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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 248227 D01 SAR Consideration for 802.11 Devices v01r02
- 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)
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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: A3LSMES500H

Model: SM-E500H/DS

Additional Model: SM-E500H/DD, SM-E500H, SM-E500HQ
Trade Name SAMSUNG Electronics Co., Ltd.

Application Type Certification

Production Unit or

Identical Prototype Prototype
Band Tx. Frequency Equipment Reported 1 g SAR (Wkg)
(MH2) Class  Head = 2°%"  hotspot
worn
GESDN(ZCEBZEC?/ 824.2 - 848.8 PCE 0.40 0.05 0.05
Max. SAR Egl\éf;:;)%/ 1850.2 - 1909.8 PCE 0.21 0.63 0.63
WCDMA 850 826.4 - 846.6 PCE 0.36 0.03 0.03
WCDMA1900 1852.4-1907.6 PCE 0.32 0.66 0.66
802.11b 2412 -2 462 DTS 0.62 0.11 0.11
Bluetooth 2402 -2 480 DSS/DTS - 0.00 -
Simultaneous SAR per KDB 690783 D01v01r03 1.01 0.77
Date(s) of Tests December 10, 2014 ~ December 13, 2014
Antenna Type Integral Antenna
Hardware Version : REVO0.0
Software Version : E500H.001
GPRS/EDGE: Multi-slot Class 33
EUT Description: GSM 850/1900, WCDMA 850/1900, BT 3.0/4.0, WLAN b/g/n, ANT+
Key Feature(s) Hotspot Support
Report No. 74, Seoicheon-ro 578 beon-gil, Maja:glqsgéhl,{fr{eon-si, Gyeonggi-do, Korea 467-811 6 of 124

HCT-A-1412-F004 TEL: +82 31 6456300  FAX: +82 31 645 6401



CT

HCT OO

FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

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
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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*= saR = 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 . with V;  =compensated signal of channel i (i=x,y,z)
dep . . . .
U; = input signal of channel i (i=x,y,2)
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; = Jm 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 = Euz,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
Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 11 of 124

HCT-A-1412-F004 TEL: +82 31 6456300  FAX: +82 31 645 6401



HCT OO

FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

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 e =
dosimetric evaluation of left and right hand phone usage as well as body mounted ‘ T s

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/IN Calib. Date | Calib. Interval | Calib. Due
SPEAG SAM Phantom - N/A N/A N/A

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

Staubli Robot RX90B L F01/5K08A1/A/01 N/A N/A N/A

Staubli Robot Controller 3403-91988 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 DAE4 652 Mar. 26, 2014 Annual Mar. 26, 2015
SPEAG DAE3 446 Jan. 22, 2014 Annual Jan. 22, 2015
SPEAG E-Field Probe ET3DV6 1605 Jan. 31, 2014 Annual Jan. 31, 2015
SPEAG E-Field Probe EX3DV4 3903 Aug. 28, 2014 Annual Aug. 28, 2015
SPEAG Dipole D835V2 4d165 Jan. 07, 2014 Annual Jan. 07, 2015
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
HP Dielectric Probe Kit 85070C 00721521 CBT

HP Dual Directional Coupler 778D 16072 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent Base Station E5515C GB44400269 Feb. 10, 2014 Annual Feb. 10, 2015
HP Signal Generator 8664A 3744A02069 Oct. 27, 2014 Annual Oct. 27, 2015
Agilent 11636B/Power Divider 58698 Mar. 03. 2014 Annual Mar. 03. 2015
Agilent N9020A/ SIGNAL ANALYZER MY50510407 Mar. 25, 2014 Annual Mar. 25, 2015
TESCOM TC-3000C / BLUETOOTH 3000C000276 Apr. 11, 2014 Annual Apr. 11. 2015
HP Network Analyzer 8753ES JP39240221 Mar. 21, 2014 Annual Mar. 21, 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 dielectric probe system and network analyzer to determine the conductivity and permittivity

(dielectric constant) of the brain/body-equivalent material.

2. CBT(Calibrating Before Testing). Prior to testing, the dielectric probe kit was calibrated via the network
analyzer, with the specified procedure(calibrated in pure water) and calibration kit(standard) short circuit,
before the dielectric measurement. The specific procedure and calibration kit are provided by Agilent
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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.
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=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

Maximum area scan spatial resolution: AXare, AVama

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 earttilt 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 line center line

w2

horizontal
line

horizontal

line A acoustic
A output
acoustic
po— B Eottc(l)n;t of
bottom of anas B
handset

Figure 14. Handset vertical and horizontal reference lines

Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 17 of 124
HCT-A-1412-F004 TEL: +82 31 645 6300  FAX: +82 31 645 6401



HCT OO

FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

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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7. MEASUREMENT UNCERTAINTY

Error Tol Prob. Standard
Description dist. Div. Ci Uncertainty Vett
(= %) (= %)

1. Measurement System
Probe Calibration 6.00 N 1 1 6.00 ©o
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 oo
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 oo
Probe Positioning 2.90 R 1.73 1 1.67 oo
Max SAR Eval 1.00 R 1.73 1 0.58 oo

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 co
Liquid Conductivity(target) 5.00 R 1.73 0.64 1.85 co
Liquid Conductivity(meas.) 2.07 N 1 0.64 1.32 9
Liquid Permitivity(target) 5.00 R 1.73 0.6 1.73 co
Liquid Permitivity(meas.) 5.02 N 1 0.6 3.01 9
Combind Standard Uncertainty 11.13
Coverage Factor for 95 %o k=2
Expanded STD Uncertainty 22.25

Table 7.1 Uncertainty (800 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.

SS:;eRm Probe Probe Dielectric Parameters CW Validation Modulation Validation
Y Probe Calibration | Dipole Date
# Type Point Measured | Measured Sensitivity Probe Probe MOD. Duty PAR
Permittivity [Conductivity Linearity | Isotropy Type Factor
5 3903 |EX3DV4 | Head | 835 | 4d165 | Apr.10,2014 41.3 0.89 PASS PASS PASS GMSK | PASS | N/A
4 1605 |ET3DV6 | Body | 835 | 4d165 | Feb. 12,2014 54.8 0.99 PASS PASS PASS GMSK | PASS | N/A
5 3903 |EX3DV4 | Head [1900| 5d061 | Aug.05,2014 39.8 14 PASS PASS PASS GMSK | PASS | N/A
5 3903 |EX3DV4 | Body [1900| 5d061 | Aug.06,2014 52.1 1.52 PASS PASS PASS GMSK | PASS | N/A
4 1605 |ET3DV6 | Head |2450( 743 Aug.05,2014 38.2 1.79 PASS PASS PASS OFDM N/A | PASS
4 1605 |ET3DV6 | Body |2450( 743 Aug.06,2014 53.2 1.95 PASS PASS PASS OFDM N/A | PASS
Table 9.1 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

Liquid i -
Freq. . N Target |Measured | Deviation | Limit
[MHz] Date Probe | Dipole | Liquid TFrS]p Parameters Value Value (%] (%]
€ 41.5 41.9 +0.96 5

835 Dec.11,2014 | 3903 Head 20.0
c 0.90 0.862 -4.22 +5

4d165

€ 55.2 544 -1.45 5

835 Dec.13,2014 | 1605 Body 19.9
c 0.97 0.991 +2.16 +5
€ 40.0 40.8 +2.00 +5

1900 | Dec.12,2014 | 3903 Head 19.8
c 1.40 1.37 -2.14 +5

5d061

€ 53.3 52.3 -1.88 5

1900 | Dec.13,2014 | 3903 Body 20.2
c 1.52 1.51 -0.66 +5
€ 39.2 37.7 -3.83 5

2450 | Dec.11,2014 | 1605 Head 20.2
c 1.80 1.83 +1.67 5

743

€ 52.7 51 -3.23 5

2450 | Dec.10,2014 | 1605 Body 19.8
c 1.95 1.91 -2.05 5

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

Prior to assessment, the system is verified to the + 10 % of the specifications at 850 MHz / 1 900 MHz / 2 450
MHz by using the system Verification kit. (Graphic Plots Attached)

.. |1 W Target 1TW
Freq. Date Probe | Dipole Liquid 'Iée Tnt::) 'Il:gr:lg SAR1q MgaASRL,J T Normalized | Deviation | Limit
[MHz] (SN) | (SN) ccl | rel (SPEAG) ( mW/g) SAR1q [%] [%]
(mWi/g) (mWig)

835 | Dec.11,2014 | 3903 Head | 20.2 | 20.0 9.24 0.878 8.78 -498 |10
4d165

835 |Dec.13,2014| 1605 Body | 20.1 | 19.9 9.58 0.944 9.44 -146 |10

1900 | Dec.12,2014 | 3903 Head | 20.0 | 19.8 40.6 3.92 39.2 -345 | +£10
5d061

1900 | Dec.13,2014 | 3903 Body | 20.4 | 20.2 40.8 4.09 40.9 +0.25 [+10

2450 | Dec.11,2014 | 1605 Head | 204 | 20.2 53.2 5.33 53.3 +0.19 [ +10

743
2450 |Dec.10,2014 | 1605 Body | 20.0 | 19.8 51.3 5 50 -253 | +£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 : 32.5 dBm Target Power : 30.0 dBm

GPRS850 GSM1900

GPRS 1tx : 32.5 dBm / EGPRS 1tx : 27.0 dBm GPRS 1tx : 30.0 dBm / EGPRS 1tx : 25.0 dBm
GPRS 2tx : 30.5 dBm / EGPRS 2tx : 27.0 dBm GPRS 2tx : 27.8 dBm / EGPRS 2tx : 25.0 dBm
GPRS 3tx : 28.8 dBm / EGPRS 3tx : 26.8 dBm GPRS 3tx : 26.0 dBm / EGPRS 3tx : 24.2 dBm
GPRS 4tx : 28.8 dBm / EGPRS 4tx : 25.5 dBm GPRS 4tx : 25.5 dBm / EGPRS 4tx : 23.3 dBm

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

WCDMA

WCDMAS850 WCDMA1900

3GPP RMC Rel. 99 Target Power : 23.0 dBm 3GPP RMC Rel. 99 Target Power : 22.5 dBm

HSDPA 3GPP Rel.5 Target Power : 22.5 dBm HSDPA 3GPP Rel.5 Target Power : 21.5 dBm

HSUPA 3GPP Rel.6 Target Power : 22.5 dBm HSUPA 3GPP Rel.6 Target Power : 21.5 dBm

DC-HSDPA 3GPP Rel.8 | N/A DC-HSDPA 3GPP Rel.8] N/A

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

MPR Tolerance : -1 dB/ +1 dB
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Wifi
IEEE 802.11 (in dBm)
Mode / Band
a b g N ac
2.4 GHz WIFI N/A 17 13 12 N/A

Upper Tune-up Tolerance : +0.5 dB

BT.
Target power (dBm)
DH5 9.5

Bluetooth (in dBm) 2-DH5 7
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 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

- GPRS GPRS GPRS GPRS EDGE EDGE EDGE EDGE
(@Bm) | 17XSlot [ 2TXSlot | 3TXSlot | 4 TXSlot | 1TX Slot | 2 TX Slot | 3TX Slot | 4 TX Slot
(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

Band Channel

128 32.74 32.75 30.47 28.75 | 28.60 | 26.10 26.32 26.43 25.57

%?g/l 190 32.63 32.65 30.60 28.98 | 28.91 26.23 26.45 26.51 25.69
251 32.67 32.68 30.24 28.99 | 28.85 26.03 26.26 26.35 25.50
512 30.26 30.25 27.80 26.02 | 25.70 24.18 24.45 24.30 23.20
(13980'\3 661 29.95 29.69 27.87 25.85 | 25.61 2413 24 .32 24.25 23.13

810 29.43 29.45 27.81 2594 | 25.34 24.25 24.25 24.31 23.15

GSM Conducted output powers (Frame-Average)

Voice GPRS(GMSK) Data — CS1 EDGE Data

Band Channel GSM GPRS GPRS GPRS GPRS EDGE EDGE EDGE EDGE
(dBm) 1TXSlot | 2TXSlot | 3TXSlot | 4 TXSlot | 1 TXSlot | 2 TX Slot | 3 TX Slot | 4 TX Slot

(dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm) (dBm)

128 23.71 23.72 24.45 24.49 25.59 17.07 20.30 2217 22.56

%?g/l 190 23.60 | 23.62 24 .58 24.72 25.90 17.20 20.43 22.25 22.68
251 23.64 | 23.65 24.22 2473 25.84 17.00 20.24 22.09 22.49

512 21.23 | 21.22 21.78 21.76 22.69 15.15 18.43 20.04 20.19

?980“3 661 20.92 | 20.66 21.85 21.59 22.60 15.10 18.30 19.99 20.12
810 2040 | 20.42 21.79 21.68 22.33 15.22 18.23 20.05 20.14

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 (Eg Be/Ba B @ CM (dB)”
1 215 15/15 64 2/15 4/15 0.0
2 12/15% 15/15% 64 12/15% 24/15 10
3 15/15 8/15 64 15/8 30/15 15
4 15/15 415 64 15/4 30/15 15

Note 1: Agex. Awack and QCQI =8 AL = ﬁhs":ﬁc =30/15 < B"‘_?: 30/15 *Bc

Note 2: €M = 1 for B/Ba=12/15, Pu/B=24/15.

