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1 Test Laboratory

1.1 Testing Location

Company Name: TMC Beijing, Telecommunication Metrology Center of MIIT
Address: No 52, Huayuan beilu, Haidian District, Beijing,P.R.China
Postal Code: 100191

Telephone: +86-10-62304633

Fax: +86-10-62304793

1.2 Testing Environment

Temperature: 18°C~25 °C,
Relative humidity: 30%~ 70%
Ground system resistance: <05 Q
Ambient noise & Reflection: < 0.012 W/kg

1.3 Project Data

Project Leader: Qi Dianyuan
Test Engineer: Lin Xiaojun

Testing Start Date: Feb 24, 2012
Testing End Date: Feb 26, 2012

1.4 Signature

ALK

Lin Xiaojun
(Prepared this test report)

Qi Dianyuan
(Reviewed this test report)

Xiao Li
Deputy Director of the laboratory
(Approved this test report)
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2 Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for TCT Mobile Limited
HSDPA/UMTS dual band / GSM quad bands mobile phone Alcatel V860 /
Vodafone Smart Il are as follows ( with expanded uncertainty 18.2%)

Table 1: Max. SAR Measured (19)

o SAR 1g
Band Position
(W/KQg)
Head 0.553
GSM 850
Body 0.872
Head 0.753
GSM 1900
Body 0.616
_— Head 0.466
Wi-Fi
Body 0.100
Table 2: The sum of SAR values
Maximum SAR value for Head Maximum SAR value for Body
Main transmitter 0.753 0.872
Wi-Fi transmitter 0.466 0.100
Sum 1.219 0.972

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6
W/Kg as averaged over any 1g tissue according to the ANSI C95.1-1999.

For body worn operation, this device has been tested and meets FCC RF exposure guidelines when
used with any accessory that contains no metal. Use of other accessories may not ensure
compliance with FCC RF exposure guidelines.

The measurement together with the test system set-up is described in chapter 7 of this test report. A
detailed description of the equipment under test can be found in chapter 3 of this test report.
The maximum SAR value is obtained at the case of (Table 1), and the values are: 0.872 (19).
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3 Client Information

3.1 Applicant Information

Company Name:
Address /Post:

City:

Postal Code:
Country:
Contact:
Email:
Telephone:
Fax:

TCT Mobile Limited

5F, E building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,
Pudong Area Shanghai, P.R. China. 201203

ShangHai

201203

P.R.China

Gong Zhizhou

zhizhou.gong@jrdcom.com

0086-21-61460890

0086-21-61460602

3.2 Manufacturer Information

Company Name:

Address /Post:

City:

Postal Code:
Country:
Contact:
Email:
Telephone:
Fax:

TCT Mobile Limited

5F, E building, No. 232, Liang Jing Road ZhangJiang High-Tech Park,
Pudong Area Shanghai, P.R. China. 201203

ShangHai

201203

P.R.China

Gong Zhizhou

zhizhou.gong@jrdcom.com

0086-21-61460890

0086-21-61460602
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4 Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1 About EUT

Description:

Model name:
Marketing name:
Operating mode(s):

Tested Tx Frequency:

GPRS Multislot Class:

GPRS capability Class:

EGPRS Multislot Class:

Test device Production information:
Device type:

Antenna type:

Accessories/Body-worn configurations:
Hotspot mode:

Form factor:

HSDPA/UMTS dual band / GSM quad bands mobile phone
Alcatel V860

Vodafone Smart Il

GSM 900/1800, WCDMA 900/2100, BT, Wi-Fi

825 — 848.8 MHz (GSM 850)

1850.2 — 1910 MHz (GSM 1900)

2412 — 2462 MHz (Wi-Fi)

12

B

12

Production unit

Portable device

Integrated antenna

Headset

Support simultaneous transmission of hotspot and voice(or data)
109cm X 5.7cm

™
gy # 9 1 B, A |
RS 8 7 8 0 2. 2 3 485 6 7 S 00N

Picture 4.1: Constituents of the sample
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4.2 Internal Identification of EUT used during the test

EUT ID* SN or IMEI HW Version SW Version
EUT1 862924010010096 PIO V121-1
*EUT ID: is used to identify the test sample in the lab internally.

4.3 Internal Identification of AE used during the test

AE ID* Description Model SN Manufacturer
AE1l Battery CAB6050000C1 \ BYD
AE2 Battery CAB6050000C2 SCUD
AE3 Headset CCB3000A12C1 \ Shunda
AE4 Headset CCB3000A12C2 \ Juwei

*AE ID: is used to identify the test sample in the lab internally.

S TEST METHODOLOGY

5.1 Applicable Limit Regulations

ANSI C95.1-1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz.

It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 1 gram of tissue for
portable devices being used within 20 cm of the user in the uncontrolled environment.

5.2 Applicable Measurement Standards

IC RSS-102 ISSUE4: Radio Frequency (RF) Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands)

IEEE 1528-2003: Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Body Due to Wireless Communications Devices:
Experimental Techniques.

OET Bulletin 65 (Edition 97-01) and Supplement C(Edition 01-01): Additional Information for
Evaluating Compliance of Mobile and Portable Devices with FCC Limits.

KDB648474 D01 SAR Handsets Multi Xmiter and Ant, vO1r05: SAR Evaluation Considerations
for Handsets with Multiple Transmitters and Antennas.

KDB248227: SAR measurement procedures for 802.112abg transmitters.

KDB941225 : SAR Evaluation Procedures for Portable Devices with Wireless Router Capabilities
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6 Specific Absorption Rate (SAR)

6.1 Introduction

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio
field. The SAR distribution in a biological body is complicated and is usually carried out by
experimental techniques or numerical modeling. The standard recommends limits for two tiers of
groups, occupational/controlled and general population/uncontrolled, based on a person’s
awareness and ability to exercise control over his or her exposure. In general,
occupational/controlled  exposure limits are higher than the Ilimits for general
population/uncontrolled.

6.2 SAR Definition

The SAR definition is the time derivative (rate) of the incremental energy (dW ) absorbed by

(dissipated in) an incremental mass (dm ) contained in a volume element (dv) of a given density
() . The equation description is as below:

d dW, d , dw
SAR = (“ )=~ ()
dt dm’ dt pdv

SAR is expressed in units of Watts per kilogram (W/kg)
SAR measurement can be either related to the temperature elevation in tissue by

ST
SAR = c(—
)

Where: C is the specific head capacity, OT is the temperature rise and ot is the exposure duration,
or related to the electrical field in the tissue by

Where: ois the conductivity of the tissue, pis the mass density of tissue and Eis the RMS
electrical field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically
applied.
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7 SAR MEASUREMENT SETUP

7.1 Measurement Set-up

The Dasy4 or DASY5 system for performing compliance tests is illustrated above graphically. This
system consists of the following items:

robot controiar

Picture 7.1 SAR Lab Test Measurement Set-up

® A standard high precision 6-axis robot (Staubli TX=RX family) with controller, teach pendant
and software. An arm extension for accommodating the data acquisition electronics (DAE).

® Anisotropic field probe optimized and calibrated for the targeted measurement.

® Adata acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc.
The unit is battery powered with standard or rechargeable batteries. The signal is optically
transmitted to the EOC.

® The Electro-optical converter (EOC) performs the conversion from optical to electrical signals
for the digital communication to the DAE. To use optical surface detection, a special version of
the EOC is required. The EOC signal is transmitted to the measurement server.

® The function of the measurement server is to perform the time critical tasks such as signal
filtering, control of the robot operation and fast movement interrupts.

® The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the

probe positioning.

A computer running WinXP and the DASY4 or DASY5 software.

Remote control and teach pendant as well as additional circuitry for robot safety such as

warning lamps, etc.

The phantom, the device holder and other accessories according to the targeted measurement.
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7.2 Dasy4 or DASYS5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe designed in the classical
triangular configuration and optimized for dosimetric evaluation. The probe is constructed using the
thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped with
an optical multifiber line ending at the front of the probe tip. It is connected to the EOC box on the
robot arm and provides an automatic detection of the phantom surface. Half of the fibers are
connected to a pulsed infrared transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a coupling from the transmitting to
the receiving fibers. This reflection increases first during the approach, reaches maximum and then
decreases. If the probe is flatly touching the surface, the coupling is zero. The distance of the
coupling maximum to the surface is independent of the surface reflectivity and largely independent
of the surface to probe angle. The DASY4 or DASY5 software reads the reflection durning a
software approach and looks for the maximum using 2" ord curve fitting. The approach is stopped
at reaching the maximum.

