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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
1528a-2005 and the following published KDB procedures.

- FCC KDB Publication 941225 D01 SAR test for 3G devices v02

- FCC KDB Publication 941225 D02 HSPA and 1x Advanced v02r02

- FCC KDB Publication 941225 D03 SAR Test Reduction GSM GPRS EDGE v01

- FCC KDB Publication 941225 D06 Hot Spot SAR v01r01

- FCC KDB Publication 248227 D01v01r02(SAR Considerationa for 802.11 Devices)
- FCC KDB Publication 447498 D01v05r01 (General SAR Guidance)

- FCC KDB Publication 648474 D04 Handset SAR v01r01

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

- FCC KDB Publication 865664 D02 SAR Reporting v01r01

- April 2013 TCB Workshop Notes (IEEE 802.11ac)
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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: A3LGTS5611
Model: GT-S5611

Trade Name SAMSUNG Electronics Co., Ltd.

Application Type | Certification

Mode(s) of

; GSM850 / GSM1900
Operation

Tx Frequency | 824.2 - 848.8 MHz (GSM850) / 1 850.2 — 1 909.8 MHz (GSM1900)

Production Unit or

Identical Prototype
Prototype
S Tx Frequency Equipmen Reported 1 g SAR (W/kg)
(MHz) t Class Head Body-worn
Max SAR GSM850 824.2 - 848.8 PCE 0.24 0.27
GSM1900 1850.2 -1 909.8 PCE 0.44 0.18
Bluetooth 2402 -2480 DTS/DSS -

Simultaneous SAR per KDB 690783 D01 - -

Date(s) of Tests Nov. 18, 2013 ~ Nov. 19, 2013

Antenna Type Integral Antenna
GPRS Multislot Class: 12
Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 6 of 76
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4. DESCRIPTION OF TEST EQUIPMENT

4.1 SAR MEASUREMENT SETUP

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

performing precise movements to position the probe to the location (points) of maximum electromagnetic field
(EMF) (see Figure.3.1).

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.

-

oy

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
4.1 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. ET3DVG6 E-field Probe
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4.2.1 EX3DV4 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Figure 6. EX3DV4 E-field Probe

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
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.

Report No.
HCTA1311FS04-01
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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 E?
SAR = C*= sAR = [Zle
At
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;
mn
]
L] '.
] 0 |-
! [E ﬂ—.—t
T = — p— 50 -
TN . 1
1% Ja=iam= | ;E | H=tomm]
a4 = W
’ i " A= m-iﬂ
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AL L] o A
LI TTpeses Nl L]
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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
Report No. HCT CO., LTD.
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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;

with  V, = compensated signal of channel i  (i=x,y,2)

= U, = input signal of channel i (i=x,y,z)
V.=U +U}. dc?% cf = crest factor of exciting field (DASY parameter)
i dep, = diode compression point (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,2)
Norm; = sensor sensitivity of channel i (i = x,y,2)
V. uV/(V/m)? for E-field probes
By N, ConoF ConvF = sensitivity of enhancement in solution
ke s E, = electric field strength of channel i in V/m

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

Ei, =1,Ef +E! +E]

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

SAR = E? .2 with  5AR = local specific absorption rate in W/g
" p-1000 Ea = total field strength in V/m
o = conductivity in [mha/m] or [Siemens/m]
p = equivalent tissue density in glcm’

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

... = E..f.« with P, = equivalent power density of a plane wave in W/cm?
r= " 377 [ = total electric field strength in V/m
Report No. HCT CO., LTD.
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4.4 SAM Phantom

The shell corresponds to the specifications of the Specific Anthropomorphic
Mannequin (SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the B -~ -
dosimetric evaluation of left and right hand phone usage as well as body mounted ‘ T s I
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 - - - - - - 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 RX90L FO01/5K09A1/A/01 N/A N/A N/A

Staubli Robot ControllerCS7MB F99/5A82A1/C/01 N/A N/A N/A

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

SPEAG Light Alignment Sensor 265 N/A N/A N/A

Staubli Teach Pendant (Joystick) D221340.01 N/A N/A N/A

SPEAG DAE4 648 Apr. 24,2013 Annual Apr. 24,2014
SPEAG E-Field Probe EX3DV6 1798 Apr. 29, 2013 Annual Apr. 29, 2014
SPEAG Dipole D835V2 441 Apr. 25,2013 Annual Apr. 25, 2014
SPEAG Dipole D1900V2 5d032 Jul. 29, 2013 Annual Jul. 29, 2014
Agilent Power Meter(F) E4419B MY41291386 Nov. 01, 2013 Annual Nov. 01, 2014
Agilent Power Sensor(G) 8481 MY41090680 Oct. 30, 2013 Annual Oct. 30, 2014
HP Dielectric Probe Kit 85070C 00721521 CBT

HP Dual Directional Coupler 778D 16072 Oct. 31, 2013 Annual Oct. 31, 2014
Agilent Base Station E5515C GB44400269 Feb. 10, 2013 Annual Feb. 10, 2014
HP Signal Generator 8664A 3744A02069 Nov. 04, 2013 Annual Nov. 04, 2014
Hewlett Packard 11636B/Power Divider 11377 Nov. 10. 2013 Annual Nov. 11. 2014
Agilent N9020A/ SIGNAL ANALYZER MY51110020 Apr. 25,2013 Annual Apr. 25, 2014
TESCOM TC-3000C / BLUETOOTH 3000C000276 Apr. 24,2013 Annual Apr. 24,2014
HP Network Analyzer 8753ES JP39240221 Mar. 26, 2013 Annual Mar. 26, 2014
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
- 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 D01v01 quoted below
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=3 GHz =3 GHz
Maxinmmum distance from closest measurement point G
(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° 200+ 10
normal at the measurement location Sl At
=2GHz: = 15mm 3-4GHz =12 mm
2-3GHz =12 mm 4-6 GHz < 10 mm

Maxinum area scan spatial resolution: AXar. AVaxa

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
dimensien of the test device with at least one measurement
point on the test device.

; . . ] =2 GHz: =83 mm 3-4GHz = 5mm’
Maccinmaen 200 scn tial recoMLion: Axzuce 4 zomm 2-3GHz =5 mm' 4-6GHz < 4mm'
3-4GHz=4mm
uniform gnd: Azz, ,(n) <5 mm 4-5GHz = 3mm
5-6GHz: = 2mm
Maxinmmm zoom scan AZZocm(1): between 1% 3-4GHz:=3mm
wmrﬁoml two points closest to = 4 mm 4-5GHz: =2 5mm
ne to phantom hantom surface = )
o eraded p 5-6GHz: = 2mm
gnd
Azzom(n>1): between _yE
suhse quent pomrs = 15 AZM(IL—I)
o 3-4GHz=28mm
l‘t-hnm:mzoomscan XYV.Z = 30 mm 4-5GHz=25mm
volume

5-6GHz=22mm

2011 for details.