Note 3: For subtest 2 the B./Bq ratio of 12/15 for the TFC during the measurement period (TF1, TFOQ) 1s achieved by
setting the signaled gain factors for the reference TFC (TF1, TF1) to B. = 11/15 and Bg= 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 phs ﬁe: Bed - <
test (SE) (SE) | (codes) | (dB) (dB) | Index | TFCI
1| 11159 | 15159 | 64 | 11159 | 2215 | 209225 | 1039225 | 4 1 10 0.0 20 75
2 6/15 15/15 64 6/15 12/15 12/15 94/75 4 1 30 20 12 67
3 | 1sas | 9ns | ea | 1sm | 3015 | zons | BtV 4 2 20 | 10| 15 | 92
Boan: 47713
4 2515 15/15 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 71
5 | 15159 | 15159 | 64 | 1515 | 30115 | 24415 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 1s 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.
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WCDMAS850
3GPP 3GPP 34.121
Cellular Band [dBm]
Release Mode Subtest
Version UL 4132 UL 4183 UL 4233
DL 4357 DL 4408 DL 4458
99 WCDMA 12.2 kbps RMC 23.08 22.81 22.90
99 WCDMA 12.2 kbps AMR 23.09 22.81 22.85
5 Subtest 1 23.03 22.83 22.90
5 Subtest 2 22.99 22.92 22.85
HSDPA
5 Subtest 3 21.48 21.38 21.39
5 Subtest 4 21.53 21.22 21.27
6 Subtest 1 21.97 21.68 21.81
6 Subtest 2 20.41 20.51 20.22
6 HSUPA Subtest 3 20.73 20.53 20.63
6 Subtest 4 20.89 20.71 20.60
6 Subtest 5 22.93 22.49 22.77
WCDMA Average Conducted output powers
WCDMA1900
3GPP 3GPP 34.121
PCS Band [dBm]
Release Mode
e Subtest UL 9262 UL 9400 UL 9538
DL 9662 DL 9800 DL 9938
99 WCDMA 12.2 kbps RMC 22.44 22.43 22.49
99 WCDMA 12.2 kbps AMR 22.42 22.39 22.45
5 Subtest 1 22.41 22.48 22.49
5 Subtest 2 22.37 22.40 22.49
HSDPA
5 Subtest 3 20.91 20.90 21.01
5 Subtest 4 20.88 20.81 20.93
6 Subtest 1 21.34 21.82 21.74
6 Subtest 2 19.88 19.98 19.98
6 HSUPA Subtest 3 19.59 19.51 19.77
6 Subtest 4 20.19 20.48 20.47
6 Subtest 5 21.15 21.71 21.65
WCDMA Average Conducted output powers
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11.4 WiFi
11.4.1 SAR Testing for 802.11b/g/n modes

General Device Setup

Normal Network operating configurations are not suitable for measuring the SAR of 802.11 a/b/g 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. The test frequencies should correspond to actual channel frequencies
defined for domestic use. SAR for devices with switched diversity should be measured with only one antenna
transmitting at a time during each SAR measurement, according to a fixed modulation and data rate. The
same data pattern should be used for all measurements.

Frequency Channel Configurations

802.11 a/b/g and 4.9 GHz operating modes are tested independently according to the service requirements in
each frequency band. 802.11 b/g modes are tested on channels 1, 6 and 11.802.11a is tested for UNII
operations on channels 36 and 48 in the 5.15-5.25 GHz band; channels 52 and 64 in the 5.25-5.35 GHz band;
Channels 104, 116, 124 and 136 in the 5.470-5.725 GHz band; and channels 149 and 161 in the 5.8 GHz
band. When 5.8 GHz § 15.247 is also available, channels 149, 157 and 165 should be tested instead of the
UNII channels. 4.9 GHz is tested on channels 1, 10 and 5 or 6, whichever has the higher output power, for 5
MHz channels; channels 11,15 and 19 for 10 MHz channels; and channels 21 and 25 for 20 MHz channels.
These are referred to as the “default test channels”. 802.11g mode was evaluated only if the output power
was 0.25 dB higher than the 802.11b mode.

“Default Test Channels”

Turbo
Mode GHz Channel §15.247
Channel 802110 802119 UNII
2.412 1# v
802.11b/g 2.437 6 6 v
2.462 11# v
5.18 36 v
5.20 40
E55 v 42 (5.21 GHz)
5.24 48 v
56 5 50 (5.25 GHz) 3
5.28 56 *
£30 50 58 (5.29 GHz) =
5.32 64 v
5.500 100 *
UNII 5.520 104 v
5.540 108 *
5.560 112 *
802.11a 5.580 116 3
5.600 120 Unknown =
5.620 124 v
5.640 128 *
5.660 132 *
5.680 136 N
5.700 140 *
5.745 149 v v
U(')\'r“ 5.765 153 157 (5.76 GH2) = =
5.785 157 v =
§15.247 5.805 161 160 (5.80 GH2) * v
§15.247 5.825 165 v
802.11 Test Channels per FCC Requirements
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TEST RESULTS-Average

IEEE 802.11b Average RF Power

Fre 802.11b (2.4 GHz) Conducted Power [dBm]
Mode % | Channel Data Rate (Mbps)
[MHz] 1 2 55
2412 1 15.76 15.81 15.92 15.94
802.11b 2437 6 16.55 16.53 16.61 16.68
2462 11 16.56 16.53 16.81 16.81
IEEE 802.11g Average RF Power
Fre 802.11g (2.4 GHz) Conducted Power [dBm]
Mode < Channel Data Rate (Mbps)
[MHz] 6 9 12 18 24 36 48 54
2412 1 11.58 11.59 11.60 11.61 11.63 11.68 11.63 11.66
802.11g 2437 6 12.72 12.79 12.78 12.77 12.80 12.83 12.88 12.89
2462 1 12.32 12.34 12.37 12.36 12.40 12.41 12.45 12.42
IEEE 802.11n Average RF Power
Fre 802.11n (2.4 GHz) Conducted Power [dBm]
Mode o Channel Data Rate (Mbps)
[MHz] 6.5 13 19.5 26 39 52 58.5 65
2412 1 10.68 10.70 10.84 10.70 10.77 10.72 10.76 10.75
802.11n 2437 6 11.79 11.87 11.31 11.30 11.40 11.28 11.34 11.31
2462 11 10.77 10.78 10.83 10.77 10.85 10.80 10.87 10.84
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11.5 BT
Averaged-conducted Power
Mode Channel Power (dBm)
0 9.71
DH5 39 9.76
78 9.33
0 7.30
2-DH5 39 7.36
78 6.92
0 7.31
3-DH5 39 7.37
78 6.92
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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.
[0.658 * (159/200)] = 0.523 W/kg < 1.2 W/kg

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

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 Separatuin
Mode Allowed Power Distance < 3.0
[MHZ] [mW] [mm]
Bluetooth LE 2 480 1 10 0.16

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth LE
SAR was not required [(1/10)*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

Frequency Maximum Separatuin Distance Estimated SAR
. Mode Allowed Power (Body) (Body)
[MHZz] [mW] [mm] [W/kg]
Bluetooth LE 2480 1 10 0.02

Note :

1) Held-to ear configurations are not applicable to Bluetooth 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 using for estimated SAR was selected highest channel of Bluetooth for highest
estimated SAR.
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12. SAR Test configuration & Antenna Information

Mode Rear Front Left Right Bottom Top
GSM/GPRS/EDGE 850 Yes Yes Yes No Yes No
GSM/GPRS/EDGE 1900 Yes Yes Yes No Yes No

WCDMA 850 Yes Yes Yes No Yes No
WCDMA 1900 Yes Yes Yes No 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

BT/WIFI ANTENNA

= Placement of each antenna | | / Tx/Rx
SUB ANTENNA —— i g =F=
‘Illlllllll’ 1 14m
Rx ABmm | L *GPS ANTENNA

Rx

Front View

| ——

MAIN ANTENNA 1
(GSMB50/1900 Tx/Rx)

\ ‘__3_0_m_f'fl_“..>;..

Please see ASBLSMES500H_Ant distance file for further information.
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13. SAR TEST DATA SUMMARY

13.1-1 Measurement Results (GSM850 Head SAR)

Frequency Vode TE::er Soli:])cted PS\r/;/f?r Battery Phantom SMeasure/d Scaling Scaled/SAR Plot
MHz Ch. Up Limit | Power (dB) Position AR(MWI/g) Factor (mW/g) No.
836.6 | 190 33.0 | 32.63 | -0.101 | Standard Left Ear 0.294 1.089 0.320 -
836.6 | 190 33.0 | 32.63 | 0.046 | Standard Left Tilt 0.170 1.089 0.185 -
GSM850
836.6 | 190 33.0 | 32.63 | 0.151 | Standard | Right Ear 0.221 1.089 0.241 -
836.6 | 190 33.0 | 32.63 | -0.178 | Standard | Right Tilt 0.165 1.089 0.180 -
836.6 | 190 29.3 | 28.91 0.16 Standard Left Ear 0.362 1.094 0.396 1
836.6 | 190 29.3 | 28.91 | 0.044 | Standard Left Tilt 0.209 1.094 0.229 -
GPRS 4Tx
836.6 | 190 29.3 | 28.91 | 0.112 | Standard | Right Ear 0.297 1.094 0.325 -
836.6 | 190 29.3 | 28.91 | 0.181 | Standard | Right Tilt 0.208 1.094 0.228 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

13.1-2 Measurement Results (GSM1900 Head SAR)

Frequency Mode TS:;NeI' (éi()l:;fsjited Ps\r/;/f?r S Phantom SMeasure/d Scaling Scaled/SAR Plot
MHz Ch. Up Limit | Power (dB) Position AR(MWI/g) Factor (mW/g) No.
1880.0| 661 30.5 29.95 | -0.162 | Standard Left Ear 0.164 1.135 0.186 -
1880.0( 661 30.5 29.95 | 0.150 | Standard Left Tilt 0.064 1.135 0.073 -
GSM1900
1880.0( 661 30.5 29.95 | -0.194 | Standard | Right Ear 0.128 1.135 0.145 -
1880.0( 661 30.5 29.95 | 0.195 | Standard | Right Tilt 0.082 1.135 0.093 -
1880.0| 661 26.0 25.61 | -0.172 | Standard Left Ear 0.196 1.094 0.214 2
1880.0( 661 26.0 25.61 | 0.186 | Standard Left Tilt 0.084 1.094 0.092 -
GPRS 4Tx
1880.0( 661 26.0 25.61 | 0.136 | Standard | Right Ear 0.168 1.094 0.184 -
1880.0( 661 26.0 25.61 | 0.113 | Standard | Right Tilt 0.112 1.094 0.123 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.1-3 Measurement Results (WCDMAS850 Head SAR)
Frequency Mode TS::ver ((i?;z)cted PS\r/;/f?" Battery FF’)han’gom I\AeRasu\;\?d S’;:caling Scalei/c\i/ SAR Elot
MHz Ch. Up Limit | Power (dB) osition | SAR(mW/g) actor (mW/g) 0.
836.6 | 4183 23,5 | 22.81 | -0.101 | Standard Left Ear 0.306 1.172 0.359 3
836.6 | 4183 | \wcpmA | 235 | 22.81 | 0.038 | Standard Left Tilt 0.170 1.172 0.199 -
836.6 | 4183 850 23.5 | 22.81 | -0.111 | Standard | Right Ear 0.244 1.172 0.286 -
836.6 | 4183 235 | 22.81 | 0.100 | Standard | Right Tilt 0.180 1.172 0.211 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

13.1-4 Measurement Results (WCDMA1900 Head SAR)

