SAMSUNG ELECTRONICS Co., Ltd.,
Regulatory Compliance Group

. IT R&D Center
416, Maetan-3dong,

Yeongtong-gu, Suwon-si,
Gyeonggi-do, Korea 443-742

[EST REPORT ON SAR

Model Test ed: GT-16220

FCC I D (Requested): A3LGTI 6220

Job No: FG 158

Report No: FG 158- 51

Dat e i ssued: Jun. 16, 2009
- Abstract —

This document reports on SAR Tests carried out in accordance with FCC/OET

Bulletin 65, Supplement C(July 2001).

EH JUNG - Test Engineer

Authorized By %7

JD JANG - Technical manager

Prepared By

of 33



Contents
1. GENERAL INFORMATION ... ..ottt ittt ettt e sh et e s bt e s e e e s asbe e e s nre e e enreean 3
2. DESCRIPTION OF DEVICE ......otiiitiie ittt ettt ettt e e i 3
3. DESCRIPTION OF TEST EQUIPMENT ....otiiitiiteiiiieesitiee e s steee e s seeeesnneeeesneeeesnaeeessnaeeessneeaesnnnnnesnns 4
3.1 SAR MeEASUrEMENT SELUP ...coeiuieiieiiiiie et e e e et e e s eee e e e e e e e saeeeeesmeeeeeennneeeanneeanns 4
K o (1Y Lo N o (o] o= RSO 6
3.3 SAM PRANTOM ...t b e ab e e 8
3.4 Brain & Muscle Simulating Mixture Characterization...............ccccciiiiiiii e 8
3.5 Device Holder for TranSMItters ..........ooo it 9
3.6 Validation DIPOIE ........cooiiiiie e 9
3.7 EQUIPMENt Calibration..........cooii i 10
4. SAR MEASUREMENT PROCEDURE .......cooiiiiiiiiiiiit ettt 11
5. DESCRIPTION OF TEST POSITION ...ttt ettt eesneee e 12
5.1 SAM Phantom Shape.........oci ittt e et e e e e e e e e e e aeeeeeneeeens 12
5.2 Cheek/TOUCKH POSItION ... et 12
5.3 EAR/TIIE 15° POSIHION ....ceiiiiie ettt b e b e e 14
5.4 Body Holster/Belt Clip Configurations...............coooiiiiiiii e 15
6. MEASUREMENT UNCERTAINTY ...oiiiiiiitiiiiit et estte e steee et e e s saeeeesnteeesnteeesseeeessaeeeanaeeennnes 17
7. SYSTEM VERIFICATION ...oiiiiittieeiitiite ettt e sttt e e st e ase e e steee e steeeesnteeasseeeesnneeeesnnteeesnseeeesnseeensees 19
7.1 TiSSUE VETIfICAtION ...ttt e ettt e e e bt e e s be e e e sreeeeans 19
7.2 Test System Validation ... 19
8. SAR MEASUREMENT RESULTS ... .ottt ittt et sbte e e e e e be e e s snneeeen 20
8.1 Measurement Results(GSM850 Right Head SAR - TouCh) .......ccoviiiiiiiiiiiiiiee e, 22
8.2 Measurement Results(GSM850 Right Head SAR - Tilt) ........cooveiiiiiniienieieeeee 23
8.3 Measurement Results(GSM850 Left Head SAR - TouCh)......ccvviiviiiiiciiiiiee e, 24
8.4 Measurement Results(GSM850 Left Head SAR = Tilt)......coovviiviiiieiiicieeee e 25
8.5 Measurement Results(GSM850 Body SAR without HoISter)...........ccooeeviiiiiiiiiiiece, 26
8.6 Measurement Results(GSM1900 Right Head SAR - TouCh) .......ccooviiiiiiiieiiiicieeee e, 27
8.7 Measurement Results(GSM1900 Right Head SAR - Tilt) ......cvvveieeiiiiiiiiiee e, 28
8.8 Measurement Results(GSM1900 Left Head SAR - TOUCh).......cceviiiiiiiiniiiciceec e, 29
8.9 Measurement Results(GSM1900 Left Head SAR - Tilt).......cooiieriiiniieiiieeeeeeeee 30
8.10 Measurement Results(GSM1900 Body SAR without Holster)..........ccccccoeeiiiieenc i, 31
O. CONCLUSION ...ttt ettt et e e a bttt e e h bt e e ot e e e sab et e e e be e e e aabe e e e sabbe e e enbeeanbeeeeantes 32
10. REFERENGCES ... ..ottt ettt etttk et e e e ebb e e s bt e e e abe e e e bb e e e sbe e e aneeee s 33

Report Number:  FG-158-S1 20f 33



1. GENERAL INFORMATION

Test Sample :
Model Number :

Serial Number :

Manufacturer :

Test Standard :
FCC Classification :
Test Dates :

Tested for :

o

Dual-Band GSM/EDGE 850/1900 Phone with Bluetooth

GT-16220

Identical prototype (S/N : # FG-158-B)

SAMSUNG ELECTRONICS Co., Ltd.

§2.1093; FCC/OET Bulletin 65, Supplement C(July 2001)

Licensed Portable Transmitter Held to Ear (PCE)

Jun.05, 2009 ~ Jun.08, 2009
FCC/TCB Certification

2. DESCRIPTION OF DEVICE

Tx Freq. Range :

Rx Freq. Range :

Antenna Manufacturer :

Antenna Dimensions :
GPRS

824.2 ~ 848.8 MHz (GSM850)

1850.20 ~ 1909.80 MHz (GSM1900)

2402 ~ 2480 MHz (Bluetooth)
869.2 ~ 893.8 MHz (GSM850)

1930.20 ~ 1989.80 MHz (GSM1900)

2402 ~ 2480 MHz (Bluetooth)
Partron

Model No.: GT-16220
41.57mmX 9.25mmX 6.1mm
Class 12

Separation distance between

Main and Bluetooth antenna :
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3. DESCRIPTION OF TEST EQUIPMENT

3.1 SAR Measurement Setup

Robotic System

Measurements are performed using the DASY4 automated dosimetric assessment system. Which
is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland and consists of high
precision robotics system (Staubli), robot controller, measurement server, Samsung computer, near-
field probe, probe alignment sensor, and the SAM 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).

Figure 3.1 SAR Measurement System Setup

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and a
remote control is used to drive the robot motors. The PC consists of the Samsung computer with
Windows XP system and SAR Measurement Software DASY4, LCD monitor, mouse and keyboard.

The Staubli Robot is connected to the cell controller to allow software manipulation of the robot. A
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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 measurement server

System Electronics

The DAE4(or 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 measurement server 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.
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The SAR measurement were conducted with the dosimetric probe

3.2 E-field Probe

"ol

EX3DV4, designed in the classical triangular configuration and optimized
for dosimetric evaluation. The tip of the EX3DV4 probe type is as small as

2.5 mm, with which measurements as close as 1.5 mm from the shell-

liquid interface can be conducted. The spatial resolution is better than 20
mg. The EX3DV4 probe is fully compatible with the latest draft of IEC
62209 Part 2. It is the only probe enabling measurements at 5-6 GHz with
a precision of better than 30% (uncertainty assessed according to the
standards). The EX3DV4 probe is universally applicable for dosimetric
assessments and is fully compatible with the mechanical detection system

' == of DASY4.
Figure 3.2 DAE System

Probe Specifications

Construction Symmetrical design with triangular core
Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration Basic Broad Band Calibration in air: 10-
3000 MHz
Conversion Factors (CF) for HSL 900 and
HSL 1800
Additional CF for other liquids and

frequencies upon request

A-BEAM

Figure 3.3 Triangular Probe Configuration

Frequency 10 MHz to > 6 GHz; Linearity: £ 0.2 dB (30
MHz to 3 GHz)

Directivity + 0.3 dB in HSL (rotation around probe axis)

+ 0.5 dB in tissue material (rotation normal to probe axis)
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10 pWig to > 100 mWi/g; Linearity: £ 0.2 dB

Dynamic
Range (noise: typically < 1 yW/g)
Dimensions Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)

Typical distance from probe tip to dipole

centers: 1 mm

Figure 3.4 Probe Thick-Film Technique
Application High precision dosimetric measurements in any exposure scenario

(e.g., very strong gradient fields). Only probe which enables compliance testing

for frequencies up to 6 GHz with precision of better 30%.
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3.3 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 Figure 3.5)

i' _L%'FW

& _

L =

Figure 3.5 SAM Twin Phantom

Phantom Specification

Construction The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-2003, CENELEC 50361 and IEC 62209. It enables the dosimetric
evaluation of left and right hand phone usage as well as body mounted usage at the flat phantom

region. A cover prevents evaporation of the liquid.