Probe Specifications:

Model: ES3DV3, EX3DV4
Frequency 10MHz — 6.0GHz(EX3DV4)
Range: 10MHz — 4GHz(ES3DV3)
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 5800MHz
Linearity: + 0.2 dB(30 MHz to 6 GHz) for EX3DV4 Picture 7.2 Near-field Probe

+ 0.2 dB(30 MHz to 4 GHz) for ES3DV3
Dynamic Range: 10 mW/kg — 100W/kg
Probe Length: 330 mm
Probe Tip
Length: 20 mm
Body Diameter: 12 mm
Tip Diameter: 2.5 mm (3.9 mm for ES3DV3)
Tip-Center: 1 mm (2.0mm for ES3DV3)
Application: SAR Dosimetry Testing
Compliance tests of mobile phones
Dosimetry in strong gradient fields

Picture 7.3 E-field Probe
7.3 E-field Probe Calibration

Each E-Probe/Probe Amplifier combination has unique calibration parameters. A TEM cell
calibration procedure is conducted to determine the proper amplifier settings to enter in the probe
parameters. The amplifier settings are determined for a given frequency by subjecting the probe to a
known E-field density (1 mW/cm?) using an RF Signal generator, TEM cell, and RF Power Meter.

The free space E-field from amplified probe outputs is determined in a test chamber. This
calibration can be performed in a TEM cell if the frequency is below 1 GHz and inn a waveguide or
other methodologies above 1 GHz for free space. For the free space calibration, the probe is placed
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in the volumetric center of the cavity and at the proper orientation with the field. The probe is then
rotated 360 degrees until the three channels show the maximum reading. The power density
readings equates to 1 mW/ cm?.
E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The E-field in the medium correlates with the temperature rise in the
dielectric medium. For temperature correlation calibration a RF transparent thermistor-based
temperature probe is used in conjunction with the E-field probe.
SAR=C £

At
Where:
At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.

O
o,

Where:
o = Simulated tissue conductivity,
p = Tissue density (kg/m?).

7.4 Other Test Equipment
7.4.1 Data Acquisition Electronics(DAE)

The data acquisition electronics consist 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 with a control logic unit. Transmission to the measurement server is accomplished through
an optical downlink for data and status information, as well as an optical uplink for commands and
the clock.

The mechanical probe mounting device includes two different sensor systems for frontal and
sideways probe contacts. They are used for mechanical surface detection and probe collision
detection.

The input impedance of the DAE is 200 MOhm; the inputs are symmetrical and floating. Common
mode rejection is above 80 dB.

Picture7.4: DAE
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7.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY4: RX90XL; DASY5: RX160L) type
from Staubli SA (France). For the 6-axis controller system, the robot controller version from Staubli
is used. The Staubli robot series have many features that are important for our application:

» High precision (repeatability 0.02mm)

High reliability (industrial design)

Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
Jerk-free straight movements (brushless synchron motors; no stepper motors)

Low ELF interference (motor control fields shielded via the closed metallic construction shields)

YV V V V

Picture 7.5 DASY 4 Picture 7.6 DASY 5

7.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (dasy4: 166 MHz, Intel
Pentium; DASY5: 400 MHz, Intel Celeron), chipdisk (DASY4: 32 MB; DASY5: 128MB), RAM
(DASY4:. 64 MB, DASY5: 128MB). The necessary circuits for communication with the DAE
electronic box, as well as the 16 bit AD converter system for optical detection and digital 1/0O
interface are contained on the DASY 1/O broad, which is directly connected to the PC/104 bus of the
CPU broad.

The measurement server performs all real-time data evaluation of field measurements and surface
detection, controls robot movements and handles safety operation. The PC operating system
cannot interfere with these time critical processes. All connections are supervised by a watchdog,
and disconnection of any of the cables to the measurement server will automatically disarm the
robot and disable all program-controlled robot movements. Furthermore, the measurement server is
equipped with an expansion port which is reserved for future applications. Please note that this
expansion port does not have a standardized pinout, and therefore only devices provided by
SPEAG can be connected. Devices from any other supplier could seriously damage the
measurement server.
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|

Picture 7.7 Server for DASY 4 Picture 7.8 Server for DASY 5

DASY5 |~ |

)

7.4.4 Device Holder for Phantom

The SAR in the phantom is approximately inversely proportional to the square of the distance
between the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty
of £0.5mm would produce a SAR uncertainty of £20%. Accurate device positioning is therefore
crucial for accurate and repeatable measurements. The positions in which the devices must be
measured are defined by the standards.

The DASY device holder is designed to cope with the different positions given in the standard. It has
two scales for device rotation (with respect to the body axis) and device inclination (with respect to
the line between the ear reference points). The rotation centers for both scales is the ear reference
point (ERP). Thus the device needs no repositioning when changing the angles.

The DASY device holder is constructed of low-loss

POM material having the following dielectric

parameters: relative permittivity & =3 and loss tangent ¢ =0.02. The amount of dielectric material
has been reduced in the closest vicinity of the device, since measurements have suggested that the
influence of the clamp on the test results could thus be lowered.

<Laptop Extension Kit>

The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with
the Twin-SAM and ELI phantoms.

Picture 7.9-1: Device Holder Picture 7.9-2: Laptop Extension Kit

7.4.5 Phantom

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape of
the shell is based on data from an anatomical study designed to
Represent the 90™ percentile of the population. The phantom enables the dissymmetric evaluation
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of SAR for both left and right handed handset usage, as well as body-worn usage using the flat
phantom region. 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. The shell
phantom has a 2mm shell thickness (except the ear region where shell thickness increases to 6
mm).

Shell Thickness: 2+0.2 mm

Filling Volume:  Approx. 25 liters

Dimensions: 810 x 1000 x 500 mm (H x L x W)

Available: Special

Picture 7.10: SAM Twin Phantom
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8. Position of the wireless device in relation to the phantom

8.1 General considerations

This standard specifies two handset test positions against the head phantom — the “cheek” position
and the “tilt” position.

Vertical ) \cmcn.I
Center Line Center Line

1
Hor igomal o
Line !

Hornizontal /

Line A

B Bottom of
) Handset
Bottom of
/ Handset

Acoustic

Output

Acoustic
Output

W, Width of the handset at the level of the acoustic

W, Width of the bottom of the handset

A Midpoint of the width W, of the handset at the level of the acoustic output
B Midpoint of the width W, of the bottom of the handset

Picture 8.1-a Typical “fixed” case handset Picture 8.1-b Typical “clam-shell” case handset

Picture 8.2 Cheek position of the wireless device on the left side of SAM
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RE

Picture 8.3 Tilt position of the wireless device on the left side of SAM

8.2 Body-worn device

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery
operated wireless device with the ability to transmit while mounted on a person’s body using a carry
accessory approved by the wireless device manufacturer.

Picture 8.4 Test positions for body-worn devices

8.3 Desktop device

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or
desk when used.

The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds
to the intended use as specified by the manufacturer in the user instructions. For devices that
employ an external antenna with variable positions, tests shall be performed for all antenna
positions specified. Picture 8.5 show positions for desktop device SAR tests. If the intended use is
not specified, the device shall be tested directly against the flat phantom.
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S |
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Picture 8.5 Test positions for desktop devices
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8.4 DUT Setup Photos

Picture 8.6

Picture 8.7: Left Hand Touch Cheek Position
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Picture 8.8: Left Hand Tilt 15° Position

Picture 8.9: Right Hand Touch Cheek Position
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Picture 8.10: Right Hand Tilt 15° Position

Test positions for body:
The Body SAR is tested at the following 6 test positions all with the distance =10mm between the
EUT and the phantom bottom :

Picture 8.11: Forward Surface
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Picture 8.12: Forward Surface with Headset

Picture 8.13: Back Surface
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Picture 8.14: Back Surface with Headset

Picture 8.15: Left Side
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Picture 8.17: Top Side
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Picture 8.18: Bottom Side

Picture 8.19: Bottom Side with Headset
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9 Tissue Simulating Liquids

9.1 Equivalent Tissues

The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol,
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case.
The Table 1 and 2 shows the detail solution. It's satisfying the latest tissue dielectric parameters
requirements proposed by the IEEE 1528 and IEC 62209.