Frequency Hode TE:(\;ver ((?Ol:z)cted PS\r/;/f?r o F|>3har_1t_om SI\AeRasuvr\?/d SFcaIing Scale\g//SAR ﬁlot
MHz Ch. Up Limit | Power (dB) osition (mW/g) actor (mW/g) o.
1 880.0 | 9400 23.0 | 2243 | -0.172 | Standard Left Ear 0.282 1.140 0.322 4
1880.0| 9400 | \wepma | 230 | 2243 | 0.155 | Standard Left Tilt 0.104 1.140 0.119 -
1880.0| 9400 | 1900 | 230 | 22.43 |-0.179 | Standard | RightEar | 0.217 1.140 0.247 -
1880.0 | 9400 23.0 | 2243 | 0.108 | Standard | Right Tilt 0.116 1.140 0.132 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 Wikg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
13.1-5 Measurement Results (DTS Head SAR)
Frequenc Power (dBm
d Y ( ) Pg\r/;??r Phantom Data Measured Scaling [Scaled SAR| Plot
Mode Tune- |Conducted| (g, Battery Position Rate | SAR (mW/g) Factor (mW/g) | No.
MHz | Ch. Up Limit| Power
175 | 16.56 | 0.016 |Standard| LeftEar | 1Mbps 0.498 1.242 0.618 5
175 | 16.56 | 0.037 |Standard| LeftTilt [ 1Mbps 0.397 1.242 0.493 -
2462| 11 | 802.11b
175 | 16.56 | 0.154 [Standard| Right Ear | 1Mbps 0.395 1.242 0.490 -
17.5 | 16.56 | -0.097 [Standard| Right Tilt | 1Mbps 0.346 1.242 0.430 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population 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(mWI/g)| Factor |SAR(MWIg)| No.
MHz Ch. Limit Power (dB)
836.6 190 29.3 28.91 0.10 Rear 1.0cm 0.039 1.094 0.043 6
836.6 190 29.3 28.91 | 0.181 Front 1.0cm 0.046 1.094 0.050 7
GPRS 4Tx
836.6 190 29.3 28.91 | -0.159 Left 1.0cm 0.015 1.094 0.016 -
836.6 190 29.3 28.91 | -0.146 Bottom 1.0cm 0.00787 1.094 0.009 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body

Spatial Peak

Uncontrolled Exposure/ General Population

1.6 W/kg (mWI/g)

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(mWIg)| Factor |SAR(MWIg)| No.
MHz Ch. Limit Power (dB)
1 880.0| 661 26.0 25.61 | 0.095 Rear 1.0 cm 0.485 1.094 0.531 8
1880.0| 661 26.0 25.61 | 0.161 Front 1.0 cm 0.574 1.094 0.628 9
GPRS 4Tx
1880.0| 661 26.0 25.61 | 0.102 Left 1.0 cm 0.155 1.094 0.170 -
1880.0| 661 26.0 25.61 | 0.111 Bottom 1.0 cm 0.257 1.094 0.281 -
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mWI/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(mW/g)| Factor |SAR(mWI/g)| No.
MHz Ch. Limit Power (dB)
836.6 | 4183 23.5 22.81 | -0.177 Rear 1.0 cm 0.021 1.172 0.025 10
836.6 | 4183 WCDMA 23.5 22.81 | 0.027 Front 1.0 cm 0.022 1.172 0.026 11
836.6 | 4183 850 23.5 22.81 | -0.149 Left 1.0 cm 0.00552 1.172 0.006 -
836.6 | 4183 23.5 22.81 | -0.184 Bottom 1.0 cm 0.00364 1.172 0.004 -
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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13.2-4 Measurement Results (WCDMA1900 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( 9400 23.0 | 22.43 | -0.040 Rear 1.0 cm 0.532 1.140 0.607 12
1880.0( 9400 | WCDMA | 23.0 | 22.43 | 0.145 Front 1.0 cm 0.577 1.140 0.658 13
1880.0{ 9400 | 1900 | 230 | 2243 | -0.002 Left 1.0 cm 0.163 1.140 0.186 -
1 880.0( 9400 23.0 | 2243 | 0.103 Bottom 1.0 cm 0.298 1.140 0.340 -
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 (WLAN Hotspot SAR)
izl Power (dBm) | Power Data | Separation |Measured | geqing | Scaled | g
Mode [Tune-Up|Conducted| Drift | Configuration i SAR SAR
MHz Ch. it P o (dB) Rate Distance (MWIg) Factor (MW/g) No.
17.5 | 16.56 | 0.014 Rear 1Mbps [ 1.0 cm 0.079 1.242 0.098 14
17.5 | 16.56 | 0.037 Front 1Mbps [ 1.0cm 0.091 1.242 0.113 15
2462 11 | 802.11b
17.5 | 16.56 | -0.140 Right 1Mbps [ 1.0cm 0.022 1.242 0.027 -
17.5 | 16.56 | -0.010 Top 1Mbps [ 1.0 cm 0.082 1.242 0.102 -
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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13.3-1 Measurement Results (Body-worn SAR)
F P dB
it Mode T ovaJerf: ;n)t E Pg\r'}'f?r Configurati| Separation MegZLged Scaling |Scaled SAR| Plot
une- onaucte i
MHz Ch. i p Power (dB) on Distance (MW/g) Factor (mW/g) No.
836.6 190 GSM850 33.0 32.63 | 0.072 Rear 1.0 cm 0.017 1.089 0.019 -
836.6 190 GSM850 33.0 32.63 | 0.063 Front 1.0 cm 0.018 1.089 0.020 16
836.6 190 GPRS 4Tx 29.3 28.91 0.10 Rear 1.0cm 0.039 1.094 0.043 6
836.6 190 GPRS 4Tx 29.3 28.91 | 0.181 Front 1.0cm 0.046 1.094 0.050 7
1880.0 661 GSM1900 30.5 29.95 | 0.170 Rear 1.0cm 0.401 1.135 0.455 -
1880.0 661 GSM1900 30.5 29.95 | 0.149 Front 1.0cm 0.449 1.135 0.510 17
1 880.0 661 GPRS 4Tx 26.0 25.61 | 0.095 Rear 1.0cm 0.485 1.094 0.531 8
1 880.0 661 GPRS 4Tx 26.0 25.61 | 0.161 Front 1.0cm 0.574 1.094 0.628 9
836.6 4183 | WCDMA 850 23.5 22.81 | -0.177 Rear 1.0cm 0.021 1.172 0.025 10
836.6 4183 | WCDMA 850 23.5 22.81 | 0.027 Front 1.0cm 0.022 1.172 0.026 1
1880.0 | 9400 |WCDMA 1900| 23.0 22.43 | -0.040 Rear 1.0cm 0.532 1.140 0.607 12
1880.0 | 9400 |WCDMA 1900 23.0 22.43 | 0.145 Front 1.0cm 0.577 1.140 0.658 13
2 462 11 802.11b 17.5 16.56 | 0.014 Rear 1.0cm 0.079 1.242 0.098 14
(1Mbps)
802.11b
2 462 11 17.5 16.56 | 0.037 Front 1.0 cm 0.091 1.242 0.113 15
(1Mbps)
2441 | 39 B'“§;°5°th 100 | 976 |-0.136| Rear | 1.0cm |0.00000356| 1.057 | 0.000 -
2441 | 39 B'“§;°5°th 100 | 976 | -0.16 | Front | 1.0cm |0.00012| 1.057 | 0000 | 18
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.4 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, GPRS and EDGE device class is B.

This device supports GSM VOIP in the head and the body-worn configurations therefore GPRS was
additionally evaluated for head and body-worn compliance.

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 D01v03: 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.
2.

The 12.2 kbps RMC mode is the primary mode.

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.

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.

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.

WLAN Notes:

1. Justification for reduced test configurations for WIFI channels per KDB 248227 D01v01r02 and Oct.
2012 FCC/TCB Meeting Notes for 2.4 GHz WIFI: Highest average RF output power channel for the
lowest data rate was selected for SAR evaluation in 802.11b. Other IEEE 802.11 modes (including
802.11 g/n) were not investigated since the average output powers over all channels and data rates
were not more than 0.25 dB higher than the tested channel in the lowest data rate of IEEE 802.11b
mode.

2. Since the maximum extrapolated peak SAR of the zoom scan for the maximum output channel was
< 1.6 W/kg and the reported 1g averaged SAR was < 0.8 W/kg, SAR testing on other default
channels was not required.
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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.

Note(s):

1) Second Repeated Measurement is not required since the ratio of the largest to smallest SAR for the
original and first repeated measurement is not > 1.20.

2) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg.
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15. SAR Summation Scenario

Position Applicable Combination Note

GSM 850 Voice + 2.4 GHz WiFi

GPRS 850 Voice + 2.4 GHz WiFi

GSM 1900 Voice + 2.4 GHz WiFi

Head
GPRS 1900 Voice + 2.4 GHz WiFi

WCDMABS850 Voice + 2.4 GHz WiFi

WCDMA1900 Voice + 2.4 GHz WiFi

GPRS 850 Data + 2.4 GHz WiFi

GPRS 1900 Data + 2.4 GHz WiFi

Hotspot
WCDMAS850 Data + 2.4 GHz WiFi

WCDMA1900 Data + 2.4 GHz WiFi

Simultaneous GSM 850 Voice + 2.4 GHz WiFi

Transmission GPRS 850 Data + 2.4 GHz WiFi

GSM 1900 Voice + 2.4 GHz WiFi

GPRS 1900 Data + 2.4 GHz WiFi

WCDMAS850 Voice + 2.4 GHz WiFi

WCDMA1900 Voice + 2.4 GHz WiFi

Body-worn
GSM 850 Voice + 2.4 GHz Bluetooth

GPRS VolIP 850 + 2.4 GHz Bluetooth

GSM 1900 Voice + 2.4 GHz Bluetooth

GPRS VolP 1900 + 2.4 GHz Bluetooth

WCDMAB850 Voice + 2.4 GHz Bluetooth

WCDMA1900 Voice + 2.4 GHz Bluetooth

* BT and WLAN are not simultaneous transmission.
All licensed modes share the same antenna path and cannot transmit simultaneously.
3" party VOIP applications can be used by end-user
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15.1 Simultaneous Transmission Summation for Head
Simultaneous Transmission Summation with Wifi
2.4 GHz WIFI Scaled
Band configuration SC?\E/C:(S)A R SAR 2 :\;\?/kS?R
9 (WIkg) 9
Left Cheek 0.320 0.618 0.938
Left Tilt 0.185 0.493 0.678
GSM 850

Right Cheek 0.241 0.490 0.731
Right Tilt 0.180 0.430 0.610
Left Cheek 0.396 0.618 1.014
Left Tilt 0.229 0.493 0.722

GPRS 850
Right Cheek 0.325 0.490 0.815
Right Tilt 0.228 0.430 0.658
Left Cheek 0.186 0.618 0.804
Left Tilt 0.073 0.493 0.566

GSM 1900
Right Cheek 0.145 0.490 0.635
Right Tilt 0.093 0.430 0.523
Left Cheek 0.214 0.618 0.832
Left Tilt 0.092 0.493 0.585

GPRS 1900
Right Cheek 0.184 0.490 0.674
Right Tilt 0.123 0.430 0.553
Left Cheek 0.359 0.618 0.977
Left Tilt 0.199 0.493 0.692

WCDMA 850
Right Cheek 0.286 0.490 0.776
Right Tilt 0.211 0.430 0.641
Left Cheek 0.322 0.618 0.940
Left Tilt 0.119 0.493 0.612
WCDMA 1900
Right Cheek 0.247 0.490 0.737
Right Tilt 0.132 0.430 0.562
HCT coO., LTD.
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15.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation with Wifi (1 cm)

Band configuration SC?\II?/?kS;A R zslteﬁ::izsv,VAIRFl 2 (1Wg/k?3 '?‘R
(Wikg)
GSM 850 Rear 0.019 0.098 0.117
GSM 850 Front 0.020 0.113 0.133
GPRS 850 Rear 0.043 0.098 0.141
GPRS 850 Front 0.050 0.113 0.163
GSM 1900 Rear 0.455 0.098 0.553
GSM 1900 Front 0.510 0.113 0.623
GPRS 1900 Rear 0.531 0.098 0.629
GPRS 1900 Front 0.628 0.113 0.741
WCDMA 850 Rear 0.025 0.098 0.123
WCDMA 850 Front 0.026 0.113 0.139
WCDMA 1900 Rear 0.607 0.098 0.705
WCDMA 1900 Front 0.658 0.113 0.771
Simultaneous Transmission Summation with Bluetooth (1 cm)

Band configuration SC?\I:/?kg)A R EZTWﬁ('gl):{ 2 (1\/_\?/ks£R
GSM 850 Rear 0.019 0.000 0.019
GSM 850 Front 0.020 0.000 0.020
GPRS 850 Rear 0.043 0.000 0.043
GPRS 850 Front 0.050 0.000 0.050
GSM 1900 Rear 0.455 0.000 0.455
GSM 1900 Front 0.510 0.000 0.510