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
GHz. 3 GHz to 4 GHz and 4 GHz to 6 GHz.
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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 earftilt 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

horizontal
line

horizontal

line A acoustic

A output

a.cout;tltc B bottom of
outpu
handset
bottom of B
handset
Whi
Figure 14. Handset vertical and horizontal reference lines
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6.2 Body Holster/Belt Clip Configurations

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

a headset connected to the device. Body dielectric parameters are used.

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

dictates the closest spacing to the body is tested.

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

the device and the flat phantom is used.

Since this EUT does not supply any body worn accessory to the end user a distance of 1.5 cm from the EUT

back surface to the liquid interface is configured for the generic test.

"See the Test SET-UP Photo"

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

flat phantom in a normal use configuration.

In all cases SAR measurements are performed to investigate the worst-case positioning. Worstcase

positioning is then documented and used to perform Body SAR testing.
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/. MEASUREMENT UNCERTAINTY

Error Tol Prob. Standard
Description dist. Div. Cj Uncertainty Veft
(x %) (£ %)

1. Measurement System
Probe Calibration 6.00 N 1 1 6.00 ©
Axial Isotropy 4.70 R 1.73 0.7 1.90 L
Hemispherical Isotropy 9.60 R 1.73 0.7 3.88 0
Boundary Effects 1.00 R 1.73 1 0.58 L
Linearity 4.70 R 1.73 1 2.71 L
System Detection Limits 1.00 R 1.73 1 0.58 0
Readout Electronics 0.30 N 1.00 1 0.30 0
Response Time 0.8 R 1.73 1 0.46 0
Integration Time 2.6 R 1.73 1 1.50 0
RF Ambient Conditions 3.00 R 1.73 1 1.73 0
Probe Positioner 0.40 R 1.73 1 0.23 0
Probe Positioning 2.90 R 1.73 1 1.67 0
Max SAR Eval 1.00 R 1.73 1 0.58 o

2.Test Sample Related
Device Positioning 2.90 N 1.00 1 2.90 145
Device Holder 3.60 N 1.00 1 3.60 5
Power Drift 5.00 R 1.73 1 2.89 o

3.Phantom and Setup
Phantom Uncertainty 4.00 R 1.73 1 2.31 0
Liquid Conductivity(target) 5.00 R 1.73 0.64 1.85 0
Liquid Conductivity(meas.) 2.07 N 1 0.64 1.32 9
Liquid Permitivity(target) 5.00 R 1.73 0.6 1.73 o0
Liquid Permitivity(meas.) 5.02 N 1 0.6 3.01 9
Combind Standard Uncertainty 11.13
Coverage Factor for 95 % k=2
Expanded STD Uncertainty 22.25

Table 7.1 Uncertainty (800 MHz- 2 450 MHZz)
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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 D02v01, 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 D01 v01. 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.

Dielectric Parameters CW Validation Modulation Validation
SAR Probe
Probe . . .
System | Probe Type Calibration | Dipole Date Measured | Measured Sensitivit Probe Probe | MOD. | Duty PAR
Point Permittivity | Conductivity y Linearity | Isortopy | Type | Factor
#
6 1798 | ET3DV6 | Head | 835 441 May.06,2013 42.01 0.92 PASS PASS PASS | GMSK | PASS | N/A
6 1798 | ET3DV6 | Head | 1900 | 5d032 | Aug.07,2013 39.8 1.4 PASS PASS PASS | GMSK | PASS | N/A
6 1798 | ET3DV6 | Body | 835 441 May.06,2013 55.88 0.99 PASS PASS PASS | GMSK | PASS | N/A
6 1798 | ET3DV6 | Body | 1900 | 5d032 | Aug.08,2013 51.8 1.54 PASS PASS PASS | GMSK | PASS | N/A
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 D01v01r01. 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.
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10.1 Tissue Verification
Freq. . _ Liquid Target | Measured | Deviation | Limit
[MHz] Date Probe | Dipole Liquid Temp.[°C] Parameters Value Value (%] (%]
€ 415 43.1 + 3.86 +5
835 Nov. 18,2013 Head 20.4
c 0.90 0.907 +0.78 +5
1798 441
€ 55.2 54.1 -1.99 +5
835 Nov. 18,2013 Body 20.4
c 0.97 0.972 +0.21 +5
& 40.0 40.8 +2.00 5
1900 Nov. 19,2013 Head 20.7
c 1.40 1.38 -1.43 5
1798 | 5d032
& 53.3 53.6 +0.56 5
1900 Nov. 19,2013 Body 20.7
c 1.52 1.49 -1.97 5

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

10.2 System Verification

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

1w W
. Amb. | Liquid Target | Measured . i -
[';;eH‘;] Date P(rsolfl’;a [zg’ﬁ')e Liquid | Temp. | Temp. | SARi; | SARq Nog;‘\;"zed De‘[’;";m” "[Lr/"]'t
[°C] [°C] | (SPEAG) | (mWIg) (MW /m) ° ?
(mWig) °
835 Nov. 18,2013 Head 20.6 20.4 9.68 0.953 9.53 -1.55 +10
1798 441
835 Nov. 18,2013 Body 20.6 20.4 9.69 0.963 9.63 -0.62 +10
1900 Nov. 19,2013 Head 20.9 20.7 40.1 3.96 39.6 -1.25 +10
1798 | 5d032
1900 Nov. 19,2013 Body 20.9 20.7 40.5 3.94. 394 -2.72 +10
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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.
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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.
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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 D01v05.

GSM
GSM850 GSM1900
Target Power : 32.6 dBm Target Power : 29.5 dBm
GPRS850 PCS1900
GPRS 1tx : 32.6 dBm GPRS 1tx: 29.4 dBm
GPRS 2tx : 31.2 dBm GPRS 2tx : 27.4 dBm
GPRS 3tx : 29.5 dBm GPRS 3tx : 26.5 dBm
GPRS 4tx : 27.5 dBm GPRS 4tx : 24.5 dBm
Tune-up Tolerance : -1.5 dB/ +0.5 dB

BT.

Bluetooth (dBm) 1"

Tune-up Tolerance : +0.5dB
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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 wron SAR
- GPRS Multi-slots : Hotspot Body SAR with GPRS Multi-slot Class12 with CS 1 (GMSK)

Note;

CS1 coding scheme was used in GPRS output power measurements and SAR Testing, as a condition where
GMSK/EDGE modulation was ensured. Investigation has shown that CS1 - CS4 settings do not have any
impact on the output levels in the GPRS modes.

HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 26 of 76
HCTA1311FS04-01 TEL: +82 31 6456300 FAX: +82 31 645 6401

Report No.