Shell Thickness 2+0.2mm
Filling Volume Approx. 25 liters
Dimensions Height: 810 mm; Length: 1000 mm; Width: 500 mm

3.4 Brain & Muscle Simulating Mixture Characterization

The brain and muscle mixtures consist of a viscous gel using
hydroxethylcellullose (HEC) gelling agent and saline solution
(see Table 3.1). Preservation with a bactericide is added and
visual inspection is made to make sure air bubbles are not E :
trapped during the mixing process. The mixture is calibrated to fd_______,__ﬁ\:f_\'
obtain proper dielectric constant (permittivity) and conductivity of

the desired tissue. The head tissue dielectric parameters
recommended by the IEEE SCC-34/SC-2 have been

Figure 3.6 Simulated Tissue
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Cole equations.

incorporated in P1528 are derived from the tissue dielectric parameters computed from the 4-Cole-

Table 3.1 Composition of the Brain & Muscle Tissue Equivalent Matter

INGREDIENTS 835MHz Brain | 835MHz Muscle | 1900MHz Brain | 1900MHz Muscle
WATER 40.29% 50.75% 55.24% 70.23%
SUGAR 57.90% 48.21% - -
SALT 1.38% 0.94% 0.31% 0.29%
DGBE - - 44.45% 29.47%
BACTERIACIDE 0.18% 0.10% - -
HEC 0.24% - - -
Dielectric Constant Target 41.50 55.20 40.00 53.30
Conductivity Target (S/m) 0.900 0.970 1.400 1.520

3.5 Device Holder for Transmitters

In combination with the Twin SAM Phantom V4.0, the Mounting Device (see Fig. 3.7) enables the

rotation of the mounted transmitter in spherical coordinates whereby the rotation points is the ear

Figure 3.7 Device Holder

opening. The devices can be easily, accurately and repeatedly be

phantom).

tests.

3.6 Validation Dipole

positioned according to the FCC specifications. The device holder can

be locked at different phantom locations (left head, right head, flat

*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 configuration. To produce worst-case condition (the

hand absorbs antenna output power), the hand is omitted during the

The reference dipole should have a return loss better than —20 dB (measured in the setup) at the

resonant frequency to reduce the uncertainty in the power measurement.

Frequency
Return Loss

Dimensions

Report Number:

835, 1900 MHz

< -20 dB at specified validation position

D835V2: dipole length: 161 mm; overall height: 330 mm
D1900V2: dipole length: 68 mm; overall height: 300 mm
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3.7 Equipment Calibration

Table 3.2 Test Equipment Calibration

o

Type Calibration Due Date Serial No.
SPEAG DAE4 Feb.19, 2010 670
E-Field Probe EX3DV4 Nov.18, 2009 3537
SPEAG Validation Dipole D1900V2 Mar.17, 2011 5d082
Staubli Robot RX90BL Not Required FO1/5N19A1/A/01
SPEAG SAM Twin Phantom V4.0 Not Required TP-1143
SPEAG Modular Phantom Not Required MP-1001
E4438C Signal Generator Mar.06, 2010 MY45092224
BBS3Q7ELU Power Amp Oct.21, 2009 1007D/C0035
E4419B Power Meter May.08, 2010 MY45101765
E9300B Power Sensor May.08, 2010 MY41495885
HP-8753ES Network Analyzer Apr.22, 2010 US39173712
HP85070C Dielectric Probe Kit Not Required US99360087
E4419B Power Meter Oct.23, 2009 GB41293847
8481A Power Sensor Oct.23, 2009 MY41092080
8481A Power Sensor Dec.16, 2009 MY41092077
DASY4 S/W (ver4.7) Not Required -
Directional Coupler May.22, 2010 18842
Base Satation Simulator Feb.02, 2010 GB43460148
SPEAG Validation Dipole D835V2 Mar.16, 2011 4d050

NOTE:

The E-field probe was calibrated by SPEAG, by temperature measurement procedure. Dipole
Validation measurement is performed by Samsung Lab. before each test. (see § 7.2) The brain
simulating material is calibrated by Samsung using the dielectric probe system and network
analyzer to determine the conductivity and permittivity (dielectric constant) of the brain-equivalent
material. (see § 7.1)
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4. SAR MEASUREMENT PROCEDURE

The evaluation was performed using the following procedure.

STEP 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.

STEP 2

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 20mm x 20mm. Based on the area scan data, the area of the maximum

absorption was determined by spline interpolation.

STEP 3

Around this point, a volume of 32mm x 32mm x 34mm (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:

The data at the surface was extrapolated, since the center of the dipoles is 2.7mm away from the tip
of the probe and the distance between the surface and the lowest measuring point is 1.2mm.(This
can be variable. Refer to the probe specification) 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 evaluated the points between the surface and the probe tip. 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 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. All neighboring

volumes were evaluated until no neighboring volume with a higher average value was found.
STEP 4

The SAR value at the same location as in step 1 was again measured. (If the value changed by

more than 5%, the evaluation is repeated.)
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5. DESCRIPTION OF TEST POSITION

5.1 SAM Phantom Shape

Figure 5.1 shows the front, back and side views of SAM. The point “M” is the reference point for
the center of mouth, “LE” is the left ear reference point (ERP), and “RE” is the right ERP. The
ERPs are 15 mm posterior to the entrance to ear canal (EEC) along the B-M line (Back-Mouth), as

shown in Figure 5.2.

Figure 5.1 Front, back and side view of SAM

The plane passing through the two ear canals and M is defined as

the Reference Plane. The line N-F (Neck-Front) perpendicular to

RE ERF ‘-l_.-'f

the reference plane and passing through the RE (or LE) is called
the Reference Pivoting Line (see Figure 5.3). Line B-M is
perpendicular to the N-F line. Both N-F and B-M lines should be

marked on the external phantom shell to facilitate handset

positioning.  Posterior to the N-F line, the thickness of the

EEC
phantom shell with the shape of an ear is a flat surface 6 mm thick ERI® - war refarence point
EEC - lmlmlln_m
at the ERPs.

Figure 5.2 Close up side view
5.2 Cheek/Touch Position

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. 5.4). The “test device reference point” was than located at the same level as the center of
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the eat reference point. The test device was positioned so that the “vertical centerline” was bisecting
the front surface of the handset at it’s tip 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

bt 2ol
J— bie 1 1
~ hermoainl |

Th el o
e, . 1 LK

Figure 5.4 Handset vertical and horizontal reference Figure 5.3 Side view of the phantom

. showing relevant markings
lines

Step 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 5.5), 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

LE
Figure 5.5 Front, Side and Top View of Cheek/Touch Position

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

handset touches the ear.
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Step 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).

Step 4
Rotate the handset around the vertical centerline until the phone (horizontal line) was symmetrical

was respect to the line NF.

Step 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 5.2.

5.3 EAR/Tilt 15° Position

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

Step 1
Repeat steps 1 to 5 of 5.2 to place the device in the “Cheek/Touch Position”

Figure 5.6 Front, side and Top View of Ear/Tilt 15° Position
Step 2

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 15 degree.
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Step 3

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

Step 4

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.
5.4 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 5.7). A device with
a headset output is tested with a headset connected to the device. Body dielectric parameters are

used.

Figure 5.7 Body Belt Clip and Holster Configurations

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 supplied with the device, the device is tested with

each accessory that contains unique metallic component. If multiple accessory share an identical
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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 where a separation

distance between the back of the device and the flat phantom is used.