GPRS 1900 Rear 0.531 0.000 0.531
GPRS 1900 Front 0.628 0.000 0.628
WCDMA 850 Rear 0.025 0.000 0.025
WCDMA 850 Front 0.026 0.000 0.026
WCDMA 1900 Rear 0.607 0.000 0.607
WCDMA 1900 Front 0.658 0.000 0.658
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15.3 Simultaneous Transmission Summation for Hotspot

Simultaneous Transmission Summation for Hotspot (1 cm)

2.4 GHz WIFI
Band configuration Sc?\ll\e}?kS)A R Scaled SAR > (1\,-\?/5 ';“R
J (Wikg) 9
Rear 0.043 0.098 0.141
Front 0.050 0.113 0.163
Left 0.016 0.016
GSM 850
Right 0.027
Bottom 0.009
Top 0.102
Rear 0.629
Front 0.741
Left 0.170
GSM 1900
Right 0.027
Bottom 0.281
Top 0.102
Rear 0.123
Front 0.139
Left 0.006
WCDMA 850
Right 0.027
Bottom 0.004
Top 0.102
Rear 0.705
Front 0.771
Left 0.186
WCDMA 1900
Right 0.027
Bottom 0.340
Top 0.102
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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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Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.0

Ambient Temperature: 20.2

Test Date: Dec.11, 2014

Plot No.: 1

DUT: SM-E500H/DS; Type: bar;

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.863 mho/m; €, = 41.8; p = 1000 kg/m®
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(10.03, 10.03, 10.03); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

- Phantom: 1800/1900 Phantom; Type: SAM

GSM850 Left Touch GPRS 4Tx 190ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.418 mW/g

GSM850 Left Touch GPRS 4Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.08 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.456 W/kg

SAR(1 g) = 0.362 mWI/g; SAR(10 g) = 0.275 mW/g

Maximum value of SAR (measured) = 0.411 mW/g

dB
0.000

-2.20

-4.40

-6.60

-8.80

-11.0

0 dB = 0.411mW/g
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Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.8

Ambient Temperature: 20.0

Test Date: Dec. 12, 2014

Plot No.: 2

DUT: SM-E500H/DS; Type: bar;

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 1880 MHz; ¢ = 1.35 mho/m; €, = 41; p = 1000 kg/m3

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

- Phantom: 835/900 Phamtom ; Type: SAM

GSM1900 Head Left Touch GPRS 4Tx 661ch/Area Scan (61x101x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) = 0.283 mW/g

GSM1900 Head Left Touch GPRS 4Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.62 V/m; Power Drift = -0.172 dB

Peak SAR (extrapolated) = 0.305 W/kg

SAR(1 g) = 0.196 mWI/g; SAR(10 g) = 0.122 mW/g

Maximum value of SAR (measured) = 0.270 mW(/g

dB
0.000

-3.3¢

-6.64
-9.96 f /
13.3

-16.6

0 dB = 0.270mW/g
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CT

HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.0

Ambient Temperature: 20.2

Test Date: Dec. 11, 2014

Plot No.: 3

DUT: SM-E500H/DS; Type: bar;

Communication System: WCDMAB850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.863 mho/m; €, = 41.8; p = 1000 kg/m®
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(10.03, 10.03, 10.03); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

- Phantom: 1800/1900 Phantom; Type: SAM

WCDMABS850 Head Left Touch 4183ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.355 mW/g

WCDMAS850 Head Left Touch 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 4.55 V/m; Power Drift = -0.101 dB

Peak SAR (extrapolated) = 0.379 W/kg

SAR(1 g) = 0.306 mW/g; SAR(10 g) = 0.237 mW/g

Maximum value of SAR (measured) = 0.348 mW(/g

dB
0.000

-1.90

-3.81

-h.71

-7.62

-9.52

0 dB = 0.348mW/g
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HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.8

Ambient Temperature: 20.0

Test Date: Dec. 12, 2014

Plot No.: 4

DUT: SM-E500H/DS; Type: bar;

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.35 mho/m; €, = 41; p = 1000 kg/m3

Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

- Phantom: 835/900 Phamtom ; Type: SAM

WCDMA1900 Head Left Touch 9400ch/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.363 mW/g

WCDMA1900 Head Left Touch 9400ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.91 V/m; Power Drift = -0.172 dB

Peak SAR (extrapolated) = 0.433 W/kg

SAR(1 g) = 0.282 mWI/g; SAR(10 g) = 0.174 mW/g

Maximum value of SAR (measured) = 0.356 mW/g

dB
0.000

-3.30

-6.60

-9.90

-13.2

-16.5

0 dB = 0.356mW/g
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HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Dec. 11, 2014

Plot No.: 5

DUT: SM-E500H/DS; Type: Bar

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2462 MHz; ¢ = 1.85 mho/m; €, = 37.7; p = 1000 kg/m3
Phantom section: Left Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: 800/900 Phantom; Type: SAM

WiFi2450 Head Left Touch 1Mbps 11ch/Area Scan (81x121x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.586 mW/g

WiFi2450 Head Left Touch 1Mbps 11ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 14.2 V/m; Power Drift = 0.016 dB

Peak SAR (extrapolated) = 1.54 W/kg

SAR(1 g) = 0.498 mWI/g; SAR(10 g) = 0.213 mW/g

Maximum value of SAR (measured) = 0.554 mW(/g

dB
0.000

-4.88

-9.76

-14.6

-19.5

-24.4

0 dB = 0.554mW/g
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CT

HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.9

Ambient Temperature: 20.1

Test Date: Dec. 13, 2014

Plot No.: 6

DUT: SM-E500H/DS; Type: Bar;

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.992 mho/m; €, = 54.4; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.35, 6.35, 6.35); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

GSM850 Body Rear GPRS 4Tx 190ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.041 mW/g

GSM850 Body Rear GPRS 4Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 0.244 V/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.057 W/kg

SAR(1 g) = 0.039 mWI/g; SAR(10 g) = 0.025 mW/g

Maximum value of SAR (measured) = 0.042 mW(/g

dB
0.000

-3.44

-b.66

-10.3

-13.8

-17.2

0 dB = 0.042mW/g
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CT

HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.9

Ambient Temperature: 20.1

Test Date: Dec. 13, 2014

Plot No.: 7

DUT: SM-E500H/DS; Type: Bar;

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:2.075

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.992 mho/m; €, = 54.4; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.35, 6.35, 6.35); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

GSM850 Body Front GPRS 4Tx 190ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.048 mW/g

GSM850 Body Front GPRS 4Tx 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 2.32 V/m; Power Drift = 0.181 dB

Peak SAR (extrapolated) = 0.075 W/kg

SAR(1 g) = 0.046 mW/g; SAR(10 g) = 0.026 mW/g

Maximum value of SAR (measured) = 0.052 mW(/g

dB
0.000

-3.1¢2

-b.24

-9.36

-12.5

-15.6

0 dB = 0.052mW/g
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CT

HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Dec. 13, 2014

Plot No.: 8

DUT: SM-E500H/DS; Type: bar;

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 1880 MHz; ¢ = 1.49 mho/m; €, = 52.4; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.72, 7.72, 7.72); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

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

GSM1900 Body Rear GPRS 4Tx 661ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.575 mW/g

GSM1900 Body Rear GPRS 4Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.97 V/m; Power Drift = 0.095 dB

Peak SAR (extrapolated) = 0.806 W/kg

SAR(1 g) = 0.485 mWI/g; SAR(10 g) = 0.270 mW/g

Maximum value of SAR (measured) = 0.658 mW(/g

dB
0.000

-3.84

-7.68

-11.5

-15.4

-19.2

0 dB = 0.658mW/g
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CT

HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Dec. 13, 2014

Plot No.: 9

DUT: SM-E500H/DS; Type: bar;

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:2.075

Medium parameters used: f = 1880 MHz; ¢ = 1.49 mho/m; €, = 52.4; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.72, 7.72, 7.72); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

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

GSM1900 Body Front GPRS 4Tx 661ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.693 mW/g

GSM1900 Body Front GPRS 4Tx 661ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 5.05 V/m; Power Drift = 0.161 dB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0.574 mWI/g; SAR(10 g) = 0.308 mW/g

Maximum value of SAR (measured) = 0.798 mW(/g

dB
0.000

-3.46

-6.92

-10.4

-13.8

-17.3

0 dB = 0.798mW/g
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CT

HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.9

Ambient Temperature: 20.1

Test Date: Dec. 13, 2014

Plot No.: 10

DUT: SM-E500H/DS; Type: Bar;

Communication System: WCDMAB850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.992 mho/m; €, = 54.4; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.35, 6.35, 6.35); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

WCDMAS850 Body Rear 4183ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.024 mW/g

WCDMAZS850 Body Rear 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 2.04 V/m; Power Drift = -0.177 dB

Peak SAR (extrapolated) = 0.030 W/kg

SAR(1 g) = 0.021 mWI/g; SAR(10 g) = 0.013 mW/g

Maximum value of SAR (measured) = 0.024 mW(/g

dB
0.000

-3.64

-7.28

-10.9

-14.6

-18.2

0 dB = 0.024mW/g
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HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.9

Ambient Temperature: 20.1

Test Date: Dec. 13, 2014

Plot No.: 11

DUT: SM-E500H/DS; Type: Bar

Communication System: WCDMAB850; Frequency: 836.6 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.992 mho/m; €, = 54.4; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.35, 6.35, 6.35); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

WCDMAS850 Body Front 4183ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.024 mW/g

WCDMAZS850 Body Front 4183ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 1.88 V/m; Power Drift = 0.027 dB

Peak SAR (extrapolated) = 0.037 W/kg

SAR(1 g) = 0.022 mWI/g; SAR(10 g) = 0.013 mW/g

Maximum value of SAR (measured) = 0.025 mW(/g

dB
0.000

-3.70

-7.40

-11.1

-14.8

-18.5

0 dB = 0.025mW/g
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HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Dec. 13, 2014

Plot No.: 12

DUT: SM-E500H/DS; Type: bar;

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.49 mho/m; €, = 52.4; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.72, 7.72, 7.72); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

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

WCDMA1900 Body Rear 9800ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.715 mW/g

WCDMA1900 Body Rear 9800ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.67 V/m; Power Drift = -0.040 dB

Peak SAR (extrapolated) = 0.888 W/kg

SAR(1 g) = 0.532 mWI/g; SAR(10 g) = 0.296 mW/g

Maximum value of SAR (measured) = 0.714 mW(/g

dB
0.000

-3.24

-b.48

-9.72

-13.0

-16.2

0 dB = 0.714mW/g
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HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Dec. 13, 2014

Plot No.: 13

DUT: SM-E500H/DS; Type: bar;

Communication System: WCDMA1900; Frequency: 1880 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1880 MHz; ¢ = 1.49 mho/m; €, = 52.4; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.72, 7.72, 7.72); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

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

WCDMA1900 Body Front 9800ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.803 mW/g

WCDMA1900 Body Front 9800ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 5.29 V/m; Power Drift = 0.145 dB

Peak SAR (extrapolated) = 0.973 W/kg

SAR(1 g) = 0.577 mWI/g; SAR(10 g) = 0.317 mW/g

Maximum value of SAR (measured) = 0.800 mW(/g

dB
0.000

-3.44

-b.66

-10.3

-13.8

-17.2

0 dB = 0.800mW/g
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HCT OO

FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

Test Laboratory: HCT CO,, LTD
EUT Type: Mobile Phone
Liquid Temperature: 19.8

Ambient Temperature: 20.0

Test Date: Dec. 10, 2014
Plot No.: 14

DUT: SM-E500H/DS; Type: Bar;

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2462 MHz; o = 1.9 mho/m; €, = 52; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(3.97, 3.97, 3.97); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

802.11b Body Rear Side 1Mbps 11ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.085 mW/g

802.11b Body Rear Side 1Mbps 11ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 3.21 V/m; Power Drift = 0.014 dB

Peak SAR (extrapolated) = 0.179 W/kg

SAR(1 g) = 0.079 mWI/g; SAR(10 g) = 0.041 mW/g

Maximum value of SAR (measured) = 0.084 mW(/g

dB
0.000

-4.68

-9.36

-14.0

-18.7

-23.4

0 dB = 0.084mW/g

Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 65 of 124
HCT-A-1412-F004 TEL: +82 31 645 6300  FAX: +82 31 645 6401




CT

HCT OO

FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.8

Ambient Temperature: 20.0

Test Date: Dec. 10, 2014

Plot No.: 15

DUT: SM-E500H/DS; Type: Bar;