Table 2. Composition of the Tissue Equivalent Matter

Frequency (MHz) ‘ 835 Head ’ 835 Body | 1900 Head | 1900 Body | 2450 Head | 2450 Body

Ingredients (% by weight)

Water 41.45 52.5 55.242 69.91 58.79 72.60
Sugar 56.0 45.0 \ \ \ \
Salt 1.45 1.4 0.306 0.13 0.06 0.18
Preventol 0.1 0.1 \ \ \ \
Cellulose 1.0 1.0 \ \ \ \
Glycol Monobutyl \ \ 44.452 29.96 41.15 27.22
Dielectric
£=41.5 €=55.2 €=40.0 €=53.3 £€=39.2 =527
Parameters
0=0.90 0=0.97 0=1.40 0=1.52 0=1.80 0=1.95
Target Value

Table 3. Targets for tissue simulating liquid

Frequency L Conductivity Permittivity

Liquid Type + 5% Range + 5% Range
(MHz) (0) (e)
835 Head 0.90 0.86~0.95 415 39.4~43.6
835 Body 0.97 0.92~1.02 55.2 52.4~58.0
1900 Head 1.40 1.33~1.47 40.0 38.0~42.0
1900 Body 1.52 1.44~1.60 53.3 50.6~56.0
2450 Head 1.80 1.71~1.89 39.2 37.2~41.2
2450 Body 1.95 1.85~2.05 52.7 50.1~55.3

9.2 Dielectric Performance

Table 4: Dielectric Performance of Tissue Simulating Liquid

Measurement is made at temperature 23.0 °C and relative humidity 38%.
Liquid temperature during the test: 22.5°C
Measurement Date : 835 MHz Feb 24, 2012 1900 MHz Eeb 25, 2012 2450 MHz Eeb 26, 2012

el T T T T ———

/ Type Frequency Permittivity & Conductivity o (S/m)
Head 835 MHz 42.2 0.88
Body 835 MHz 53.9 0.97
Measurement Head 1900 MHz 40.9 1.39
value Body 1900 MHz 53.1 1.50
Head 2450 MHz 38.5 1.82
Body 2450 MHz 51.9 1.96
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Picture 9.1: Liquid depth in the Head Phantom (850 MHz)

Picture 9.2 Liquid depth in the Flat Phantom (1900MHz)

Picture 9.3 Liquid depth in the Flat Phantom (2450MHz)
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10 System Validation

10.1 System Validation

Each DASY system is equipped with one or more system validation kits. These units, together with
the predefined measurement procedures within the DASY software, enable the user to conduct the
system performace check and system validation. System validation kit includes a dipole, tripod
holder to fix it underneath the flat phantom and a corresponding distance holder.

10.2 System Setup

In the simplified setup for system evaluation, the DUT is replaced by a calibrated dipole and the
power source is replaced by a continuous wave that comes from a signal generator. The calibrated
dipole must be placed beneath the flat phantom section of the SAM twin phantom with the correct
distance holder. The distance holder should touch the phantom surface with a light pressure at the
reference marking and be oriented parallel to the long side of the phantom. The equipment setup is

shown below:
Spacer \ ,
AN & | N 3D Probe positioner

N |
| I E X ~._Field probe [D
1 i - | Flat Phantom
-
; QIr.CoupIer
Signal  _Llamp e l3apbef — — ——axa—{ }
Generator ’ L - Cable Att1
Att3 i
I | PM1
|| Att2 w
PMZ

Picture 10.1 System Setup for System Evaluation
The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.
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, IJK
Picture 10.2 Photo of Dipole Setup

Table 5: System Validation of Head

Measurement is made at temperature 23.0 °C and relative humidity 38%.
Liquid temperature during the test: 22.5°C
Measurement Date: 835 MHz Feb 24, 2012 1900 MHz Eeb 25, 2012 2450 MHz Feb 26, 2012

Target value (W/kg) | Measured value (W/kQg) Deviation
Frequency 10g 1g 10g 1g 109 19
Verification Average | Average Average Average Average | Average
results 835 MHz 6.12 9.41 5.96 9.20 -2.61% -2.23%
1900 MHz 20.1 394 19.96 38.72 -0.70% -1.73%
2450 MHz 24.6 524 23.92 51.60 -2.76% -1.53%

Table 6: System Validation of Body

Measurement is made at temperature 23.0 °C and relative humidity 38%.
Liquid temperature during the test: 22.5°C

Measurement Date: 835 MHz Feb 24, 2012 1900 MHz Feb 25,2012 2450 MHz Feb 26, 2012

Target value (W/kg) | Measured value (W/kQ) Deviation
Frequency 10g 1lg 10g 1g 10g 19
Verification Average | Average | Average Average Average | Average
results 835 MHz 6.24 9.57 6.04 9.28 -3.21% -3.03%
1900 MHz 20.9 41.4 20.44 40.80 -2.20% -1.45%
2450 MHz 23.9 51.6 23.20 51.20 -2.93% -0.78%
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11 Measurement Procedures

11.1 Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device
positions, configurations and operational modes shall be tested for each frequency band according
to steps 1 to 3 below. A flowchart of the test process is shown in Picture 11.1.

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre of

the transmit frequency band ( f,) for:

a) all device positions (cheek and tilt, for both left and right sides of the SAM phantom, as described
in Chapter 8),

b) all configurations for each device position in a), e.g., antenna extended and retracted, and

c) all operational modes, e.g., analogue and digital, for each device position in a) and configuration
in b) in each frequency band.

If more than three frequencies need to be tested according to 11.1 (i.e., N_ > 3), then alll

C

frequencies, configurations and modes shall be tested for all of the above test conditions.

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1, perform
all tests described in 11.2 at all other test frequencies, i.e., lowest and highest frequencies. In
addition, for all other conditions (device position, configuration and operational mode) where the
peak spatial-average SAR value determined in Step 1 is within 3 dB of the applicable SAR limit, it is
recommended that all other test frequencies shall be tested as well.

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in
Steps 1 to 2.
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Picture 11.1 Block diagram of the tests to be performed

11.2 Measurement procedure

The following procedure shall be performed for each of the test conditions (see Picture 11.1)
described in 11.1:

a) Measure the local SAR at a test point within 8 mm or less in the normal direction from the inner
surface of the phantom.

b) Measure the two-dimensional SAR distribution within the phantom (area scan procedure). The
boundary of the measurement area shall not be closer than 20 mm from the phantom side walls.
The distance between the measurement points should enable the detection of the location of local
maximum with an accuracy of better than half the linear dimension of the tissue cube after
interpolation. A maximum grip spacing of 20 mm for frequencies below 3 GHz and (60/f [GHz]) mm
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for frequencies of 3GHz and greater is recommended. The maximum distance between the
geometrical centre of the probe detectors and the inner surface of the phantom shall be 5 mm for
frequencies below 3 GHz and § In(2)/2 mm for frequencies of 3 GHz and greater, where ¢ is the
plane wave skin depth and In(x) is the natural logarithm. The maximum variation of the
sensor-phantom surface shall be =1 mm for frequencies below 3 GHz and ®£0.5 mm for
frequencies of 3 GHz and greater. At all measurement points the angle of the probe with respect to
the line normal to the surface should be less than 5° . If this cannot be achieved for a measurement
distance to the phantom inner surface shorter than the probe diameter, additional uncertainty
evaluation is needed.

c) From the scanned SAR distribution, identify the position of the maximum SAR value, in addition
identify the positions of any local maxima with SAR values within 2 dB of the maximum value that
are not within the zoom-scan volume; additional peaks shall be measured only when the primary
peak is within 2 dB of the SAR limit. This is consistent with the 2 dB threshold already stated;

d) Measure the three-dimensional SAR distribution at the local maxima locations identified in step c).
The horizontal grid step shall be (24/f{GHz] ) mm or less but not more than 8 mm. The minimum
zoom size of 30 mm by 30 mm and 30 mm for frequencies below 3 GHz. For higher frequencies, the
minimum zoom size of 22 mm by 22 mm and 22 mm. The grip step in the vertical direction shall be
( 8-f[GHz] ) mm or less but not more than 5 mm, if uniform spacing is used. If variable spacing is
used in the vertical direction, the maximum spacing between the two closest measured points to the
phantom shell shall be (12 / ff{GHz]) mm or less but not more than 4 mm, and the spacing between
father points shall increase by an incremental factor not exceeding 1.5. When variable spacing is
used, extrapolation routines shall be tested with the same spacing as used in measurements. The
maximum distance between the geometrical centre of the probe detectors and the inner surface of
the phantom shall be 5 mm for frequencies below 3 GHz and & In(2)/2 mm for frequencies of 3 GHz
and greater, where ¢ is the plane wave skin depth and In(x) is the natural logarithm. Separate grids
shall be centered on each of the local SAR maxima found in step c). Uncertainties due to field
distortion between the media boundary and the dielectric enclosure of the probe should also be
minimized, which is achieved is the distance between the phantom surface and physical tip of the
probe is larger than probe tip diameter. Other methods may utilize correction procedures for these
boundary effects that enable high precision measurements closer than half the probe diameter. For
all measurement points, the angle of the probe with respect to the flat phantom surface shall be less
than 5° . If this cannot be achieved an additional uncertainty evaluation is needed.

e) Use post processing( e.g. interpolation and extrapolation ) procedures to determine the local SAR
values at the spatial resolution needed for mass averaging.

11.3 Bluetooth & Wi-Fi Measurement Procedures for SAR

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

Chipset based test mode software is hardware dependent and generally varies among
manufacturers. The device operating parameters established in a test mode for SAR measurements
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must be identical to those programmed in production units, including output power levels, amplifier
gain settings and other RF performance tuning parameters. The test frequencies should correspond
to actual channel frequencies defined for domestic use. SAR for devices with switched diversity
should be measured with only one antenna transmitting at a time during each SAR measurement,
according to a fixed modulation and data rate. The same data pattern should be used for all
measurements.

11.4 Power Drift

To control the output power stability during the SAR test, DASY4 system calculates the power drift
by measuring the E-field at the same location at the beginning and at the end of the measurement
for each test position. These drift values can be found in Table 13 to Table 18 labeled as: (Power
Drift [dB]). This ensures that the power drift during one measurement is within 5%.
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12 Conducted Output Power

12.1 GSM Measurement result
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During the process of testing, the EUT was controlled via Rhode & Schwarz Digital Radio
Communication tester (CMU-200) to ensure the maximum power transmission and proper
modulation. This result contains conducted output power for the EUT. In all cases, the measured
peak output power should be greater and within 5% than EMI measurement.