HCT OO

FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
GSM Conducted output powers (Burst-Average)
Voice GPRS(GMSK) Data — CS1
Band Channel GSM GPRS GPRS GPRS GPRS
(dBm) 1 TX Slot 2 TX Slot 3 TX Slot 4 TX Slot
(dBm) (dBm) (dBm) (dBm)
128 31.98 32.08 30.21 28.44 26.40
GSM850 190 31.89 31.92 30.28 28.53 26.46
251 32.00 32.04 30.40 28.66 26.58
512 29.40 29.42 27.67 26.14 23.93
GSM1900 661 29.30 29.32 27.11 25.58 23.43
810 29.58 29.61 26.49 25.05 23.07
GSM Conducted output powers (Frame-Average)
Voice GPRS(GMSK) Data — CS1
Band Channel GSM GPRS GPRS GPRS GPRS
(dBm) 1 TX Slot 2 TX Slot 3 TX Slot 4 TX Slot
(dBm) (dBm) (dBm) (dBm)
128 22.95 23.05 2419 24.18 23.39
GSM850 190 22.86 22.89 24.26 24.27 23.45
251 22.97 23.01 24.38 24.40 23.57
512 20.37 20.39 21.65 21.88 20.92
GSM1900 661 20.27 20.29 21.09 21.32 20.42
810 20.55 20.58 20.47 20.79 20.06
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 SAR Test Exclusions Applied

11.3.1 BT
Per FCC KDB 447498 D01v05, The SAR exclusion threshold for distance < 50mm is defined by the following
equation:
Max Power of Channel(mW) \/F T < 30
* .
Test Separation Distance (mm) requency(GHz) <
Frequenc Maximum Separatuin
. Mode 9 y Allowed Power Distance < 3.0
[MHZ] [mW] [mm]
Bluetooth 2441 14 15 1.47

Based on the maximum conducted power of Bluetooth and antenna to use separation distance, Bluetooth
SAR was not required [(14/15)*V2.441] = 1.47< 3.0.

his device contains transmitters that may operate simultaneously. Therefore simultaneous transmission analysis is
required. Per FCC KDB 447498 D01v05 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 D01v05 4.3.22, the following equation must
be used to estimate the standalone 1-g SAR for simultaneous transmission assessment involving that transmitter

Jf(GHZ) " (Max Power of channel mW)

Estimated SAR =

7.5 Min Seperation Distance
Frequenc Maximum Separatuin Estimated SAR
. Mode 9 y Allowed Power Distance (Body) (Body)
[MHZz] [mW] [mm] [W/kg]
Bluetooth 2441 14 15 0.20

Note : 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 D01v05
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12. SAR Test configuration & Antenna Information

Mode Back Front Left Right Bottom Top
GSM850 Yes Yes No No No No
GSM1900 Yes Yes No No No No

12.1 Antenna and Device Information
* Placement of each antenna
| ]
Front View _
e BT ANTENNA Tx/
%

MAIN ANTENNA
(GSM850,1800)

—_—

Please see GT-S5611_Ant_distance file for futher information.
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13. SAR TEST DATA SUMMARY

13.1-1 Measurement Results (GSM850 Head SAR)

Frequency Power (dBm) Power .
. Phantom Measured Scaling Scaled Plot
Mode Tune-Up Conducted Drift Battery "
MHz Ch. s Position SAR(mWI/g) Facor SAR(mWI/g) No.
Limit Power (dB)

836.6 190 331 31.89 -0.173 Standard Left Ear 0.167 1.321 0.221 -
836.6 190 331 31.89 -0.100 Standard Left Tilt 0.089 1.321 0.118 -

GSM850
836.6 190 331 31.89 -0.173 Standard Right Ear 0.179 1.321 0.237 1-
836.6 190 331 31.89 -0.133 Standard Right Tilt 0.113 1.321 0.149 -

ANSI/ IEEE C95.1 - 1992— Safety Limit Head

Spatial Peak 1.6 W/kg (mWi/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram

13.1-2 Measurement Results (GSM1900 Head SAR)

Frequency Power (dBm) Power
. Phantom Measured Scaling Scaled Plot
Mode Tune-Up | Conducted Drift Battery "
MHz Ch. Position SAR(mWI/g) Facor SAR(mWI/g) No.
Limit Power (dB)
1880.0 661 30.0 29.30 -0.077 | Standard Left Ear 0.377 1.175 0.443 2
1880.0 661 30.0 29.30 -0.009 Standard Left Tilt 0.066 1.175 0.078 -
GSM1900
1880.0 661 30.0 29.30 -0.15 Standard Right Ear 0.259 1.175 0.304 -
1880.0 661 30.0 29.30 -0.001 Standard Right Tilt 0.071 1.175 0.083 -
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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13.1-3 Measurement Results (Body-worn SAR)

Frequency Power (dBm) Power . Measured . Scaled
. ) . Separation Scaling Plot
Mode Tune-Up | Conducted Drift Configuration SAR SAR
MHz Ch. Distance Facor No.
Limit Power (dB) (mW/g) (mWi/g)
836.6 190 GSM850 33.1 31.89 -0.171 Rear 1.5cm 0.205 1.321 0.271 3
836.6 190 GSM850 33.1 31.89 -0.145 Front 1.5¢cm 0.175 1.321 0.231 -
1880.0 661 GSM1900 30.0 29.30 -0.031 Rear 1.5¢cm 0.138 1.175 0.162 -
1880.0 661 GSM1900 30.0 29.30 -0.017 Front 1.5¢cm 0.151 1.175 0.177 4
ANSI/ IEEE C95.1 - 1992— Safety Limit Body
Spatial Peak 1.6 W/kg (mWI/g)
Uncontrolled Exposure/ General Population Averaged over 1 gram
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13.4 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 D0O1v05.

Device was tested using a fixed spacing for body-worn accessory testing. A separation distance of 15
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 D04v01, 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..

GSM/GPRS Test Notes:

1.

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

2. Justification for reduced test configurations per KDB 941225 DO03v01: 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.

3. Per FCC KDB 447498 D01v05, 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.
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14. SAR Measurement Variability and Uncertainty

In accordance with published RF Exposure KDB procedure 865664 D01 SAR measurement 100 MHz to 6
GHz v01. 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; steps 2)
through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/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 (~ 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 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
Simultaneous GSM 850 Voice + 2.4 GHz Bluetooth
Transmission GSM 1900 Voice + 2.4 GHz Bluetooth
HCT CO., LTD.
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15.2 Simultaneous Transmission Summation for Body-Worn

Simultaneous Transmission Summation with Bluetooth (1.5 cm)

N BT SAR Y 1-g SAR
Band configuration Scaled SAR(W/kg) (Wikg) (Wikg)

GSM 850 Rear 0.271 0.20 0.471

GSM 850 Front 0.231 0.20 0.431

GSM 1900 Rear 0.162 0.20 0.362

GSM 1900 Front 0177 0.20 0.377

R N HCT CO., LTD.
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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: 20.4

Ambient Temperature: 20.6

Test Date: Nov. 18, 2013

Plot No.: 1

DUT: GT-S5611; Type: Bar; Serial: FK-326-A

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

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.908 mho/m; &, = 43.1; p = 1000 kg/m?
Phantom section: Right Section ; Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW:
SEMCAD, V1.8 Build 186

DASY4 Configuration:

- Probe: ET3DV6 - SN1798; ConvF(6.64, 6.64, 6.64); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

- Phantom: SAM 835/900 MHz; Type: SAM

GSM850 Right touch 190/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.191 mW/g

GSM850 Right touch 190/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.11 V/m; Power Drift = -0.173 dB

Peak SAR (extrapolated) = 0.231 W/kg

SAR(1 g) = 0.179 mW/g; SAR(10 g) = 0.129 mW/g

Maximum value of SAR (measured) = 0.189 mW(/g

dB
0.000

-2.00

-4.00 @
-6.00 \

-8.00

-10.0

0 dB = 0.189mW/g

HCT CO,, LTD.
74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 39 of 76
HCTA1311FS04-01 TEL: +82 31 6456300 FAX: +82 31 645 6401

Report No.



