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1. INTROCUCTION

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
C95.1-2005 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., New 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 (rate) of the incremental energy (dU)absorbed by
(dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given density (p) It is also defined as
the rate of RF energy absorption per unit mass at a point in an absorbing body (see Fig. 1.1)

S AR = d ( d U ] _ d ( d t ]
d t d m d t pdv

Figure 1.1
SAR Mathematical Equation

SAR is expressed in units of Watts per Kilogram (W/kg).

Where:
G = conductivity of the tissue-simulant material (S/m)
P = mass density of the tissue-simulant material (kg/m3)
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. 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).

General Information

Equipment type PCS GSM/GPRS Phone
FCC ID: BEJL10C

Equipment model name L-10C

Equipment add model name N/A

Equipment serial no.

Identical prototype

Mode(s) of Operation

PCS1900

TX Frequency Range

1850.2 ~ 1909.8 MHz(PCS Band)

RX Frequency Range

1930.2 ~ 1989.8 MHz(PCS Band)

Max. SAR Measurement

0.666 mW/g PCS1900 Head SAR

0.617 mW/g PCS1900 Body SAR

FCC Equipment Class

Licensed Portable Transmitter Held to Ear (PCE)

Date(s) of Tests

2011-04-05

Antenna Type

Internal Type Antenna

TRF-RF-303(03)100616
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3. DESCRIPTION OF TEST EQUIPMENT

3.1 SAR MEASUREMENT SETUP

Measurements are performed using the DASY4 automated dosimetric assessment system. The DASY4 is made by
Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland and 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 Fig. 3.1).

A cell controller system contains the power supply, robot controller teach pendant (Joystick), and a remote control used
to drive the robot motors. The PC consists of the Micron Pentium IV 500 MHz computer with Windows NT 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
that 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.

) /
PC
=) :

\'.

Senal

DSP

Famata Corirod

—I—t Connector ‘
Boe Ly ra

Figure 3.1 SAR Measurement System Setup

Hobot
Controller

The DAES3 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.
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3.2 EX3DV4 Probe Specification

Calibration: In air from 10 MHz to 6.0 GHz
In brain and muscle simulating tissue at Frequencies of 450 MHz, 835 MHz, 1750 MHz, 1900 MHz
2450 MHz, 2600 MHz, 3500 MHz, 5200 MHz, 5300 MHz, 5600 MHz, 5800 MHz

Frequency: 10 MHz to 6 GHz

Linearity: +0.2dB (30 MHz to 6 GHz)
Dynamic: 10 mW/kg to 100 W/kg
Range: Linearity: £0.2dB

Dimensions:  Overall length: 330 mm

Tip length: 20 mm

Body diameter: 12 mm

Tip diameter: 2.5 mm

Distance from probe tip to sensor center: 1 mm

Application: SAR Dosimetry Testing
Compliance tests of mobile phones

DAE System

The SAR measurements were conducted with the dosimetric probe EX3DV4, designed in the classical triangular
configuration (see Fig. 3.2) 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 multi fiber line
ending at the front of the probe tip (see Fig. 3.3). 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
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 2nd order fitting. The approach is stopped at reaching the maximum.

Figure 3.2 Triangular Probe Configurations Figure 3.3 Probe Thick-Film Technique
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3.3 Probe Calibration Process
3.3.1 E-Probe Calibration

Dosimetric Assessment Procedure

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

Free Space Assessment

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

Temperature Assessment *

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 the rmistor based temperature probe is used
in conjunction with the E-field probe.

AT 2
SAR = (C—— [E|” -0
e SAR = L
2,

where: where:
At = exposure time (30 seconds) G = simulated tissue conductivity,
& = heat capacity of tissue (brain or muscle), p = Tissue density (1.25 g/cm? 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;

11111
i
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Figure 3.4 E-Field and Temperature Figure 3.5 E-Field and Temperature
Measurements at 900MHz Measurements at 1800MHz
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3.4 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,z)

¥ 5. i U; =input signal of channel i (i=x,y,2)
Byl il cf = crest factor of exciting field (DASY parameter)
- dcp, = 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)
Morm; = sensor sensitivity of channel i (i = x,y,2)
V. uV/(V/mP for Efield probes
Er‘ =J : ConvF = sensitivitv_.r of enhancement in solution
Nm' -ConvF E; = electric field strength of channel i in V/m

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

E, =yE}+E!+E’

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

SAR =E? .2 with  SAR = local specific absorption rate in W/g
" p-1000 B = total field strength in V/m
T = 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.

_ Eifd with  P,,.  =equivalent power density of a plane wave in W/cm?
i 3770 Bk = total electric field strength in V/m
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3.5 SAM PHANTOM

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell
integrated in a wooden table. The shape of the shell is based on data from
an anatomical study designed to determine the maximum exposure in at
least 90% of all users. It enables the dosimetric evaluation of left and right
hand phone usage as well as body mounted usage at the flat phantom
region. A cover prevents the evaporation of the liquid.

Reference markings on the Phantom allow the complete setup of all
predefined phantom positions and measurement grids by manually teaching
three points in the robot. (see Fig. 3.6)

- ;] 2

Figure 3.6 SAM Twin Phantom

: \der 1 :

In combination with the SAM Twin Phantom V4.0 the Mounting Device (see Fig. 3.7),
enables the rotation of the mounted transmitter in spherical coordinates whereby the
rotation point is the ear opening. The devices can be easily, accurately, and repeat
ably be positioned according to the FCC 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 produce infinite number of configurations.
To produce the worst-case condition (the hand absorbs antenna output power), the
hand is omitted during the tests.

Figure 3.7 Mounting Device
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3.7 Brain & Muscle Simulation 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. Harts grove.

Figure 3.8 Simulated Tissue

Table 3.1 Composition of the Tissue Equivalent Matter

Copyright © 2011, Digital EMC Co., Ltd.

835MHz | 835MHz | 1800MHz | 1800MHz | 1900MHz | 1900MHz | 2450MHz | 2450MHz
INGREDIENTS . . . .
Brain Muscle Brain Muscle Brain Muscle Brain Muscle
WATER 40.19% | 50.75% 55.24% 69.04% 55.24% 70.23% 71.88% 73.4%
SUGAR 57.90% | 48.21% - - - - - -
SALT 1.48% 0.94% 0.31% 2.72% 0.31% 0.29% 0.16% 0.06%
DGBE - - 44 45% 28.24% 44 .45% 29.48% 7.99% 26.54%
Triton X-100 - - - - - - 19.97% -
BACTERIACIDE | 0.18% 0.10% - - - - - -
HEC 0.25% - - - - - - -
Dielectric 415 55.2 40 53.3 40 53.3 39.2 52.7
Constant Target
Conductivity
Target (S/m) 0.9 0.97 1.4 1.52 1.4 1.52 1.8 1.95
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]
TRF-RF-303(03)100616 Page10/68
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3.8 SAR TEST EQUIPMENT

Table 3.2 Test Equipment Calibration

Cal.Date

Next.Cal.Date

Type Manufacturer Model (dd/immiyy) (dd/immiyy) S/IN

X] | SEMITEC Engineering SEMITEC N/A N/A N/A Shield Room

X | Robot SCHMID RX90BL N/A N/A F02/5Q85A1/A/01

X | Robot Controller SCHMID CS7MB N/A N/A F02/5Q85A1/C/01

X | Joystick SCHMID N/A N/A N/A D221340031
Hicron Computer Pentium Celeron

X | 3 1GHz Window2000 N/A N/A N/A N/A N/A

Xl | Probe Alignment Unit LB N/A N/A N/A N/A 321

Xl | Mounting Device SCHMID Holder N/A N/A N/A

Xl | Sam Phantom SCHMID TP1223 N/A N/A N/A

Xl | Sam Phantom SCHMID TP1224 N/A N/A N/A
Head/Body Equivalent

O | Matter 458’M|ﬂz) N/A N/A 01/01/11 01/0112 | N/A
Head/Body Equivalent

O Matter(SSng?lz) N/A N/A 01/01/11 01/01/12 N/A
Head/Body Equivalent

O Matter(18())/0l\/(I]Hz) N/A N/A 01/01/11 01/01/12 N/A
Head/Body Equivalent

X | atter(1 QgOA/?Hz) N/A N/A 01/01/11 01/0112 | N/A
Head/Body Equivalent

O Matier2 453)’0,\sz) N/A N/A 01/01/11 01/0112 | N/A

Xl | Data Acquisition Electronics SCHMID DAE3V1 28/01/11 28/01/12 519

[] | Data Acquisition Electronics SCHMID DAE3V1 23/11/10 23/11/11 520

Xl | Dosimetric E-Field Probe SCHMID EX3DV4 24/01/11 24/01/12 3643

] | Dosimetric E-Field Probe SCHMID ET3DV6 06/07/10 06/07/11 1703

] | Dummy Probe N/A N/A N/A N/A N/A

] | 450MHz System Validation Dipole SCHMID D450Vv2 24/01/11 24/01/13 1011

] | 835MHz System Validation Dipole SCHMID D835V2 22/03/10 22/03/12 464

[] | 1800MHz System Validation Dipole | SCHMID D1800Vv2 16/07/10 16/07/12 2d047

X | 1900MHz System Validation Dipole | SCHMID D1900Vv2 23/03/10 23/03/12 5d029

[1 | 2450MHz System Validation Dipole | SCHMID D2450V2 18/03/10 18/03/12 726

] | 2600MHz System Validation Dipole | SCHMID D2600V2 27/05/10 27/05/12 1016

[] | 3500MHz System Validation Dipole | SCHMID D3500Vv2 27/05/10 27/05/12 1018

X | Network Analyzer HP 8753D 08/03/11 08/03/12 3410J01204

X | Signal Generator HP ESG-3000A 01/07/10 01/07/11 US37230529

X1 | Amplifier EMPOWER BBS3Q7ELU 04/10/10 04/10/11 1020

Xl | Power Meter HP EPM-442A 07/03/11 07/03/12 GB37170267

X1 | Power Sensor HP 8481A 07/03/11 07/03/12 3318A96566

X | Power Sensor HP 8481A 07/03/11 07/03/12 3318A90918

Xl | Dual Directional Coupler Agilent 778D-012 11/01/11 11/01/12 50228

[] | Directional Coupler HP 773D 01/07/10 01/07/11 2389A00640

[ | Low Pass Filter 1.5GHz Micro LAB LA-15N 11/01/11 11/01/12 N/A

Xl | Low Pass Filter 3.0GHz Micro LAB LA-30N 04/10/10 04/10/11 N/A

Xl | Attenuators(3dB) Agilent 8491B 01/07/10 01/07/11 MY39260700

X | Attenuators(10dB) WEINSCHEL 23-10-34 11/01/11 11/01/12 BP4387

[ | Step Attenuator HP 8494A 04/10/10 04/10/11 3308A33341

X | Dielectric Probe kit Agilent 85070D N/A N/A US01440118

X Saﬁgleiz”gzr:]?ns_ Tost Set Agilent E5515C 07/03/11 07/03/12 | GB43461134

[1 | Bluetooth Tester TESCOM TC-3000B 01/07/10 01/07/11 3000B640046

NOTE: The E-field probe was calibrated by SPEAG, by temperature measurement procedure.

measurement is performed by Digital EMC before each test.