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 must be included in the user’s manual.
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6. MEASUREMENT UNCERTAINTY
Table 6.1 Uncertainty Budget at 835MHz (June 2009)

o

Uncertainty - Standard 2
Error Description Value I;rs(iﬁzzltl:% Divisor Ci uncertainty vivor
(%) (+%) o
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.50 o
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 o
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 0
Linearity 4.70 rectangular 1.732 1 2.71 o
System Detection Limits 0.25 rectangular 1.732 1 0.14 0
Boundary effects 1.00 rectangular 1.732 1 0.58 0
Readout electronics 0.30 normal 1.000 1 0.30 o
Response time 0.80 rectangular 1.732 1 0.46 0
RF ambient conditions 3.00 rectangular 1.732 1 1.73 e
Integration time 1.73 rectangular 1.732 1 1.00 L
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 L)
Probe positioning 2.90 rectangular 1.732 1 1.67 L
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 e
Test Sample Related
Test Sample positioning 1.12 normal 1.000 1 1.12 14
Device holded uncertainty 3.44 normal 1.000 1 3.44 0
Power Dirift 5.00 rectangular 1.732 1 2.89 L
Phantom and Setup
Modular Phantom uncertainty 5.62 normal 1.000 1 5.62 2
Phantom uncertainty 4.00 rectangular 1.732 1 2.31 L)
Liquid conductivity (deviation from target) 5.00 rectangular 1.732 0.64 1.85 L
Liquid conductivity (measurement error) 0.38 normal 1.000 0.64 0.24 0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 L)
Liquid permittivity (measurement error) 5.44 normal 1.000 0.6 3.26 L
Combined Standard Uncertainty Normal - - 11.84 184200
Extended Standard Uncertainty(K=2.00) 23.69 184200
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Table 6.2 Uncertainty Budget at 1900MHz (June 2009)

o

Standard

Uncertainty . 2
s Probability o " Vi~ or
Error Description Value Dlca oo Divisor Ci uncertainty v
(x%) (%) o
Measurement System
Probe Calibration 11.00 normal 2.000 1 5.50 0
Axial Isotropy 4.70 rectangular 1.732 0.7 1.90 L
Hemispherical Isotropy 9.60 rectangular 1.732 0.7 3.88 L
Linearity 4.70 rectangular 1.732 1 2.71 L
System Detection Limits 0.25 rectangular 1.732 1 0.14 0
Boundary effects 1.00 rectangular 1.732 1 0.58 0
Readout electronics 0.30 normal 1.000 1 0.30 0
Response time 0.80 rectangular 1.732 1 0.46 L
RF ambient conditions 3.00 rectangular 1.732 1 1.73 L)
Integration time 0.00 rectangular 1.732 1 0.00 0
Mechanical constrains of robot 1.50 rectangular 1.732 1 0.87 0
Probe positioning 2.90 rectangular 1.732 1 1.67 0
Extrapolation and integration 1.00 rectangular 1.732 1 0.58 L
Test Sample Related
Test Sample positioning 1.50 normal 1.000 1 1.50 14
Device holded uncertainty 3.44 normal 1.000 1 3.44 0
Power Drift 5.00 rectangular 1.732 1 2.89 0
Phantom and Setup
Modular Phantom uncertainty 6.02 normal 1.000 1 6.02 2
Phantom uncertainty 4.00 rectangular 1.732 1 2.31 0
Liquid conductivity (deviation from target), 5.00 rectangular 1.732 0.64 1.85 L
Liquid conductivity (measurement error) 1.84 normal 1.000 0.64 1.18 0
Liquid permittivity (deviation from target) 5.00 rectangular 1.732 0.6 1.73 L
Liquid permittivity (measurement error) 4.54 normal 1.000 0.6 2.73 L
Combined Standard Uncertainty Normal - - 12.00 60176
Extended Standard Uncertainty(K=2.00) 24.00 60176
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7.1 Tissue Verification

7. SYSTEM VERIFICATION

Table 7.1 MEASURED TISSUE PARAMETERS

835\ViHzBran 835VHzMusde 1900MHzBrain 1900MHz Musce

Target Measured Target Measured Target Measured Target Measured

Date - Jun05,2009 Jun05,2009 - Jun(08,2009 Jun08,2009

Liquid
Temperature(°C) - 21 215 - 21 219
coepeetic 415 410 52 510 400 ) 533 51
onstant: €

Conductivity: o 090 02 097 100 140 143 152 152

7.2 Test System Validation

The measured value must be within 5% of the target value.

Prior to assessment, the system is verified to the £10% of the specification at 835MHz and

1900MHz by using the system validation kit(s). (see Appendix E, Graphic Plot Attached)

Table 7.2 System Validation Results

System Targeted Measured Deviation Liqui i
At ! quid Ambient
Vallﬂ?ttlon Tissue (mW/g) SAR4 (MW/g) (%) Date Temperature(°C) | Temperature(°C)
835MHz Jun.05,
4d050 Brain 9.49 9.2 -3.06 2009 21.9 22.6
1900MHz Jun.08,
5d082 Brain 39.4 40.4 2,54 2009 21.7 22.4
*Validation was measured with input power 250 mW and normalized to 1W.
i z 1 P y
' Spacer x
= . lr % ‘‘‘‘‘‘
- Dir.Coupler {
Cable
i |
pPC
Figure 7.1 Dipole Validation Test Setup
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8. SAR MEASUREMENT RESULTS

Procedures Used To Establish Test Signal

The handset was placed into simulated call mode 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 handset, 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 handset 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.

Simultaneous Transmission
Refer to the FCC OET document, ‘SAR Evaluation Considerations for Handsets with Multiple
Transmitters and Antennas’ (Feb 2008)

Table 8.1 Output Power Thresholds for Unlicensed Transmitters

2.45 5.15-5.35 5.47 - 5.85 GHz

P Ref 12 6 5 mw

Device output power should be rounded to the nearest mW to compare with values specified in this table
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Table 8.2 Summary of SAR Evaluation Requirements for Cell phones with Multiple Transmitters

Individual Transmitter

Simultaneous Transmission

Licensed

Transmitters

Routine evaluation required

Unlicensed

Transmitters

When there is no simultaneous transmission —
o output < 60/f: SAR not required
o output = 60/f: stand-alone SAR required

When there is simultaneous transmission —

Stand-alone SAR not required when

O output = 2.Prer and antennais > 5.0 cm
from other antennas

o output < Prer and antenna is > 2.5 cm
from other antennas, each either output power
output = Prer or 1-g SAR < 1.2 W/Kg

Otherwise stand-alone SAR is required

When stand-alone SAR is required
o test SAR on highest output channel for each

wireless mode and exposure condition

o if SAR for highest output channel is > 50%
of SAR limit, evaluate all channels according to

normal procedures

SAR not required:

Unlicensed only

o when stand-alone 1-g SAR is not
required and antenna is > 5 cm
from other antennas
Licensed & Unlicensed
o when the sum of the 1-g SAR is <1.6 W/kg

for all simultaneous transmitting antennas

o when SAR to antenna separation ratio of

simultaneous transmitting antenna pair is
<0.3

SAR required:

Licensed & Unlicensed

antenna pairs with SAR to antenna separation
ratio = 0.3; test is only required for the
configuration that results in the highest SAR in
standalone configuration for each wireless

mode and exposure condition

Note: simultaneous transmission exposure
conditions for head and body can be different
for different style phones; therefore, different

test requirements may apply

Conclusion

Based on the output power, antenna separation distance, and Body SAR, a stand-alone BT SAR

test is not required. The summation of BT SAR and Licensed Transmitter SAR is 1.3 + 0 = 1.3,

which is less than 1.6 W/Kg, therefore, a simultaneous SAR evaluation is not required.
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8.1 Measurement Results(GSM850 Right Head SAR - Touch)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.6 190 GSM 850 3248 | 32.49 Standard Cheek/Touch Intenna 0.494

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 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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8.2 Measurement Results(GSM850 Right Head SAR - Tilt)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.6 190 GSM 850 3245 | 32.42 Standard Ear/Tilt 15° Intenna 0.253

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 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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8.3 Measurement Results(GSM850 Left Head SAR - Touch)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.6 190 GSM 850 3246 | 32.50 Standard Cheek/Touch Intenna 0.494

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 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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8.4 Measurement Results(GSM850 Left Head SAR - Tilt)

Mixture Type : 835 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
836.6 190 GSM 850 3245 | 32.41 Standard Ear/Tilt 15° Intenna 0.245

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 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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8.5 Measurement Results(GSM850 Body SAR without Holster)

Mixture Type : 835 MHz Muscle

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el Bl Position Position (W/kQg)
MHz Ch. (dBm) Battery g
824.2 128 GSM 850 32.41 32.45 Standard 1.5 cm [w/o Holster] Intenna 0.736
836.6 190 GSM 850 3244 | 3242 Standard 1.5 cm [w/o Holster] Intenna 1.1
848.8 251 GSM 850 32.18 | 32.18 Standard 1.5 cm [w/o Holster] Intenna 1.3
848.8 251 GSM 850 28.82 | 28.71 Standard 1.5 cm [w/o Holster] Intenna 1)1.18

ANSI / IEEE C95.1'2005— SAFETY LIMIT 1.6W/kg (MW/g)
Spatial Peak averaged over 1 gram
Uncontrolled Exposure / General Population 9 9