CT

HCT OO

FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.7

Ambient Temperature: 20.9

Test Date: Nov. 19, 2013

Plot No.: 2

DUT: GT-S5611; Type: Bar; Serial: FK-326-A

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

Medium parameters used: f = 1880 MHz; ¢ = 1.35 mho/m; &, = 40.9; 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: ET3DV6 - SN1798; ConvF(5.29, 5.29, 5.29); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

- Phantom: SAM 1800/1900 MHz; Type: SAM

GSM1900 Left touch 661/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.425 mW/g

GSM1900 Left touch 661/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.14 V/m; Power Drift = -0.077 dB

Peak SAR (extrapolated) = 0.574 W/kg

SAR(1 g) = 0.377 mW/g; SAR(10 g) = 0.214 mW/g

Maximum value of SAR (measured) = 0.416 mW(/g

dB
0.000

-3.62

-F.24

-10.9

-14.5
-18.1

0 dB = 0.416mW/g
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.4

Ambient Temperature: 20.6

Test Date: Nov. 18, 2013

Plot No.: 3

DUT: GT-S5611; Type: Bar; Serial: FK-326-A

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

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.973 mho/m; &, = 54.2; 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 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

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

GSM850 Body Worn Rear 190/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.215 mW/g

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

Reference Value = 8.89 V/m; Power Drift = -0.171 dB

Peak SAR (extrapolated) = 0.262 W/kg

SAR(1 g) = 0.205 mW/g; SAR(10 g) = 0.148 mW/g

Maximum value of SAR (measured) = 0.218 mW/g

dB
0.000

-1.78

-3.5hb

-5.35

-1.13

-6.91

0 dB = 0.218mW/g
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Test Laboratory: HCT CO,, LTD

EUT Type: Mobile Phone

Liquid Temperature: 20.7

Ambient Temperature: 20.9

Test Date: Nov. 19, 2013

Plot No.: 4

DUT: GT-S5611; Type: Bar; Serial: FK-326-A

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

Medium parameters used: f = 1880 MHz; ¢ = 1.46 mho/m; &, = 53.7; 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 - SN1798; ConvF(4.7, 4.7, 4.7); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

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

GSM1900 Body Worn Front 661/Area Scan (61x111x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.160 mW/g

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

Reference Value = 5.61 V/m; Power Drift = -0.017 dB

Peak SAR (extrapolated) = 0.246 W/kg

SAR(1 g) = 0.151 mW/g; SAR(10 g) = 0.091 mW/g

Maximum value of SAR (measured) = 0.160 mW(/g

dB
0.000

-3.04

-6.08

-9.12

-12.2

-15.2

0 dB = 0.160mW/g
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Attachment 2. — Dipole Verification Plots
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B Verification Data ( 835MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.4
Test Date: Nov. 18, 2013

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f = 835 MHz; ¢ = 0.907 mho/m; & = 43.1; 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 - SN1798; ConvF(6.64, 6.64, 6.64); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

— Electronics: DAE4 Sn648; Calibrated: 2013-04-24

- Phantom: SAM 835/900 MHz; Type: SAM

Verification 835 MHz/Area Scan (61x81x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.02 mW/g

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 34.6 VV/m; Power Drift = -0.025 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.953 mW/g; SAR(10 g) = 0.624 mW/g

Maximum value of SAR (measured) = 1.03 mW/g

dB
0.000

-2.14

-4.28

-b.42

-8.56

1007

0 dB = 1.03mW/g
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B Verification Data (835 Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.4
Test Date: Nov. 18, 2013

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:441

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

Medium parameters used: f = 835 MHz; ¢ = 0.972 mho/m; & = 54.1; 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 - SN1798; ConvF(6.46, 6.46, 6.46); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

— Electronics: DAE4 Sn648; Calibrated: 2013-04-24

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

Verification 835 MHz/Area Scan (111x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.05 mW/g

Verification 835 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 33.9 VV/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 1.42 W/kg

SAR(1 g) = 0.963 mW/g; SAR(10 g) = 0.624 mW/g

Maximum value of SAR (measured) = 1.05 mW/g

dB
0.000

-2.1b

-4.32

-6.48

-8.64

-10.8

0 dB = 1.05mW/g
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B Verification Data (1 900 MHz Head)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.7
Test Date: Nov. 19, 2013

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; ¢ = 1.38 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: ET3DV6 - SN1798; ConvF(5.29, 5.29, 5.29); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn648; Calibrated: 2013-04-24

- Phantom: SAM 1800/1900 MHz; Type: SAM

Dipole 1900MHz Verification/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.76 mW/g

Dipole 1900MHz Verification/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 59.8 VV/m; Power Drift = -0.008 dB

Peak SAR (extrapolated) = 6.89 W/kg

SAR(1 g) = 3.96 mW/g; SAR(10 g) = 2.04 mW/g

Maximum value of SAR (measured) = 4.40 mW/g

dB
0.000

-4,02

-8.04

-12.1

-16.1

-20.1

0 dB = 4.40mW/g
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Bl Verification Data (1 900 MHz Body)

Test Laboratory: HCT CO., LTD

Input Power 100 mW (20 dBm)
Liquid Temp: 20.7
Test Date: Nov. 19, 2013

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d032

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

Medium parameters used: f = 1900 MHz; ¢ = 1.49 mho/m; & = 53.6; 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 - SN1798; ConvF(4.7, 4.7, 4.7); Calibrated: 2013-04-29
- Sensor-Surface: 4mm (Mechanical Surface Detection)

— Electronics: DAE4 Sn648; Calibrated: 2013-04-24

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

Verification1900 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 4.60 mW/g

Verification1900 MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 58.0 VV/m; Power Drift = -0.027 dB

Peak SAR (extrapolated) = 6.47 W/kg

SAR(1 g) = 3.94 mW/g; SAR(10 g) = 2.14 mW/g

Maximum value of SAR (measured) = 4.40 mW/g

dB
0.000

-3.50

-7.00

-10.5

-14.0

-17.5

0 dB = 4.40mW/g
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Calibration Laboratory of S Schwalzarischer Kalibe
Schmid & Partner © Bervice sulsse ditalonnage

Enginesring AG Sarvizio swizzerm di taratura
Zeughaissstrasse 41, 0004 Zurich, Switzerland S Swiss Calibiration Saevisn
Accredited by the Swiss Accreditalion Servics (SA5) Accreditation Ne.: SCS 108
The Swiss Accroditation Servics is one of the signatories 1o the EA
Multslateral Agrosmant for the recognition of calibration certificates
ceent  HCT [Dymstec) Cartificats Ho: ET3-1798_Apri3
| Ctiject ET3DVE - SN:1798
Casibration procecure(s) QA CAL-D1.vB, QA CAL-12.v7, QAGAL-EH.N A CAL-25.v4