Dipole Validation

The brain simulating material is calibrated by Digital EMC

using the dielectric probe system and network analyzer to determine the conductivity and permittivity (dielectric constant)
of the brain-equivalent material.

TRF-RF-303(03)100616
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4. TEST SYSTEM SPECIFICATIONS

Automated Test System Specifications

Positioner
Robot: StaubliUnimation Corp. Robot Model: RX60L
Repeatability: 0.02 mm
No. of axis: 6

Data Acquisition Electronic (DAE) System
Cell Controller

Processor: Pentium 4 CPU

Clock Speed: 3 GHz .
Operating System: Window 2000 A.
Data Card: DASY4 PC-Board Figure 4.1 DASY4 Test System

Data Converter

Features: Signal, multiplexer, A/D converter. & control logic
Software: DASY4
Connecting Lines: Optical downlink for data and status info

Optical uplink for commands and clock

PC Interface Card

Function: 24 bit (64 MHz) DSP for real time processing
Link to DAE 3
16 bit A/D converter for surface detection system
serial link to robot
direct emergency stop output for robot

E-Field Probes

Model: EX3DV4 S/N: 3643
Construction: Triangular core fiber optic detection system
Frequency: 10 MHz to 6 GHz
Linearity: +0.2dB (30MHz to 6GHz)
Phantom
Phantom: SAM Twin Phantom (V4.0)
Shell Material: Vivac Composite
Thickness: 2.0+£0.2mm
TRF-RF-303(03)100616 Page12 /68
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5. SAR MEASUREMENT PROCEDURE

The evaluation was performed using the following procedure:

1.

The SAR measurement was taken at a selected spatial reference point to monitor power
variations during testing. This fixed location point was measured and used as a |*

reference value. ! q
The SAR distribution at the exposed side of the head was measured at a distance of |~

3.9mm 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.

Sample SAR Area Scan

Based on the area scan data, the area of the maximum absorption was determined by sp line interpolation. Around
this point, a volume of 32 mm x32 mm x 30 mm (fine resolution volume scan, zoom scan) 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 (see Sample SAR Area Scan):

a. The data at the surface was extrapolated, since the center of the dipoles is 2.5 mm away from the tip of the
probe and the distance between the surface and the lowest measuring point is 1.2mm. 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 (1g or 10g) were computed using the 3D-Spline interpolation
algorithm. The 3D-spline is composed of three one-dimensional sp lines with the “Not a knot” condition (in X, v,
and z directions). The volume was integrated with the trapezoidal algorithm. One thousand points (10 x 10x 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 reference value, at the same location as procedure #1, was re-measured. If the value changed by more than

5%, the evaluation is repeated.

Specific Anthropomorphic Mannequin (SAM) Specifications

The phantom for handset SAR assessment testing is a low-loss dielectric shell, with shape and dimensions
derived from the anthropometric data of the 90th percentile adult male head dimensions as tabulated by the US
Army. The SAM Twin Phantom shell is bisected along the mid-sagittal plane into right and left halves (see Fig.
5.1). The perimeter side walls of each phantom halves are extended to allow filling with liquid to a depth that is
sufficient to minimized reflections from the upper surface. The liquid depth is maintained at a minimum depth of
15cm to minimize reflections from the upper surface.

Figure 5.1 Sam Twin Phantom shell
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6. DESCRIPTION OF TEST POSITION

6.1 HEAD POSITION

F Figure 6.1 shows the front, back and side views of the SAM Twin Phantom. The point“M” is the

REERP reference point for the center of the mouth, “LE” is the left ear reference point(ERP), and “RE” is

v S the right ERP. The ERPs are 15mm posterior to the entrance to the Ear canal (EEC) along the

4 B-M line (Back-Mouth), as shown in Figure 6.5. The plane Passing, through the two ear canals

: and M is defined as the Reference Plane. The line N-F (Neck- Front) is perpendicular to the

_ K\_ reference plane and passing through the RE (or LE) is called the Reference Pivoting Line (see

/ i~ " Figure 6.2). Line B-M is perpendicular to the N-F line. Both N-F and B-M lines are marked on
14 eec o the external phantom shell to facilitate handset positioning.

EFZ e joker s il |

Figure 6.2 Close-up
side view of ERPs

Figure 6.1 Front, back and side view SAM Twin Phantom

Handset Reference Points

Two imaginary lines on the handset were established: the vertical centerline and the horizontal line. The test
device was placed in a normal operating position with the “test device reference point” located along the “vertical
centerline” on the front of the device aligned to the “ear reference point” (See Fig. 6.3). The “test device
reference point” was than located at the same level as the center of the ear reference point. The test device was
positioned so that the “vertical centerline” was bisecting the front surface of the handset at it's top and bottom
edges, positioning the “ear reference point” on the outer surface of the both the left and right head phantoms on
the ear reference point.

werfical

. vertical

center line center linge

Wyl 2

H! hettzontal

; line
fJ__.__.—-""montal /
line :
& acoustic

&

' output
acoustic tp
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Figure 6.3 Handset Vertical Center & Horizontal Line Reference Points
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6.2 Positioning for Cheek/Touch

1. The test device was positioned with the handset close to the surface of the phantom such that point A is on the
(virtual) extension of the line passing through points RE and LE on the phantom (see Figure 6.4), such that the plane

defined by the vertical center line and the horizontal line of the phone is approximately parallel to the sagittal plane of
the phantom.

th

Figure 6.4 Front, Side and Top View of Cheek/Touch Position

2. The handset was translated towards the phantom along the line passing through RE & LE until the handset
touches the ear.

3. While maintaining the handset in this plane, the handset was rotated around the LE-RE line until the vertical
centerline was in the plane normal to MB-NF including the line MB (reference plane).

4. The phone was hen rotated around the vertical centerline until the
phone (horizontal line) was symmetrical was respect to the line NF.

5. While maintaining the vertical centerline in the reference plane, keeping
point A on the line passing through RE and LE, and maintaining the
phone contact with the ear, the handset was rotated about the line NF
until any point on the handset made contact with a phantom point below
the ear (cheek). (See Figure 6.5)

Figure 6.5 Side view w/relevant markings
6.3 Positioning for Ear / 15 ° Tilt

With the test device aligned in the “Cheek/Touch Position™:

1. While maintaining the orientation of the phone, the phone was retracted parallel to the reference plane far enough
to enable a rotation of the phone by 15degree.

2. The phone was then rotated around the horizontal line by 15 degree.

3. While maintaining the orientation of the phone, the phone was moved parallel to the reference plane until any part
of the phone touches the head. (In this position, point A was located on the line RE-LE). The tilted position is
obtained when the contact is on the pinna. If the contact was at any location other than the pinna, the angle of the
phone would then be reduced. The tilted position was obtained when any part of the phone was in contact of the
ear as well as a second part of the phone was in contact with the head (see Figure 6.6).

RE

LE

Figure 6.6 Front, Side and Top View of Ear/15° Position
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6.4 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 (see Figure 6.8). 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 do 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 supplied with the device, the device is tested with each
accessory that contains a unique metallic component. [If multiple accessories
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.

Figure 6.7 Body Belt Clip &
Holster Configurations
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 where a separation
distances between the back of the device and the flat phantom is used. All test position spacing is documented.

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. Worst-case positioning
is then documented and used to perform Body SAR testing. In order for users to be aware of the body-worn
operating requirements for meeting RF exposure compliance, operating instructions and cautions statements are
included in the user’s manual.
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Uncertaint | Probability o (Ci) Standard vi 2 or
Error Description Divisor

value +% | Distribution 19 (19) Veff
Measurement System
Probe calibration 4.8 Normal 1 1 +4.8% 0
Axial isotropy 4.7 Rectangular | V3 0.7 2.7 % o0
Hemispherical isotropy - 9.6 Rectangular | V3 0.7 +55% 0
Boundary Effects 0.8 Rectangular | V3 1 +05% 0
Probe Linearity 4.7 Rectangular | V3 1 £2.7% o0
Detection limits +0.25 Rectangular | V3 1 +0.14 % o0
Readout Electronics 1.0 Normal 1 1 £1.0% 0
Response time 0.8 Rectangular | V3 1 £0.5% 0
Integration time 2.6 Rectangular | V3 1 +1.5% 0
RF Ambient Conditions 3.0 Rectangular | V3 1 £1.7% 0
Probe Positioner +04 Rectangular | V3 1 +0.2% o0
Probe Positioning 29 Rectangular | V3 1 +1.7% o0
Algorithms for Max. SAR Eval. | £1.0 Rectangular | V3 1 £ 0.6 % 0
Test Sample Related
Device Positioning 29 Normal 1 1 £29% 145
Device Holder +3.6 Normal 1 1 +3.6 % 5
Power Drift 5.0 Rectangular | V3 1 £29% 0
Physical Parameters
Phantom Shell +4.0 Rectangular | V3 1 +23% %
Liquid conductivity (Target) 5.0 Rectangular | V3 0.64 £+1.8% 0
Liquid conductivity (Meas.) 5.0 Normal 1 0.64 +1.6% 0
Liquid permittivity (Target) | 5.0 Rectangular | V3 0.6 +1.7% 0
Liquid permittivity (Meas.) 5.0 Normal 1 0.6 +15% o
CombinedStandard +11.8 % 330
Uncertainty
Expanded Uncertainty (k=2) +23.6%

The above measurement uncertainties are according to IEEE P1528 (2003)
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8. ANSI / IEEE C95.1-2005 RF EXPOSURE LIMITS

Uncontrolled Environment

UNCONTROLLED ENVIRONMENTS are defined as locations where there is the exposure of individuals who have
no knowledge or control of their exposure. The general population/uncontrolled exposure limits are applicable to
situations in which the general public may be exposed or in which persons who are exposed as a consequence of
their employment may not be made fully aware of the potential for exposure or cannot exercise control over their
exposure. Members of the general public would come under this category when exposure is not employment-
related; for example, in the case of a wireless transmitter that exposes persons in its vicinity.