Table 7: The conducted power measurement results for GSM850/1900

GSM Conducted Power (dBm)
850MHZ Channel 251(848.8MHz) Channel 190(836.6MHz) Channel 128(824.2MHz)
33.02 3291 32.78
GSM Conducted Power (dBm)
1900MHZ Channel 810(1909.8MHz) Channel 661(1800MHz) Channel 512(1850.2MHz)
30.40 30.41 30.23
Table 8: The conducted power measurement results for GPRS and EGPRS
GSM 850 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS 251 190 128 251 190 128
1 Txslot 33.03 32.93 32.8 -9.03dB 24 23.9 23.77
2 Txslots 29.55 29.46 29.56 -6.02dB 23.53 23.44 23.54
3Txslots 27.53 27.43 27.27 -4.26dB 23.27 23.17 23.01
4 Txslots 27.52 27.42 27.26 -3.01dB 24.51 24.41 24.25
GSM 850 Measured Power (dBm) calculation Averaged Power (dBm)
EGPRS 251 190 128 251 190 128
1 Txslot 33.03 32.92 32.79 -9.03dB 24 23.89 23.76
2 Txslots 29.54 29.45 29.31 -6.02dB 23.52 23.43 23.29
3Txslots 27.52 27.42 27.27 -4.26dB 23.26 23.16 23.01
4 Txslots 27.52 27.42 27.26 -3.01dB 24.51 24.41 24.25
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
GPRS 810 661 512 810 661 512
1 Txslot 30.39 30.39 30.23 -9.03dB 21.36 21.36 21.2
2 Txslots 26.91 26.91 26.76 -6.02dB 20.89 20.89 20.74
3Txslots 24.9 2491 24.76 -4.26dB 20.64 20.65 20.5
4 Txslots 24.89 24.9 24.75 -3.01dB 21.88 21.89 21.74
PCS1900 Measured Power (dBm) calculation Averaged Power (dBm)
EGPRS 810 661 512 810 661 512
1 Txslot 304 30.39 30.24 -9.03dB 21.37 21.36 21.21
2 Txslots 26.9 26.9 26.76 -6.02dB 20.88 20.88 20.74
3Txslots 24.9 2491 24.76 -4.26dB 20.64 20.65 20.5
4 Txslots 24.88 24.9 24.75 -3.01dB 21.87 21.89 21.74
NOTES:

1) Division Factors
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To average the power, the division factor is as follows:

1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.03dB

2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB

3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB

4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) =>-3.01dB

According to the conducted power as above, the body measurements are performed with
4Txslots for GSM850 and GSM1900.

12.2 Wi-Fi and BT Measurement result

The output power of BT antenna is as following:

Cho Ch 39 Ch 78
Channel
2402 MHz 2441 Mhz 2480 MHz
Peak Conducted
eax-onducie 6.57 7.87 8.21
Output Power(dBm)

The average conducted power for WiFi is as following:
802.11b (dBm)

Channel\data 1Mbps 2Mbps 5.5Mbps 11Mbps
rate

1 16.12 15.94 16.06 15.78

6 16.02 16.04 16.04 15.59
11 15.67 15.65 15.66 15.48

802.11g (dBm)

Channel\data | 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
rate

1 13.63 | 13.56 | 13.44 13.31 13.13 12.70 12.33 12.25
6 13.88 | 13.71 | 13.57 13.33 13.10 12.65 12.32 12.19
11 13.43 | 13.30 | 13.20 12.94 12.73 12.28 11.96 11.91

20M 802.11n (dBm)

Channel\data | MCSO | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 MCS7
rate

1 13.48 | 13.24 | 1295 | 12.74 | 12.37 11.98 11.81 11.61

6 13.46 | 13.30 | 13.05 | 12.80 | 12.40 12.11 11.95 11.78

11 13.15 | 12.83 | 12.63 | 12.44 | 12.02 11.65 11.59 11.38
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The peak conducted power for WiFi is as following:
802.11b (dBm)

Channel\data 1Mbps 2Mbps 5.5Mbps 11Mbps

rate

1 19.82 20.04 21.49 22.94

6 / / / 22.97

11 / / / 22.49
802.11g (dBm)

Channel\data | 6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
rate

1 22.52 | 22.53 22.35 22.31 22.74 22.63 22.76 22.8
6 / / / 22.88
11 / / / 22.44
802.11n (dBm)

Channel\data | MCSO | MCS1 | MCS2 | MCS3 | MCS4 | MCS5 | MCS6 | MCS7
rate

1 22.44 | 22.2 | 22.08 | 22.56 | 22.61 22.57 22.64 22.56

6 / / / / / / 22.76 /

11 / / / / / / 22.26 /

SAR is not required for 802.11g/n channels if the output power is less than 0.25dB higher than that
measured on the corresponding 802.11b channels, and for each frequency band, testing at higher
data rates and higher order modulations is not required when the maximum average output power
for each of these configurations is less than 0.25dB higher than those measured at the lowest data
rate. According to the above conducted power, the EUT should be tested for “802.11b, 1Mbps,
channel 1”.
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13 Simultaneous TX SAR Considerations

13.1 Introduction

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple
Transmitters” are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g
and Bluetooth devices which may simultaneously transmit with the licensed transmitter.

For this device, the BT and WiFi can transmit simultaneous with other transmitters.

13.2 Transmit Antenna Separation Distances

Picture 13.1 Antenna Locations

13.3 Simultaneous Transmission for EUT

Table 9: Summary of Transmitters

RF output
Band/Mode F(GH2) 60/f power ower Head SAR Body
threshold (mWw) P (W/kg) SAR(W/Kg)
(mw)
GSM 850 0.835 71.86 2009.093 0.553 0.872
PCS 1900 1.9 31.58 1099.006 0.753 0.616
Bluetooth 2.441 24.6 6.622165 \ \
2.4GHz WLAN
z 2.45 24.5 40.92607 0.466 0.100
802.11 b/g
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According to the conducted power measurement result, we can draw the conclusion
that: stand-alone SAR for WiFi should be performed. Then, simultaneous transmission
SAR for WiFi is considered with measurement results of GSM and WiFi. Stand-alone

SAR and simultaneous transmission SAR for Bluetooth should not be performed.

Table 10 SAR Evaluation Requirements for Multiple Transmitter Handsets

Individual Transmitter

Simultaneous Transmission

other antennas. each with either output
power < Pgesor 1-g SAR < 1.2 Wkg
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

Licensed ; ; " SAR not required:
Tr itters Routine evaluation required _
ransmitters Unlicensed only
when stand-alone 1-g SAR is not
When there is no simultaneous transmission — required and antenna is = 5 cm
. S ey . D other
o output < 60/f: SAR not required fromn other gtennas
> output > 60/f: stand-alone SAR required Licensed & Unlicensed
ke i o o > when the sum of the 1-g SAR is <
e iy ane q ans S1O) — M. 3 .
en there is simultaneous transmission 1.6 Wikg for all simultaneous
Stand-alone SAR not required when transmitting antennas
o output = 2-Pg. and antenna is = 50 ¢cm | o when SAR to peak location
from other antennas separation ratio of simultaneous
o output < Pg.s and antenna is > 2.5 cm from transmitting antenna pair is < 0.3
Unlicensed other antennas SAR required:
Transmitters | o output = Py and antenna is < 2.5 cm from | Licensed & Unlicensed

antenna pams with SAR 1o peak
location separation ratio = 0.3; test 1s
only required for the configuration
that results in the highest SAR in
stand-alone configuration for each
wireless mode and exposure condition

Note:  simuliangous  transmission
exposire conditions for head and
body can be differemt for different
style phones; therefore, different test
requirernents may apply

See below for simultaneous transmission logic table:

GSM Wi-Fi BT

GSM Yes Yes

Wi-Fi Yes No
BT Yes No T
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14 SAR Test Result

14.1 The evaluation of multi-batteries

We’ll perform the head measurement in all bands with the primary battery depending on the
evaluation of multi-batteries and retest on highest value point with other batteries. Then,
repeat the measurement in the Body test.

Table 11: The evaluation of multi-batteries for Head Test

Frequency . Test SAR(19) Power
Mode/Band Side . Battery Type .
MHz Ch. Position (W/kQg) Drift(dB)
848.8 251 GSM850 Right | Touch | CAB6050000C1 0.553 0.16
848.8 251 GSM850 Right | Touch | CAB6050000C2 0.544 0.06

Note: According to the values in the above table, the battery, CAB6050000C1, is the primary
battery. We'll perform the head measurement with this battery and retest on highest value point
with others.