Calibration procedure for dosimetric E-fisld ;I'u'bﬁ

Casibeation dats April 25,2013

This cadbration carifcsls documenis humwmm. Mmmmmmdmn I;.“:lk

The measunements and if urcerininties with confidonce probability ane given on e following pages ond me part ol the cerilicate

All calibrations hane Daan conducted i The coaasd labodabony acily: erviforment tempeiaiine (27 @ J'C and Romidéy « TO%

Cabbration Equipmaent used (MATE criical for catiration)

Prnary Standards ] Cal Dty [Gorificabe No.) | Schedulod Calksm

Power medor E44 120 GRS 2UANTe 4-Apr13 (No. 21701733} | Agr14

Powar sarmor EA4124 YA 14BR08T [-Agpr- 13 (Mo, 21701733} Apr-1d

Rafererce 3 08 Afionustor She 55054 (3e) (4-Apr-13 (No. 25700737} Api-14

Rnference 20 9B Aflanusior SN SSTTT (#0x) C-Apr-13 (N, TIT-01735) Apr-14

Rafetencn 30 98 Atlenuator SN 55125 (36m) d-Apr-13 (No. 217-01738) Ag-14

Aefererice Probe ESIMT SM: 3013 20-Dec-12 EH.D ES3-313 Dectd) Daz-13

DAE4 SH. 800 M-dan-13 (No. DAEA-GB0_San 133 din-14

Secondary Standards o Chock Dabs (in hewse) Schedubed Chacs

RF genarator HP S548C LIE364 2L 70 A-Aug-5 (i house check Ape-13) I oy check: Apr-15

Network Analyzer HP BTS3E | LIS37390585 18-0ct-01 {In house chock Oct12) In house check: D13

Hama Fnctian Hh_l'bl_h_ﬂ' )

Approved by: ovgn Pakiovic: Tecrea danages ﬁ'é/'_ i
lascort: Aprs 30, 2013

THJ?H_ME}N_‘_@EWWNMWKMWd tha kabhoratary.

Cartficale Noc ET3-1788_Apr13 Page 10811
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FCC ID:

A3LGTS5611 Issue Date:

Nov. 25, 2013

Report No.

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zeughmussirasse 43, B004 Zurich, Switzediand

Schweizsrischar Kalbrisrdianst
Service sulsso délalonnage
Sarvizio svizzero di taratura
Swizs Calibration Bervice

oW

Arcredited by he Swiss Acoreditation Service (SAS) Aceroditstion No.: SCS 108
The Swiss Accreditation Service b one of the signataries bo the EA
Multilateral Agresmant for tha recognition of calibration certificates

Glossary;

TSL tissue simulating liquid

NORMx,y,z sensitivity in free space

ConvF sensilivity in TSL / NORMx,y.z

pce diode compression point

CF crest factor (1/duty,_cycle) of the RF signal

ABCD maodulation dependent lingarization parameters

Polarization ¢ @ rotation arcund probe axis

Polarization & & rofation around an axis that is in the plane normal to probe axis (at measurement center),
|e, & = 0 s normal to probe axis

Calibration is Performed According to the Following Standards:

o) |EEE Std 1528-2003, *IEEE Recommended Practice for Determining the Peak Spatial-fAveraged Specific
Absorplion Rate (SAR) in the Human Head from Wireless Communications Deavices: Measurament
Techniques®, Decambar 2003

by IEC 62200-1, "Procedurs to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequancy range of 300 MHZ to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  MNORMx,y.z Assessed for E-fiald polarization & = 0 (f < 900 MHz in TEM-cell, | > 1800 MHz: R22 waveguide).
NORMs.y.z are anly intermediate values, |.e., ihe uncerainties of NORMz.y.z does not affoct the E-field
uncertainly ingide TSL [see below ConvF).

+  NORMTxy.z = NORMx y.z * frequency_response (see Frequency Response Chart). This linearization is
mplemented in DASY4 software versions Jater than 4.2, The uncertainty of the frequency responsa is included
n tha stated uncartainty of ConvF.

*  DCPxy.z: DCP are numerical linearization parameters assessed based on the dala of power sweep with CW
signal {no uncenainty required). DCP does not depend on frequency nof media

=  PAR: PAR is the Peak 1o Average Ratio that |s nol calitrated but determined based on the signal
characteristics

+  Axyr Bryz Cuyz Dxye VRxy.z A 8 C, D are numerical linearization paramaters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR @ the maximum calibration range expressed in RMS voltage across the dioda.

= ConvF and Boundary Effect Paramelers: Assessed in flat phantom using E-field (or Temperature Transler
Standard for | < B00 MHz) and inside waveguide wsing analytical field destributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters an
used in DASYS software to improve proba accuracy close o the boundary. The sensifivity in TSL corresponds
1o NORMx,y.2 * ConvF whoreby the uncerainty corresponds to that given for GomvF. A frequency dependent
CanvF |s used in DASY version 4.4 and higher which allows exending the validity from =50 MHz to £ 100
MHz

= Sphercal isotropy (30 deviation from isatropy): in & feld of low gradients realized using a fat phamom
exposed by a patch antenna,

+  Sansor Offset: The sensor offsat corresponds to the offsat of virtual measurement canler from the probe tp
{on probe axis). Mo lolerance required.

Cartificate Mo: ET3-1788_Apr13 Page 2 al 11
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ETIDVE = SW:1788 April 29, 2013

Probe ET3DVo6

SN:1798

Manufactured:  August 14, 2003
Calibrated: April 29, 2013

Calibrated for DASY/EASY Systems

{Meota: non-compatible with DASYZ syslem!)
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
ET3DVE- SN:1785 Aprdl 28, 2013
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798
Basic Calibration Parameters

Sensor X Sonsor ¥ Sansor £ “Unc (k=2)
Morm [uViyim)')" ] 188 1.78 2.03 £+10.1%
DCP [mv]" | 909 101.3 §7.3
Modulation Calibration Parameters
u Communication Systom Name A B | c 5] VR | Unc'
| @8 | dsviv | 8 | mv | (k=2
] | oW X 00 | oo | 10 000 | 1528 | =7 %
| ¥ 0.0 0o | 10 1465 |
4 0.0 00 | 10 | 1462 |
The reported uncertainty of measurement s 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%.
* Ther uncrasrtes of Maml Y Z do not affect the £ feld uncortainty insice TSL (see Pages 5 and §)
" Murmaricl Bnesdisaton pacometar uhcartanty nol guined
;hl-;m'l"-!?ﬂﬁl 1 delemingd wsing e maa. deviaton from Enear responss Bpphying fectangulnr dainbulion and i expressed lor he squar of B
volum
Certificais Mo: ET3-1798_Apri3 Page 4 of 11
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013

