Parameters )
uio Communication System Name A B c o | VR Unc
| dB | dBvuV dB my | [k=2)
0 =0 [ x| oo 0.0 10 | D00 | 2661 | 235%
' ¥ [ oo 0.0 10 7721 |
l | Z 00 | o0 | 10 2689 | |

The reported uncertainly of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comesponds (o a coverage
probability of approximately 95%.

* Tha uncerisntics ol NomX.Y,Z do not pfoct th E'-feld uncertanty inside TSL {ses Poages § and &)
L] -
Mumancal linganzation paramoter. uncertainty nol recuined
! Uncertainty & determined using the max. devastion from linear responae spphying rectanguss digtriution and & expressed lor the sguare of Tha
Tkl valum
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ET3DVE- SN 1600 January 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity I Depth ™ Unct. |
f{MHz}® | Pormittivity" {Sim) " ComvF X | ConwF Y | ConwFZ | Alpha® | tmm) (k=2)

835 415 0.0 6.45 645 .45 o2a | 300 £ 120 %
800 41.5 087 6.32 63z | 632 0.32 3.00 | £120%
1450 40.5 1.20 5.68 5.68 5.68 0.78 1.88 +12.0%
1750 40.1 1,37 5.38 5.38 538 0.73 210 | £120%
1900 40.0 1.40 5.18 5.18 518 0.75 217 | £120%
1850 40.0 1.40 5.00 5.00 5.00 0.78 222 | +120%
2450 39.2 1,80 4.57 | 4,57 4.57 0.680 173 | £120% |

© Fraquency validity above 300 MHz of = 100 MHz anly appies for DASY vi.4 and higher (see Page 20, slsa & & nestrcted to + 50 MH2 The
uncerlsinty i tha RSS of the ConvF encertainty 8t calibration frequancy and the uncenainty for the indicated frequancy band, Frequency viakdity
bolow 300 MHz i+ 10, 25, 40, 50 and 70 MHz for ConvF asssssmants ot 30, B4, 128,150 and 220 MHz respectively. Above 5 GHz frequency
validity can be exdended to 2 110 MHE

¥ Al frpquencies balow 3 GHE, the vaficity of tissue parameters (c and o) can b nolieed 102 10% if iguid compensation lormula = apphed 1o
measured SAR values. Al frequincies above 3 GHe, the vality of tssus paamelen (= and o) & restcted to + 5%, The uncerainty is the RES of
mwmﬁhmﬂuur@d1mmmm

% pinkaDepth are determined during calibrafon. SPEAG wamants 1hat the remaining deviason dus ko the boundary effect afler compenaation =
dwnrllmmanz15fr,ltfrmmjﬂbd:wﬂ.@"znndbalmq-:m[vkwrdnbumn&-ﬂﬁfﬁ!tunf[ﬂ““#mnhﬂ'lhnﬁb&m
diameber from he boundady
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ETI0VE- SN-1609 January 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Calibration Parameater Determined in Body Tissue Simulating Media

Rolative | Conductivity | | Depth™ Unet.

fiMHz)® | Permittivity” 3im) " ConvF X | ConvFY | ConwFZ | Alpha® | {mm]) (k=3
835 | 55.2 0.87 B.35 6.35 £.35 | 047 205 | £12.0%
1750 534 1.48 4.95 4.85 4.85 i 0.80 240 | £120%
1900 533 152 | 474 4,74 474 | D8O 234 | +120%
2450 527 195 | 433 | 433 4.33 0.80 1.29 +12.0 %

© Frequancy validty abave 100 MHE of = 100 MHz only applles for DASY v 4 and higher (see Page J), eisa il is resiricled io + 50 MHE Tha
urcartanty ks the RSS of the CorvF uncertainty al caltwation froquency and {he uncertainty for the indcated requancy band. Frequency validily
bkow 300 MHZ i + 10, 25, 40, 50 and 70 MHz for CorvF assestmants at 30, B4, 128 150 ard 220 MHE respeciivaly, Above § GHz frequency
walidity can be xdended o £ 110 MHz