Controlled Environment

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). In general,
occupational/controlled exposure limits are employment, who have been made fully aware of the potential for
exposure and can exercise control over their exposure. This exposure category is also applicable when the
exposure is of a transient nature due to incidental passage through a location where the exposure levels may be
higher than the general population/uncontrolled limits, but the exposed person is fully aware of the potential for
exposure and can exercise control over his or her exposure by leaving the area or by some other appropriate means.

Table 8.1.SAR Human Exposure Specified in ANSI/IEEE C95.1-2005

HUMAN EXPOSURE LIMITS
General Public Exposure Occupational Exposure
(W/kg) or (mWI/g) (W/kg) or (mWi/qg)
SPATIAL PEAK SAR 1.60 5.00
“(Hands / Foet/ Ankle / Wis 400 200

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. SYSTEM VERIFICATION

9.1 Tissue Verification

MEASURED TISSUE PARAMETERS

Freq. - Liquid Target Measured | Deviation Limit
[MHz] Date(s) Liquid Temp.[°C] Parameters Value Value [%] [%]

er 40.00 40.40 1.00 5
1900 April. 05, 2011 | Head 22.5

o 1.400 1.430 2.14 +5

er 53.30 53.90 1.13 5
1900 April. 05, 2011 | Body 22.5

o 1.520 1.530 0.66 +5

9.2 T : validati
Prior to assessment, the system is verified to the +10% of the specifications at 1900 MHz by using the system
validation kit(s). (Graphic Plots Attached)

SYSTEM DIPOLE VALIDATION TARGET & MEASURED
(1900 MHz values are normalized to a forward power of 1/4 W)

P Targeted Measured L -

[IUquz'] Date(s) Liquid TeI;LqpuE("jC] A\i’jfge SAR;, SAR; De‘[’;Z‘]t'O” '-[L/T]'t
’ (mWi/g) (mW/g)

1900 | April. 05, 2011 Head 22.5 19 9.85 9.58 -2.74 + 10

1900 | April. 05, 2011 Body 225 19 10.15 10.1 -0.49 + 10

Figure 9.1 Dipole Validation Test Setup
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10. SAR TEST DATA SUMMARY AND POWER TABLE

See Measurement Result Data Pages

Procedures Used To Establish Test Signal

The EUT was placed into simulated call mode (PCS1900) using manufacturers test codes.  Such test signals offer a
consistent means for testing SAR and are recommended for evaluating SAR. When test modes are not available or
inappropriate for testing a EUT, the actual transmission is activated through a base station simulator or similar
equipment. See data pages for actual procedure used in measurement.

Device Test Conditions

The EUT is battery operated. Each SAR measurement was taken with a fully charged battery.

In order to verify that the device was tested at full power, conducted output power measurements were performed
before and after each SAR measurement to confirm the output power. If a conducted power deviation of more than
5% occurred, the test was repeated.

Max. Power Output Table for L-10C (GSM)

Output Power (dBm)

Band | Channel GPRS | GPRS | GPRS | GPRS | EDGE | EDGE | EDGE | EDGE
GSM | 1TX 2TX 3TX 4TX 1TX 2TX 3TX 4TX
Slot Slot Slot Slot Slot Slot Slot Slot
GSM 512 30.2 | 30.2 28.1 261 251 N/A N/A N/A N/A
1900 661 30.1 30.0 27.9 26.0 25.0 N/A N/A N/A N/A
810 30.1 30.0 27.9 26.0 25.0 N/A N/A N/A N/A

Table 10.1 The power was measured E5515C
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11. SAR TEST DATA SUMMARY

11.1 Measurement Results (PCS1900 Head SAR Touch)

FREQUENCY Begin Drift

Modulation Power Power Battery l;gi?tﬁgr: Ar_lrtenena (VSV';“kR)

MHz Ch (dBm) (dB) yp 9
1880.0 | 661(Mid) PCS1900 30.1 -0.059 Standard Left Ear Internal 0.320
1850.2 | 512(Low) PCS1900 30.2 0.278 Standard Right Ear Internal 0.433
1880.0 | 661(Mid) PCS1900 30.1 0.352 Standard Right Ear Internal 0.666
1909.8 | 810(High) PCS1900 30.1 0.109 Standard Right Ear Internal 0.532

ANSI / IEEE C95.1-2005 — SAFETY LIMIT Head
Spatial Peak 1.6 W/kg (mW/g)
Uncontrolled Exposure/ General Population Exposure averaged over 1 gram

NOTE:

1. The test data reported are the worst-case SAR value with the antenna-

head position setin a

typical configuration. Test procedures used are according to FCC/OET Bulletin 65, Supp.C [July 2001].
2. All modes of operation were investigated, and worst-case results are reported.

3. Prior to testing the conducted output power was measured.

4. The EUT is tested 2™ hot-spot peak, if it is less than 2dB below the highest peak.

5.Test Signal Call Mode o Continuous Tx On  oManu.Test Codes BaseStation Simulator

6. Tissue parameters and temperatures are listed on the SAR plots.
7. Liquid tissue depth is 15.0cm.£0.1

8. Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR

measured at the middle channel for each test configuration (Left, rig
and retracted) is at least 3.0 dB lower than the SAR limit, testing

optional for such test configuration(s).

TRF-RF-303(03)100616
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11.2 Measurement Results (PCS1900 Head SAR Tilt)

Spati

al Peak

Uncontrolled Exposure/ General Population Exposure

1.6 W/kg (mWI/Q)

FREQUENCY ECEm DI Phantom Antenna SAR

Modulation Power Power Battery Position Type (WIkg)

MHz Ch (dBm) (dB) yp 9

1880.0 | 661(Mid) PCS1900 30.1 0.067 Standard Left Tilt 15° Internal 0.093

1880.0 | 661(Mid) PCS1900 30.1 0.118 Standard Right Tilt 15° Internal 0.063
ANSI / IEEE C95.1-2005 — SAFETY LIMIT Head

averaged over 1 gram

NOTE:

1. The test data reported are the worst-case SAR value with the antenna-head position set in a

typical configuration. Test procedures used are according to FCC/OET Bulletin 65, Supp.C [July 2001].
2. All modes of operation were investigated, and worst-case results are reported.

3. Prior to testing the conducted output power was measured.

4. The EUT is tested 2™ hot-spot peak, if it is less than 2dB below the highest peak.
5.Test Signal Call Mode

o Continuous Tx On

oManu.Test Codes

6. Tissue parameters and temperatures are listed on the SAR plots.
7. Liquid tissue depth is 15.0cm.+0.1

BaseStation Simulator

8. Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR
measured at the middle channel for each test configuration (Left, right, cheek/touch, tilt/ear, extended

and retracted) is at least 3.0 dB lower than the SAR limit, testing at the high and low channels is
optional for such test configuration(s).
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11.3 Measurement Results (PCS1900 Body SAR)

FREQUENCY Begin | Drift Phantom Antenna SAR

Modulation | Power | Power | Configuration Position Tvpe (WIkg)

MHz ch (dBm) | (dB) yp 9

1880.0 | 661(Mid) | PCS1900 | 30.1 | 0.161 Rear 20 cm without | oo | 0.379

Holster

. GPRS 2.0 cm without

1880.0 | 661(Mid) Class 8 30.0 0.292 Rear Holster Internal 0.374
. GPRS 2.0 cm without

1880.0 | 661(Mid) Class 10 27.9 0.297 Rear Holster Internal 0.463
. GPRS 2.0 cm without

1880.0 661(Mid) Class 11 26.0 -0.003 Rear Holster Internal 0.461
GPRS 2.0 cm without

1850.2 | 512(Low) Class 12 25.1 0.105 Rear Holster Internal 0.369
. GPRS 2.0 cm without

1880.0 | 661(Mid) Class 12 25.0 0.040 Rear Holster Internal 0.487
. GPRS 2.0 cm without

1909.8 | 810(High) Class 12 25.0 0.214 Rear Holster Internal 0.617

1880.0 | 661(Mid) GPRS 250 | 0233 Front 20cmwithout | g | 0123

Class 12 Holster
ANSI / IEEE C95.1-2005 — SAFETY LIMIT Body
Spatial Peak 1.6 W/kg (mWIQ)
Uncontrolled Exposure/ General Population Exposure averaged over 1 gram

NOTE:

1. The test data reported are the worst-case SAR value with the antenna-body position set in a
typical configuration. Test procedures used are according to FCC/OET Bulletin 65, Supp.C [July 2001].
. All modes of operation were investigated, and worst-case results are reported.
. Prior to testing the conducted output power was measured.
. The EUT is tested 2" hot-spot peak, if it is less than 2dB below the highest peak.
. Battery is fully charged for all readings.

. Test Signal Call Mode o Continuous Tx On  oManu.Test Codes Base Station Simulator

. Tissue parameters and temperatures are listed on the SAR plots.