ET3DV6- SN:1TE0 April 29, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Calibration Parameter Determined in Head Tissue Simulating Media

i Ralative F cunmu;.m Depth Unct.
T{MHzj " | Permittivity {Sim)_ | ConvPX | ConvFY | ConvFZ | Alpha | {mm) (k=2)
450 4315 0.aT T.74 T.Td 7.74 0.23 232 +134% |
750 41.9 0.89 T.00 T.00 7.00 I .31 ! 262 +12.0%
B35 415 | 0.90 064 .64 6.54 0.33 i 2.51 £12.0%
00 41.5 0.87 6.54 6,54 6.54 041 22 120 %
1450 405 | 120 5.55 655 555 | 045 | 300 | +120%
1750 40.1 | 137 551 5.51 551 D69 | 228 | +120% |
1800 | 40.0 [ 1.40 5.29 528 520 ! 0.80 | 216 $120% |
1850 400 1.40 5.09 509 | 508 | 080 | 223 | s120%
| 2450 382 1.80 463 4563 483 | 080 1.82 +120%

" Frequancy vplsity of & 100 MHz only apples fof DASY il 4 and highar (see Page 2), sise il is resinicied 1o 2 50 MHz. The uncemainly & Bw ASS
of the ConwF uncertainty a2 casbration requancy s the uncertanty lof the indicated requancy band

Al irequancies beiow 3 GHz the vald®y of lissse parameters [c and o can be minied ka £ 10% il lguid comparsaton fommula @ apesed 1o
miasured BAR voluss. Al frequencies above 3 GHz, the walidey ol esee paremetes (o ord o) is reRincied 1o & 5%, The uncetarty | he RSS of
ke CiomyF uncenmainty for indicaled Meget BSsue pamamelens

Carificate No: ET3-1798_Apri3 Page Sal 11
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
ETIDVE- SN 170E April 20, 2013
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798
Calibration Parameter Determined in Body Tissue Simulating Media

I 5 Relative | Conductivity [ | T Dep Unct.
[ H(MHz)® | Permittivity [Sim) ComFX | ConvF¥ | ComFZ | Alpha | (mm) {k=2).
450 56.7 0.54 B.11 B.11 8.11 023 233 134 %
750 555 0.96 6.62 6.62 6.52 0.26 3.00 +12.0 %
B35 552 087 BB 646 B.d6 | 041 2.30 £ 120 %
1780 53.4 1.48 4.83 4.93 4.83 l .80 242 £12.0%
1900 533 162 | 470 4.70 A4.T0 l 0.80 | 2.35 +12.0.%
2450 a7 |- 1.85 418 4.18 416 0.63 1.15 +12.0 %
" Froguency vakdby of = 100 MHz onfy apples for DAEY wi 4 and highor {see Page I}, ofse i s resinched jo 2 50 Mz, The unconaity ik the RSS
of tha ConvF unsarimnty ot calibration eguendy Bnd ihe untertasity ko the ndicatad requency band
© Al frequencies beliow 3 GHz. the validity of lissus parnmebers (¢ and o) can be fminsed 1o & 10% il lgud compansation fommuls is appled 1o
mannured SAR vaiues. Al frogoences obove 3 GHz, The valdity of s paremeters [x ard o) i resincisd ba £ 5% The uncaitasdy i the RSS of
the ConvF uncertainty lor sdicased larget SSsue paramolers
Cartilicate Mo: ET3-1708_Aprid Page & of 11
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
ETI0VE- SM: 1708 April 29, 2013
Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
15 - _
14
R
5"
-
E 2
£ 11
¥
g 10 - - -
g r
= 09+
&
=
2 os-
o
1)
i o7
el
[}_f,..'__;....:............:.:...._...:.
o S0 1000 1500 2000 2500 3000
f [MiHz]
! =
Uncartainty of Froquancy Response of E-field: £ 6.3% (k=2)
Carificote No: ET3-1798_Apr1l Page 7 of 11
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013

ETI0VE- SN-1798

April 26, 2013
Receiving Pattern (¢), 9 = 0°
=600 MHz TEM f=1800 MHz R22
# L] L] a L ] L
Tea ¥ , Tot ¥
g
‘E -"""""""‘i.'-oa:--""“"f"d'i.i.i.--ii*""d:=T:T=1"'
i
Rol [7]
Uncertainty of Axial Isotropy Assessment: + 0.5% [k=2)
Carificaie Mo ET3-1788_Apri3 Page B of 11
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FCC ID: A3LGTS5611 Issue Date:

Nov. 25, 2013

ETIDVE- SN 17DE

Dynamic Range f(SARcaq)
(TEM cell , f = 900 MHz)
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E o e . LR . 1.._:._7--1‘--. el - v whobint T
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102 v 100" 102 {[ai] 10e
SAR [m\Wiem3]
*| Ly
=l o e T ]
Uncortainty of Linearity Assessmant: + 0.6% (k=2
Cadificato No: ET3-1758_Apr1d Page % of 11
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
ETIDVE- SN 1758 Apnl 20, 2013
Conversion Factor Assessment
f= 800 MHz WGLS RE (H_com#) = 17560 MHz WGELS R22 (H_comF)
E f - bt |
i 3 '
m W = ”l:__ - w0 e i = .o W W o
e . e 2,
Deviation from Isotropy in Liquid
Error (¢, §), =800 MHz
40 0B -08 D4 -02 02 04 08 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
Cerificate Mo ET3-17898_Apri3 Page 10of 11
Report No HCT CO., LTD.
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013

ETI0VG- SHTEE Agril 28, 2013

DASY/EASY - Parameters of Probe: ET3DV6 - SN:1798

Other Probe Parameters

“Sensor Arangemant | Triangular |
Connector Angle {*) [ 564 |
‘Mechanical Surface Deleciion Mode [ “anabled |
Ovplical Surface Delection Mode [ " disabled |
‘Probe Cverall Lengin I _'ﬁ'?_mm_i
Probe Body Diameter 10 mm :
Tip Length ~ 10mm |
Tip Diameter 6.8 mm :
Probe Tip to Sensor X Calibration Poknl 2.7 mm 1
Probe Tip to Sensor ¥ Calibration Point 27 mm |
| Probe Tip to Sensor Z Calibration Point 2.7 mm |
| Recommended Measurement Distance from Surace 4mm
Cortificaln Ma: ET3-1728_Apr13 Paga 11 al 11
Report No. _ _ _ HCT CO., LTD. ) )
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Accredited by the Swiss Accreditabion Sendce (SAS)
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A
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Schweizerischer Kalibrierdianst
Service sulsse d'éalonnage
Servizio svizzero di mraturs

Swiss Calibration Service

Acereditation Ne: SCS 108

Certificate No: DB3SV2-441_Apri3

[CALIBRATION CERTIFICATE

le

Calibration dale:

Calibration prooedurs(s)

Da35va - SN: 441

QA CAL-05.v9

Calibration procedure for dipole validation kits above 700 MHz

April 25, 2013

Cattwation Eguipmant used (MATE crilical for calbration)

Thes calibration cerificale documants 1he traceability 10 national standands, which realize the physical units of measummants (51}
The measurements and Ihe uncetainties with conlidence probabilily ame ghen on th lollowing pages and ane par ol the cenilicate.

All calibralions have besn condicled in the closed Inboratoey acility: emdronmant ismpamiune :21' + 3G mnd humidity < Tote.