Communication System: 2450MHz FCC; Frequency: 2462 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2462 MHz; o = 1.9 mho/m; €, = 52; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(3.97, 3.97, 3.97); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

802.11b Body Front Side 1Mbps 11ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.099 mW/g

802.11b Body Front Side 1Mbps 11ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 3.70 V/m; Power Drift = 0.037 dB

Peak SAR (extrapolated) = 0.208 W/kg

SAR(1 g) = 0.091 mWI/g; SAR(10 g) = 0.048 mW/g

Maximum value of SAR (measured) = 0.095 mW(/g

dB
0.000

-4.04

-8.08

-12.1

-16.2

-20.2

0 dB = 0.095mW/g
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FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.9

Ambient Temperature: 20.1

Test Date: Dec. 13, 2014

Plot No.: 16

DUT: SM-E500H/DS; Type: Bar;

Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.992 mho/m; €, = 54.4; p = 1000 kg/m®
Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.35, 6.35, 6.35); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

GSM850 Body Front 190ch/Area Scan (71x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.019 mW/g

GSM850 Body Front 190ch/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.45 V/m; Power Drift = 0.063 dB

Peak SAR (extrapolated) = 0.029 W/kg

SAR(1 g) =0.018 mWI/g; SAR(10 g) = 0.011 mWi/g

Maximum value of SAR (measured) = 0.019 mW(/g

dB
0.000

-3.00

-6.00

-9.00

-12.0

-15.0

0 dB = 0.019mW/g
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FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.2

Ambient Temperature: 20.4

Test Date: Dec. 13, 2014

Plot No.: 17

DUT: SM-E500H/DS; Type: bar;

Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.49 mho/m; €, = 52.4; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.72, 7.72, 7.72); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

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

GSM1900 Body Worn Front 661ch/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.530 mW/g

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

Reference Value = 4.44 V/m; Power Drift = 0.149 dB

Peak SAR (extrapolated) = 0.758 W/kg

SAR(1 g) = 0.449 mWI/g; SAR(10 g) = 0.244 mW/g

Maximum value of SAR (measured) = 0.600 mW/g

dB
0.000

-3.4¢

-b.64

-10.3

-13.7

-17.1

0 dB = 0.600mW/g
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FCC ID: A3LSMES00H Issue Date: Dec. 16, 2014
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 19.8

Ambient Temperature: 20.0

Test Date: Dec. 10, 2014

Plot No.: 18

DUT: SM-E500H/DS; Type: Bar type;

Communication System: Bluetooth; Frequency: 2441 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 2441 MHz; o = 1.9 mho/m; €, = 51.1; p = 1000 kg/m®

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(3.97, 3.97, 3.97); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: Triple Flat Phantom 5.1C_20120905; Type: QD 000 P51 CA

Bluetooth Body Front 39ch/Area Scan (81x131x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 0.008 mW/g

Bluetooth Body Front 39ch/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.64 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 0.012 W/kg

SAR(1 g) = 0.00012 mW/g; SAR(10 g) = 2.49e-005 mW/g

Maximum value of SAR (measured) = 0.012 mW(/g

dB
0.000

-10.0

-20.0

-30.0

-40.0

-h0.0

0 dB = 0.012mW/g
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

Attachment 2. — Dipole Verification Plots
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

B Verification Data (835 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.0
Test Date: Dec. 11, 2014

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

Communication System: CW,; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; o = 0.862 mho/m; ¢, = 41.9; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(10.03, 10.03, 10.03); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

- Phantom: 1800/1900; Type: SAM

835MHz Head SAR Verification/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.05 mW/g

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

Reference Value = 34.6 V/m; Power Drift = 0.002 dB

Peak SAR (extrapolated) = 1.30 W/kg

SAR(1 g) = 0.878 mWI/g; SAR(10 g) = 0.574 mW/g

Maximum value of SAR (measured) = 1.11 mW/g

dB
0.000

-2.16

-4.32

-b.48

-8.64

-10.8
0dB =1.11mW/g
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

Il Verification Data (835 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 19.9
Test Date: Dec.13,2014

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d165

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; g = 0.991 mho/m; €, = 54.4; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(6.35, 6.35, 6.35); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

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

835MHz Body SAR Verification /Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.03 mW/g

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

Reference Value = 33.8 V/m; Power Drift = -0.023 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.944 mWI/g; SAR(10 g) = 0.616 mW/g

Maximum value of SAR (measured) = 1.02 mW/g

dB
0.000

-2.14

-4.28

-6.42

-8.56

-10.7
0 dB = 1.02mW/g
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

Il Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 19.8
Test Date: Dec.12,2014

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.37 mho/m; €, = 40.8; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(8.11, 8.11, 8.11); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

- Phantom: 1800/1900 Phantom; Type: SAM

1900MHz Head SAR Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.50 mW/g

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

Reference Value = 56.2 V/m; Power Drift = 0.051 dB

Peak SAR (extrapolated) = 7.30 W/kg

SAR(1 g) = 3.92 mW/g; SAR(10 g) = 2.05 mWI/g

Maximum value of SAR (measured) = 4.36 mW/g

dB
0.000

-3.82

-7.64

-11.5

-15.3

-19.1

0 dB = 4.36mW/g
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

Il Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.2
Test Date: Dec. 13, 2014

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d061

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.51 mho/m; ¢, = 52.3; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: EX3DV4 - SN3903; ConvF(7.72, 7.72, 7.72); Calibrated: 2014-08-28
- Sensor-Surface: 2mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn652; Calibrated: 2014-03-26

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

1900MHz Body SAR Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.93 mW/g

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

Reference Value = 54.4 VV/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 7.38 W/kg

SAR(1 g) = 4.09 mW/g; SAR(10 g) = 2.16 mW/g

Maximum value of SAR (measured) = 4.47 mW/g

dB
0.000

-3.60

-f.20

-10.8

-14.4

-18.0
0 dB = 4.47mW/g
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

Il Verification Data (2 450 MHz Head)

Test Laboratory: HCT CO., LTD
Input Power 100 mW (20 dBm)
Liquid Temp: 20.2

Test Date: Dec. 11, 2014

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.83 mho/m; €, = 37.7; p = 1000 kg/m3

Phantom section: Flat Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(4.55, 4.55, 4.55); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

- Phantom: 800/900 Phantom; Type: SAM

2450MHz Head SAR Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 6.14 mW/g

2450MHz Head SAR Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 57.6 V/m; Power Drift = 0.060 dB

Peak SAR (extrapolated) = 11.3 W/kg

SAR(1 g) = 5.33 mWI/g; SAR(10 g) = 2.5 mW/g

Maximum value of SAR (measured) = 6.00 mW/g

dB
0.000

-4.44

-6.88

-13.3

-17.8

-22.2

0 dB = 6.00mW/g
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

Il Verification Data (2 450 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 19.8
Test Date: Dec. 10, 2014

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:743

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1

Medium parameters used: f = 2450 MHz; ¢ = 1.91 mho/m; €, = 51; p = 1000 kg/m3

Phantom section: Center Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD,
V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1605; ConvF(3.97, 3.97, 3.97); Calibrated: 2014-01-31
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn446; Calibrated: 2014-01-22

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

2450MHz Body SAR Verification/Area Scan (81x81x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (interpolated) = 5.59 mW/g

2450MHz Body SAR Verification/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 50.6 V/m; Power Drift = 0.068 dB

Peak SAR (extrapolated) = 12.9 W/kg

SAR(1 g) = 5 mWI/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 5.39 mW/g

dB
0.000

-4.36

-8.72

-13.1

-17.4

-21.8
0 dB = 5.39mW/g
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014

Attachment 3. — Probe Calibration Data
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014
Calibration Laboratory of N Schwairarischor Kallbrk
Schmid & Partner =" ¢ Service suisse détalonnage
Engineering AG T = g Servizio svizzoro di taratura
Zsughausstrasso £1, 8004 Zurich, Switterland ;E}N\f Swiss Callbration Service
Accredited by the Swiss Accroditalion Serace (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service |s cne of the signatories 1o the EA
Mubtilateral Agreoment for the recognition of calibration certificates

Ehe Cartificats No: EX3-3803_Aug14
CALIBRATION CERTIFICATE _ =
Otject EX3DV4 - SN:3903

Caiibyration procedure]s) g; m :;::E;m Gaf:.lmn G;Lﬁ ;5, utg.: CAL-25.v6

Calibration date ‘August 28, 2014

Thes calibration certificite docunsnts 1he racoatilsy 1o national standards, which reailos the physical units of measurernents (51)
Thi mansisrements and the uncertalnbies with confidence probabslity & hen on 1he following pages and ane part of the carificate

All calibrafions have been conducted in the closed laboratory faciily. emeronment tempensthue (22 2 3)°C and humidity < T0%.

Calwation Equipment used (METE crifical for calbeaton)

Primary Slandard o | Cal Date (Certificate No.) Schesduled Caltiration

Power malesr E44158 GEL129ATS 3-Ape-14 (Mo, 217-01811) Aqr-15

Pt sensor E44 124 N 1498087 [ 14 (Mo 17-04811) #pr-15

_ Raforoncs 3 dB8 Afimmsalod SM: 550T4 {3c) 03-Apr-14 [No. 217-01915) Apr-15

Refsrence 20 dB Alteruator SM: SE2TT (i) 03-Api-14 (No. 217-01918) Apr-15
Rinterence J0 0B Alerustor | 5i: 55128 (306 03-Apr-14 (No. 217-01820) Apr-15

Raderance Proba E5300V2 BN 3013 30-Dec-13 (Mo E5-3-3013J‘.:‘_9_c13-:| Dec-14

DAEL B 5N. 560 13-Dec-13 (Mo, DAE4-860 Dectd) | Doc-14 .
Secondary Standonds 0 Chack Dabo (in house) Schedulsd Check
| RF ganeralor He 88450 LUS3642U01700 4-Auig-59 (In housa check Api-13) i hose check. Agt-18
| Matwork Analyzer HP BTS3E LIS AGOBAS 18-0ct-01 {in house check Del-13) In house check: Od-14 |

Hame
Ol b IR

mmnm /)m @hﬂ&t?‘
Appraved ty: Katla Fokavic  Technical Manager ‘ﬁﬁ@)

Essued: August 78, 2014

Thés calibration carificabe shall not be reproduced excopt in hull without written apgroval of the laborabory
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

Calibration Laboratory of A, §  Schwaizerischar Kallbrierdienst

Schmid & Pariner Py © Service suisse d'étalonnage
Engineering AG 2 B Servizio svizzato di taratura

Zeughausstrasse 43, B004 Zurich, Switzerand ’Lﬁ? S Swiss Calibration Service

Accrediled by Ihe Swiss Accrecitabion Service (SAS) Agcroditation No.: SCS 108

The Swiss Accreditation Servics ks one of the signatories to the EA

Multilateral Agreament for the recognition of calibration conificates

Glossary:

TSL tissue simulating licubd

NORMxy.z sensitivity in free space

ConvF sansitivity in TSL { NORM=,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 & 4 rotation around an axis thal i in the plane normal to probe axis (at measurement center),

i, & =0 normal to probe axis
Connoctor Angle information used in DASY system to afign probe sensor X to the robel coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE 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 62209-1, “Procedure lo moasure the Specific Absorption Rate (SAR) for hand-held devices used in close
praximity 1o the ear (frequency range of 300 MHz 1o 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
*  NORM:y,z Assessed for E-fisld polarization & = 0 (f < 300 MHz in TEM-call; £ > 1800 MHz: RZ2 waveguide).
NORMyy.z are only intermediate values, i 8, the uncertainties of NORMx.y.z does not affect the E°-field
uncertainty insida TSL (see below ConvF).

»  NORM{x.y.z = NORMy.2 * freguency_response (see Frequency Response Chart). This ineanzaton is
implamented in DASY4 software versions laler than 4.2, The uncertainty of the Irequency response is included
in the stated uncertainty of ConvF.

+ DCPxy.z: DCP ara numerical linearization parameters assessed based on the data of power sweap with CW
signal (no uncertainty required). DCP does not depaend on frequency nor media.

«  PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axy.z Bryz Cxyz Oxyz VRxy.z A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on Irequancy nog
media. VR Is the maximum calibration range expressed in RMS voltage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fial phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessmant of the parameters applied for
boundary compensaltion (alpha, depth) of which typical uncentainty values are given. These parameiers are
used In DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL COMBsponds
to NORMyx,y,z * ConvF whareby the uncertainty corresponds to that given for ConvF. A frequency dependant
ConvF s used in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz to + 100
MHz.

»  Sphedical isotropy (30 deviation from isofrapy): in a feld of low gradients realized using a flat phantom
exposed by a patch antenna.