. Liquid tissue depth is 15.0cm.+0.1

© 00 N o 0o b~ W DN

. Justification for reduced test configurations: per FCC/OET Supplement C (July, 2001), if the SAR
measured at the middle channel for each test configuration (Left, right, cheek/touch, tilt/ear, extended
and retracted) is at least 3.0 dB lower than the SAR limit, testing at the high and low channels is
optional for such test configuration(s).

10. In case of the front body SAR test, It was performed test because user can be a belt clip or handset

case in front and rear both sides.

TRF-RF-303(03)100616 Page23 /68
Copyright © 2011, Digital EMC Co., Ltd.




Report No.: DRTFCC1104-0157 FCCID: BEJL10C Date of Issue: Apr.11, 2011

12. CONCLUSION

Measurement Conclusion

The SAR measurement indicates that the EUT complies with the RF radiation exposure limits of the FCC. These
measurements are taken to simulate the RF effects exposure under the worst-case conditions. Precise laboratory
measures were taken to assure repeatability of the tests. The tested device complies with the requirements in
respect to all parameters subject to the test. The test results and statements relate only to the item(s) tested.

Please note that the absorption and distribution of electromagnetic energy in the body are very complex phenomena
that depend on the mass, shape, and size of the body, the orientation of the body with respect to the field vectors,
and the electrical properties of both the body and the environment. Other variables that may play a substantial role
impossible biological effects are those that characterize the environment (e.g. ambient temperature, air velocity,
relative humidity, and body insulation) and those that characterize the individual (e.g. age, gender, activity level,
debilitation, or disease).

Because innumerable factors may interact to determine the specific biological outcome of an exposure to
electromagnetic fields, any protection guide shall consider maximal amplification of biological effects as a result of

field-body interactions, environmental conditions, and physiological variables.
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Attachment 1. — Dipole Validation Plots
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DIGITAL EMC CO..LTD
DUT: Dipole 1900 MHz; Tvpe: D1900V; Serial: D1900V2 - SN:5d029
Commumication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1

Medum parameters used: f= 1900 MHz; o =143 mho/m; g =404; p= 1000 kg/m?
Phantom section Flat Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(8.26, 826, 8.26); Calibrated: 2011-01-24; Electromics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW- DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Diate: 2011-04-05; Ambient Temp: 22 2; Tissue Temp: 223
Dipole Validation

Area Scan (61x91x1): Measurement prid: dw=10mm, dy=10mm
Zoom Scan (7x7x7)/Cube 0: Measurement prid: dx=5mm_ dy=Smm_ dz=5mm
Power Dnift = 0.015 dB

Peak SAR (extrapolated) = 19.6 Wikg
SAR(1 g) = 9.58 mW/g; SAR(10 g) = 4.71 mW/g

du
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DIGITAL EMC CO..LTD

DUT: Dipole 1900 MHz: Tyvpe: D1900V2; Serial: D1900V2 - SN:5d029

Commumication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medum parameters used: f= 1900 MHz; o =1.53 mho/m; g =33.9; p= 1000 kg/m?
Phantom section- Flat Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electromics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW- DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Diate: 2011-04-05; Ambient Temp: 22 2; Tissue Temp: 223
Dipole Validation

Area Scan (61x91x1): Measurement prid: dw=10mm, dy=10mm
Zoom Scan (7x7x7)/Cube 0: Measurement nd: de=3mm, dy=3mm_ dz=5mm
Power Drift = 0.055 dB
Peak SAR (extrapolated) = 19.0 Wikg
SAR(L g} = 10.1 mW/g; SAR(10 g)= 5.2 mW/g

R
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0dB =13 8mWig

TRF-RF-303(03)100616 Page28 /68
Copyright © 2011, Digital EMC Co., Ltd.



Report No.: DRTFCC1104-0157 FCCID: BEJL10C Date of Issue: Apr.11, 2011

Attachment 2. — SAR Test Plots

TRF-RF-303(03)100616 Page29 /68
Copyright © 2011, Digital EMC Co., Ltd.



Report No.: DRTECC1104-0157 FCC ID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL EMC CO..1.TD

DUT: L-10C; Type: Folder

Communication System: PC51900; Frequency: 1880 MHzDuty Cycle: 1:83
Medum parameters used: f= 1880 MHz; o = 1.41 mho/'m; £ =40.2; p=1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(8 26, 826, 8 26); Calibrated: 2011-01-24; Electromics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW: DASY4, V4.7 Bmld 80; Postprocessing SW: SEMCAD, V1.8 Bunld 186

Date: 2011-04-05; Ambient Temp: 22 2; Tissue Temp:22 5
Left Touch, PCS1900 Ch. 661, Ant Internal, Standard Battery

Area Scan (71x171x1): Measurement gnd- dx=15mm_ dy=13mm
Zoom Scan (5x5x7)/Cube (: Measurement grid: d==8mm_ dy=8mm_ dz=5mm
Power Dmift = -0.039 dB
Peak SAR (extrapolated) =0.538 Wikg
SAR(1 g) = 0.320 mW/g; SAR(10 g) = 0.176 mW/g
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n.nnn

—1-1.44

“EXE

-10.3

-1¢.2

0dB=0413mW/g

TRF-RF-303(03)100616 Page30 /68
Copyright © 2011, Digital EMC Co., Ltd.



Report No.: DRTFCC1104-0157 ECCID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL EMC CO..LTD

DUT: L-10C; Type: Folder

Commumication System: PCS1900; Frequency: 1850.2 MHzDuty Cycle: 1:8.3
Medum parameters used: = 1850.2 MHz; = 1.37 mho/m; £ =40, p= 1000 kg/m?
Phantom section: Bight Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(8 26, 826, 8.26); Cahbrated: 2011-01-24; Electromics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-1224
Measurement SW- DASY4, V4.7 Build B0; Postprocessing SW: SEMCAD, V1.8 Build 186

Date: 2011-04-05; Ambient Temp: 22.2; Tissne Temp:22.5
Right Touch, PC51900 Ch. 512, Ant Internal, Standard Battery

Area Scan (71x171x1): Measurement gnd- de=15mm. dy=135mm
Zoom Scan (5x5x7)/Cube 0: Measurement prid: d==8mm_ dy=8mm_ dz=5mm
Power Drift = 0.278 dB
Peak SAR (extrapolated) = 0.723 Wikg
SAR(1 g) = 0.433 mWig; SAR(10 g) = 0.237 mWig

1131
n.nmn

—1-1.44

= -5.44

-10.3

142

0dB =0542mW/g
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DIGITAL EMC CO..LTD

DUT: L-10C; Type: Folder

Commmumication System: PFC51900; Frequency: 1880 MHz;Duty Cycle: 1:83
Mednm parameters used: f= 1880 MHz; ¢ = 1.41 mho/m; £ = 40.2; p= 1000 kp/m®
Phantom section Right Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(8.26, 826, 8.26); Calibrated: 2011-01-24; Electromics: DAE3 5n519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-122
Measurement SW- DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Date: 2011-04-05; Ambient Temp: 22.2; Tissue Temp:22.5
Right Touch, PC51900 Ch. 661, Ant Internal, Standard Battery

Area Scan (71x171x1): Measurement gnid- dv=15mm. dy=135mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm._ dy=8mm_ dz=5mm
Power Drift=0.152 dB

Peak SAR (extrapolated) = 1.16 Wikg
SAR( g) = 0.666 mW/g; SAR(10 g) = 0.353 mWg
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DIGITAL EMC CO..LTD

DUT: L-10C; Type: Folder

Commumication System: PCS1900; Frequency: 1909.8 MHzDuty Cycle: 1:8.3
Medium parameters used: £= 1909.8 MHz; ¢ =1.44 mho/m; £ =40.7; p= 1000 kg/m®
Phantom section Right Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(8.26, 826, 8.26); Calibrated: 2011-01-24; Electromics: DAE3 5n519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-122
Measurement SW- DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Date: 2011-04-05; Ambient Temp: 22.2; Tissue Temp:22.5
Right Touch, PC51900 Ch. 8§10, Ant Internal, Standard Battery

Area Scan (71x171x1): Measurement gnid- dv=15mm. dy=135mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm._ dy=8mm_ dz=5mm
Power Drift= 0109 dB
Peak SAR (extrapolated) = 0.899 Wikg
SAR(1 g) = 0.532 mWig; SAR(10 g) = 0.287 mWig
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Report No.: DRTFCC1104-0157 ECCID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL FMC CO..1LTD

DUT: L-10C; Type: Folder

Commumication System: PCS51900; Frequency: 1880 MHz; Dty Cycle: 1:83
Medium parameters used: f= 1880 MHz; c =141 mho/'m; g =40.2; p= 1000 kg/m?
Phantom section: Left Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(8.26, 8.26, §.26); Calibrated: 2011-01-24; Electronics: DAE3 5n519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW: DASY4, V4.7 Buld B0; Postprocessing SW: SEMCAD, V1.8 Buld 186

Date: 2011-04-05; Ambient Temp: 22 2; Tissue Temp:22.5
Left Tilt, PCS1900 Ch. 661, Ant Internal, Standard Battery

Area Scan (71x171x1): Measwrement grnd- de=15mm, dy=15mm
Zoom 5Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm. dy=8mm_ dz=5mm
Power Drift = 0.067 dB
Peak SAR (extrapolated) =0.145 Wikg
SAR(1 g) = 0.093 mWig; SAR(10 g) = 0.056 mW/g
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Report No.: DRTFCC1104-0157 ECCID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL FMC CO..1LTD

DUT: L-10C; Type: Folder

Commumication System: PCS51900; Frequency: 1880 MHz; Dty Cycle: 1:83
Medium parameters used: £= 1880 MHz; c =141 mho/'m; £ =40.2; p= 1000 kg/m?
Phantom section- Right Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(8.26, 8.26, §.26); Calibrated: 2011-01-24; Electronics: DAE3 5n519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW: DASY4, V4.7 Buld B0; Postprocessing SW: SEMCAD, V1.8 Buld 186

Date: 2011-04-05; Ambient Temp: 22 2; Tissue Temp:22.5
Right Tilt, PC51900 Ch. 661, Ant Internal, Standard Battery