¥ 1 froquencies taslow 3 GHz, the validity of fissue paramietsns (2 and ) can be mlaxed to = 10% if ligued comgansation formuia s apphed to
minasured SAR values. Al frequencios abowe 3 Giz. the validity of Essus parsenelors (& and o is restrictad fo = 5%, Thir uncerainty it the RSS of
iy ConwF uncatainty lor indcated targed tissus paramabers

U AlohaDepih are determined during calibration. SPEAG warrants thal the remaining devisticn dus 1o the boundary efiect afer compensation =
abwarys loss 1han £ 1% for froguencies below 3 GHz and below 3% for requencees betwesn 3-6 GHz at any distance larges than hal the pobes tip
diameler from the boundany
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

1000 2000 2500

= Rz

Uncertalnty of Frequency Response of E-field: £ 6.3% (k=2)

1500
f [MHz]

3000
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ET30VE- SN:1600 Jarvuary IT, 2015

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM f=1800 MHz R22
~ X ;u-:.- o . 3 a '_'H'..'-l.'. o -J_'J-E".
L 4 L - L] . L] L
Tt X ¥ F 4 Tot 5, ¥ £
!-— -
a5 i
i

M A S S I Y I i i Y SRR S . iy

-y o] & Ch] 100 150
Ral 7]

-.-_ﬁ"'i.'lj-_- -*.rh—'-l.-J—.- 1§ T'-'E!-l: ;r.fD'-—.-

Uncartainty of Axial isotropy Assessment: + 0.5% (k=2
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Dynamic Range f(SARcad)
(TEM cell , fovu= 1900 MHz)

Input Signal [uv]

10! 10 10F 10 10° 10
SAR [mWiem3]
K| -]
not compernsaled

(5]

Error [48]
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102

104

151

108
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-

1m

nct compensated

compensated

Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
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Conversion Factor Assessment

= 835 MHz. WGLS RS (H_con) f= 1750 MHz WGLS R22 (H_com)

i i
b w
I
va
ol
a%
o' : " ' A = . -
L] '] x x L) - [ -} ] ] L) * -]
3y 1w
5 ] 2] 21 5
e i et ]

Deviation from Isotropy in Liquid
Error (6, 8), f = 900 MHz

40 -p8 08 04 02 00O 02 04 0B 08 10
Uncertainty of Spherical Isotropy Assessmant: £ 2.6% (k=2)
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

ET30VE- SM:1609 January 27, 2015

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1609

Other Probe Parameters

Sensor Arrangement Triangular
Cannecler Angle () 1057 |
Mechanical Surface Delection Mode enabled
“Oplical Surface Detection Mode disabled
Probe Cverall Langth 337 mm
Probe Body Diameter = 10 mm |
f;D_I:lil_!i];lh 10 mm

Tip Ciameter T 6.8 mm
Probe Tip to Sensor X Calibration Paint ! 2.7 mm
Probe Tip to Sensor ¥ Calibration Point 2.7 mm
Probe Tip to Sensar 2 Calibration Paint 2.7 mm

| Recommended Measurement Distance from Surlace 4mm |
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A3LSMJ500M Issue Date: Jun. 26, 2015
Calibration Laboratory of e, Ehritis oo itk
Schmid & Partner %‘E G Service sulsse Fétalonnage

Engineering AG z 3 g Servizio svizzoro di taratura
Zeughausstrasse 43, 8004 Zurich, Switrerland %%@M Swiss Callbration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is cne of the signatories 1o the EA
Mubtilateral Agreoment for the recognition of calibration cerificates
cient  HECT| = Cortificate No: EX3-3803_Aug14

[CALIBRATION CERTIFICATE
———— —_ ——————
Object EX30V4 - SN:3903
Caiiyration procedises) QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, mchL-E&vE
Calibration procedure for desimetric E-field probes
Coalibration date ‘August 28, 2014

This calibrasion certilicabe documants Ihe receatilty to national standards, which realion the physical unils ol measurernents (51)
Thi mansirements and the uncerainties with confidence: probabslity ane ghven on the fullowing pages and are part of the carificate

All calibragions have been cordiscied in the clased laboratory facilily. enveonment temperahae (22 £ 3)°C and humidity < 70%.