Table 12: The evaluation of multi-batteries for Body Test

Frequency Mode/Ban Test Spacing SAR(1g) Power
Headset o Battery Type )

MHz | Ch. d Position (mm) (Wikg) Drift(dB)

848.8 | 251 GPRS \ Ground 10 CAB6050000C1 0.872 0.04

848.8 | 251 GPRS \ Ground 10 CAB6050000C2 0.839 -0.05

Note: According to the values in the above table, the battery, CAB6050000C1, is the primary
battery. We'll perform the Body measurement with this battery and retest on highest value point
with others.

14.2 SAR Test Result

Table 13: SAR Values (GSM 850 MHz Band - Head)

Frequency ) Test SAR(19) Power
Mode/Band | Side . Battery Type )

MHz Ch. Position (W/kg) Drift(dB)
848.8 251 GSM850 Left Touch | CAB6050000C1 0.486 0.18
836.6 190 GSM850 Left Touch | CAB6050000C1 0.349 0.06
824.2 128 GSM850 Left Touch | CAB6050000C1 0.225 0.12
848.8 251 GSM850 Left Tilt CAB6050000C1 0.277 0.08
836.6 190 GSM850 Left Tilt CAB6050000C1 0.200 0.05
824.2 128 GSM850 Left Tilt CAB6050000C1 0.137 0.03
848.8 251 GSM850 Right | Touch | CAB6050000C1 0.553 0.16
848.8 251 GSM850 Right | Touch | CAB6050000C2 0.544 0.06
836.6 190 GSM850 Right | Touch | CAB6050000C1 0.398 0.03
824.2 128 GSM850 Right | Touch | CAB6050000C1 0.258 0.16
848.8 251 GSM850 Right Tilt CAB6050000C1 0.290 0.01
836.6 190 GSM850 Right Tilt CAB6050000C1 0.221 0.07
824.2 128 GSM850 Right Tilt CAB3120000C3 0.148 -0.01
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Table 14: SAR Values (GSM 850 MHz Band - Body)
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Frequency | Mode/Ba Test Spacing SAR(19g) Power
Headset o Battery Type )
MHz | Ch. nd Position (mm) (W/kg) Drift(dB)
848.8 | 251 GPRS \ Phantom 10 CAB6050000C1 0.682 -0.05
848.8 | 251 GPRS \ Ground 10 CAB6050000C1 0.872 0.04
848.8 | 251 GPRS \ Ground 10 CAB6050000C2 0.839 -0.05
836.6 | 190 GPRS \ Ground 10 CAB6050000C1 0.710 -0.03
824.2 | 128 GPRS \ Ground 10 CAB6050000C1 0.488 -0.06
848.8 | 251 GPRS \ Left 10 CAB6050000C1 0.465 0.02
848.8 | 251 GPRS \ Right 10 CAB6050000C1 0.643 -0.09
848.8 | 251 GPRS \ Bottom 10 CAB6050000C1 0.179 -0.04
848.8 | 251 | EGPRS \ Ground 10 CAB6050000C1 0.854 0.02
848.8 | 251 | Speech CCB3000A12C1 Ground 10 CAB6050000C1 0.672 0.01
848.8 | 251 | Speech CCB3000A12C2 Ground 10 CAB6050000C1 0.796 0.04
Table 15: SAR Values (GSM 1900 MHz Band - Head)
Frequency Mode/Band | Side Te_s_t Battery Type SAR(10) Pgwer
MHz Ch. Position (W/kg) Drift(dB)
1909.8 810 GSM1900 Left Touch | CAB6050000C1 0.753 -0.15
1909.8 810 GSM1900 Left Touch | CAB6050000C2 0.719 -0.12
1880 661 GSM1900 Left Touch | CAB6050000C1 0.735 0.0086
1850.2 512 GSM1900 Left Touch | CAB6050000C1 0.740 0.09
1909.8 810 GSM1900 Left Tilt CAB6050000C1 0.260 -0.009
1880 661 GSM1900 Left Tilt CAB6050000C1 0.239 -0.02
1850.2 512 GSM1900 Left Tilt CAB6050000C1 0.244 -0.18
1909.8 810 GSM1900 | Right | Touch | CAB6050000C1 0.675 0.18
1880 661 GSM1900 | Right | Touch | CAB6050000C1 0.687 -0.08
1850.2 512 GSM1900 | Right | Touch | CAB6050000C1 0.701 -0.09
1909.8 810 GSM1900 | Right Tilt CAB6050000C1 0.254 0.03
1880 661 GSM1900 | Right Tilt CAB6050000C1 0.254 -0.11
1850.2 512 GSM1900 | Right Tilt CAB6050000C1 0.221 0.11
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Table 16: SAR Values (GSM 1900 MHz Band - Body)
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Frequency Mode/Ba Test Spacing SAR(1g) Power
MHz Ch. nd Headset Position (mm) il (W/kg) Drift(dB)
1880 661 GPRS \ Phantom 10 CAB6050000C1 0.572 -0.14
1880 661 GPRS \ Ground 10 CAB6050000C1 0.437 0.06
1880 661 GPRS \ Left 10 CAB6050000C1 0.140 -0.01
1880 661 GPRS \ Right 10 CAB6050000C1 0.181 0.05
1880 661 GPRS \ Bottom 10 CAB6050000C1 0.616 0.05
1909.8 810 GPRS \ Bottom 10 CAB6050000C1 0.561 0.0053
1850.2 512 GPRS \ Bottom 10 CAB6050000C1 0.584 -0.06
1880 661 EGPRS \ Bottom 10 CAB6050000C1 0.532 -0.06
1880 661 Speech CCB3000A12C1 Bottom 10 CAB6050000C1 0.572 0.02
1880 661 Speech CCB3000A12C2 Bottom 10 CAB6050000C1 0.549 0.02
Table 17: SAR Values (WiFi 802.11b - Head)
Frequency Mode/Band | Side Te.s.t Battery Type SAR(109) Pgwer

MHz Ch. Position (W/kQg) Drift(dB)

2412 1 802.11 b Left Touch CAB6050000C1 0.466 -0.06

2412 1 802.11 b Left Tilt CAB6050000C1 0.221 0.05

2412 1 802.11 b Right Touch CAB6050000C1 0.260 0.04

2412 1 802.11 b Right Tilt CAB6050000C1 0.164 -0.001

Table 18: SAR Values (WiFi 802.11b - Body)

Frequency Test Spacing SAR(10g) | Power

MHz | cn. | MederBand | oo ction | (mm) | BAUEYTYPE kg | Driftds)

2412 1 802.11 b Ground 10 CAB6050000C1 0.058 0.16

2412 1 802.11 b Phantom 10 CAB6050000C1 0.100 0.18

2412 1 802.11 b Right 10 CAB6050000C1 0.049 0.0072

2412 1 802.11 b Top 10 CAB6050000C1 0.046 0.06
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15 Measurement Uncertainty

No. | Error Description Type | Uncertainty | Probably Div. | (Ci) | (Ci) | Std. | Std. | Degree
value Distribution 1g | 10g | Unc. | Unc. | of
(1g) | (10g) | freedom

Measurement system

1 Probe calibration B 55 N 1 1 1 5.5 55 oo

2 | Isotropy B 4.7 R 3 0710719 | 19 oo

3 Boundary effect B 1.0 R NCI 1 | 06 | 06 oo

4 | Linearity B 4.7 R V3|1 1 |27 | 27 oo

5 Detection limit B 1.0 N 1 1 1 0.6 0.6 oo

6 | Readout electronics B 0.3 R NE ! 1 |03 | 03 oo

7 | Response time B 0.8 R V3|1 1 |05 ] 05 oo

8 Integration time B 2.6 R NE ! 1 | 15| 15 oo

9 |RF ambient | B 0 R V3|1 1 0 0 oo
conditions-noise

10 | RF ambient | B 0 R V3|1 1 0 0 oo
conditions-reflection

11 | Probe  positioned | B 0.4 R NEI 1 |02 02 oo
mech. restrictions

12 | Probe  positioning | B 2.9 R NEI 1 |17 | 17 oo
with  respect to
phantom shell

13 | Post-processing B 1.0 R NEI 1 |06 | 06 oo

Test sample related

14 | Test sample A 3.3 N 1 1 1 3.3 3.3 71
positioning

15 | Device holder A 3.4 N 1 1 1 34 | 34 5
uncertainty

16 | Drift of output| B 5.0 R NEI 1 |29 | 29 oo
power

Phantom and set-up

17 | Phantom uncertainty | B 4.0 R NEI 1 | 23] 23 oo

18 | Liquid conductivity | B 5.0 R V3 (064|043 1.8 1.2 oo
(target)

19 | Liquid conductivity | A 2.06 N 1 |0.64|043]|1.32 | 0.89 43
(meas.)