Area Scan (71x171x1): Measwrement grnd- de=15mm, dy=15mm
Zoom 5Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm. dy=8mm_ dz=5mm
Power Drift=0118 dB
Peak SAR (extrapolated) = 0.097 Wikg
SAR(1 g) = 0.063 mWig; SAR(10 g) = 0.038 mW/g
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Report No.: DRTFCC1104-0157 ECCID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL EMC CO..LTD

DUT: L-10C; Type: Folder

Commmumication System: PFC51900; Frequency: 1880 MHz;Duty Cycle: 1:83
Mednm parameters used: f= 1880 MHz; ¢ = 1.56 mho/m; £ = 33.7; p= 1000 kp/m®
Phantom section- Flat Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-122
Measurement SW- DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Date: 2011-04-05; Ambient Temp: 22 2; Tissue Temp: 22.5
2cm space from Body, Rear, PCS1900 Ch. 661, Ant Internal

Area Scan (7T1x111x1): Measurement gnd- dv=15mm._ dy=135mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm._ dy=8mm_ dz=5mm
Power Drift= 0161 dB
Peak SAR (extrapolated) = 0.622 Wikg
SAR(1 g) = 0.379 mWig; SAR(10 g) = 0.222 mWig
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DIGITAL FMC CO..1LTD

DUT: L-10C; Type: Folder

Communication System: PC51200; Frequency: 1880 MHz;Duty Cycle: 1:33
Medum parameters used: f= 1880 MHz; = 1.56 mho/m; € = 33.7; p= 1000 kg/m?
Phantom section: Flat Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Serial: TP-122
Measurement SW: DASY4, V4.7 Buld 80: Postprocessing SW: SEMCAD, V1.8 Build 186

Test Date: 2011-04-05; Ambient Temp: 32 2; Tissue Temp: 32 5
2cm space from Body, Rear, PCS1900 GPRS Class 8 Ch. 661, Ant Internal

Area Scan (7T1x111x1): Measwrement gnd: dx=15mm, dy=15mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid- d==8mm_ dy=8mm dz=5mm
Power Drift=0.202 dB
Peak SAR (extrapolated) =0.610 Wkg
SAR(L g) = 0.374 mWig; SAR(10 g) = 0.217 mWg
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DIGITAL FMC CO.. 1.TD
DUT: L-10C; Type: Folder
Commmmication System: PCS1900; Frequency: 1880 MHz;Duty Cycle: 1:4.15

Medium parameters used: £= 1880 MHz; ¢ =156 mho/m; £ =33.7; p= 1000 kg/m?
Phantom section- Flat Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW: DASY4, V4.7 Buld B0; Postprocessing SW: SEMCAD, V1.8 Buld 186

Test Date: 2011-04-05; Ambient Temp: 32 2; Tissue Temp: 225
2cm space from Body, Rear, PCS51900 GPRES Class 10 Ch. 661, Ant Internal

Area Scan (7T1x111x1): Measwrement gnd: dx=15mm, dy=15mm
Zoom 5Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm. dy=8mm_ dz=5mm
Power Drift = 0.207 dB
Peak SAR (extrapolated) =0.758 Wikg
SAR(L g} = 0.463 mW/g; SAR(10 g) = 0.267 mWig
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DIGITAL FMC CO..1LTD

DUT: L-10C; Type: Folder

Commmmication System: PCS1900; Frequency: 1880 MHz;Duty Cycle: 1:2.77
Medium parameters used: f= 1880 MHz; ¢ =1.56 mho/m; £ =33.7; p= 1000 kg/m’®
Phantom section- Flat Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW: DASY4, V4.7 Buld B0; Postprocessing SW: SEMCAD, V1.8 Buld 186

Test Date: 2011-04-05; Ambient Temp: 32 2; Tissue Temp: 225
2cm space from Body, Rear, PCS51900 GPRES Class 11 Ch. 661, Ant Internal

Area Scan (7T1x111x1): Measwrement gnd: dx=15mm, dy=15mm
Zoom 5Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm. dy=8mm_ dz=5mm
Power Drift = -0.003 dB
Peak SAR (extrapolated) =0.789 Wikg
SAR(1 g) = 0.461 mWig; SAR(10 g) = 0.260 mW/g

R
n.nmnn

—1-1.4¢

-10.3

-14.1

0 dB =0596mW/g

TRF-RF-303(03)100616 Page39 /68
Copyright © 2011, Digital EMC Co., Ltd.



Report No.: DRTFCC1104-0157 ECCID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL FMC CO..1LTD

DUT: L-10C; Type: Folder

Commumication System: PCS1900; Frequency: 18502 MHz Dty Cyele: 1:2.073
Medium parameters used: £= 1850.2 MHz; ¢ =1.55 mho/m; £ =353.5; p= 1000 kg/m’®
Phantom section- Flat Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW: DASY4, V4.7 Buld B0; Postprocessing SW: SEMCAD, V1.8 Buld 186

Test Date: 2011-04-05; Ambient Temp: 32 2; Tissue Temp: 225
2cm space from Body, Rear, PCS51900 GPRS Class 12 Ch. 511, Ant Internal

Area Scan (7T1x111x1): Measwrement gnd: dx=15mm, dy=15mm
Zoom 5Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm. dy=8mm_ dz=5mm
Power Drift= 0105 dB
Peak SAR (extrapolated) = 0.596 Wikg
SAR(1 g) = 0.369 mWig; SAR(10 g) = 0.215 mW/g
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Report No.: DRTFCC1104-0157 ECCID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL EMC CO..LTD

DUT: L-10C; Type: Folder

Commumication System: PC51900; Frequency: 1880 MHz Duty Cycle: 1:2.075
Mednm parameters used: £= 1880 MHz; ¢ = 1.56 mho/m; £ = 33.7; p= 1000 kp/m®
Phantom section- Flat Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-122
Measurement SW- DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Date: 2011-04-05; Ambient Temp: 22 2; Tissue Temp: 22.5
2cm space from Body, Rear, PCS51900 GPRS Class 12 Ch. 661, Ant Internal

Area Scan (71x111x1): Measurement grid: dx=15mm_ dv=13mm
Zoom Scan (5x5x7)/Cube 0: Measurement grid: d==8mm_ dy=8mm dz=5mm
Power Dnift = 0.040 dB
Peak SAR (extrapolated) = 0.780 Wikg
SAR(1 ) = 0.487 mW/g; SAR(10 g) = 0.285 mW/g

du
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Report No.: DRTFCC1104-0157 ECCID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL FMC CO.. 1.TD

DUT: L-10C; Type: Folder

Commumication System: PCS1900; Frequency: 19093 MHz Dty Cyele: 1:2.073
Medium parameters used: £=1909.8 MHz; o= 149 mho/m; £ =34; p= 1000 kg/m?
Phantom section- Flat Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW: DASY4, V4.7 Buld B0; Postprocessing SW: SEMCAD, V1.8 Buld 186

Test Date: 2011-04-05; Ambient Temp: 32 2; Tissue Temp: 225
2cm space from Body, Rear, PCS51900 GPRES Class 12 Ch. 810, Ant Internal

Area Scan (7T1x111x1): Measwrement gnd: dx=15mm, dy=15mm
Zoom 5Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm. dy=8mm_ dz=5mm
Power Drift=0214 dB

Peak SAR (extrapolated) = 1.01 Wikg
SAR(1 g) = 0.617 mW/g; SAR(10 g) = 0.356 mW/g
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DIGITAL EMC CO..1.TD

DUT: L-10C; Type: Folder

Communication System: PCS51900; Frequency: 1880 MHzDuty Cycle: 1:2.073
Medium parameters used: f= 1880 MHz; 6 =156 mho/'m; € =33.7. p= 1000 kg/m?
Phantom section: Flat Section

DASY4 Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senal: TP-122
Measurement SW: DASY4, V4.7 Bmld 80; Postprocessing SW: SEMCAD, V1.8 Bunld 186

Test Date: 2011-04-05; Ambient Temp: 32 2; Tissue Temp: 22 3
2cm space from Body, Front, PCS1900 GPRES Class 12 Ch. 661, Ant Internal

Area Scan (71x111x1): Measurement gnd- d==15mm_ dy=135mm
Zoom Scan (5x5x7)/Cube (: Measurement grid: d==8mm_ dy=8mm_ dz=5mm
Power Dnift = 0.233 dB
Peak SAR (extrapolated) =0.185 Wkg
SAR(1 g) = 0.123 mWig; SAR(10 g) = 0.079 mW/g
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Report No.: DRTFCC1104-0157 ECCID: BEJL10C Date of Issue: Apr.11, 2011

DIGITAL EMC CO..LTD

DUT: L-10C; Type: Folder

Commumication System: PC51900; Frequency: 1880 MHz Duty Cycle: 1:2.075
Mednm parameters used: f= 1880 MHz; ¢ =156 mho/'m_ & =33.7, p= 1000 kp/m?
Phantom section- Flat Section

DASYY Configuration:
Probe: EX3DV4 - SN3643; ConvF(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electronics: DAE3 Sn519
Phantom: SAM 1800/1900 MHz; Type: SAM; Senial: TP-122
Measurement SW- DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Date: 2011-04-05; Ambient Temp: 22 2; Tissue Temp: 22.5
2cm space from Body, Front, PBCS1900 GPRS Class 12 Ch. 661, Ant Internal

Area Scan (7T1x111x1): Measurement gnid- dv=15mm._ dy=135mm
Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx==8mm._ dy=8mm_ dz=5mm
Power Drift=0.233 dB
Peak SAR (extrapolated) = 0.143 Wikg
SAR(1 g) = 0.094 mWig; SAR(10 g) = 0.060 mW/g
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Report No.: DRTFCC1104-0157

FCCID: BEJL10C

Date of Issue: Apr.11, 2011

DIGITAL EMC CO..LTD

DUT: L-10C; Type: Folder

Commmumication System: PFC51900; Frequency: 1880 MHz;Duty Cycle: 1:83
Mednm parameters used: f= 1880 MHz; ¢ = 1.41 mho/m; £ = 40.2; p= 1000 kp/m®