»  Sensor Ofsat The sensor offset corresponds to the offsel of virual measurement center from the probe tip
{on probe axis). No lolerance required.

» Connector Angle: The angle s assessed using the information gained by determining the NORMx (no

unceriainly required),
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014
EXA0V4- SN:3903 August 28, 2014
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903
Basic Calibration Parameters

Sansor X Sensor ¥ Sansor Z | Une (k=2)
Norm {pViVimy ) 0.41 0,36 0.56 | +10.1% |
DCP [mv)" | 101.7 103.2 94.1 | |
Modulation Calibration Parameters
UID Communication System Name A B | C D YR Une"
dB dBvVuV dB mv (=2}
o W X | 00 0.0 10 000 | 1252 | =7 %
| v 0.0 0.0 1.0 134.1
| 2 0.0 0.0 1.0 1287
The reporied uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds lo a coverage
probability of approximately 95%.
* Tha unceriinties of HormX,Y,Z do not affect the E°-feld uncanairgy inaide TSL [vee Pages 5 and &)
¥ Mymorical linearizabon parsmeten uncenainty nol required
£ {Ancastainty is delesmined using the mie. deviation from Enest response applying reclangular distribution and is expressed for the square of tha
kel wahie.
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

EX30V4- SN-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 | 10.03 1003 | 051 079 | +120%
800 41.5 0.97 9.87 987 9.87 050 | 072 | £120%
1450 40.5 1.20 B.60 B.69 B.68 0.27 105 | £12.0%
1750 40.1 1.37 B.33 8.33 B.33 055 | 065 | +120%
1900 40.0 1.40 .11 8.1 8.1 076 | 086 | +120%
1950 00 | 140 7.83 783 7.83 080 | 055 | +120%
2300 305 | 1 7.70 7.70 1.70 053 | 068 | +12.0% |
2450 39.2 180 | 739 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 5.55 030 | 180 | s131%
5300 359 4.78 532 5.32 5.32 0.30 180 | £131%
5500 358 4.96 505 5.05 5.05 035 | 180 | £131%
5600 35.5 5.07 4.85 4.85 4.85 0.35 180 | £13.1%
5800 35.3 5.27 474 474 4.74 0.40 180 | £13.1%

© Praguency validity above 300 MHz of £ 100 MHz only applies for DASY w4 4 ard highar (see Page 2), sise I & resincied 1o 50 MHz. Tha
iuncennindy is the RSE of the Com uncansénty al calbration frequency mnd he uncerainty for the indicated frequancy band. Frequency validity
Below 300 MHZ i & 10, 25, 40, 50 and 70 MHz for Convé® assessmants at 30, B4, 128, 150 and 220 MHz respactively. Abeve 5 GHz frequency
waldity can b axtended to £ 110 MHz

* Al froquencies below 3 GHz, the validity af Sssue pammatons (¢ and o) can be relized 1o 2 10% If figuid compensation formula i appied to
maasured SAR valses, A frequencess above 3 GHZ, the validity of Bassue parsmeless (e and a is resiricted 1o £ 5% Tha uncartanty s the RSS of
e CoavF uncestainty for indicated 1angel lssuee pammiabers

& ajpha/Depth are detarmined during calibrabon. SPEAG wamants that the remaining deviation dus |0 the boundary sffect afer compansaticn is
always boss than = 1% fof reguencins below 3 GHz and below = 7% for iequoncies betwesn 3-8 GHz 8t any datancs lrger than half the probe i
dimaier from the boundary,
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

EX30V4- 5M:3903 August 28, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Calibration Parameter Determined in Body Tissue Simulating Media

Ralative Conductivity Deptn UneL

f{MHz)® | Permittivity" (8im)" ComvFX | ConvFY | ConvEZ | Alpha® | (mm) [k=2)
B35 55.2 0.97 9.78 B.78 9.78 020 | 147 | $120%
1750 53.4 1.49 B.02 B.02 8.02 042 | 086 | £120%
1900 53.3 1.52 7.72 T.72 7.02 041 0.82 +120%
2300 52.9 1.81 7.59 7.59 759 | oBo | 060 | $120%
2450 527 1.95 7.29 7.28 129 080 | 057 | £120%
2600 525 2.16 7.21 7.21 .21 D80 | 050 | £120%
5200 49.0 530 475 | 478 4.75 045 | 190 | £131%
5300 488 542 4.53 453 4.53 045 | 190 | £131%
5500 48.6 5.65 415 4,15 4.15 0.50 1.80 +13.1%
5600 48.5 577 4.01 4.01 | 4.01 0.50 1.90 131 %
| 5800 482 6.00 a20 | 420 | aze | oso | 100 | s131%

© Erpguency validity above 300 MHz of £ 100 Mz anly apglies kor DASY i 4 and hagher {see Page 2\, el i ia resirictod 1o 2 50 MHz. The
uncaetainty is the RASS of ihe ConvF uncanainty of calibration frequency Bnd The uncertainty for the indicated requancy band. Froquancy validity
blovw 300 MHz is = 10, 25, 40, 50 and 70 MHz for ConsF assesaments &t 30, 64, 128, 150 and 220 Mz respeciively. Above 5 GHz frequency
vaiiclty can b axtendod 1o £ 110 MHz

" Af froguencies below 3 GHz, ihe valkdity of tesos parametens (o and o) can be rekaend 1o = 10% i liguid compensation lormula & applied 1o
measuned SAR values. AL requancies pbove 3 GHz, the validity of tssue parsmetors (o and o) is restricied 1o £ 5%. The unconainty is the RSS of
tha CorF unceranty for indicatsd wnur LE STl

% Alpha'Depsh ane voed during calibration. SPEAG warants that the remaning dewviaticn due 1o the boundary effect afier compansation m
always kess than £ 1% for frequancies below 3 GHz and below 2 2% for frequencies Babwesn 3-6 GHz at ary dstance larger (han hall the probe tip
diamator from ihe boundary.
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EX3DV4- SN:3903 August 28, 2014
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R2Z)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014
EX30V4- SH:-3503 August 28, 2014
Receiving Pattern (¢), 8 = 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(SAReaq)
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Uncertainty of Linearity Assessment: + 0,6% (k=2)
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014
EXI0DNV4- EMN:3903 August 28, 2014
Conversion Factor Assessment
f = 835 MHz, WGLS RS (H_com#F) = 1800 MHz WGLS R22 (H_com)
1. Iﬁ'\ = i ¥
WF N '
3 ™
£ 50 £ |
i i
Hl‘: = o &l - L n;-j & L] Jfl—q = mu 12. S
TR 15 e =
Deviation from Isotropy in Liquid
Error (&, 8), f =900 MHz
-0 -08 08 04 02 00 02 04 08 DB 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3903

Other Probe Parameters

Sensor Arrangement Trigngular
Conneclor Angle () 352_
[ Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Proba Overall Langth 337 mm
Probe Body Diamater 10 mm
Tip Length amm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm .
"Probe Tip lo Sensor Y Calibration Point Tmm |
Probe Tip to Sensor Z Calibration Point 1mm |
Recommended Measurement Distanca from Surface 1.4 mm
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

Calibration Laboratory of

A § Schwaiterischer Halibrierdienst

Schmid & Partner ¢ Service sulsse d'étalonnage
Engineering AG g Servisio svizeno di taraturs

Zeughausstrasse 43, 8004 Turich, Switzeriand Swiss Calibration Service

Acefmdited by ihe Swees Accroditasion Service |SAS) Acereditation No.: SCS 108

The Swisa Accroditation Service ks one of the signatories to the EA

Multilateral Ags t far the recognition of calibration cortificates

Glossary:

T5L tissue simulating liquid

NORMx.y.z sansitivity in fres space

ConvF sansitivity In TSL / NORMx.y.z

DCcP dinde compression paint

CF crast factor (1/duty_cycle) of the RF signal

ABCD modulation depandent linearization paramsters

Potarization ¢ p redation around probe axis

Polarization % 4 rotation around an axis that is in the plane normal o probe axis (at measurement canter),

Le, & =0 i noemal o proba axis
Connector Angle information used in DASY system to align probe sensor X to the robot coondinate system

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Praclice for Defermining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

bY IEC 62200-1, “Procedure fo 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|", Febwuary 2005

Methods Applied and Interpretation of Parameters:

o NORMy.z Assessed for E-field polarzation 5= 0 (f < 200 MHz in TEM-cell; { = 1800 MHz: R22 waveguide).
MORMxy.z are only inlermediate values, Le., the uncertainties of NORMox.y 2 does not affect the E*-fiald
uncertainty inside TSL (see below ConvF).

«  NORM(Txy.z = NORMzx y.2z * frequency_response (see Frequency Response Char). This limearization is
implemented in DASY4 software versions laler than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ComvF,

s DCPxyz DCP are numercal linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nat depend on frequency nor media.

«  PAR: PAR is the Peak to Average Ratio that is not calibrated but delermined based on the signal
characteristics

e Axyr Bayr Ceyr Dz VRxy.z A B, G, Dare numerical inearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media, Vi is the maximum calibration range sxpressed in RMS voltage across the diode.

«  ConvF and Boundary Effect Paramelers: Assessed in flatl phantom using E-field (or Temperature Transfer
Standard for | < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied far
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASYS software fo improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
o NORMx, ).z * ComvF whereby Lhe uncertainty corresponds 1o that given for ConvF. A frequency dependent
ComnvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

«  Sphencal isotropy (20 deviation from isotropy): in @ field of low gradients realized using a flal phantom
exposed by a patch antenna

s Sensor Offset: The sensor offsel comesponds 1o the offset of virual measurement canter from the probe tip
{on probe axis). No tolerance required.

»  Connecior Angle: The angle is assessed using the information gained by determining the NORM:x (no

uncertainty required),
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

ETIDWVE= SH:16056 January 31, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Basic Calibration Parameters

| Sansor X Sensar ¥ Sansor Z Une (k=2)
Maorm (pVivimy ) 1.48 1.76 1.49 +10.1 %
_DCF (mv)” a7.1 7.1 98,1

Modulation Calibration Parameters

uio Communication System Name | A B | C o VR et
| dB dBvpV dB my :u-m:___
L oW x| oo | oo 10 | 000 | 1761 | #35%
I ¥ | oo 0.0 1 186.6
z| oo 0.0 | 1834

The reported uncertainty 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%.

* The uncetaintes ol NormX, ¥, 2 do nol afiect the E”-fiski uncertainty inside TSL {see Pages 5 and 6)
¥ Mumarical knearaticn parmmeber; uncertainty nol redquibed
E Uncartainty is determingd waing the max, deviation from linear resporse apphing recianguéar istribution and B expressid for (he squane of the

figid value
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

ET3DVE- SH:1605 January 31, 2014

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Head Tissue Simulating Media

= Relative Conductivity | : Dopth ™ Unet.