Calwation Equipment used (METE crifical for calibraton)

Issued: August 78, 2014

Thés calibrabon carificabs shall nol be reproduced excopt in full withaut writhen approvad of the laboratory

Primary Slandard o | Cal Date (Certificate No.) Schedulad Calbration
Power meler E44198 GEL12GIET O3-Apr-14 (Mo, 247-01811) Apr-15
Pows sensce E44124 MY 4 1498087 3-Ape- 14 (No. 217-01811) Ape-15
Raforonce 3 9B Afmnusion S 55004 (3} 03-Apr-14 [Mo. 217-01915) Apr-15
| Feterence 20 4B Allorustor | SN. SS277 (204 O3-Apt-14 (No_217-01078) Ape-15
Fiptarence 30 ¢8 Atteruaior 5N: 55120 [30b} 03-Apr-14 (No. 217-D1820) Apr-15
Ratsrance Probes ESI0VZE SN: 3013 30-Dee-13 (No. E53-3013_Dec13) Dec-14
DAE4 B SN 680 13-Doc-13 {No. DAE4-860_Dect3) Doc-14
Secondary Slandords L] Chack Dnbo (in housa) Sohedubed Check
| RF ganemice HP 8848C LS3642UD01700 4-Aug-09 {in house check Api-13) in house check: Agr-16
| Matwork Analyzer HP BT53E LIS AGOBAS 18-0ct-01 fin heuse check Del-13) In house check: Oa-14 |
Namie _
Calibrated by Isran El-Hacug

S Omﬁ-@y
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

Calibration Laboratory of AN, §  Schwoizerischer Kallbrisrcionst

Schmid & Pariner Ay ©  Service suisse détalonnage
Engineering AG 2 3 g Servizio svizzaco di taratura

Zevghausstrasse 43, 8004 Zurich, Switzerland ﬁf Swins Calibration Service

Accredited by Ihe Swiss Accrediabion Service (SA5) Accroditation No: SCS 108

The Swiss Accreditation Service ks one of the signatories to the EA

Multilateral Agreament for the recognition of calibration conificates

Glossary:

TSL tissue simulating licubd

NORMx.y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

pcp diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

Polarization 3 4 rotation around an axis thal i in the plane normal o probe axis (at measurement center),

L., & =0 normal o probe axis
Connoctor Angle information used in DASY system to afign probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Tochniques®, June 2013

by |EC 62202-1, “Procedure lo moasure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  NORM: Y,z Assessed for E-field polarization & = 0 (1 < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMy.z are only infermediate values, L8, the uncertainties of NORMx.y.z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

»  NORM{x.y.z = NORMxy.2 * frequancy_response (see Frequency Response Chart). This hneanzation is
implemented in DASY4 software versions later than 4.2, The uncertainty of tha frequency response is included
in the stated uncertainty of ConvF.

s DCPxyz DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media.

s« PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bryz Cryz Oxyz VRey.z A B, C, D are numerical linsarization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on fraquency nos
media. VR Is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using anatytical field distributions based on pawer
measurements for f > 800 MHz. The same satups are used for assessmant of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramelers are
used In DASY4 software to improve probe accuracy close fo the boundary. The sensifivity in TSL COMBsponds
o NORMx,y.z * ConvF whareby the uncertainty correspands to that given for ConvF. A frequency dependent
ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

»  Sphevical isofropy (30 deviation from isofropy); in a feld of low gradients realized using a flat phamom
exposed by a patch antenna.

»  Sansor Ofsat The sensor offset corresponds (o the offset of vidual measurement center from the probe tip
{on probe axis). No tolerance required.