Phantom section Right Section

DASY4 Confisuraiion:

Probe: EX3DV4 - 5N3643; ConvF(8.26, .26, 8.26); Calibrated: 2011-01-24; Electromics: DAE3 Sn519

Phantom: SAM 1800/1900 MHz; Type

: SAM; Senal: TP-122

Measurement SW- DASYY, V4.7 Buld 80; Postprocessing SW: SEMCAD, V1.8 Buld 186

TRF-RF-303(03)100616

Date: 2011-04-05; Ambient Temp: 22.2; Tissue Temp:22.5

Area Scan (71x171x1): Measurement gnid- dv=15mm. dy=135mm

Right Touch, PC51900 Ch. 661, Ant Internal, Standard Battery

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm._ dy=8mm_ dz=5mm

Power Drift= 0352 dB

Peak SAR (extrapolated) = 1.16 Wikg
SAR(1 g) = 0.666 mW/g; SAR(10 g) = 0.353 mWg

1g/10g Averaoed SAR

A Toow Sear Walw al-nz £, T=3, 1=2
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DIGITAL FMC CO..LTD

DUT: L-10C; Type: Folder

Commumication System: PCS19040; Frequency: 1909 8 MHz Dty Cyele: 1:2.073
Medum parameters used: = 1909.8 MHz; 0= 149 mho/m: £ = 34; p= 1000 kg/m?
Phantom section- Flat Section

DASY4 Configuration:
Probe: EX3DV4 - 5N3643; ConvE(7.19, 7.19, 7.19); Calibrated: 2011-01-24; Electromes: DAES 5n519
Phantom: SAM 1800/1900 MHz; Type: SAM; Serial: TP-1224
Measurement SW: DASY4, V4.7 Build B0; Postprocessing SW: SEMCAD, V1.8 Build 186

Test Diate: 2011-04-05; Ambient Temp: 22 7; Tissue Temp: 2.5
2cm space from Body, Rear, PCS51900 GPRS Class 12 Ch. 810, Ant Internal

Area Scan (71x111x1): Measurement gnd- de=15mm_ dy=135mm
Zoom 5Scan (5x5x7)/Cube 0: Measurement grid: dx==8mm. dy=8mm_ dz=5mm
Power Drift=0214 dB
Peak SAR. (extrapolated) = 1.01 Wikg
SAR(L g) = 0.617 mWig; SAR(10 g) = 0.356 mW/g

1g8/10g Averaged SAR

A bl Soow toar:Wabe Along o, el ded

-h —
& Y
o i
[Ty H'\
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-k k,
N
b
bl
5 ™
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e oy
.'E -
s 5
Ea \HI.H
S
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- s -
- =
- e
= B H-\-\"\i
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Calibration Laboratory of
Schmid & Partrer
Engineering AG

Faughaussirasen 41 B004 Furich, Switrerland

g Schwsirarincher Kalibrierdienst
Eorvice suisso d'ttalonnags
Servizio svizeero di tartum

5 Swiss Calibration Service

Accraditation Na: SCS 108

Aconedian by e Seise Acoradiaton Sansce [SAT)H
The Swiss Accreditation Service is ans of the =ignaiories o ihs EA
Keultilateral Agreement far the recegnition of calibration certficates

Eliont Digital EMC (Dymstec)
ICALIBRATION CERTIFICATE

Ciljact EHHW-“-— SNSM

Cartifieats Nt EX3-3643_Janii

Qi CAL-01.97, OA CAL-12.v6 QA CAL-14 w3, QA CAL-23 v4 and
QA CAL-26.v3
Calibration procedura for dosimelric E-field probes

Caibialion procsd.me k)

Calibrahian clais

January 24, 2011

Tres calitirat e patfcale dacuneils (e bdoesstiiily o nalonal slardaids shoh ssales the physical smils of measuremsnis (51

The messurements and the unceranliss with cocnficence probabiity are given on the falewng pages and ane aan of e canifcala

AS caliraisns hawe baer conducled i the closed Inbomtory facilte emeronmant berperabure (22 2 170 and hurmdsy < 7%

Galibration Equipenen ussd (MATE wiizsl for calibratian)

Primary Blarsdaids [[=E Cal Dale {Cartifizale Mo.j Schedulec Saliradon
| Power meler EL4103 I CHat 33T |-Egr-10 (He M 7-01138) ,ﬁ.:-1 i
| Porére ganand E44125 | MY414RE5TT 1810 (Mo 21701713} o1
Power sersor E44124 | YA 1208057 lofpe-TU (e 2170173} Boe-1t
Haferarcs 3 A8 ATaniatnn | B RRIES |3 AN-S1A- 100 (M. 31701156 Flart1
Referanc= 20 0B Afleiualal | BhS50E6 [H0h) S0-Mar- 10 Mo, T1701181 Bar-11
Mplererce U o ot | b1 -1 P ] SO-Kar- 1006, F1r-01 180 Mar-11
Raferands Proba ES30W2 | SM30S £8-Dec-10 (ho. £53-313 Oectio) Arc-11
DAE4 A Gl a5 F0-par- 10 ko GAEL-GED Apio) Bor-11
Secondary Slandanos 10 # Check Dale {mn house| Sohmilulgy Theck
FiF geperator HP BE45C L5421 700 4815323 in house checs Oa-08) 1N hodsge chack: 0o-11
Mehaark finalyzer HE 8YEIE LEE37 300558 18-Cack=01 Cin b chack Da-900 I howse chede: Oz
Hame Funzton Slgratuna
Cabkestad by Falja Pokesic Techmizal Manager ﬁf,
i ¥ ,:—ﬁ'
fpprowed by Fin Barmhall RAD Diresior " s .
7o A erare A
Issued: January 28, 2011
T calbralinn esnlifeata shall aol be repreeluced aacspl B Ml wilhesil writien approval of the laboratery

Cartfizale Mo EX3-3843 Jaa i Page et 11
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Calibration Laboratory of
Schmia & Partnar
Enginearing AG

Zoughausstrasse 41, B0 Zurich, Switzerland

5 Sthweizerischer Kalionordienst
Sarvica sulssn ddtalennags
Servizio svizzero di taratura

5 S iak Callbration Berace

Aciredbed by tbe Saiss Accredilabon Serice (545 Accradiation Me: SCS 108
Tha Ewlss Accraditathon Sarvice & ame of tha signatonss 1o tha EA
Multitateral Agreement for the recognition of calibration cerificates

Glossary:

TS5l Lissu srmuiating lguid

SOFEMx v sensilivity in free Space

Conyl sansitivity in TSL ¢ NORMS v .2

DCP diode compression gt

CF crest facter (1duty_cyele) of the BF signal

A B C moaulation dependent lineanzation parameaiers

Polarization o i roiaticn around probe axis

Polamzalion & & rolaton arcund an axis Fal s in ik olare nomal (o probe axis {8t measurement center,

2, 4= 10 [= normal to probe axls

Calibration is Performed According to the Following Standards;
al [EEE 5td 1528-2000, "IEEE Fecommended Practice for Detarmining the Pezk Spatial-Averaged Specific
Absorption Rabe (SAR] R Me Human Head rom Wireless Sormunications Devices: Measurement
Technigues®, Decermbear 20003
b IEC 62209-1, "Procedure 1o measure the Speciic Absorplion Rate (SAR) for hand-held devices used in closs
proximity ta the ear (freqeency rangs of 300 MHZ 1o 3 GHz)", February 2005

Meathods Applied and Interpretation of Parameters:

s WORMx 22 Assessed Tor E-fieid polacsalion & = 04 £ 300 MHz n TEM-call; 1 > 1300 MHz- R22 waveguids)
NORMzx,y,2 are anty intermediate values, i ¢, the uncertaintios of NORMxy,z doss not effect the E™-feld
wnpartainty nside TSE (see below ComeE

«  WORMx vz = NORMx, p.z * frequency _respanze [sea Fraquenoy Respanse Charl), This linearization is
imptemarded in DASY 4 softwere varsions later than 4.2 The unceramty of the frequency respense is inchuded
i1 the stated uncerainty of ConwF.

o OOy 20 DCP are numercal lineanzation parsmniele s assessed basad on the data of power awesap win CW
sigral [ne wncenzinty required). DO coes not depend on freguency nor media

o Ap oy r Bayz Ciyz VAxyz A 4 Care numencal imearnzaton parameters assesasd hased on (hea dala of
ponear sweeup for specific modwlation signal. The paremeters do not depend on frequency nar media, VR is the
rnaxirmiem calibrabon range expressed in RMS voliaga across the diode

s ConuF and Boundary Effect Parameters: Assessond 0 Mal pharom usirg E-Reld (or Temperaturs Transfar
Standard-for f < 800 MHz) and mzide waveguide using anafyiical ield defibulions based on pawer
measurements for = 800 MHz, The same setups are used for aasessment of the paramelers applied for
boundary compensation (2lpha, depth) of which typecal uncerainty valees ae given, Thiesy paramaters are
used in DASY4 softeware to imprava probe accuracy closs 1o the boundary, The sensitivity in TSL comesponds
to MORM:, v,z * ConvF whereby the uncantainty corresponds 1o thas given for ComeE. A frequensy depandant
ComeF i used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz o = 100
AHz.

= Ephencal saiopy (A0 deviolion Froe sotmoy): m a fiskd of low gradiants realized using a flat phartom
exposed Dy @ palch andesna

= Sanzor Offser The sensor offset corespends 1o the offsel of virlual moasuremant centar from the probe tip
{on probe axia), Mo inlerance required

Carbficate Mo: EX3-3843 Jan11 Pega 2.cf 14
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EX30V4 SN:3643 January 24, 2011

Probe EX3DV4

SN:3643

Manufactured: January 8, 2008
Last calibrated: January 26, 2010
Recalibrated January 24, 2011

Calibrated for DASY/EASY Systems

[Mote: ron-compatibls wilh DASY? systam’)

CandiEts Mot EXE-3643 Jan1 Fage 34 11
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EX3DV4 SN:1643 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Basic Calibration Parameters

{Sersor X | Sensor ¥ | SensorZ |Unc (k=2)
Nt_:u_rn1_[_||_"{,fi'-f.'m]7:r°‘ 0139 042 046 | +101%
CCP imvy” 966 g5.4 85 ()

Modulation Calibration Parameters

Lo Communication System Name PAR o, B c ¥R une’
dB dBuV my [h=2)
10300 (Y LR L] K a.oa 000 100 148 | 224%
Y n.0a 0,00 1.00] 1286
Z 0.00 0.00 1.00] 1453

The repored uncertainly of maasuremeant is stated as the standard uncertamty of maasurament mulliplied
by the coverage factor k=2, which for 2 nomal distribution corasponds to a coverage probability of

approximately 95%.