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 + 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head Flat Phantom [ Right Head
8. SAR Configuration 0 Head Body 0 Hand
9. Test Signal Call Mode [0 Manu. Test Codes Base Station Simulator
10. Test Configuration O With Holster Without Holster
11. Justification for reduced test configurations: This model supports GPRS CLASS 12(max 4Tx)

and EDGE. The burst power and timing period is more than 2dB higher in GPRS mode than
in GSM1900and EDGE mode. Hence, the GSM1900 and EDGE mode was not reported. And
all Tx(1~4Tx) caseswere also investigated and the worst-case results are reported.(2Tx)

12. 1)4TX Tested.
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8.6 Measurement Results(GSM1900 Right Head SAR - Touch)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 661 PCS GSM 29.56 | 29.57 Standard Cheek/Touch Intenna 0.716

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 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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8.7 Measurement Results(GSM1900 Right Head SAR - Tilt)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 661 PCS GSM 29.58 | 29.62 Standard Ear/Tilt 15° Intenna 0.262

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head 0 Flat Phantom Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 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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8.8 Measurement Results(GSM1900 Left Head SAR - Touch)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 661 PCS GSM 29.56 | 29.59 Standard Cheek/Touch Intenna 0.750

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 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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8.9 Measurement Results(GSM1900 Left Head SAR - Tilt)

Mixture Type : 1900 MHz Brain

FREQUENCY Begin/End POWER* Device Test Antenna SAR

el el Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1880.0 661 PCS GSM 29.54 | 29.57 Standard Ear/Tilt 15° Intenna 0.263

ANSI / IEEE C95.1 2005— SAFETY LIMIT
Spatial Peak
Uncontrolled Exposure / General Population

1.6W/kg (mWi/g)
averaged over 1 gram

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 = 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration Left Head 0 FlatPhantom [ Right Head
8. SAR Configuration Head 0 Body 0 Hand
9. Test Signal Call Mode 0 Manu. Test Codes Base Station Simulator
10. Justification for reduced test configurations: Per FCC/OET Bulletin 65 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 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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8.10 Measurement Results(GSM1900 Body SAR without Holster)

Mixture Type : 1900 MHz Muscle

FREQUENCY Begin/End POWER* Device Test Antenna SAR

DG LT Position Position (W/kQg)
MHz Ch. (dBm) Battery g
1850.2 512 PCS GSM 26.38 | 26.41 Standard 1.5 cm [w/o Holster] Intenna 0.735
1880.0 661 PCS GSM 26.30 | 26.28 Standard 1.5 cm [w/o Holster] Intenna 0.619
1909.8 810 PCS GSM 26.68 | 26.63 Standard 1.5 cm [w/o Holster] Intenna 0.470
1850.2 512 PCS GSM 29.66 | 29.68 Standard 1.5 cm [w/o Holster] Intenna 1)0.411

ANSI / IEEE C95.1'2005— SAFETY LIMIT 1.6Wikg (MWIg)
Spatial Peak averaged over 1 gram
Uncontrolled Exposure / General Population 9 9

NOTES:

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 the worst-case results are reported.
3.  Tissue parameters and temperatures are listed on the SAR plot.
4,  Liquid tissue depth is 15.2 + 0.2cm
5.  Battery is fully charged for all readings.
*Power Measured Conducted
6. Battery Option Standard 0 Extended 0 Slim
7.  Phantom Configuration O Left Head Flat Phantom [ Right Head
8. SAR Configuration 0 Head Body 0 Hand
9. Test Signal Call Mode [0 Manu. Test Codes Base Station Simulator
10. Test Configuration O With Holster Without Holster
11. Justification for reduced test configurations: This model supports GPRS CLASS 12(max

4Tx). The burst power and timing period is more than 2dB higher in GPRS mode than in
GSM1900.Hence, the GSM1900 mode was not reported. And all Tx(1~4Tx) cases were
also investigated and the worst-case results are reported.(4Tx)

12. 1)2TX Tested.
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9. 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 worst-case
conditions. Precise laboratory measures were taken to assure repeatability of the tests. 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 in possible 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.
The highest reported SAR values are as follows:

GSM850: Head: 0.494 W/Kg : Body-worn: 1.3 W/Kg
GSM1900: Head: 0.750 W/Kg : Body-worn: 0.735 W/Kg
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APPENDIX A
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
pet unit mass at a point in an absorbing body (see Fig. A.1)

SL\RZE(O'_U):E a
dt\dm/ dt{ pdv

Figure A.1 SAR Mathematical Equation

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

SAR= 0oE%/p
Where :
o = conductivity of the tissue-simulant material (S/m)
p = mass density of the tissue-simulant material (kg/m®)
E = Total RMS electric field strength (V/m)

Note: The primary factors that control rate or 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.



APPENDIX B

Probe Calibration Process

Dosimetric Assessment Procedure

Each probe is calibrated according to a dosimetric assessment procedure described in K. Pokovic,
T.Schmid, N. Kuster, Robust setup for precise calibration of E-field probes in tissue simulating
liquids at mobile communications frequencies, ICECOM97, Oct. 1997, pp. 120-124 with an accuracy
better than +/-10%. The spherical isotropy was evaluated with the procedure described in K. Pokovic,
T.Schmid, N. Kuster, E-field Probe with improved isotropy in brain simulating liquids, Proceedings
of the ELMAR, Zadar, June 23-25, 1996, pp. 172-175 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 bellow 1 GHz (see Fig. B.1), 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.

Temperature Assessment

E-field temperature correlation calibration is performed in a flat phantom 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 (see Fig. B.2).

2
AT E" o
SAR=C— SAR= ——
At p
where: where:
At = exposure time (30 seconds) o = simulated tissue conductivity
C = heat capacity of tissue (brain or muscle). p = Tissue density (1.25 g/cm3 for brain

tissue)
AT = temperature increase due to RF exposure.
SAR is proportional to AT/ At, the initial rate of tissue
heating, before thermal diffusion takes place. Now it's
possible to quantify the electric field in the simulated tissue
by equating the thermally derived SAR to the E-field;
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Figure B.1. E-Field and Temperature Figure B.2. E-Field and temperature
measurements at 900MHz measurements at 1.9GHz
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APPENDIX C

ANSI/IEEE C95.1 — 1992 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 the 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 applicable to situations in which
persons are exposed as a consequence of their 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 C.1 Safety Limits for Partial Body Exposure

UNCONTROLLED ENVIRONMENT CONTROLLED ENVIRONMENT
General Population General Population
(W/kg) or (mWi/g) (W/kg) or (mWi/g)
]
SPATIAL PEAK SAR 160 8.00
Brain
SPATIAL PEAK SAR?
Whole Body 0.08 040
SPATIAL PEAK SAR®
Hands,Feet,Ankles, Wrists 4.00 20.00

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




APPENDIX D

Test Setup Photographs



APPENDIX E

The Validation Measurements



835MHz Dipole Validation

DUT: Dipole 835 MHz; Serial: 4d050

Program Name: 835MHz Dipole Validation 2009.06.05
Procedure Name: 835MHz @ 250mW

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

Medium parameters used: f = 835 MHz; ¢ = 0.92 mho/m; €, = 41; p = 1000 kg/m?
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.22, 9.22, 9.22); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

835MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 2.50 mW/g

835MHz @ 250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 51.8 VV/m; Power Drift = -0.051 dB

Peak SAR (extrapolated) = 3.48 W/kg

SAR(1 g) = 2.3 mW/g; SAR(10 g) = 1.49 mW/g

Maximum value of SAR (measured) = 2.49 mW/g
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1900MHz Dipole Validation

DUT: Dipole 1900 MHz; Serial: 5d082

Program Name: 1900MHz Dipole Validation 2009.06.08
Procedure Name: 1900MHz @ 250mwW

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

Medium parameters used: f = 1900 MHz; ¢ = 1.43 mho/m; &, = 39.2; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8, 8, 8); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

1900MHz @ 250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 87.8 V/m; Power Drift = 0.126 dB

Peak SAR (extrapolated) = 19.3 W/kg

SAR(1 g) = 10.1 mW/g; SAR(10 g) = 5.19 mW/g

Maximum value of SAR (measured) = 11.4 mW/g

1900MHz @ 250mW/Area Scan (51x51x1): Measurement grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 15.1 mW/g
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APPENDIX F

Plots of The SAR Measurements



SAMSUNG FCC ID : A3LGTI6220 GSM850 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM850 Right(Job No. : FG-158)

Procedure Name: Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.6 Tissue Temp(celsius)-21.9; Test Date-05/Jun/2009
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.92 mho/m; €, = 41; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.22, 9.22, 9.22); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.545 mW/g