20 | Liquid permittivity | B 5.0 R V3 |06 (049 1.7 1.4 oo
(target)

No. | Error Description | Type | Uncertainty | Probably Div. | (Ci) | (Ci) | Std. | Std. | Degree

value Distribution 1g | 10g | Unc. | Unc. | of
(19) | (10g) | freedom
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21 Liquid permittivity | A 1.6 N 1 0.6 [ 04910 |08 521
(meas.)
continue
Combined standard . 2, ., 925 | 912 257
uncertainty e = ;C‘ 4

Expanded uncertainty 185 | 18.2

(confidence interval of U, =2U,

95 %)

16 MAIN TEST INSTRUMENTS

Table 22: List of Main Instruments
No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer HP 8753E US38433212 August 3, 2011 One year
02 | Power meter NRVD 102083
03 | Power sensor NRV-Z5 100595 September 11, 2011 One year
04 | Signal Generator E4438C MY49070393 November 12, 2011 One Year
05 | Amplifier VTL5400 0505 No Calibration Requested
06 | BTS 8960 MY48365192 November 17, 2011 One year
07 | E-field Probe SPEAG ES3DV3 3149 September 24, 2011 One year
08 | DAE SPEAG DAE4 771 November 20, 2011 One year
09 | Dipole Validation Kit | SPEAG D835V2 443 February 26, 2010 Three years
10 | Dipole Validation Kit | SPEAG D1900V2 541 February 26, 2010 Three years
11 | Dipole Validation Kit | SPEAG D2450V2 853 September 27, 2010 Three years

***END OF REPORT BODY***




T M '-" No. 2012SAR00022
/N Page 45 of 149

ANNEX A GRAPH RESULTS

850 Left Cheek High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 850 MHz

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 0.893 mho/m; er = 41.108; p =
1000 kg/m®

Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 850 Frequency: 848.8 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Cheek High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.507 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.173 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.6480

SAR(1 g) = 0.486 mW/g; SAR(10 g) = 0.351 mW/g

Maximum value of SAR (measured) = 0.513 mW/g

m¥¥lg
— 0.513

— 0.420

0.327

0.233

0.140

0.046

Fig.1 850MHz CH251
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850 Left Cheek Middle

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 900

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.885 mho/m; er = 41.395; p =
1000 kg/m®

Ambient Temperature:23.3°C Ligiud Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Cheek Middle/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.367 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 5.403 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.4560

SAR(1 g) = 0.349 mW/g; SAR(10 g) = 0.252 mW/g

Maximum value of SAR (measured) = 0.371 mW/g

m¥¥lg
— 0.371

— 0.303

0.235

0.168

0.100

0.032

Fig.2 850 MHz CH190
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850 Left Cheek Low

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 900

Medium parameters used: f= 825 MHz; ¢ = 0.88 mho/m; & = 41.485; p = 1000 kg/m*
Ambient Temperature:23.3°C Ligiud Temperature: 22.5°C

Communication System: GSM; Frequency: 824.2 MHz;Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.239 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 4.354 VV/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.2980

SAR(1 g) = 0.225 mW/g; SAR(10 g) = 0.163 m\W/g

Maximum value of SAR (measured) = 0.238 mW/g

m¥¥lg
— 0.238

— 0.195

0.151

0.108

0.065

0.022

Fig.3 850 MHz CH128
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850 Left Tilt High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 850 MHz

Medium parameters used (interpolated): f = 848.8 MHz; 6 = 0.89 mho/m; er = 41.7; p = 1000
kg/m®

Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 850 Frequency: 848.8 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Tilt High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.293 mW/g

Tilt High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.599 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.3490

SAR(1 g) = 0.277 mW/g; SAR(10 g) = 0.206 mW/g

Maximum value of SAR (measured) = 0.291 mW/g

m¥¥lg
— 0.291

— 0.240

0.188
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0.084
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Fig.4 850 MHz CH251
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850 Left Tilt Middle

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 900

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.885 mho/m; er = 41.395; p =
1000 kg/m®

Ambient Temperature:23.3°C Ligiud Temperature: 22.5°C

Communication System: GSM; Frequency: 836.6 MHz;Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Tilt Middle/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.216 mW/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.241 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.2500

SAR(1 g) = 0.200 mW/g; SAR(10 g) = 0.150 mW/g

Maximum value of SAR (measured) = 0.210 mW/g

m¥¥lg
— 0.210

— 0173

0.136

0.099
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Fig.5 850 MHz CH190
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850 Left Tilt Low

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 850 MHz

Medium parameters used: f= 825 MHz; ¢ = 0.87 mho/m; er = 42.0; p = 1000 kg/m*
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 850 Frequency: 824.2 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Tilt Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.144 mW/g

Tilt Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.677 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.1700

SAR(1 g) = 0.137 mW/g; SAR(10 g) = 0.102 mW/g

Maximum value of SAR (measured) = 0.144 mW/g

m¥¥lg
— 0.144

— 0.119

0.093

0.068
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Fig. 6 850 MHz CH128
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850 Right Cheek High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 900

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 0.893 mho/m; er = 41.108; p =
1000 kg/m®

Ambient Temperature:23.3°C Ligiud Temperature: 22.5°C

Communication System: GSM; Frequency: 848.8 MHz;Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Cheek High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.607 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.741 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.6930

SAR(1 g) = 0.553 mW/g; SAR(10 g) = 0.407 mW/g

Maximum value of SAR (measured) = 0.583 mW/g

m¥¥lg
— 0.583
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Fig. 7 850 MHz CH251
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1g/10g Averaged SAR

: —
SAR;Zoom Scan Value Along Z, X=2, Y=2 Markers
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0. 0010 0015 0020 0 0 0,03
m

Fig. 7-1 Z-Scan at power reference point (850 MHz CH251)
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850 Right Cheek High with Battery (CAB6050000C2)

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 900

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 0.893 mho/m; er = 41.108; p =
1000 kg/m®

Ambient Temperature:23.3°C Ligiud Temperature: 22.5°C

Communication System: GSM; Frequency: 848.8 MHz;Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Cheek High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.575 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.810 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.6820

SAR(1 g) = 0.544 mW/g; SAR(10 g) = 0.401 mW/g

Maximum value of SAR (measured) = 0.567 mW/g

m¥¥lg
— 0.567

— 0.461

0.356

0.250

0.144

0.039 =)

Fig.8 850 MHz CH251
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850 Right Cheek Middle

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 900

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.885 mho/m; er = 41.395; p =
1000 kg/m®

Ambient Temperature:23.3°C Ligiud Temperature: 22.5°C

Communication System: GSM; Frequency: 836.6 MHz;Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Cheek Middle/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.418 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.114 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.4970

SAR(1 g) = 0.398 mW/g; SAR(10 g) = 0.293 mW/g

Maximum value of SAR (measured) = 0.418 mW/g

m¥¥lg
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Fig.9 850 MHz CH190
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850 Right Cheek Low

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 900

Medium parameters used: f= 825 MHz; ¢ = 0.88 mho/m; & = 41.485; p = 1000 kg/m*
Ambient Temperature:23.3°C Ligiud Temperature: 22.5°C

Communication System: GSM; Frequency: 824.2 MHz;Duty Cycle: 1:8.30042

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.275 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 5.020 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.3220

SAR(1 g) = 0.258 mW/g; SAR(10 g) = 0.192 mW/g

Maximum value of SAR (measured) = 0.269 mW/g

m¥¥lg
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Fig. 10 850 MHz CH128
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850 Right Tilt High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 850 MHz

Medium parameters used (interpolated): f = 848.8 MHz; 6 = 0.89 mho/m; er = 41.7; p = 1000
kg/m®

Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 850 Frequency: 848.8 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Tilt High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.310 mW/g

Tilt High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.260 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.3640

SAR(1 g) = 0.290 mW/g; SAR(10 g) = 0.217 mW/g

Maximum value of SAR (measured) = 0.305 mW/g

m¥¥lg
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Fig.11 850 MHz CH251
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850 Right Tilt Middle

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 850 MHz

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.885 mho/m; er = 41.395; p =
1000 kg/m®

Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Tilt Middle/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.235 mW/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 9.949 VV/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.2750

SAR(1 g) = 0.221 mW/g; SAR(10 g) = 0.166 mW/g

Maximum value of SAR (measured) = 0.233 mW/g
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Fig.12 850 MHz CH190
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850 Right Tilt Low

Date: 2012-2-14

Electronics: DAE4 Sn771

Medium: Head 850 MHz

Medium parameters used: f= 825 MHz; ¢ = 0.87 mho/m; er = 42.0; p = 1000 kg/m*
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 850 Frequency: 824.2 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

Tilt Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.156 mW/g

Tilt Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.341 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.1840

SAR(1 g) = 0.148 mW/g; SAR(10 g) = 0.111 mW/g

Maximum value of SAR (measured) = 0.156 mW/g

m¥¥lg
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Fig. 13 850 MHz CH128
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850 Body Towards Phantom High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 848.8 MHz Duty Cycle: 1:2

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Toward Phantom High/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.730 mW/g

Toward Phantom High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 24.579 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.8900

SAR(1 g) = 0.682 mW/g; SAR(10 g) = 0.495 mW/g

Maximum value of SAR (measured) = 0.721 mW/g

miig
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Fig. 14 850 MHz CH251
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850 Body Towards Ground High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 848.8 MHz Duty Cycle: 1:2

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Toward Ground High/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (interpolated) = 0.895 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 26.295 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.2030