= Thaa unorbianbis of MenpX ¥ Z da st sifect tha S-hold dnoorsenly inside TEL [sos Pogea Sand B)
B Miinmiiis bismaiduiian T T R L T L] TS W [T

g LincaraiTy 18 oelamminsd g the max mum Ssiaton bom inear respanse apchitg ressang uls: dainbuion and = expressed o0 he souare of the leid value

Cediflcsts Mo EX3-3623 Jgnt Hagse & of 11
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EX20V4 SN:3643 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Calibration Parameter Datermined in Head Tissue Simulating Modia

I [WHz] Validity [MHz]" Parmittivity Conduetivity ComvF X ConwF ¥  ConwF Z Alpha Depth Une (k=2
45l £50 ¢ 4 100 43525% 0.HY * 5% =N K 46O 012 1.00 +13.3%
B35 + 504 = 100 4.5+ 5% 080 + 57 B.56 a6 d bH [ RA 064 +11.0%
1750 =50/ =100 40.1 & 5% 137+ 5% B.53 8.58 858 463 O7e =11 0%
1900 £ 500+ 100 A0.0 1L 5% 140 4 5% B.26 8.2 i 26 064 0.72 =11.0%
2450 = 50/ & 100 39,2 + B% | B0 = 5% .40 740 .40 052 077 =110%
The validity of £ L0 MHZ aoly SpRias 19 NARY we d st Highe: (see Page 2] The Locerdaiey i tha RES ef the ConvE dnzerainiy ot coibmlian e secy

and tea wurcanainie i the indicaiss rsguercy bard

Lorificatn Mo EXA3-3843 Jen71 Fage 5 of 11
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EX3DV4 SH:1643 January 24, 2011

DASY/EASY - Parameters of Probe: EX3DV4 SN:3643

Callbration Parameter Determined in Body Tissue Simulating Medla

t [WHz| Validintg [MHz1" Pormitivity Conductivity  ComvF X Canvk ¥ Convk £ Alphia Dapth Unc (k=7]
450 =50 /2100 BG.T £ 5% 094 4 5% 10,29 1034 1031 (.08 108 +133%
B35 + 50z 100 562 +5% Q8T £.5% B.a7 g8 .87 .52 BT &+ 11.0%
1750 +5C =100 E3.4 1 5% 1.48 1 &% T.48 T.44 T4B 0.ED 065 4 0
fond B0 2100 EiI+ bW 162+ 5% T4 719 LS D44 083 £11.0°
ZAED =50 /=100 2T+ 5% 1.86 £ 5% T.03 T.03 Fod o5 074 &11.0%
200 + 8G= 100 525 + 5% 406 2 5% &.96 655 B 58 025 1.07 217 0%
AR + 501100 513+ 5% 3371 +5% 516 G135 G156 033 1.30 213.9%
B0 80z 100 A8.0 + 5% 5.30 + 5% 4.32 .32 .32 a5 190 2 131%
5300 + 5202 100 488 + 5% 542+ 5% 4.15 4,13 415 .50 190 &13:1%
SE0: + 5C M+ 100 485 ¢ 5% 577 2 5% 3.7 372 372 CoB0 183 #1318
L = 50/ £ 100 402 + 5% G.00 = 5% .80 bl ae 186 Bl 180 21315
The wiidity ol o 100 MHz ony Applies: Foy DA SY vl snd higher jsss Fage 1) Tha oncerainty is the RSE of the ConyF uncerarly at cakbrcion froquancy

ard [he unzerianly o0 inm indicaled frequency band

Canilisals Mo EX3-3843 Jani? Paga B el 11
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EX3DV4 SN:3643 January 24, 2011

Frequency Response of E-Field
{TEM-Call:fi110 EXX, Waveguide: R22)

g .1
H &
]
Py
o —
W

£ 1 B — e - B S -
o —
=8
=
£ g9
-
u
E
o
[
(=8

16

a 504 10p0 1200 2000 2500 kL
f [MHz]
—a—TEM ——

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Carificabe Mo EX336843 anl 9 Popa T e 11
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EX3DV4 SH:3643 January 24, 2011

Receiving Pattern (¢), 3 = 0°

f= 600 MHz, TEM ifiT10EXX f = 1800 MHz, WG R22

—s—y  —s—y —a—1 —o—Tu i  ——{ e =O—Tn

s WL O]
—E— U e
s [l i
—— 1800 Wt
—d— 300 W

=40 300

(=1
&
o
.
[
(=]
in
A

Uncertainty of Axial lsolropy Assessrment: £ 0.5% (k=2)

Carificate Ma- EX33847 jant Pags & of 11
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EX30V4 SN 3643 January 24, 2011

Dynamic Range f(SARqaq)
{TEM cell, f =900 MHz}

E+IE

1 E+d5
S04
=
2
=101
-
kS
>
]
n
g 1 Ev02
=
1.E4+]
1 E+00
[l 0t 0.1 x] 100
BAR [mWicm’]
ol W Koo -y i+ can L =7 or
: .-'l-' “"
1
an
& O e
=
[
o
c-140
LI‘] _l:
L0
0.00: .01 01 1 1L 1L
BAR [indiom’)
Uncertainty of Linearity Assessmant: £ 0.8% (k=2]
Cerfificats Mo EX3-3643_Jan1 1 Page 9ol 11
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Date of Issue: Apr.11, 2011

EX30V4 SN:3643

Conversion Factor Assessment

f =135 MHz, WGLS RY (head)
40 aoa
35
250
a0
z., zaco
g —
] H
-EE [ E 1E 0
EEE: 2
&‘i Ei00
10 i
<
G & 4o
0.0 f
1] 1 F] 20 20 40 C¥ £a a i
z[mim] E[imin]
o= Arvng e .t L e 1 B o L B— Akt il

= 1750 MHz. WELES RZZ (haad)

Deviation from Isotropy in HSL

Error (§, 3], f = 900 MHz

i
L.
1d
n 02
an g —
i B
d
iiH ':'
L8 o
L =14 E
L g [FT]
* i i
15 ¢
10
1C
'I W
i

W -1.00-050 B0 80-0.00 B-0.60 040 B 0d-0 20 B0 20000

OOE:DZY BECI0840 D040 E0AE0A0 B0 80 0

Uncerainty of Spherical lsatropy Assessmant: + 2.6% (k=2

Cerilicat Mo EX3-3843_Jan1]
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EX3DV4 SN:3643

Other Probe Parameters

Date of Issue: Apr.11, 2011

January 24, 2011

Sainsor Arangaimenl Triarsquiar
Connecior Angle (7} MNat applicabla
Mechanical E-_rf;r_'e DE1E:‘.i|:-:.1nue - -Ianahlej
Crpbical Surtaco Detecton Moda thsabled
Probs Overall Langtn 33T mm
Probe Body Diameter 1)
T Length 9 eam
Tip Diameler 2.5 mmi|
Probs Tip to Sensor X Calibration Paint 1 '!1"!
Probe Tip o Sensor Y Catbration Paind * |
Proba Tip to Sensar Z Calibrafion Poont t 11rli
E’ecn:nmmen:leu Massurement Distanca from Surface 2 mm
Cadificats Mo EX3-3642 Jan11 Page 17 af 11
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Attachment 4. — Dipole Calibration Data
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Calibration Laboratory of A e,

Schmid & Pariner e
Engineering AG ijﬂmﬂf}_____a 2

Zeughsuseirasss 43, 8004 Zurich, Swilserkand A

ey

Accrudied by 1tha Swiss Ancraritation Ssovica (fA45)
The Swiss Accreditation Servica is ane of the sipnatories o tha E&
Multilateral Agreement for the recognition of crdibration ceetificates

Digital EMC (Dymstec)

Ciient

S

- -—T = -
T aa
- o -

Lo

Schweizesischer Kalibrnrdiansd
Service suisse d'éalonnage
Servizio svizzera di tarafura
Swiss Calibration Service

hzereditation Me.: SCS 108

Certificate No: D1900V2-5d029_Mar10

CALIBRATION CERTIFICATE

D1200V2 - SN: 54028

Oitjees

QA CAL-05V7
Calibration procedure for dipole validation kits

Calibralion procoduny s

GallpElon aEie

March 23, 2010

Trie calipraton cearfilicals dacurmants the imceatilty o national standemds, which reafize tha physical units of measursments (S
Tha measuremantz ard the uncerisnlies with confidance probehibty ae given on e nlcwing pagss end ae perl of e cetidoals

All calibrations have Sean conducied in s closed laborooy facilny; anvimrment lemparasirg (22 = 317G and humdily < 7

Calizraton Egupimer wsed IMATE crieal for calibratan]

Prenary Standarss I0 = Al Mass -:I'"'.n!'llll:lfﬂ-_l-"qu 4 Echeduled Caibration
Preamr matar EPR-£428 GEBIT4I07 M 06-0-00 (Mo, 217-010a8) Ot B
Prasrr zansar HP B481 & A5 577273 06-01-08 (Mo 217-010a8) Oxd-10