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 23.7 V/m; Power Drift = -0.034 dB

Peak SAR (extrapolated) = 0.622 W/kg

SAR(1 g) = 0.494 mW/g; SAR(10 g) = 0.360 mW/g

Maximum value of SAR (measured) = 0.522 mW(/g
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SAMSUNG FCC ID : A3LGTI6220 GSM850 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM850 Right(Job No. : FG-158)

Procedure Name: Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.6 Tissue Temp(celsius)-21.9; Test Date-05/Jun/2009
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.92 mho/m; €, = 41; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.22, 9.22, 9.22); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.0 V/m; Power Drift = -0.028 dB

Peak SAR (extrapolated) = 0.324 W/kg

SAR(1 g) = 0.253 mW/g; SAR(10 g) = 0.187 mW/g

Maximum value of SAR (measured) = 0.267 mW/g

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.271 mW/g
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SAMSUNG FCC ID : A3LGTI6220 GSM850 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM850 Left(Job No. : FG-158)

Procedure Name: Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.6 Tissue Temp(celsius)-21.9; Test Date-05/Jun/2009
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.92 mho/m; €, = 41; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.22, 9.22, 9.22); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 23.1 V/m; Power Drift = -0.065 dB

Peak SAR (extrapolated) = 0.644 W/kg

SAR(1 g) = 0.494 mW/g; SAR(10 g) = 0.353 mW/g

Maximum value of SAR (measured) = 0.517 mW(/g

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.524 mW/g
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SAMSUNG FCC ID : A3LGTI6220 GSM850 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM850 Left(Job No. : FG-158)

Procedure Name: Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.6 Tissue Temp(celsius)-21.9; Test Date-05/Jun/2009
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.92 mho/m; €, = 41; p = 1000 kg/m?®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.22, 9.22, 9.22); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.9 VV/m; Power Drift = -0.037 dB

Peak SAR (extrapolated) = 0.319 W/kg

SAR(1 g) = 0.245 mW/g; SAR(10 g) = 0.180 mW/g

Maximum value of SAR (measured) = 0.257 mW(/g

Ear/Tilt, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.260 mW/g

diB
(NI

ThL0

-30.0

7,

S0.0

0 dB = 0.260mW/g



SAMSUNG FCC ID : A3LGTI6220 GPRS850 Body SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GPRS850 Body (Job No. : FG-158)

Procedure Name: Body, Ch.251, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.6 Tissue Temp(celsius)-21.8; Test Date-05/Jun/2009
Communication System: GSM 850 (GPRS); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 848.8 MHz; ¢ = 1 mho/m; €, = 54; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.27, 9.27, 9.27); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Body, Ch.251, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.41 mW/g

Body, Ch.251, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 35.8 V/m; Power Drift = 0.011 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 1.3 mW/g; SAR(10 g) = 0.936 mW/g

Maximum value of SAR (measured) = 1.37 mW/g
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SAMSUNG FCC ID : A3LGTI6220 GSM850 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM850 Right(Job No. : FG-158)

Procedure Name: Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.6 Tissue Temp(celsius)-21.9; Test Date-05/Jun/2009
Communication System: GSM 850; Frequency: 836.6 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 836.6 MHz; ¢ = 0.92 mho/m; €, = 41; p = 1000 kg/m?®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.22, 9.22, 9.22); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #2; Type: SAM; Serial: TP-1141

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.545 mW/g

Cheek/Touch, Ch.190, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 23.7 V/m; Power Drift = -0.034 dB

Peak SAR (extrapolated) = 0.622 W/kg

SAR(1 g) = 0.494 mW/g; SAR(10 g) = 0.360 mW/g

Maximum value of SAR (measured) = 0.522 mW(/g
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SAMSUNG FCC ID : A3LGTI6220 GPRS850 Body SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GPRS850 Body (Job No. : FG-158)

Procedure Name: Body, Ch.251, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.6 Tissue Temp(celsius)-21.8; Test Date-05/Jun/2009
Communication System: GSM 850 (GPRS); Frequency: 848.8 MHz;Duty Cycle: 1:4.15
Medium parameters used: f = 848.8 MHz; ¢ = 1 mho/m; €, = 54; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(9.27, 9.27, 9.27); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Body, Ch.251, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 1.41 mW/g

Body, Ch.251, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 35.8 V/m; Power Drift = 0.011 dB

Peak SAR (extrapolated) = 1.72 W/kg

SAR(1 g) = 1.3 mW/g; SAR(10 g) = 0.936 mW/g

Maximum value of SAR (measured) = 1.37 mW/g
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SAMSUNG FCC ID : A3LGTI6220 GSM1900 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM1900 Right (Job No. : FG-158)

Procedure Name: Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4 Tissue Temp(celsius)-21.7; Test Date-08/Jun/2009
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; &, = 39.2; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8, 8, 8); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.1 V/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.716 mW/g; SAR(10 g) = 0.407 mW/g

Maximum value of SAR (measured) = 0.765 mW(/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.806 mW/g
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SAMSUNG FCC ID : A3LGTI6220 GSM1900 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM1900 Right (Job No. : FG-158)

Procedure Name: Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4 Tissue Temp(celsius)-21.7; Test Date-08/Jun/2009
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; &, = 39.2; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8, 8, 8); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.4 VV/m; Power Drift = -0.009 dB

Peak SAR (extrapolated) = 0.457 W/kg

SAR(1 g) = 0.262 mW/g; SAR(10 g) = 0.144 mW/g

Maximum value of SAR (measured) = 0.294 mW/g

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:

dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.298 mW/g
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SAMSUNG FCC ID : A3LGTI6220 GSM1900 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM1900 Left (Job No. : FG-158)

Procedure Name: Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4 Tissue Temp(celsius)-21.7; Test Date-08/Jun/2009
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; &, = 39.2; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8, 8, 8); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.868 mW/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 20.8 VV/m; Power Drift = -0.022 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 0.750 mW/g; SAR(10 g) = 0.410 mW/g

Maximum value of SAR (measured) = 0.847 mW(/g
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SAMSUNG FCC ID : A3LGTI6220 GSM1900 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM1900 Left (Job No. : FG-158)

Procedure Name: Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4 Tissue Temp(celsius)-21.7; Test Date-08/Jun/2009
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; &, = 39.2; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8, 8, 8); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.268 mW/g

Ear/Tilt, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.1 V/m; Power Drift = 0.046 dB

Peak SAR (extrapolated) = 0.462 W/kg

SAR(1 g) = 0.263 mW/g; SAR(10 g) = 0.143 mW/g

Maximum value of SAR (measured) = 0.294 mW(/g

diB
(NI

4,36

.7

21.9

0 dB = 0.294mW/g



SAMSUNG FCC ID : A3LGTI6220 GPRS1900 Body SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GPRS1900 Body (Job No. : FG-158)

Procedure Name: Body, Ch.512, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4 Tissue Temp(celsius)-21.7; Test Date-08/Jun/2009
Communication System: GSM 1900 GPRS; Frequency: 1850.2 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1850.2 MHz; ¢ = 1.52 mho/m; &, = 52.1; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8, 8, 8); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Body, Ch.512, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.8 VV/m; Power Drift = -0.114 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.735 mW/g; SAR(10 g) = 0.454 mW/g

Maximum value of SAR (measured) = 0.781 mW(/g

Body, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.879 mW/g
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SAMSUNG FCC ID : A3LGTI16220 GSM1900 Head SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GSM1900 Right (Job No. : FG-158)

Procedure Name: Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4 Tissue Temp(celsius)-21.7; Test Date-08/Jun/2009
Communication System: GSM 1900; Frequency: 1880 MHz;Duty Cycle: 1:8.3

Medium parameters used: f = 1880 MHz; ¢ = 1.43 mho/m; &, = 39.2; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8, 8, 8); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: PHANTOM #1; Type: SAM; Serial: TP-1143

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement
grid: dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.806 mW/g

Cheek/Touch, Ch.661, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.1 V/m; Power Drift = -0.054 dB

Peak SAR (extrapolated) = 1.14 W/kg

SAR(1 g) = 0.716 mW/g; SAR(10 g) = 0.407 mW/g

Maximum value of SAR (measured) = 0.765 mW(/g

Custom Averaped SAR
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SAMSUNG FCC ID : A3LGTI6220 GPRS1900 Body SAR

DUT: GT-16220; Serial: FG-158-B

Program Name: GT-16220 GPRS1900 Body (Job No. : FG-158)