Caliirated try:

Approved by

This calielion corlficain ahall nol be reproduced sxceg! in full withau! wiitlen approval al the labaratory,

Matwork Analyrer HF B753E

US3TI80585 54208

Claudio Laubler

Kaljn Pokovic

18-Oct-0 {in hbiss check Oct-12)

Furtion
Laboratony Technician

Tochnical Manager

Primary Standands D& Cal Dote (Cortdicale Mo.) Scheduled Calrafion
Powar mater EPM-4424 GHITABOTOY 01-Now-12 (Mo, 217-01640) Oct-13
| Poswar sensor HP B4ETA US372827E3 O1-Nov-12 {Ma, 217-01640) Oct-13
;Halarmmdﬂ Allammslor SN 5058 (20K) - Ape-13 (Mo, 217-01736) Apr-14
Typer-M mismalch combination SN B0475/ 06327 D4-Apr13 Mo, 217-01739) Apr-14
Relerence Probe ESI0NI SN 3205 28-Dac-12 (Mo, ES3-3205_Owec12) Dec-13
DHAEA | 5N: @0a 11-5ep-12 (Mo DAEA-GB0G_Sep12) Sap-13
Secondary Standards | L=1] Check Date (in howse) Schedulad Chiack
Powad sensor HP B481A MY41082317 16-0ci-02 (in house chack Oct-11) In house chisck: Oc-13
AF gonorator RES SMT-06 100005 D= Aug-S0 fin house chsck Oct-11) In hoisse check: O1-13

In house check: Oc1-13

e

lasusd: Agril 26, 2013
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
Calibration Laboratory of S, Schwalzerischer Kallbrierdienst
Schmid & Partner —— Saervice suisse d'étslonnage
Engineering AG = Servizlo svizzero di taratura
Zeughausstrasse 43, B004 Zurich, Switzerland T ,‘ﬁ“ﬁ“ Swiss Callbration Service
Aceredited by 1he Swiss Accroditation Servcs (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service s one of the signalories to the EA
Muhtilateral Agreement for the recognition of calibration cortificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.2
/A, not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4/S 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 fiat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Retumn 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, Mo uncertainty required.

» 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 result.

The reported uncertainty of measurement is stated as the standard uncertainty of maasurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 85%.
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FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
Measurement Conditions
DASY system configuration, as far as nol gr'wan on page 1.
DASY Version DASY5
Extrapolation Advanced Extrapolation
Phantom Maodular Flat 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 wera applied
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 415 0,90 mho/m
Measured Head TSL parameters (22.0 2 0.2) "C 408+6% 0.94 mho/m = 6%
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 em® (1 g} of Head TSL Candition
SAR measured 250 mW input power
SAR for nominal Head TSL paramaters normalized to 1W 9.68 Wikg = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAA measwred 250 mW input power
SAH for nominal Head TSL parameters namakized to 1W 6.30 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 552 0497 mhalm
Measured Body TSL parameters (22.0£0.2)"C E40=6% 1.01 mha'm = 6 %
Body TSL temperature change during test «05°C e ——
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
S5AR measurad 250 mW inpul powar
SAA lor nominal Body TSL parametars nommalized 1o TW 9.69 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAH measured 250 mW input power
SAR for neminal Body TSL paramelers nermalized o 1W 6.38 Wikg + 16.5 % (k=2)
Certificate No: DBISV2-441_Apr13 Page 3ol 8
Report No. HCT CO., LTD.

HCTA1311FS04-01

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811
TEL: +82 31 645 6300

FAX: +82 31 645 6401

63 of 76



MCT OO

FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed poin 5200-16i0
Retum Loss -31.8d8

Antenna Parameters with Body TSL

Impedance, transformed o feed point 47.00-460

Raturn Loss -24.9dB

General Antenna Parameters and Design

Electrical Dalay {one direction) | 1.372 ns

After lang tarm use with 100W radiated power, only a slight warming of the dipole near the feedpeint can be measured.

The dipole is made of standard seminigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm ol the dipole. The antenna is theralore short-circuited for DC-signals. On soma 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
*Measurement Canditions® paragraph. The SAR data are nol affected by this change. The overall dipole length is still
according to the Standard.

Mo excessive farce must be applied 1o the dipale arms, because they might bend or the saldered connactions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on March 09, 2001
Certificate Mo: DB3SV2-441_Apri3 Page 4 of B
Report No HCT CO., LTD.
P ’ 74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, Korea 467-811 64 of 76

HCTA1311FS04-01 TEL: +82 31 645 6300 FAX: +82 31 645 6401



MCT OO

FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013

DASYS Validation Report for Head TSL

Date; 25.04.2013
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHi; Type: D83SV2; Serial: DE3SV2 - SN: 441

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

Medium parameters used: T = 835 MHz: o= 0.94 5/m; & = 40.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
« Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn909; Calibrated: 11.09.2012
«  Phamom: Flst Phantom 4.9L; Type: QDODOP49AA: Serial: 1001

« DASYS252.86(1115); SEMCAD X 14.6.9(7117)

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

Reference Value = 57,617 Vim; Power Drift = (.01 dB

Penk SAR (extrapolated) = 3.84 Wikg

SAR(1 g) = 2.51 W/kg; SAR(10 g) = 1.62 Wkg

Maximum value of SAR (measured) = 2,94 Wikg

-10.%%

0dB =294 W/kg =4.68 dBW/kg
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Impedance Measurement Plot for Head TSL
25 Ape 2043 B9I06184
CHI #14 L U FS 1 SA2T @ LEDLE 0 11501 pF CELA T ST
L]
e
& i 1
C—
i
\ /
P ¢ \":..\__\___ -
Hl
CHZ G511 ._-'_l- E- ! -jF.-’Pf-' it - - 1 I‘..=.3'-_s =[5 -'<_-Z'.-.|\|'|.'l 299 AHz
S e | o L
™ | e =1
-1; I.' +
i B ""f.’
Hld
START E25.000 DOD MH: ) STOF 1 035000 00D MHE
Cerificate No: DEIEV2-441_Apr13 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 66 of 76

HCTA1311FS04-01 TEL: +82 31 645 6300 FAX: +82 31 645 6401



MCT OO

FCC ID: A3LGTS5611 Issue Date: Nov. 25, 2013

DASYS Validation Report for Body TSL

Date; 24.04.2013
Test Laborutory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: D835V - SN: 441

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

Medium parameters used: =835 MHz:; o= 1.01 §/m; &= 54; p= 1000 I»'.g.fm‘
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205: ConvF(6.04, 6.04, 6.04); Calibrated: 28.12.2012;
« Sensor-Surface: Imm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn909; Calibrated: 11.09.2012
+  Phantom: Flat Phantom 4.9L; Type: QDOM0P49AA; Serial: 1001

» DASY52 528601115y SEMCAD X 14.6.9(7117)

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

Reference Value = 55.722 Vim; Power Drift = 0.01 dB

Peak SAR {extrapolated) = 3.72 Wikg

SAR(1 g) = 2.51 W/kg; SAR{10 g) = 1.64 Wikg

Maximum value of SAR (measured) = 2.93 W/kg

£.00
-4.00
-12.00
-15.00
0dB =293 Wikg =4.67 dBW/kz
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FCC ID: A3LGTS5611