» Connector Angle: The angle is assessed using the infarmation gained by delermining tha NORMx (no

unceriainly reguired),
Cerificals No: EX3-3900_Aug14 Page 2of 11
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015
EX30V4- SN:3903 August 28, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Basic Calibration Parameters

Sensor X Sensor Y Sansor £ Une (k=2) |
Norm (pWiVIm) ) | 0.41 0,36 0.56 +101% |
DCP [mv)" | 101.7 103.2 98 1 | |
Modulation Calibration Parameters
uiD Communication System Nama A B c D VR Une"
dB | dBviv 4B mv (=2}
o cW x| oo 0 | 10 000 | 1252 | =27 %
1 Y 0.0 0.0 1.0 134.1
| z 0.0 0.0 10 128.7

The reporied uncerlainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage

probability of approximately 95%.

* Tha unceri@inties of Narmx.¥,Z do not affect the E*-fisld uncenainty inaide TSL (ree Pages 5 and &)
.
Numarical

linenrization parsmeies unconainty not required

! Uncestainty is dedermined using the max. deviation from near response applying reclangular distribution and is expressed for the sgunre of tha

faelel varhie
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

EX30V4- 5N-3003 August 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Head Tissue Simulating Media

Ralative Conductivity Depth © Unct.
f{MHz}® | Pormittivity" iSim)" ConvFX | ConvFY | ComvFZ | Alpha® | (mm) {h=2)
B35 41.5 0.80 10.03 | 1003 1003 | 051 079 | +120%
800 41.5 0.97 9.87 8.87 9.87 050 | 072 | £120%
1450 40.5 1.20 B.60 B.68 B.68 0.27 105 | £120%
1750 40.1 1.37 B.33 .33 B.33 055 | 0685 | +120%
1900 40.0 1.40 B.11 B.11 8.1 076 | 058 | +120%
1950 40.0 1.40 7.83 7.83 7.83 08B0 | 055 | £120%
2300 305 1.67 7.70 7.70 7.70 053 | 068 | +12.0% |
2450 39.2 1.80 7.38 7.39 7.39 p42 | 077 | £120%
2600 39.0 196 | 722 7.22 .22 048 | 074 | £12.0%
5200 36,0 4.66 5.55 5,55 5.55 0.30 180 | #1319 %
5300 359 4.78 532 5.32 532 0.30 180 | £13.1%
5500 358 4.96 5.05 5.05 5.05 035 | 180 | +131%
5600 355 5.07 4.85 4.85 4.85 0.35 1.80 +13.1%
5800 353 5.27 4.74 4.74 4.74 0.40 180 | £131%

© Praguency validity above 300 MHz of = 100 MHz only applies for DASY v4.4 are highar (see Page 2), sise I & resincied 1o £ 50 MHe The
uncentaingy is ths RSS ol the Com# unceriznly al calibration froquancy and (he uncertainty for the indicaled frequency band Frequency validity
Bl 300 MHZ 18 £ 10, 25, 40, 50 and 70 MHz for Con assessrmants at 30, B4, 128, 150 and 230 MMz mspectively. Abeve 5 GHz frequancy
waliclity can b satended o £ 110 MHz

¥ Al froquencies below 3 GHz, the validity of 3sue parmmatens (¢ and o) can be reltxed to ¢ 10% if bouid compensation formula s applied o
maasured SAR valses, A frequenciss above 3 GH, the validity of Bisue parsmelens (e and a) s resiricied 1o £ 5% Tha uncartanty s the RSS of
e CoavE uncestaingy for ndicated 1sigel leswee pammaebers

a are detarmingd during colibrabion. SPEAG warrants that the remaining deviaion due 10 the boundary effect afier compansalion is
always boss than = 1% fof ireguencios balow 3 GHz and baiow = 2% for rsquoncies betwesn 3-8 GHz o any detance larger than hall te probe tip

dimenter from ther boundary,
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FCC ID: A3LSMJ500M Issue Date: Jun. 26, 2015