Procedure Name: Body, Ch.512, Ant.Intenna, Bat.Standard

Meas. Ambient Temp(celsius)-22.4 Tissue Temp(celsius)-21.7; Test Date-08/Jun/2009
Communication System: GSM 1900 GPRS; Frequency: 1850.2 MHz;Duty Cycle: 1:2.075
Medium parameters used: f = 1850.2 MHz; ¢ = 1.52 mho/m; &, = 52.1; p = 1000 kg/m®
Phantom section: Center Section

DASY4 Configuration:

- Probe: EX3DV4 - SN3537; ConvF(8, 8, 8); Calibrated: 2008-11-18

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE4 Sn670; Calibrated: 2009-02-19

- Phantom: Triple Flat Phantom 5.1; Type: Triple Flat Phantom 5.1; Serial: 1001

- Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build
184

Body, Ch.512, Ant.Intenna, Bat.Standard/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 21.8 VV/m; Power Drift = -0.114 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1 g) = 0.735 mW/g; SAR(10 g) = 0.454 mW/g

Maximum value of SAR (measured) = 0.781 mW(/g

Body, Ch.512, Ant.Intenna, Bat.Standard/Area Scan (51x71x1): Measurement grid:
dx=20mm, dy=20mm
Maximum value of SAR (interpolated) = 0.879 mW/g

leflog Averaged SAR
BaR; Twwwy Srar Vabew flong T Ead, Tal
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APPENDIX G

Probe Calibration



Calibration Laboratory of e Schwalzerischar Malibnerdieat
Schmid & Pariner : Barvice nulsee o#tscrnage

Engineering AG = Servizic svizzere & taratura
Zrughmasiresse 43, 804 Turich, Swikzsriand o Swins Callbradion Sarvica
Ancrodind [y the Swiss Aocrediason Servon (SA5) icomditaiion No.: SCS 108

The Swiss Accrstlitation Barsice i uie af the akgratories i B E4
Multilileral Agrassant faf lha recognition of calibrrtion cetficaiss

Clisnt

Thin cakbrwsnn certiicate documans a Foopabify io nesonal standants, whish meles Bia physcsl st of neesasmenis (1
Tha messumments ond the urcorianies sih conddence probablity am gen on (hae folwing pages and are pat of the certicaie

Al caitrationg harew bean condutied in te ciosed abosatory Faofity: ervwimonman| iresmalum (22 0 370 ane oty o F0%

Cuiforstion Egupment used (MBTE orifical for calftration))

Ty Mnerts nE. ColDwin Comticatn ia) Schedun: Callrans, ,

Power miler E&1HB GRA1aET e[ (. 217-D0TRE} Apr-0n

Prower sorsor BE&4128 Y1455 TT T-pr-08 (Mo, 217-00788) Hqu-ii

Fowar sanssr E44124 YA 1450087 Ao [No. Z9T-D0T8H] Ajw-{I
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Calibration Laboratory of Bbvsigsriacher Kailarierdiei
Schmid & Pariner ' Servee sulsin o dEoniaye
Engineering AG Bervizio wizzery i taranes

Zaughmuisirasss £1, 8004 Turich, Selimemand

Bwisa Callbration Sarvica

e
ilidhe

focredied by e Swiss Accrediabion Sorvion (A3 Acomdiafion No.! SCS 108
The Seiss Accrediisfion Service |6 one of the signatories in the E&
MegiElmiernl Agresmunt for Bw recagnition of calibration carificaties

Glossary:

TSL tissue simulating liquid

MORM©y.z sansitivity In free space

ConvF sengitivity in TSL / NMORMx.y.z

bGP diode comprassion point

Polanzation g o rotation around probe axis

Polarization & 3 rotation around an axis thal s in the plane normal o probe axs (a1

measuramant canter), Le., 5 = 0 & normal to proba axis

Calibration is Performed According to the Following Standards:

aj

b)

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 Technigues®, December 2003

IEC B2208-1, "Procedura to maasura the Specific Absorplion Rate (SAR) for hand-hedd
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Methods Applied and Interpretation of Parameters:

NORMx, y.z: Assessed for E-field polarization & = 0 ({f < 800 MHz in TEM-cell, f > 1800 MHz:
R22 waveguide), NORMx,y.z are only intermediale values, |.e., the uncertainties of
NORMx,y.2 does not effect the E*-fleld uncertalnty inside TSL (see below Cam).
NORMAx .2 = NORM: v,z * frequency_response {see Frequency Response Chart), This
linsarization is implemented in DASYY software verslons later than 4.2, The uncartainty of
the frequency response |s included in the stated uncertainty of ConvF.

DCPyx,y,z: DCP are numerical inearzation parameders assessed based on the data of
pawer sweep (no uncartainty equired). DCP does nol depand on fraquancy nor media.

CamvF and Bouwndary Effect Paramelers! Assessed in flat phantom using E-fiald (or
Temperalure Transfer Standerd for f < 800 MHz) and Inside waveguide using anahtical field
distributions based on power measurements for I > 800 MHz. The same satups are usad for
aasesament of the paramelers applied for boundary compansation (alpha, deptin) of which
typlcal uncertainty values ane given. These parameters are usad in DASYY software 1o
improve probe accuracy closa to the boundary, The sensitivity in TSL comesponds o
NORMx,y.z * ComvF whereby the uncertainty cormesponds o that given for Conw®. &

depandent ConvF is used in DASY version 4.4 and higher which allows exiending
tha validity from £ 50 MHz to £ 100 MHz.

Sphencal isofrapy (30 deviation from solropy): In a fledd of low gradiants realized using a
flat phantom exposed by a patch antenna.

Sanszor Offsel: The sensor offset comesponds io the offset of vinual measuremeant centar
from the probe tip (on probe axis). No olerance requined.

Certificate Mo: EX3-3557 MNowlf Fags 2 ol g
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EX3DV4 SN:35aT Movember 18, 2008

Probe EX3DV4

SN:3537

Manufactured: August 23, 2004
Last calibrated: November 19, 2007
Recalibrated: November 18, 2008

Calibrated for DASY Systems

[Fobal non-compatibls with DASY2 syeiaml)

Carilicate Mo: EX3-3537 Mowll Page 3 of @
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EX30V4 SN:3537 November 18, 2008

DASY - Parameters of Probe: EX3DV4 SN:3537

Sensitivity in Free Space” Diode Compression”
MormX 037 £104%  pViVIm)? DCP X 89 my
Norm¥ 0.40 +104%  pVAVIm)? DCP Y 98 v
NormZ 0.47 £104%  pMivim)®? DCP Z 88 mv

Sensitivity In Tissue Simulating Liquid (Conversion Factors)

Pleass ses Page 8,

Boundary Effect
THL B00 MH:  Typical SAR gradient: 5 % per mm
Sensar Camer in Phantom Suriscs Distanca 0 mm 3.0 mm
SAR, [%] Wishout Correction Algorithm ) i
SaH, [%%] Witth Carrection Algarhm 0.8 0.6
TSL 1810 MHz Typical SAR gradéant: 10 % par mm
Sansor Canter by Phantom Surface Distance Z0mm 3.0mm
GAR,, [ Wiihoul Comaction Algarithm B 2.5
AR, [¥] With Cosrection Algorithim 0.8 0.
Sensor Offset
Probe Tip to Sensor Cenler 1.0 mm

measuremant multiplied by the coverage factor k=2, which for a noarmal distribution

The reported uncertainty of measurement is stated as the standard uncerainty of
cormesponds io & coverage probability of approximately 55%.

* The irsmmrries of Worm, ¥ .2 oo rof affect the E'8sid uncerainiy inskca TSL (see Fag 5)
* Iumeroal nsarizstion cammster anoartsinhy ot reguieed.