1 (MHz) Parmittivity (Sim) ConwFX | ConvFY | ConvFZ | Alpha {mm] (k=2)
150 52.3 0.76 B.22 B.22 B.22 0.10 1.35 +13.3 %
300 453 0.87 8.08 B.06 8.06 0.23 2.40 +133%
450 435 0.87 7.34 7.34 T34 0.26 202 | +133%
750 41.9 0.89 6.88 B.88 5.88 0.81 300 | £120% |
835 415 0.90 B.57 B.57 B.57 0.33 3.00 £120%

| 900 415 087 6.37 6.37 6.37 0.31 3.00 | +120%
1450 40.5 1.20 5.69 5.69 5.69 0.44 260 | +120%
1750 40.1 1.37 543 543 543 0.78 213 | £120% |
1800 40.0 1.40 _ 520 520 5.20 0.80 205 +12.0% |
1850 40.0 1.40 5.05 505 5.05 0.80 238 | £120%
2300 395 1.67 4.83 4.83 4.83 0.80 182 | +120%

2450 39.2 1.80 4.55 4.55 4.55 0.80 172 | +120%

* Frequancy validity of & 100 Maiz only apgbes for DASY vl 4 and higher (see Fage 7)., else il is restcied to 2 50 Mz Thi uncanainty is the ASS
of the CorE uncertainty at calibralion frequency and the uncertainly for 1he indicated fnoquoncy band

¥ Al froquencies bekow 3 GHz, the validity of Bssue pamenatess (e pnd o} can be relazod 1o = 10% if iguid compansation formula = apphed 1o
mamsured SAR valsrs, A frsqusncies above 3 GHz, the validity of tssus parameters (e and o} s restricted to + 5%. The uncerisnty is the RSS of
thee ComeF uncestainty for indicatod largot lissue parmmsohen

S Alpha/Dopth ane determined during calibrasan. SPEAG waranis thal the ramainirg deviason due bo the boundiry affect after com ]
nlwarys bess than & 1% for inequancies below 3 GHz and below £ 2% for frequoncies betwean 3-6 GHz al any dstance langer than half the probe 1
hamsies fnom the boundary.
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FCC ID: A3LSMES500H

Issue Date:

Dec. 16, 2014

ETIDVE- SN 1605

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605

Calibration Parameter Determined in Body Tissue Simulating Media

January 31, 2014

. Relative | Conductivity [ Depth ® Unct. |
f (MHz) Permittivity (5m)" | ConvFX | ComvFY | ConvFZ | Alpha® | (mm) h=2)
150 61.9 0,80 7.44 744 744 0.15 1.35 +13.3%
300 58.2 092 T.57 757 T.57 018 2.03 +133%
450 56.7 0.84 7.34 7.34 . 7.34 0.18 219 | £133%
750 55.5 0.96 6.45 B.A5 6.45 0.27 296 | x120% |

B35 55.2 0.a7 6.35 B.35 6.35 0.33 3.00 £12.0%
1750 53.4 1.49 4.81 4.81 4.81 0.80 2.58 +12.0 %
1900 533 1.52 4.57 4.57 4.57 0.80 230 | £120%
2450 52.7 1.95 387 3.97 307 0.57 104 | +120%

© Emquesncy valsifty of = 100 MHz only apples for DASY v4.4 and higher (see Page 2], also it 5 restricted 1o £ 50 MHz. The urceraingy is the RSS

ol this Convd uncoriainty ot catibralion frequency and the unceripinty for the inchicaled frequancy band

" At fmquencins bekow 3 GHz, the valdity of Bssie parsmetsrs (x and a) can be retaed 1o £ 10% i ligud compensation formula & anphed 1o
measured SAR valups. Al frequancies above 3 GHz, the validity of tssue parameters (¢ and =) is restricied 10 + 5% The uncersirty s the RSS of
the ComvF uncestainty for indicaled laegol lsue paramolsn

“ Alpha/Depth are determined during cali
always lnss than = 1% jor froguencies bal

thireptas from ihe bBoundary,

beation SPEAG waranis that the remaining deviabion dus o the boundary effect aflse compensation
low 3 GHZ and below & 2% for frequancees betwoen 3-6 GHe at ary dstance larger than hall tha probe tip
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ETIDWE- SN:1605 January 31, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
Cerificals No: ETI-1605_Jan 1472 Page T of 11
Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 95 of 124

HCT-A-1412-F004 TEL: +82 31 6456300  FAX: +82 31 645 6401



MCT OO

FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

ETIDVE- SN:1605 January 31, 2014

Receiving Pattern (¢), 3 = 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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Issue Date:

Dec. 16, 2014

ETIDVE- SN:1605

January 31 2014

Dynamic Range f(SARpead)
(TEM cell , f = 900 MHz)
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Uncartainty of Linearity Assessmaent: £ 0.6% (k=2)
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014
ET3DVE= SN:1605 January 31, 2014
Conversion Factor Assessment
f= 835 MHz WGLS RS (H_comF) = 1800 MHz WGLS R22 (H_comfF)
Tt | 0 é
z": Eﬂ; \
5. il
b w = = s w ™ 1 = W = A = o0m =
] : djee "t
3 = e il
s ]
Deviation from Isotropy in Liquid
Error (&, 8), f = 900 MHz
40 -08 06 04 -02 00 O02 04 08 OB 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ETADOVE- SMN:1605 January 31, 2014
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1605
Other Probe Parameters .
| Sensor Amrangemeant Triangular
[ Connector Angle 7] B -125
Mechanical Surlace Detection Mode enabled
COptical Suriace Detection Mode disabled |
Prabe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Ll!ng?l 10 mm
Tip Diameter &8 mm |
Probe Tip to Sensor X Calibration Point 2.7 mm
Prabe Tip to Sansor Y Cahbration Point 2.7 mm
Probe Tip to Sensor Z Calibration Point | 2.7 mm

[ Recommended Measurement Distance from Surface 4 mm

Cerificata No: ET3-1605_Jan14/2 Page 11 af 11
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014
Calibration Laboratory of N Sehwaizerk
Schmid & Partner = Sarvios n..:.h::;u;ﬂ:;-w
Engineering AG e Servizho svizzera di laratura
Zeughausstrasse 43, 8004 Zurich, Switserland B ﬁﬂw‘* Swiss Collbration Service
Accradiled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is ane of the signatories to the EA
Multitateral Agreement for the recogniticn of calibration certificates
ciem  HCT (Dymstec) Centificate No: DB35V2-4d165_Jan14
|GALIBFIA11 ON CERTIFICATE
r———T re——= — —
Oiifect D835V2 - SN: 4d165
Callbraticn procedures) QA CAL-05.v9 _ _ _
Calibration procedure for dipole validation kits above 700 MHz
Calibwation data; January 07, 2014

This calibeation carificate docurments (he traceability (o national standards, which realize the physical units of measurements (S1)
Tha mbasuremionts and the uncerainties with confidence probability nre given on ihe following pages and e pan of the cenificals,

All calibrations have been conduciod In the closed labormiony facility: ervironment tempenniee (22 = 3)°C and humidily « 70%.

Calibration Equipmant used (M&TE critical for calibeation)
Primary Standards DA Cal Date (Cortficate No.) Schadulad Calibeation
Poreer mster EPN-4424 GHIT4R0T4 09-0c1-13 (Mo, 21 7-0182T) Det-14
Perwar sensor HP 84814 USIT2027TES 09-0ct-13 (Mo, 21 T-0nE27) Dict-14
Perwsr ssnaos HP B4ATA MY41002317 08-0c1-13 (Mo, 21701 B28) Det-14
Reterence 20 8 Alenuaior SN: 5058 (20K) O-Apr-13 (Mo, 21 T-001T3E) Apr-14
Typa-N mismatch combination SN 504737 06327 Od-Apr-13 (Mo, 217-01739) Apr-14
Raference Probe ES30V3 SN 3205 A-Doc-13 (No, ES3-3205_Dec1d) Doc-14
DAE4 SN; 601 25-Apr-13 (Mo. DAE4-801_Apr13) Apr-14
Sacondary Smandards I} & Chack Date (in housa) Schaduled Chaecl(
AF generator RAS SMT-06 100005 04-Aug-09 (in house check Ocl-13) In housa check: Oct-16
Reatwark Analyzer HF BTS3E USITI05E5 4008 18-0c1-01 {in housa chock Cict-13) In house check: Oct-14
Nama Funciion Signabure
Caliteatod by Joton Kastrati . kabormbory Technician
Appronved by: HKafjm Pokewvic Technical Manngar
[snisac January 9, 2074
Thin caftwalion canilicaie shall not be mproduced excepat in ull withoul wiilten approval of Bhe laboraiary,
Cenificate No: DE3ISV2-4d165_Jan14 Page 10l 8
Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 101 of 124

HCT-A-1412-F004

TEL: +82 31 645 6300

FAX: +82 31 645 6401



MCT OO

FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014
Calibration Laboratory of &, Schweizerischer Kallbrierdienst
Schmid & Partner : \‘Hj’i g Service suisse d'étalonnage
Engineering AG e Servizlo svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzeriand % ﬂm}? S  Swiss Callbration Servico
Accradited by he Swiss Accreditation Service [SAS) Accreditation No: SCS 108

The Swiss Accreditation Service is one of the signalories to the EA
Mulfilateral Agreament for the recognition of calibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurament Technigues”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absarption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB BE5664, “SAR Measurement Requirements for 100 MHz to 6 GHzZ"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+ Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

=  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certificate No: DBISYV2-4d165_Jan14 Page 2 of B
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

Measurement Conditions

DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V5287
Extrapolation Advanced Extrapolation
Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency B35 MHz =1 MHz
Head TSL parameters
The following parameters and calculations were apphed,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 2207°C 415 0,90 mha/m
Measured Head TSL parameters (22.0 £ 0.2) *C 40,7 £ 6 % 0.91 mho/m =8 %
Head TSL temperature change during test =0.5C [ -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input powar 2.34 Wikg
SAR for nominal Head TSL parametars normalized o 1W 9,24 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Head TSL condition
SAR measured 250 mW input power 1.52 Wikg
5AR for nominal Head TSL parameters normalized to 1W 5.02 Wikg = 16,5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 552 0,97 mha/m
Measured Body TSL parameters (22.0+£02)"C 568+68% 1.01 mho/m = 6 %
Body TSL temperature change during test <05"C — R
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SAR measured 250 mW input powar 2.46 Wikg
SAR for nominal Body TSL parameters normalized to 1W 0.58 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” {10 g) of Body TSL condition
SAR measured 250 mW input poweer 1.60 Wikg
SAR for nominal Body TSL paramaters nommafized ta 1W 6.26 Wikg = 16.5 % (k=2)
Cortificate No: DB3ASV2-4d185_Jan14 Page 3ol B
Report No HCT CO., LTD.
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 5060-38/0
Aatum Loss - 28.4 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4720 -57 |02
Aeturn Loss -23.7dB

General Antenna Parameters and Design

| Electrical Delay (one direction) ] 1.440 ns

Adter long term use with 100W radiated powar, only a slight warming of the dipole naar the feedpaint can be measured.

The dipale is made of standard semirgid coaxial cabla. The center conductor of the feading line is directly connected 1o the
sacond arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipole arms in order to Improve matching when loaded according to the position as explained in the
"Measuremant Conditions” paragraph, The SAR data are not alffected by this change. The overall dipole length is still
according to the Standard,

Mo excessive forca must be applied to the dipole arms, becausa they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manulactured on December 28, 2012
Canificate No: DE35V2-4d165 _Jan14 Page 4 ol 8
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DASYS Validation Report for Head TSL

Dane: 07.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Scrinl: DE35V2 - SN: 4d165

Communication System: UID 0 - CW; Frequency: 835 MHz

Medium parameters used: [= 835 MHz: o =091 S/m; & =40.7; p= 1000 ]-;.gfn:|1
Phantom section: Flat Section

Measurement Standard: DASY S (IEEESIEC/ANST C63.19-2007)

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(6.22, 6.22, 6.22); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601: Calibrated: 25.04.2013
+  Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001

« DASYS252BT7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Yalue = 60.874 Vim: Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.54 Wikg

SARI(1 g) = 2.34 Wikg; SAR(10 g) = 1.52 Wikg

Maximum value of SAR (measured) = 2.73 Wikg

an
8
108
500
.08
1208
1680
0dB =273 Wikg =436 dBW/kg
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Impedance Measurement Plot for Head TSL

7 Jan 2044 13109138
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DASYS5 Validation Report for Body TSL

Dane: 07.01.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35Y2: Serial: DE3SY2 - SN: 4d 165

Communication System: UID 0 - CW;, Frequency: 835 MHz

Medium parameters used: = 835 MHz; o = 1.013 S/m; & = 56.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANST C63.19-2007)

DASYS2 Configuration:
+ Probe: ES3DV3 - SN3205; ConvF{6.09, 6.09, 6.09); Calibrated: 30.12.2013;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 25.04.2013
«  Phantom: Flut Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

« DASYS2528.7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.874 Vim; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 3.66 Wikg

SARI(T g) = 2.46 W/kg: SAR(10 g) = 1.6 Wikg

Maximum value of SAR (measured) = 2.86 Wik

108
500
100
12,00
15,00
0 dB = 2.86 Wikg =4.56 dBW/kg
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Impedance Measurement Plot for Body TSL

7 Jan 2014 11riSral
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014
Calibration Laboratory of Betwatcorischor Kalibriordienst
Schmid & Partner Sarvice suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zoughaussirasse 43, B004 Zurich, Switzerland Swiss Calibration Service
Accrodiled by the Swiss Accradilation Servce [BAS) Aceraditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates
Client HCT (Dymstec) Certificate No: D1900V2-5d061_Jul14

Object D1900V2 - SN: 5d0&1
Calibration procedurs(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz
Casivration date July 23, 2014
This calbraticn ceniflicate documanis the racaabiiity 1o nallonal slangands, which meafoo the physical units of masswemans (S1)
The maasurmmants and the uncerainties with confidence probability ane grven on the following pages and are par of the cenificate
Al calibsatons have been conducted In the closed imbormony facsty, anvirenmant temparature (22 = 3)°C and humidity < 70%
Calitraton Equipment used (MATE eritical for calioation)
Primary Standards | o ® Cal Duia (Cefilicabe Ne) Scheduled Calbralion |
Pow misler EPM-4474 | GEI74B07T04 09-Dct-13 (No, 217-1827) Oct-14
Power sansor HP BAE1A USAr2e27ea 08-0ct-13 (Mo, 217-01827) Oet-14
Power sansor HF BAE1A MY410821T 08-Dct-13 (No, 217-01828) Det-14
Raterance 20 G8 Atlemnuabor SN: 5058 (20k) OF-Apr-14 (No. 217-01518) Aprag
Type-M mismateh combination Sh: 50ET.2 F 0327 G3-Apr14 (No, 217-01821) Apr-15
Rafgrence Proba ES30VA SMN: 3208 A0-Dee-13 (Mo, ES3-3205_Dec1d) Dac-14
DAE® SM: 601 30-Apr14 (Mo, DAE4-B01_Aprid) Apr-15
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FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasss 43, B004 Zurich, Switzeriand