SAR(1 g) = 0.872 mW/g; SAR(10 g) = 0.613 m\W/g

Maximum value of SAR (measured) = 0.924 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 26.295 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.0980

SAR(1 g) = 0.675 mW/g; SAR(10 g) = 0.451 mW/g

Maximum value of SAR (measured) = 0.769 mW/g

m/g
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Fig. 15 850 MHz CH251
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1g/10g Averaged SAR
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Fig.15-1 Z-Scan at power reference point (850 MHz CH251)
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850 Body Towards Ground High with Battery (CAB6050000C2)

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 848.8 MHz Duty Cycle: 1:2

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Toward Ground High/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.870 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 25.731 VV/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.08

SAR(1 g) = 0.839 mW/g; SAR(10 g) = 0.447 mW/g

Maximum value of SAR (measured) = 0.880 mW/g
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Fig. 16 850 MHz CH251
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850 Body Towards Ground Middle

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 1.001 mho/m; er = 53.817; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 836.6 MHz Duty Cycle: 1:2

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Toward Ground Middle/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (interpolated) = 0.745 mW/g

Toward Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 23.965 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.9650

SAR(1 g) = 0.710 mW/g; SAR(10 g) = 0.500 mW/g

Maximum value of SAR (measured) = 0.757 mW/g

Toward Ground Middle/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 23.965 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.8980

SAR(1 g) = 0.537 mW/g; SAR(10 g) = 0.365 mW/g

Maximum value of SAR (measured) = 0.624 mW/g
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Fig. 17 850 MHz CH190
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850 Body Towards Ground Low

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used: f= 825 MHz; ¢ = 0.993 mho/m; &, = 53.934; p = 1000 kg/m3
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 824.2 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Toward Ground Low/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.517 mW/g

Toward Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 19.806 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.6730

SAR(1 g) = 0.488 mW/g; SAR(10 g) = 0.343 mW/g

Maximum value of SAR (measured) = 0.516 mW/g

Toward Ground Low/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 19.806 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.6180

SAR(1 g) = 0.380 mW/g; SAR(10 g) = 0.253 mW/g

Maximum value of SAR (measured) = 0.434 mW/g
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Fig. 18 850 MHz CH128
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850 Body Left Side High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 848.8 MHz Duty Cycle: 1:2

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Left Side High/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.494 mW/g

Left Side High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 18.780 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.6570

SAR(1 g) = 0.465 mW/g; SAR(10 g) = 0.314 mW/g

Maximum value of SAR (measured) = 0.496 mW/g
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Fig.19 850 MHz CH251
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850 Body Right Side High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 848.8 MHz Duty Cycle: 1:2

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Right Side High/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.678 mW/g

Right Side High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 25.299 VV/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.8840

SAR(1 g) = 0.643 mW/g; SAR(10 g) = 0.446 mW/g

Maximum value of SAR (measured) = 0.689 mW/g
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Fig.20 850 MHz CH251
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850 Body Bottom Side High

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 848.8 MHz Duty Cycle: 1:2

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Bottom Side High/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.202 mW/g

Bottom Side High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 14.156 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.3000

SAR(1 g) = 0.179 mW/g; SAR(10 g) = 0.103 mW/g

Maximum value of SAR (measured) = 0.199 mW/g
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Fig.21 850 MHz CH251
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850 Body Towards Ground High with EGPRS

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 GPRS Frequency: 848.8 MHz Duty Cycle: 1:2

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Toward Ground High/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (interpolated) = 0.898 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 26.503 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.1610

SAR(1 g) = 0.854 mW/g; SAR(10 g) = 0.599 mW/g

Maximum value of SAR (measured) = 0.912 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 26.503 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 1.0270

SAR(1 g) = 0.627 mW/g; SAR(10 g) = 0.400 mW/g

Maximum value of SAR (measured) = 0.720 mW/g
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Fig.22 850 MHz CH251
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850 Body Towards Ground High with Headset (CCB3000A12C1)

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 Frequency: 848.8 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Toward Ground High/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (interpolated) = 0.712 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 24.000 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.9170

SAR(1 g) = 0.672 mW/g; SAR(10 g) = 0.473 mW/g

Maximum value of SAR (measured) = 0.711 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 24.000 VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.9290

SAR(1 g) = 0.667 mWI/g; SAR(10 g) = 0.430 mW/g

Maximum value of SAR (measured) = 0.717 mW/g
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Fig. 23 850 MHz CH251
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850 Body Towards Ground High with Headset (CCB3000A12C2)

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: 900 Body

Medium parameters used (interpolated): f = 848.8 MHz; ¢ = 1.011 mho/m; er = 53.643; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 850 Frequency: 848.8 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

Toward Ground High/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.839 mW/g

Toward Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 26.531 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 1.0480

SAR(1 g) = 0.796 mW/g; SAR(10 g) = 0.569 mW/g

Maximum value of SAR (measured) = 0.842 mW/g
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Fig. 24 850 MHz CH251
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1900 Left Cheek High

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: f=1910 MHz; ¢ = 1.42 mho/m; er = 40.2; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1909.8 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Cheek High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.810 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 8.869 V/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 1.2960

SAR(1 g) = 0.753 mW/g; SAR(10 g) = 0.414 mW/g

Maximum value of SAR (measured) = 0.813 mW/g
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Fig. 25 1900 MHz CH810
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Fig. 25-1 Z-Scan at power reference point (1900 MHz CH810)
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1900 Left Cheek High Battery (CAB6050000C2)

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: = 1910 MHz; ¢ = 1.42 mho/m; er = 40.2; p = 1000 kg/m°
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1909.8 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Cheek High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.776 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 8.269 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 1.2620

SAR(1 g) = 0.719 mW/g; SAR(10 g) = 0.395 mW/g

Maximum value of SAR (measured) = 0.779 mW/g
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Fig.26 1900 MHz CH810
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1900 Left Cheek Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head GSM1900

Medium parameters used: f = 1880 MHz; o = 1.38 mho/m; er = 40.6; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Cheek Middle/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.773 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 8.066 VV/m; Power Drift = 0.0086 dB

Peak SAR (extrapolated) = 1.2750

SAR(1 g) = 0.735 mW/g; SAR(10 g) = 0.404 mW/g

Maximum value of SAR (measured) = 0.788 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 8.066 VV/m; Power Drift = 0.0086 dB

Peak SAR (extrapolated) = 0.7250

SAR(1 g) = 0.445 mW/g; SAR(10 g) = 0.300 mW/g

Maximum value of SAR (measured) = 0.525 mW/g
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Fig. 27 1900 MHz CH661
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1900 Left Cheek Low

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; 6 = 1.35 mho/m; er = 40.8; p = 1000
kg/m®

Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1850.2 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (interpolated) = 0.778 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.585 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 1.2900

SAR(1 g) = 0.740 mW/g; SAR(10 g) = 0.409 mW/g

Maximum value of SAR (measured) = 0.820 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.585 VV/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 0.7160

SAR(1 g) = 0.447 mWI/g; SAR(10 g) = 0.302 mW/g

Maximum value of SAR (measured) = 0.520 mW/g
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Fig. 28 1900 MHz CH512
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1900 Left Tilt High

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: f=1910 MHz; ¢ = 1.42 mho/m; er = 40.2; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1909.8 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Tilt High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.289 mW/g

Tilt High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.168 V/m; Power Drift = -0.009 dB

Peak SAR (extrapolated) = 0.3950

SAR(1 g) = 0.260 mW/g; SAR(10 g) = 0.159 mW/g

Maximum value of SAR (measured) = 0.280 mW/g
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Fig.29 1900 MHz CH810
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1900 Left Tilt Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.38 mho/m; er = 40.6; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Tilt Middle/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.281 mW/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 11.261 VV/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.3600

SAR(1 g) = 0.239 mW/g; SAR(10 g) = 0.152 mW/g

Maximum value of SAR (measured) = 0.255 mW/g
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Fig. 30 1900 MHz CH661
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1900 Left Tilt Low

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.35 mho/m; er = 40.8; p = 1000
kg/m®

Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1850.2 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Tilt Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.297 mW/g

Tilt Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.794 VV/m; Power Drift = -0.18 dB

Peak SAR (extrapolated) = 0.3680

SAR(1 g) = 0.244 mW/g; SAR(10 g) = 0.158 mW/g

Maximum value of SAR (measured) = 0.255 mW/g
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1900 Right Cheek High

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: f=1910 MHz; ¢ = 1.42 mho/m; er = 40.2; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1909.8 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Cheek High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.769 mW/g

Cheek High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.000 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.9980

SAR(1 g) = 0.675 mW/g; SAR(10 g) = 0.407 mW/g

Maximum value of SAR (measured) = 0.746 mW/g
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Fig. 32 1900 MHz CH810
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1900 Right Cheek Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.38 mho/m; er = 40.6; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Cheek Middle/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.776 mW/g

Cheek Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 7.358 VV/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.0010