Carificats No: EX3-3537_HowOl Page & of B
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EX30DV4 SN:3537 November 18, 2008

Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)

1.5 g | — ‘

1.4 - | —

o |

I
}}

08— —
LY = |
a7
—
as - '
I 3
|
ns : : 1
0 800 1000 1800 2000 2500 3000
 [elliz]
—8TEM —o— Rz ‘

Uncerainty of Frequency Respanse of E-field: £ 8.3% (k=2)

Cortficats Moo EX3-3537_MewE Page & of §




EX3DV4 SN:3537 November 18, 2008

Receiving Pattern (¢), 9 = 0°

| f = 600 MHz, TEM Ifi110EXX f= 1800 MHz, WG R22

—0— 3 MHz
== 100 Mt
—8—E0H) MHz
== 1800 Mz
—i— 350 MHE

Uncartainty of Azlal lsotropy Asseaamant: $ 0.5% (k=2)

Cartificate No: EX3-3537_Nov08 Page Bof 6
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EX3DW4 SN:3537 Movember 18, 2008

Dynamic Range f(SAR}..q)
(Waveguide R22, { = 1800 MHz)

LR EZIFF =
: " aiir il
s=ai T
I 1 i‘ TIH
: 1 i 2
-t 3 ' i wikl !
: il I
i | - | r !
=i oM : 1 b
1EHD L L
Q000 ooot oo o1 1 10 100
BAR jmicm’]
R ——— —+—compansated |

Uncartainty of Linsarity Assessmant: & 0.6% (k=2)

Cenificals Moo EXI-355F ol Fage Tald




EX3DV4 SN:3537 November 18, 2008

Conversion Factor Assessment

1= 500 MHz, WGLS R (head) | f = 1810 MHz, WGLS R22 (head)
o —

15.0

] 16 i 1] 40

f[MHz) ValidRy (MHz]"  TSL _Permétiivity Comductivity  Alpha Depth  ConwF Uincerainty

900  £50/4100 Hoad 415:5% 0.07+5% 035 082 B.22 = 19.0% (k=3)
1810 260/ 100 Hoed 40.0:5% 1.4015% 0.46 074 BO0 & 11.0% (k=2)
2000 +50/=100 Head 400%5% 1402 5% 084 011 TB4 +11.0% [k=2)
2450 £50/=100 Head 36.2+5%  1.80%5% 038 DB 742 £11.0% [k=2)
3500 £50/&100 Head 370:5% 281:5% D48 1.08 883 £13.1% (k=2

S50£5% 1.05+5% 045 083 B.2T & 11.0% (=2}
S33rEh 1.E225% 037 085 B.OO  + 11.0% (k=2)
BI3+5% 1.5215% 042 0Bl B8 & 11.0% (W=}
BRT+8% 195:5% 048 DE2 742 +11.0% (k=2
513+5% 3131:5% 040 118 B2 £131% (k=2)

S00 + 50/ % 100
180 & 60/ 100
2000 +50/=2100
2450  +50/% 100
3500 4+ 504100

§§88¢%

= The validiy of & 160 Mz ey aaplies lor DABY w4.4 and higher jsss Paga Z). Ths uncertainty i s RSS
ul the Carmef uncertainty st calibmtion freguenoy and tha unoirtainy for the indicatod frequancy hans

Certficals Mo: EX3-3557 MNowil Page 8of B




EX3DV4 SN:3537 Movember 18, 2008

Deviation from Isotropy in HSL
Error (4, &), f = 800 MHz

Emor [dB)

1L
B 000,50 W-080--0.50 W-LA0-040 W-0.40-0.50 -0 30000

B0O00-0H BeX0-080 D040 S000-080 001,00

Uncertainty of Spherical lsolropy Assassment: £ 2.8% (k=2

Cerfifcate oo EXC%R3857 Nowia PageSal B
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APPENDIX H

Calibration of The Validation Dipole



Calibration Laboratory of Scivasizsrischer Wallbrierdianst
Schmid & Partnar Sorvice suisss italormage

Enginearing AG Servizio svizzero di laraturs
mnmhﬁum Swiss Calibrailon Service
Accrediind by the Bwiss Atcmditation Servics (SAS) Aecradiiation Mo.: SCS 108

Tha Swiss Accreditslion Service is one of the signatories o (e EA
Muifiilateral Agresment for tha ecegnition of callbration cenificales

- DessvZSNdgos0
Bl _
Catbenon i WSS T T
Contocncr b ion I Tolergnos o

Tha calibraton certficaln dacumants ihe raceabilty o natianal starveeds, which reakze the physical ueits of messurements |50
Tha measufements and fe unceridingss wih sonfdence probability am givin on he following pages and are par o B oerifcate.

Al calbrations havh been conducted in the dosad labaminry heciily: smeronment empeeaiuns (22 £ 37°C and fumidiy < T0%

Caleration Egupment used (METE eiikcal for caltratian)

Frimary Standarnds [=F] Caal Dt {Carificatn Mo | Hchetuled Calimbian

Fower meter EPM-3420 @EITABOT04 DE-Chei-0A (Mo, 21 F-0005E) dci-ng il

Power sarmor HP B4014 UsaTInaTas O8-CHod-06 (o, 217-00080) Oci-0e

RAsferance 20 dB Atisnuaior EMN: 5088 (209} O1-Jul-08 (Mo, 21 7-00884) Aukog

Type-M mismateh combination EMB04T.2 6327 Oi-JubDE Mo 31700587} 00

Refererce Prabe ESR0VE Sh: 3025 B-Apr-0 (Mo, ES3-3025_ApndE] Aprir

DAES BN: 801 O7-Mar-00 (Mo, DAES-B0_MarHI Mar10

Secondary Siancards io# Crwch Dabe {in houss) Scheduled Chack

Power sarscr HP BABEA MY BB T 18-0i-02 {in house chack D07} I hocss check: Dt

RAF generador AAS SMT-08 100008 A-Rug- B8 [in house cheds Ock-07) I baoces chick: Dei-08

Hesstveck Anadyzar FE BTOIE USITIC0688 B4308  VE-Oct-D (in Fouse check Ocl08) I hocse ehack: Oei-09
Hame Furction

Cakbratad by

This caliation certifcale shall fot be reproduced axcepl s ful wilhout wrien approual of the lsbamiory.
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Calibration Laboratory of @: Sehwelzenschar Kaliiviaidisng

i et
Schmid & Partner M 2 Service sulsse d'#taionnage
Engineering AG e Sarvizic svizzero di tarsturs
Zoughausstrases 43, 8004 Zurich, Switzariand M S Dwies Calibirsiion Servies
Aoorediind by tho Swise Accreditaion Serdios (SAS)] Accradlietion Ho: SCS 108

The Swiss Aocroditation Sarvice i& ane of Ehe signatoces to the EA
Muitilsteral Agreament for tha recegnd|en of calibration certilicates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,y.z
T not applicable or not measurad

Calibration Is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Speclfic Absorplion Rate (SAR}) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

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

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devicas with FCC Limits for Human Exposure lo Radiofrequency Emissians”,
Supplemeant C {Edition 01-01) 1o Bulletin 65

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. Al figures stated in the cartificate are valid at the frequency indicated.

* Antenna Paramefers with TSL: The dipole is mounted with the spacer to position ts feed
point axactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Feed Point Impedance and Refumn Loss: These parameters are measured with the dipale
positioned under the liquid filled phantom. The Impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No 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 paramelers: The measured TSL paramelers are used to calculate the
nominal SAR result.

Canificate Mo DE3SV2-HI050_ManD Fage 2 af 6




Measuremeant Conditions

DASY syslem configurabon, as far as nial given on page 1.

DASY Version DASYS Wi
Extrapolation ) Advanced Exirapotation
Phantom Moduar Fial Phandom V4.9
Distanes Dipole Canter - TSL 16 mm with Spocer
Zoom Scan Resolution dx, dy, dz =5 mm
_ Fragquancy 835 MHz + 1 MHz
Head TSL parameters
The foliowing paremelers and calculations were applisd
Tampersturs Parmittivity Conductivity
Mominal Haad TSL parametars 2n*c 41.5 083 mho'm
Moasured Head TSL parametars (22.0 £ 0.2} "C 403:8% 087 mhaim £ B %
Hoad T5L temperature during test [21.5+0.2)"C —_— — |
SAR result with Head TSL
SAR sveraged over 1 cm” (1 g} of Head TSL Condition
SAR measured 250 mW inpul poraver 23AmW I g
BAR nommalized resrrmalizad o TW BI2mW ! p
BAR for naminal Head TSL parameters ' narmmalized o W 9.49 mW Ig £ 17.0 % [k=2)
BAR averaged over 10 em’ (10 gj of Head TSL condition
SAR measurad 250 mW Input power 153 mW g
SAR normpized noermalizad 1o TW Bi2mWig
SAR for nominal Head TSL paramaters ' normalized o TW 6.21 m\W g £ 16.5 % (k=2)

' Cormection ta nominal TSL paameters according bo d), chaptar "SAR Sansilivilies”

Canificate No: DEISWZ-40050_Mans

Page 1 af §




Appendix
Antenna Paramatars with Head TSL

Impedance, fransformid 1o fesd point 51.50-450
Ralurm Loss - 26,7 dB

General Antenna Parameters and Design

Elacirical Delay (one diresfon] 1,387 ns

Afier long larm usa with 1000 radialed power, only a slight warming of te dipole near the teadpaind can bo measursd

The dipole is made of standard semirigid coaxial cable. The canter conductor af the feading line i direcily connocied (o the
sacand arm of the dipale. The antenna |s therefore shon-circuited for DC-signals.