5 Schwelzerischer Kalibrierdiensi

c Sorvice sulsse d#alonnage
Sorvizio svizzero di taratura

S  swiss Colibration Service

Accredited by the Swess Accrediiation Senice [SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NOBM x,y,z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spalial-
Averaged Specific Absorption 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 proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s  Measurement Conditions: Further detalls are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated,

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAA measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds lo a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapalation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parametars 22.0"C 400 1.40 mho/m
Measured Head TSL parameters (220=202)°C JB5+8% 1.38 mho/m = 6 %
Head TSL temperature change during test <0.5C e e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condilion
SAR measured 250 mW input power 10.1 Wikg

SAR for nominal Head TSL paramaters

normalized 1o TW

40.6 Wikg £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAA measumad 250 mW inpul power 520 Wikg

SAR for nominal Head TSL parameters normalized o 1W 21.2 Wikg = 16.5 % (k=2)
Body TSL parameters

The following paramaters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Body TSL parameters 20°C 53.3 1.52 mho/m

Measured Body TSL parameters {22.020.2)°C 525+6% 1.51 mho/m =6 %

Body TSL temperature change during test <0.5°C et e
SAR result with Body TSL

SAR averaged over 1cm’ (1 g) of Body TSL Condition

SAR measured 250 mWW input power 10.2 Wikg

SAR for nominal Body TSL parameters normalized to 1W 40.8 Wikg = 17.0 % (k=2)

SAR averaged over 10 em® {10 g) of Body TSL condition

SAR measured 280 mW input power 5.30 Wikg

SAR for nominal Body TSL parametars

normalized o 1W

21.6 Wikg = 16,5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

Impedance, transformed to leed point 51.102+62j0
Return Loss -24.2dB

Antenna Parameters with Body TSL

Impadance, transformed o feed point 4720 +70)0
Return Loss -222 dB

General Antenna Parameters and Design

I Electrical Delay (one directian) | 1.183 ns

Alter lang term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard samirigid coaxial cable. The center conductor of the feeding line is directly connected to the
sacond arm of the dipole, The anlenna is therafore short-circuited lor DC-signals. On some of the dipoles, small and caps
are added to the dipole arms in order to imprave matching when loaded according to the position as explained in the
*Measuremant Canditions® paragraph, The SAR data are not alfected by this change. The overall dipole length is still
accerding o the Standard,

Mo excessive {oree must be applied 1o the dipole arms, because they might band or the soldered connections near the
feadpoint may be damaged

Additional EUT Data
Manufactured by SPEAG
Manufactured on December 10, 2004
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DASYS5 Validation Report for Head TSL

Date: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900Y2; Serial: D1900V2 - SN: 54061

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: F= 1900 MHz; o = 1.38 §/m; &= 39.5; p = 1000 kg m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEENEC/ANSI CH3.19-2011)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.06, 5.06, 5.06); Calibrated: 30.12.2013;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phamtom: Flat Phantom 5.0 (front); Type: QDOOIPS0AA; Serinl: 1001

« DASYS252.88(1222); SEMCAD X 14.6.10(7331)

Diipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 1):
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 9940 Vim: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 10.1 Wikg: SAR(1I0 g) = 5.29 Wikg

Maximum value of SAR (measured) = 12.9 Wik

-4,00
-8.00
-12.00

-16.00

-20.00

0dB=129W/kg=11.11 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 23.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d061

Communication System: UID 0 - CW; Frequency: 1900 MHz .
Medium parameters used: = 1900 MHz; o = 1.51 S/m; &= 52.5; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANSI Co3.19-2011)

DASY 52 Configuration:
« Probe: ES3DV3I - SN3205; ConvFi4.76, 4.76, 4.76); Calibrated: 30.12,2013;
»  Sensor-Surfpce: 3mm {Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube ():
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 96,22 ¥/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 17.8 Wikg

SAR(1 g)=10.2 Wikg; SAR(10 g) = 5.39 Wikg

Maximum value of SAR (measured) = 12.9 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB=129W/kg=11.11 dBW/kg
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Impedance Measurement Plot for Body TSL
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FCC ID: A3LSMES500H Issue Date: Dec. 16, 2014
Calibration Laboratory of Eohwalzachuiher Kallbriardianst
Schmid & Partner Service sulsse d'étalonnage

Engineering AG Servizio svizzero di taraturn
Zeughausstrasse 43, B004 Zurich, Switzerland Swiss Calibration Service
Acorodiied by the Swiss Accreddation Sarvice (SAS) Acereditation No: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muiltilaieral Agreomaent for the recognition of calibration certificates
cient  HCT (Dymstec) Certificate No: D2450V2-743_Juli14

Object D2450V2 - SN: 743
Caktrralion procedueis) QA CAL-05.v8
Calibration procedure for dipole valldation kits above 700 MHz
Calibration date; July 24, 2014
This calibration certflicate documents 1he traceability 1o national standards., which realize the physical units of measurements. (1)
Thie measuramonts and fhir uncenainties with confidence probalility ame ghen on the follewing pages and are part of tha cortficate.
All calibrations have been conducted in the closed laboratory facility: anvirenment lemparatuie (22 « 3)°C and humidity < T0%
Calibration Equipmant used (MATE critical lor calibeation)
Primary Slandards |io# Cal Date {Cartilicate Mo.) Scheduled Calbration
Pawor meter EPM-3424 GEIT4B0T4 08-0ct-13 (Mo, 217-01827) Oict-14
Power sansor HP 84814 US3T2a2783 08-0ct-13 (Mo 21 7-01827) Oct-14
Prowar sonsar HP B4E1A WYAT0a2I1 T 09-0ct-13 (Mo, 217-00E24) Oct-14
RAelarence 20 dB Attenuaior SM: 5058 (20k) 03-Apr-14 (Mo, 217-01818) Apr-15
Typa<N mismnich comiination BN 50472/ 06XET  D3-Apr-14 (Na. 217-01621) Apr-15
RAafarenca Probe ES30V3 SN: 3205 30-Doc-13 (Mo ES3-3205_Dec13)} Dsc-14
DAE4 SN 801 I0-Ape-14 (Mo, DAES4-ED_Apri4) Apr-15
Secondary Standards D Chiech Date (n house) Scheduled Chack
RF genarmtor A&S SMT-06 100005 Dd-Aug-BE (in house check Oot-13) i house chack: Oct-18
INetwork Analyzer HP B753E LFS3TI00585 54206 18-0ct-01 {in house chack Ot-13] In house cheack: Del-14
s Funchion
Calibrated ty: Clasicio Lsubiar Labarscrny Technician
Approved by: Halja Fakovie Tochrical Marager W
Isswad: July 25, 2014
This calibration cedtificate shall not be reproduced axcapl in full wilhout wiltten approval of e mbomtory,
Certificato Mo: D2450W2-743_Jul14 Page 1ol 8
Report No. HCT CO., LTD.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzorinnd

5 Schwelzerischer Kalibrierdienst

c Sorvice suisse d'étalonnage
Sarvizio svirzero di taratura

S swiss Calibration Service

Accredited by 1ha Swiss Accreditation Servica (SAS) Accreditation Mo,: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Muitilaternl Agresment for the recognitbon of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Point Impedance and Returm Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connectar to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Flectrical Delay: One-way delay between the SMA connector and the antenna feed point.
MNo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SARA normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
prabability of approximately 95%.
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5 mm
Frequency 2450 MHz =1 MHz
Head TSL parameters
The following parameters and calculations werne applied.
Temparature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mhodm
Measured Head TSL parameters (22.0 = 0.2)"C ATB268% 1.85 mho'm £ 6 %
Head TSL temperature change during test =05 ——— [
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR moasured 250 mW input power 13.6 Wikg
SAR for nominal Head TSL parameters normalized to 1W 53.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g} of Head TSL condition
SAR measured 250 mW input power B.28 Wikg
SAR lor nominal Head TSL paramelers normalized o 1W 24,8 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations ware applied
Temperature Permittivity Conductivity
Nominal Body TSL parameters 20°°C 527 1.85 mha/m
Measured Body TSL parameters {22.0+0.2)"C 506+6% 2.03 mho/m £ 6 %
Body TSL temperature change during test <0.5"°C e s
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 13.2 Wikg
SAR for nominal Body TSL paramaters nosmalized to 1W 51.3 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW Input power 6.07 Wikg
SAR for nominal Body TSL paramaters nomalized 1o 1W 23.9 Wikg = 16.5 % (k=2)
Cenificale Mo: D2450W2-743_Jultd Page 3of B
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Appendix (Additional assessments outside the scope of SC5108)
Antenna Parameters with Head TSL

Impedance, transformed fo leed paint 5320 +45i0

Return Loss -25.5dB

Antenna Parameters with Body TSL

Impedance, transtormed to feed polnt 5080 +632
Return Loss -24.1 dB

General Antenna Parameters and Design

I Electrical Dalay (one direction) 1.160 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpaint can be measured.

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line is directly cornected to the
second arm of the dipole. The antenna is therefare shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order o improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according 1o the Standard

No excessive force must be applied (o the dipole arms, because they might bend or the soldered connections near the
feadpoint may ba damaged.

Additional EUT Data
Manufactured by SPEAG
Manufactured on Decembear 01, 2003
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DASYS Validation Report for Head TSL

Dute: 24.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: ULD 0 - CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz: o = 1.85 5/m; g, = 37.8; p= 1000 kp/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANS] C63.19-2011)

DASY 52 Configuration:
« Probe: ES3IDV3 - SN3205; ConvFi4.53, 4.53, 4.53); Calibrated: 30,12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4S Sn601; Calibrated: 30,04.2014
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

« DASY3252.88(1222);, SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 102.3 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 28.0 Wikg

SARII g) = 13.6 W/kg; SAR(10 g) = 6.28 Wikg

Maximum value of SAR (measured) = 17.8 Wikg
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0dB=17.8 W/kg = 12.50 dBW/kg
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Impedance Measurement Plot for Head TSL

23 Jul Zedd4 15139144

EHD s11 1 U F5 HERIAG 0 44927 TILED pH 2 450,000 000 MHz
L]
Dl
!
Ca k] 1
. | _F/__.,,t
. | 4
LT ¥ F
P
16 0
Hlg
GHZ 543 LQS B dRCEEE -39 o8 ; F-22457 0B 2 452,009 990 HHz
3 y — AR AT AZ.900 999 Hig
= T Y - - - + - — T - |
—1 ! |
[
et 4 ! L 3 ! 1 [I— T
Cé e ——— _'_'_,_,_.———'—
= I I - R ) [
5 : I*
- . 4 T — F’f
e A ¥ b
16 et y, T _
S 4 { L 4
Wid L | ! {

ETART 2 250,000 DO MHz STOP 2 650000 GO0 Mz

Carificate No: D2450M2-743_Julid Page 6 of 8
Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 122 of 124

HCT-A-1412-F004 TEL: +82 31 6456300  FAX: +82 31 645 6401



MCT OO

FCC ID: A3LSME500H Issue Date: Dec. 16, 2014

DASYS Validation Report for Body TSL

Date: 16.07.2014
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 743

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f= 2450 MHz; o = 2.03 S/m;, & = 50.6; p = 1000 I\cg,-"rl'lI
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
= Probe: ESADV3 - SN3205; ConvFi4.35, 4.35, 4.35); Calibrated: 30.12.2013;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 30.04.2014
« Phantom: Flat Phantom 3.0 (back); Type: QDOOOPS0AA; Serial: 1002

« DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7W/Cube 0:
Measurement grid: dx=5mm, dy=5mm, de=5mm

Reference Value = 95,80 Vim; Power Drift = -0.01 dB

Peak SAR (extrapolmted) = 27.7 Wikg

SAR(1 g) = 13.2 W/kg: SAR(10 g) = 6.07 Wikg

Maximum value of SAR (measured) = 17.5 Wikg
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0dB=17.5Wkg= 1243 dBW/kg
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