Impedance Measurement Plot for Body TSL
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Calibration Laboratory of S o, " Schwelzerischer Kallbrierdienst
Schmid & Pariner . = Service sulsse d'dtalennage

Engineering AG o Servizio svizzero di taratura
Zeughaussirasse 43, B0 Zurich, Switzeriand ﬁ"&f;‘\?ﬂ"\{ Swiss Calibration Service
e lial

Accredited by the Swiss Accreditation Senvice (SAS) Acceaditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilasersl Agreamaent for the recognition of calibration cerfificates

Client HCT (Dymstec) Certificnte Ne: D1900V2-5d032_Jul13
Object D1900V2 - SN: 5d032

Casibration procedus(s) QA CAL-0508

Calibration procedure for dipole validation kits above 700 MHz

Calibration dle: July 29, 2013

This cal@ration cenificate docurnants the raceability 1o national slandands, which realize the physical units of measurements (S1).

The measuramants and the ncertainties with canfidance probability sra given on this Iollowing pages and ra part of the cestificate

All enlibrations have been conducted in ihe closed laboraiony tacity; environmaent lempeniune (22 + 3)°C and humidty < 70%
Calibraticn Equipmant usod (MATE critical for calibratsgn)

Primary Siancards D # Cal Dato [Certificate No.) Sehaduled Calibemlion
Powor motor EPM-442A GAITIBOT O1-Now=12 (Mo, 217-01640) Oet-13

Power sensor HP 84814 USIT2097E3 O -Mev-12 (Ma. 217-01840) Oet-13

FRafersnce 20 dB Atsnualor SiM: 058 [20k) D4-Ape-13 (Mo, 217-01736] Ape-14

Type-MN mismatch combination SN: G473/ 06327 O4-Apn13 (Mo 217-01735) Age-14

Relersnce Probae ES30VG BN 3205 28-Dec-12 {No. ES3-3205_Deci2) Doc 13

DAES4 Sh: BOY 25-Apr13 (Mo, IME4-601_Apr13) Apr-14

Secondary Standands o # Chack Date (in housa) Schaduled Check
Power sensor HP 84814 MY4108ea1T 18-0c1-02 (in howese check Oct-11) In howse check: Det-13
RF gonerator AAS SMT-D6 100005 4= Ang-5 (in house check Oct-11) In howse check: Ocl-13
Matwork Analyzar HP §T53E | US373R0585 54206  18-0c1-01 (in house check Ocd-12) In house chsck: Del-13

Marma Function Signanre
CaSbrmted by tsrna ERNaoug Laboratory Technican r‘ ! é{.‘g
Approved by: Katha Pakovic Tochnical Marage: ﬁ%i
Isswod: Juty 30, 2013
| This calibeation cerificats shall nol be repeoduced axcapt In hull withoul wiitlan approval of the laboratory,
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Calibration Laboratory of Schweirerischer Kalibrierdienst
Schmid & Partner Service suisse détalonnage
Engineering AG Survizio svizeero di taratura

Zoughausstrasse 43, 8004 Zurich, Switzerland Swisa Calibralion Service

Accradited by the Swiss Accreditation Sendce (SAS) Acereditation No.: SCS 108
The Swins Accreditalion Service is one of the signatories to the EA
Multilateral Agreement for the necognition of calibration certificates

Glossary:

TSL tissue simulating liguid

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 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
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.

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 orignted
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 Return Loss ensures low
reflected power. No uncertainty required.

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

s SAHA 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
muiltiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%,
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Measurement Conditions
DASY syslem configuration, as far as not givan on page 1.
DASY Version DASYS vE2.87
Extrapolation Advanced Extrapotation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220%C 40.0 1.40 mha/m
Measured Head TSL parameters (22.0x02)*C 389:26% 1.36 mha/m + 6 %
Head T5L temperature change during test <05°*C e —_—
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 250 m\W inpul power 9.91 Wikg
SAR for nominal Head TSL parametars nommalized to 1W 40.1 Wikg = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SARA measured 250 mW input power 521 Wikg
SAR for nominal Head TSL parameters narmalized to 1W 21.0 Wikg = 16.5 % (k=2)
Body TSL parameters
The following parametars and caloulations wers applied.
Temperature Parmittivity Conductivity
Hominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+02)"C 53426% 149 mho/m = & %
Body TSL temperature change during test <05°C e e
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Candition
SAR measured 250 mW input power 10.0 Wikg
SAR for nominal Body TSL parameters normalized to TW 40,5 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL conditicn
SAR measured 250 mW input power 5.34 Wi
SAR lor nominal Body TSL parametars nommalized to 1W 21.5 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to leed point 110+ 530
Retum Loss -255d8

Antenna Parameters with Body TSL

Impedance, transiormed Io feed point 4680 +54(0
Retum Loss -23.7 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1,183 ns

Aftar bong term use with 100W radialed power, only a slight warming of the dipole near the feedpoint can be measured

The dipole is made of standard semirigid coaxial cable. The centar conductor of the feeding line is directly connacted to the
second arm of the dipole. The anfenna is therelore shod-circuited for DC-signals, On some of the dipoles, small end caps
are added 1o the dipole arms in order to improve matching whan loaded according to the position as explained in the
‘Measurement Conditions® paragraph, The SAR data are not affected by this change. Tha ovarall dipobe length ks sl
according to the Standard.

Mo excessive lores must be apphed 1o the dipobe arms, because they might bend or the soldered conneclions near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufaciured on March 17, 2003
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DASYS Validation Report for Head TSL

Date: 29.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

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

Medium parameters used: = 1900 MHz; a = 1.36 S/m; g, = 38.9; p = 1000 kgn"ml
Phantom section: Flat Séction

Measurement Standard: DASY S (IEEEAIEC/ANS] C63,19-2007)

DASYS2 Configurmion:
« Probe: ES3DV3 - SN31205; ConvFi{4.98, 4.98, 4.98); Calibrated: 28,12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
» Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001

o DASYS2528. 701137 SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=53mm, dy=5mm, dz=5mm

Reference Value = 96.191 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 17.9 Wikg

SARI1 g) = 9.91 Wike: SAR(10 g) = 5.21 Wikg

Maximum vialue of SAR (measured) = 12.3 Wikg

i
o
160
170
10,80
14,40
-10.00
0dB =123 Wikg = 10.90 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 29.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d032

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

Medium parameters used: = 1900 MHz; o = 1.49 S/m; & = 53.4; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard; DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY 52 Configurahion:
« Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002

« DASYS25287(1137): SEMCAD X 14.6.10(7164)

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

Reference Value = 96.191 ¥/m; Power Dnfi = 0.01 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(I g) = 10 Wikg; SAR(10 g) = 534 W/kg

Maximum value of SAR (measured) = 12.6 W/kg

df

]

3,68

1.7

1008

14.40

-1i.00

0dB=12.6W/kz = 11.00 dBW/kg
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Impedance Measurement Plot for Bedy TSL
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