EX30V4- 5M:3903 August 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

Rulatve | Conductivity Depth® | UneL

f(MHz)® | Permitthvity” (8im)" ComvFX | ConvFY¥ | ConvFZ | Alpha® | (mm) [k=2)
B35 55.2 0.97 978 | 978 | 978 | 020 | 147 | £120%
1750 53.4 1.49 802 | soz | soz | 042 | 086 | £120%
1900 533 152 772 | 172 | 772 | 041 | os2 | s120%
2300 52.9 1.81 750 | 750 | 758 | oeo | o060 | £120%
2450 527 1.85 T.29 7249 7.29 0.80 0.57 +120%
2600 52.5 218 721 | 7121 721 | 080 | 050 | £120%
5200 49.0 5.30 475 | 475 | 475 | 045 | 180 | £131%
5300 48.9 542 4.53 4,53 4.53 0.45 1.80 £131%
5500 486 565 415 | 415 | 415 | os0o | 190 | £131%
5600 48.5 577 4,01 401 4.0 0.50 1.90 +13.1%
5800 482 5.00 420 | 420 | a20 | os0o | 180 | 2131%

© Erpauuncy validity above 300 MHZ of £ 100 Mie only apsiies for DASY vi.4 and higher {see Page Z), eésa i i rosincied to £ 50 MHz. The
mm;mgnmumwummnwmmmmwmmnmym Froquancy validity
Itiewe 300 MMz is = 10, 25, 40, 50 and TO MHz jor ConuF assessments at 30, 64. 128, 150 and 230 MHz respeciivaly. Above 5 GHz frequency
validdy can be axtended 1o £ 110 MHz

" At frocuencies below 3 GHz, the valdity of teson parametens (c and o) can be relaxed 10 £ 10% if liguid compensation formula i applied 1o
meascned SAR values. Al lrequancies pibove 3 GHz, the validity of tasus parametors (o and o) is resériched to + 5%. The unconainty is the RSS of
the CorF unceriainty for indicated 1adpal (asus parEmales:

© Alpha/Dapth s el calration. SPEAG warants that the remaining devialicn dus 1o the boundary efect alier compensation m
mpunumnz1\tnr!rmmunumammm:ﬁlumm;m}ammwmwmmﬂmmw
diamator from ihe Boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R2Z)
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Uneertainty of Frequency Response of E-field: £ 6.3% (k=2)
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Receiving Pattern (¢), 9 = 0°
{600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SARcad)

(TEM cell , fovar= 1900 MHz)

e

:i ﬂ:ﬁ-i g i
] I ez
- S Ky
] i
£ | 4
1ﬂl | P o S-S PR SE E B S SR
-
1074 -. !
ES LR H 1
ik 1 b |
I 1 i i LT} P U
107 10 100 1 10¢ i0*
SAR [mWiema)
L) .
not compensabed compensated
1=
g LU 18
R e = - e e St
&5 L
.:I;‘: - 107 108 e e 19
SAR [mW/emid]
A | LN
ngt compensated cOmpanEated

Uncertainty of Linearity Assessment: + 0,6% (k=2)
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Conversion Factor Assessment

f= 835 MHz, WGLS RS (H_com#) f= 1800 MHz WGLS R22 (H_comF)

an

1% ""i

iy ol

of N
i -l |
L. :
i - il

s

-l

v |

1]

- t »

] E <} i o " -] L ! ] [ = = ] !
] Jeri
L] Al 2l 21

Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz

Deviation
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Uncertainty of Spherical Isotrapy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Tnangut_ar_
Connector Angle (7} vﬂ-si
| Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode daabied
Probe Overall Length 33t mm |
Probe BEH_:.:'ELEFHHH 10 mm
Tip Length amm
Tip Diameter 2.5mm
Probe Tip 1o Sensar X Callbration Point T mm |
| Probe Tip to Sansor Y Calibration Point T mm |
Probe Tip to Sensor £ Calibration Point 1 mm
Recommended Measurement Distance from Surface | 1.4 mm
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