Retrrmnra 70 o8 Attenuator SM: 5086 (204 H-Mar-J8 Mo: 21701 028) Mar-10

Typr-M mismatch cnmhination SN ST 2 1 0RAET A1-Mar-08 Mo 21 7-010248) Mar-10

Arlerence Proba EGENAVA SN A205 2E-Jun-08 Mo, ES3-3205 _Jundd) din-1n

AaF4 SM: Bt g2-Mar-10 |No. DAEL-A01 Marid) Itar-11

Serandary Biandamis irna Chack Dale [in houss) Senadled Cnack
Power ganaor HE BAE1A MY¥41032117 |B-Cet-02 {in nouse zhack D0 In house chack: Ot 11
AF genarator REE SKT-08 100005 £ Aug-a |inhouse chank Det-08) In house shock: Oof 11
Metwors Analyzer HF 3753E USATIS0EE5 54206 18-Cct-01 {in house check Oot-03) In house chock: Qo 10

Mama SO
Calibraiad Ly D iy Laharatary Tachnlclan
Aproeest biy: Wt Pokov Technical Manager

Tnis cabbration cemfcate ghall nol be rearosuced exsapt i full wisout written approval o 6 abaraton

Camihcats Np: D1900VE-20029_ Marin Page 1 al A
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Cﬂ“bmtiﬂn Lahnratnw ﬂf e.'\--::-\\é':\-\_o-' ; 5. E‘ Schweizarischer Kalibrierdianst
P = - =
Schmid & Pariner iﬁm g 5ovies sulsse ditslonniage
Engineering AG i Servizio svizzero di faratura
Zeughausstrassa 43, A00Y Zurich, Switzeriand ’r 1'; “‘*k S Swiss Calneation Sarvica
ilait
toomdiled by tha Swiss Avcraddation Sevice (SA5) Arcraditation Mo @ SCS 108

The Swiss Accreditabon Service i pne af the signatories to the Ea
Multilateral Agreement for the recognition of callbration cartificates

Glossary:

TSL tissue simulating hiquid

ConvF sensitivity in TSL/ NORM x v,z
M/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 152B8-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeant Technigues”, Dacembear 2003

b) IEC 62208-1, "Procedura to measure the Spacific Absorption Rate (SAR) for hand-held
devices used in close proximily 1o the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) Federal Communications Commission Office of Engineenng & Technology (FCTZ OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”.
Supplement & (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e Measurament Conditions, Further details are available from the Validation Repor al the end
af the certificate. All figures stated in the certificate are valid at the frequency indicated.

»  Anionna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantem sentrun with the arms oriented
parallel to the body axis

o Feed Point Impedance and Returm Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Relum Loss ensures low
reflected power. Mo uncerainty reguired,

o Clectrical Delay: One-way delay Detween the SMA connector and the antenna feed point.
Ma uncerainty required.

= SAR measured: SAR measured at the stated antenna input power.

o SAR nomalized: SAR as measured, normalized to an Input power of 1 W at the antenna
connector.

o  SAR for nominal TSL paramelers: The measured TSL parameaters are used to calculate the
nominal SAR resull

Cartilicate Mo D1A00YV2-5A0298_ Mt FagaPaold
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Measurement Conditions
DASY system configuration, 8a far as nat given on page 1

DASY Version DAEYR V52

Extrapolation Advanced Exirapolation 1

Phantam hMaduar Flat Phaniom W&.0

Distance Dipole Center - TSL ‘IIT'.rrlm with Spacar

Zoom Scan .He.s';n-!-utinn ik, -1,.- Nz =5mm

Frequency THEN) MHZ + 1 RHZ B

Head TSL parameters
The faliowing parrmeters and calculations were applied,

Temperatura Permittivity Conductivity
Wominal Head TSL paramelers PEnTG 400 ‘.4I:I-r='-'1u-'rr=
Measured Head TSL parameters 220 =030 411 6% 1.45 mho'm = & -=~‘._
Head TSL temperature during test (21.5 = 0:23) 50 e .
SAH result with Head TSL
.! SAR averaged over 1 cm’ (1 o) of Head TSL Condition | ]
SAR ed s 280 mW imput powar I 100miW /g
AR normalized rormalized to 19 A0.0 W/
_E.f-'-.H for nominal Head TSL parsmetars normalized o 1w 39.4 mWV Jg £ 17.0 % (k=2)
SAA averaged over 10 cm” [10 g) of Head TSL conditian |
BEAR meaasured 250 mW inpd poswer 5Z23mWwig
SAR nomalized normalized to 1W 20,6 mW /g o
SAR for nomingl Head TSL parametars | normalized fo W 20.8 mW /g = 18,5 % (k=2)
Cerilicale Na D1000Y2-5d029_MarD Fagsdotd
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Body TSL parameters

The fofiowing parameters and calculations were applled

] Temperatura Pearmittivity Conductivity
Hominal Body TSL parameters 2200 533 1.52 mha'm
Measured Body TSL parameters (220 0.2 "0 B40 +6% 1.58 mho'm £ E %
| Body TSL temperature during test | (254000
SAR result with Body TSL
SAR averaged over 1 em” {1 g) of Body TSL Cordition
SAR measured 250 miW input power 103 mW /g
S5AR normalizea nermalizea o 1w 41.2 mW /g
SAR for nominal Body TSL paramatars normalized o 1W 406 mW /g £ 17.0 % (k=2)

SAR averaged over 10 cm’ (10 gj of Body TSL

SAH measwrad

S8R nesmalizod

SAR for nomingl Body TSL pasametars

corsdition
250 mW Input powe 5.50 MW /g
normalized to TW 22 0 miW /g

neemalizad kb 1w

Ceiicate Mo 0H300VE-50029 Mar1l

Pape 4 of 4

21.9 mW /g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point AQT - 1.4 ik

RAeturn Loss - 35,6 cB
Antenna Parameters with Body TSL

Impedance, anstamed o feed point 455 - 08 K1

Aeturn Loas - 26.4 dB
General Antenna Parameters and Design

Electrical Celay (one girection) 1196 ns

faX § Pl ':!'Jl'lg tRFm use st 100 radialoed PowEr, cnlly i ﬁllll:;ht WG af e l'_'lal_u;,:lg maar tha [gg-jpcir.[ can be measurad,

Thae dipole |= made of standard samirgld coaxial cable, The corler conductor of the feeding line is dirsctly connectad to tha

second arm of the dipele, The antenna 15 therefore shant-carcuited for DO-signaks

Mo excesasive farce must be applied o the dipole ams, because they might bend of tha soidared connsclions near the

feedpaint may be damagea,

Additional EUT Data
Fanutactareda by SPEAG
Fanufactared on Decamipar 17, 2002

Carificate Mo: D S000V2-54020_Mar1id Pags 5of 3
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DASYS5 Validation Report for Head TSL

DateTime: 23.03.2010 11:39:54
Pest Laboratory: SPEAG, Zunich. Switzerland
DUT: Dipole 1M MHz: Tvpe: DIV 2; Serial: DIV 2 - SN:5d029

Communication System: CW; Frequency: (900 MHz: Duty Cycle; 121

Mediwm: HSL U1 BR

Medium parameters used: F= 1900 MHz; o = 145 mho'm; g, = 41.2: p = 1000 kp/m’
Phantem section; Flal Section

Measurement Standard: DASY S (IEEETEC/ANSI CA3, 19-2007)

DASY S Confizuration:
= Probe: ES3DV3E - SNA205; ConvB(5 09, 508, 5007 Cabibrated; 26.06.3009
o Sensor-Surface: Jmm o Mechanical Surface Delection)
»  Electronics: IPAFRA Snalh ; Calibrated: 02,03 2010
s Phantem: Flal Phantom 5.0 (front); Type: QENODPSOAA: Seral- 1K1

+  Measurement SW: DASYS, V3.2 Build |57, SEMCAD X Version 14.0 Build 57

Pin=250 mW /d=10mm, dist=3.0mm (ES-ProbeZoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm. dy=5mm, dz=5num

Reference Value = 96,3 Vim; Power Drifi = 0064 dB

Peak SAR {extrapolated) = 13,3 Wkg

SAR(L gi = 10 mWig: SAR(0 g) = 5.23 mW/g

Muaximum value of SAR (measured) = 12.7 mW /g

]

0dB = 12.7mW/g

Cerlficate Mo: D1900Y2-53029 Marin Page 8ol 9
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Impedance Measurement Plot for Head TSL

< Mme JH1A Buragezg

HI 1= 1 LE- 1 1k 1 b J5 g 1 920 2 308 AR

Certificats Mo D1800W2-30029Marid Page 7 af &
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DASYS Validation Report for Body

Dratef Time: 17.03.2000 12:36:35
Test Laboratary: SPEAG, Furich, Switkerland
DUT: Dipole 1996 MHz; Type: D1900V2; Serial: D190V 2 - SN:5d029

Communication Systerm: CW; Frequency: 1900 MHz: Duty Cyele: 1:1

besufivmm: MSL U1 | BA

Mediom purameters wsed: (= 1900 MHz: o = LS8 mho'/m: &, = 55; p= (0N} ig.’r:i?
Phantom section; Flat Sectian

Measurement Standard: DASY 5 (IEEEABRCANST CH3, 19-2007)

DASYS Configuration:
o Prohe: ERIDY3I - SN3205: ConvE( 4,559, 439, 4.539): Calibrated: 26006, 2K
o Sensor-Surface: dmm (Mechanical Surface Detection )

Electronicos: TYAES Snaidl: Calibrated: (203,201

Phantant: Flat Phantom 5.0 (hack ) Type: QDUONPS0A A; Serial: 1002

Measurement SWr DASRY S VA2 Build 157 SEMCAILY X Version 14.0 Bold 57

Pin250 mW fd=10mm, dist=3.0mm (ES-Probe)yZoom Scan (7x7x7) /Cube 0: Measurcment
grid: de=3mm, dy=3mm, dz=5mm

Reference Value = 93,6 Vim; Power Drift = 0,082 dB

Peak SAR (extrapolated) = 17.2 Wiks

SARIL g = 103 mW/g: SAR(IO p) = 5.5 mW/p

Muximum value of SAR (measured) = 13 mW/g

|

DdB = 13mW/p

Certificate Mo D1800V2-64028 MariD FageRol 8
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Impedance Measurement Plol for Body TSL

17 Fa ol LAsZTa 5

Cerbficate No: D1500V2 54020 Karld Page Qo 0
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