No excessiva force must be applied to tha dipole arms, becauwse thay might bend or the scidersd connectons near the
leedpainl may ba damaged.

Additional EUT Data

Manufaciured by SPEAG
Mamsdsctured on August 16, 2006

Corificats Mo DEISW2-£d0 6] Marla Paga 4 of 6




DASYS Validation Report for Head TSL
Drate/ Time: 1603, 2009 ] | 5806

¥

Test Laborstory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISVI; Serial: DRISV2 - SN:4d050

Communication System: CW-833; Frequency: 835 MHe; Duty Cwvele: 121

Medium: HSL 900 MHz

Medium parameters used: £= 835 MHz o = 0.87 mho/m; g = 4012 p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY S (IEEETEC)

DASYS Configuration;
®  Prbe ERADVY - SMNI03%; ConvFi 5497, 5,97, 5071 Calibrated; 28.04 2008
= Semor-Surfice; 3Amm (Mechmical Sarface Detection)
#  FElectronice DA ES Spisdl 1 Callbraged: 07.03, 2009
®  Paniom: Flst Phantom 490 Type: QDOGMPA%A A Serink: 1001
#  Mlemsurement SWe DASYS, VAD Build 120; SERMCAD ¥ Version 134 Balld 45

Pin=250mW; dip=15mm; dist=3.4mm/Zoom Scan (Tx7x7y/Cube 0:; Measurement grid:
dx=3mm, dy=5mm, dz=5mm

Reference Value = 56.4 ¥/m: Power Drift = <0.032 dB

Peak SAR (extrapolated) = 3.41 Wikg

SAR( g) = 233 mW/g: SAR(10 g) = 1.53 mWig

Muximum value of SAR {measured) = 2,63 mWig

0 4B = 2.63mWig

Carfilicate Mo DEISV2-40050_ Mandd Page 5of 6




Impedance Measurement Plot for Head TSL
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Calibration Labaratory of
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Engineenng AG
Zrsgbaunsirasan 41, 8004 Zurich, Switkerland

Accreditad by e Swan Aczreditalion Barice [SA%)
Tha Swas Aocreditation Service is one of the sgraiories 1o the EA
Miiltilasersi Agrmemeni for e recognition of calibration certificatos
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Pomser senani HP BIRTA LEITRUITH] D8-Coc-0 Mo 21700808 Dt

Fietmemns 20 8 Afwwsm EN: S08 (M) -0 . 317-00804) Jiti
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Calibration Laboratory of

Senwalaeucher Kalibrisises)
Schmid & Pariner Service susis d dlaionnage
Engineering AG Sarvizin sviesm di taratern
Teughaussirasss &1, $004 Zurich, Switenrinss Buwimy Calibivation Servies
Accruchie try e Swene Accraclation Sereca [BAS: Aczreditnlion Mo, SCS 108

The Swisn Accreditation Servics & ong of Ihe signmiodies o ihs E&
Wislllimlers! Agrmampss rh-mmlumdunr-mmuu

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM xy.z
MiA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirgless
Communications Devices: Measuremant Techniques®, Dacembar 2003

b) CENELEC EN 50361, “Basic standard for the maasuremant al Specific Absorption Rate
refated to human exposure to electromagnetic fields from mabile phones (300 MHz - 3
GHz), July 2001

¢) Federal Communications Commission Office of Engineening & Technology (FCC OET),
‘Evaluating Compliance with FCC Guidelines for Human Exposure to Radioirequency
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 Vakdation Report at the end
of the certificate, All figures stated in the cerificale are valid at the fraquency indicated.

*  Anfarna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phanlom sectian, with the amms orented
parallel to the body axis,

positioned under the Rguid filled phantom. The impedance stated Is transfomed from the
measurament at the SMA connector 1o the fleed point. The Retum Loss Bnsures low
reflecled power. Mo uncertainty requirad,

* Electrical Delay: One-way delay between the SMA connector and the antenna feed pont,
No uncertainty requined.

* SAR measwed: SAR measured &t Ihe stated anlenna input power.

* SAA normalized: SAR as measured, normalized o an Input power ol 1 W at the antanna
connecior

* SAR for nominal TSL parameters: The measured TSL parameters are used o calculale the
nominal SAR resul.

Carmicase No: 01800VZ-54082 Mare Paga 2 al §




Measurement Conditions
DASY syalern configuraton, as far as nof given on page 1.

DASY Version DASYS VB
Exiragointion Arvurom Extrapaiatian
Phomiam Modkilar Flak Pranam V8 §
Distance Dipole Canter - TSL 10 mm wilh Spacar
Zoom Scan Resolud|on dr, oy, dt =5 mm
Frequency 1900 MHz & 1 MHz

Head TSL parameters

Tl_rn__rulmn paramaters and calculalions wene

Temperature Parmilitivity Conduedlvity
Mominal Head TSL parametors 22070 0 148 mkaim
Monsured Head TSL parameters (220402 C ANEad 147 mho'm 26 %
Hend TSL temparature during test 21502 "C e o

SAR result with Head TSL

BAR nveraged aver 1 cm’ (1 g} of Hesd TSL candtion
SAH maaaured 280 mW input powar 1n2md g
SAH mnarmakzod neemmsizad fa 1W 40.BmW g
SAR loe rominal Haad TSL parametars ' nermalized i 1W FA mW (g = 17.0 % (ke2)

SAR nveraged over 10 om” (10 g) of Hoad TSL Condition

SaR moaswed 250 mW inpui povesr 527 mW (g
SAR namaleed rarraized o 15 2LImiN g
SAR far rominal Head TSL paiimelans ' nesmasized o 1W 0.7 mW ! g 16.5 % (ked]

Carmactian b nomnil TSL paramalers accardeg to d), chapber "SAR Sarsilivies

Corsheae Mo D1S00V2-50082 Mardg Page 10l



Appendix

Antenna Parameters with Head TSL
impaidance, iransiormed o feed peint EIRLL+ 45U
Batum Loss =757 dB
General Antenna Parameters and Design
[El-m:lmmy jang dirnatian) 1,106 ni

Al |oeg Yemm s wih | GOW radisled power, onty & slight warming of the dipaks nedr the Ssadpaint can be mansihed

Tha dipole is madse of standard semingid coaxal cabite. Tha sanlse condugiar ol e uecing Une in direcsy conrscted (o tha
secand am of the dipale. This arenna is thereons short-cieculied for DC-signals.

No Excesivg orca must b appied 10 the dipals arms, becauss they might bend or #w noldered connectons near the
teedpain) may ba damagad

Additional EUT Data
Manifackined by SPEAG
Mamifasuned an Junie 28, 2006
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DASYS Validation Report for Head TSL
Dt T e 17008 20009 14:82 19

Tiest Laboratory: SPEAG, Zumsch, Switrerlind
DT Dol 1900 MMz Type: IN900Y 2; Serial: DISOOV2 - SN:S4082

Communication Sysier; CW! Frequency: 1900 MMHz: Duty Cyele: 1:1
Wledivim: HSL L0 HA

Medium paramesers used: = 1900 MHz; o = | 47 mbofmg & = I8.8: jr= 0N kpfm
Phantem section: Flal Section

Meassirement Standand: DASYS (IEEENEC)
ASYS Configuration:
# Probe: BESIDVE - SNINZE, Coneld 8. 49, d, U Calibeatod: 39004 208
& Sensir-Sibace Vmm ieg hasicn] Siilace Deteciion
® [locinnics DAE Sabdi] Calibrmed: @07, 03 390
* P Pl oo 50 (G Type: GOOO0PHIAA: Serial; 100]

®  Mevaismonl 5% DAY VA Daskl 130 SENE A X Yo D040 Taiki 4%

Pin = 250 mW: dip = 10 mm, scan at I4Amm/Zoom Scan (dist=34mm, probe Odeg)
(TR TRT W ube 0:

Michsurerient grid: dyv=Smm, dysSmm, de=Smm
Reference Value = 91,3 Vim: Power Deift = 0.022 4B
Peilk SAR fextrapolated) = 193 Wikg

SARI gh= 10.2 mWig; SARII0 g = 5,27 mW)g
Wanimum viiluie of SAR | measared ) = 12,2 mW /g

i
(1! ]

LR ]

bl = 11 :Ill'l".':
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Impedance Measurement Plot for Head TSL
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