SAR(1 g) = 0.687 mW/g; SAR(10 g) = 0.415 mW/g

Maximum value of SAR (measured) = 0.762 mW/g
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Fig.33 1900 MHz CH661
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1900 Right Cheek Low

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; o = 1.35 mho/m; er = 40.8; p = 1000
kg/m®

Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1850.2 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.787 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 6.780 VV/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 1.0100

SAR(1 g) = 0.701 mW/g; SAR(10 g) = 0.427 mW/g

Maximum value of SAR (measured) = 0.777 mW/g
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Fig.34 1900 MHz CH512
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1900 Right Tilt High

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: = 1910 MHz; ¢ = 1.42 mho/m; er = 40.2; p = 1000 kg/m°
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1909.8 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Tilt High/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.285 mW/g

Tilt High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.839 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.3920

SAR(1 g) = 0.254 mW/g; SAR(10 g) = 0.151 mW/g

Maximum value of SAR (measured) = 0.278 mW/g
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Fig. 35 1900 MHz CH810
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1900 Right Tilt Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.38 mho/m; er = 40.6; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Tilt Middle/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.280 mW/g

Tilt Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 11.980 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.3890

SAR(1 g) = 0.254 mW/g; SAR(10 g) = 0.153 mW/g

Maximum value of SAR (measured) = 0.275 mW/g
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1900 Right Tilt Low

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.35 mho/m; er = 40.8; p = 1000
kg/m®

Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1850.2 MHz Duty Cycle: 1:8.3

Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

Tilt Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.248 mW/g

Tilt Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.490 VV/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 0.3280

SAR(1 g) = 0.221 mW/g; SAR(10 g) = 0.136 mW/g

Maximum value of SAR (measured) = 0.237 mW/g
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Fig. 37 1900 MHz CH512
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1900 Body Towards Phantom Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.499 mho/m; er = 53.287; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Toward Phantom Middle/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.655 mW/g

Toward Phantom Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 13.165 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.9950

SAR(1 g) = 0.572 mW/g; SAR(10 g) = 0.339 mW/g

Maximum value of SAR (measured) = 0.616 mW/g
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Fig. 38 1900 MHz CH661
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1900 Body Towards Ground Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.499 mho/m; er = 53.287; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Toward Ground Middle/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.477 mW/g

Toward Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 10.580 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.7630

SAR(1 g) = 0.437 mW/g; SAR(10 g) = 0.253 mW/g

Maximum value of SAR (measured) = 0.472 mW/g
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1900 Body Left Side Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.499 mho/m; er = 53.287; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Left Side Middle/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.158 mW/g

Left Side Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 8.243 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.2310

SAR(1 g) = 0.140 mW/g; SAR(10 g) = 0.081 mW/g

Maximum value of SAR (measured) = 0.152 mW/g
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1900 Body Right Side Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.499 mho/m; er = 53.287; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Right Side Middle/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.199 mW/g

Right Side Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 11.444 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.2920

SAR(1 g) = 0.181 mW/g; SAR(10 g) = 0.108 mW/g

Maximum value of SAR (measured) = 0.196 mW/g
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1900 Body Bottom Side High

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f= 1910 MHz; 6 = 1.524 mho/m; & = 53.199; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS-3 Frequency: 1909.8 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Bottom Side High/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.593 mW/g

Bottom Side High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 18.635 V/m; Power Drift = 0.0053 dB

Peak SAR (extrapolated) = 0.9650

SAR(1 g) = 0.561 mW/g; SAR(10 g) = 0.311 mW/g

Maximum value of SAR (measured) = 0.627 mW/g
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1900 Body Bottom Side Middle

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1880 MHz; ¢ = 1.499 mho/m; er = 53.287; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Bottom Side Middle/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.647 mW/g

Bottom Side Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 20.408 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.0460

SAR(1 g) = 0.616 mW/g; SAR(10 g) = 0.345 mW/g

Maximum value of SAR (measured) = 0.688 mW/g
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1900 Body Bottom Side Low

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used (interpolated): f= 1850.2 MHz; ¢ = 1.475 mho/m; & = 53.406; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1850.2 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Bottom Side Low/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.609 mW/g

Bottom Side Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 19.389 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.9780

SAR(1 g) = 0.584 mW/g; SAR(10 g) = 0.328 mW/g

Maximum value of SAR (measured) = 0.656 mW/g
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1900 Body Bottom Side Middle with EGPRS

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.499 mho/m; er = 53.287; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz GPRS Frequency: 1880 MHz Duty Cycle: 1:2
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Bottom Side Middle/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.597 mW/g

Bottom Side Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 20.246 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.8930

SAR(1 g) = 0.532 mW/g; SAR(10 g) = 0.297 mW/g

Maximum value of SAR (measured) = 0.596 mW/g
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1900 Body Bottom Side Middle with Headset (CCB3000A12C1)

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.499 mho/m; er = 53.287; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Bottom Side Low/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.643 mW/g

Bottom Side Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 20.756 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.9790

SAR(1 g) = 0.572 mW/g; SAR(10 g) = 0.312 mW/g

Maximum value of SAR (measured) = 0.646 mW/g

m¥lg
— 0.646

—0.517

0.388

0.258

0129

Fig. 46 1900 MHz CH661



T M '-" No. 2012SAR00022
/N Page 95 of 149

1900 Body Bottom Side Middle with Headset (CCB3000A12C2)

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1880 MHz; o = 1.499 mho/m; er = 53.287; p = 1000 kg/m®
Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: GSM 1900MHz Frequency: 1880 MHz Duty Cycle: 1:8.3
Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

Bottom Side Low/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.617 mW/g

Bottom Side Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 20.427 VV/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.9450

SAR(1 g) = 0.549 mW/g; SAR(10 g) = 0.300 mW/g

Maximum value of SAR (measured) = 0.617 mW/g
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Wifi Left Cheek Low

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: Head 2450 MHz

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.777 mho/m; er = 38.798; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: WLan 2450 Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3149 ConvF(4.35, 4.35, 4.35)

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.498 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 11.011 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.9430

SAR(1 g) = 0.466 mW/g; SAR(10 g) = 0.231 mW/g

Maximum value of SAR (measured) = 0.489 mW/g
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Fig. 48 2450 MHz CH1
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Wifi Left Tilt Low

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: Head 2450 MHz

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.777 mho/m; er = 38.798; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: WLan 2450 Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3149 ConvF(4.35, 4.35, 4.35)

Tilt Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.301 mW/g

Tilt Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.546 VV/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.4370

SAR(1 g) = 0.221 mW/g; SAR(10 g) = 0.114 mW/g

Maximum value of SAR (measured) = 0.231 mW/g
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Wifi Right Cheek Low

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: Head 2450 MHz

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.777 mho/m; er = 38.798; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: WLan 2450 Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3149 ConvF(4.35, 4.35, 4.35)

Cheek Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.319 mW/g

Cheek Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 10.734 VV/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.4600

SAR(1 g) = 0.260 mW/g; SAR(10 g) = 0.152 mW/g

Maximum value of SAR (measured) = 0.281 mW/g

m¥lg
— 0.281

—0.225

0.169

0112

0.056

Fig. 50 2450 MHz CH1
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Wifi Right Tilt Low

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: Head 2450 MHz

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.777 mho/m; er = 38.798; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: WLan 2450 Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3149 ConvF(4.35, 4.35, 4.35)

Tilt Low/Area Scan (61x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.209 mW/g

Tilt Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.753 V/m; Power Drift = -0.001 dB

Peak SAR (extrapolated) = 0.3000

SAR(1 g) = 0.164 mW/g; SAR(10 g) = 0.093 mW/g

Maximum value of SAR (measured) = 0.176 mW/g
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Wifi Body Toward Phantom Low

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: 2450 Body

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.912 mho/m; er = 52.083; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: WLan 2450 Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3149 ConvF(4.13, 4.13, 4.13)

Toward Phantom Low/Area Scan (61x101x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (interpolated) = 0.113 mW/g

Toward Phantom Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 5.199 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.1710

SAR(1 g) = 0.100 mW/g; SAR(10 g) = 0.059 mW/g

Maximum value of SAR (measured) = 0.107 mW/g

Toward Phantom Low/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 5.199 VV/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.1140

SAR(1 g) = 0.064 mW/g; SAR(10 g) = 0.036 mW/g

Maximum value of SAR (measured) = 0.071 mW/g
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Wifi Body Toward Ground Low

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: 2450 Body

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.912 mho/m; er = 52.083; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: WLan 2450 Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3149 ConvF(4.13, 4.13, 4.13)

Toward Ground Low/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.066 mW/g

Toward Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 4.091 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.1060

SAR(1 g) = 0.058 mW/g; SAR(10 g) = 0.032 mW/g

Maximum value of SAR (measured) = 0.063 mW/g

Toward Ground Low/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 4.091 VV/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 0.0990

SAR(1 g) = 0.058 mW/g; SAR(10 g) = 0.034 mW/g

Maximum value of SAR (measured) = 0.062 mW/g

m¥/g
— 0.062

—10.050

0.037

0.025

0.012

Fig. 53 2450 MHz CH1



T M '-" No. 2012SAR00022
/N Page 104 of 149

Wifi Body Right Side Low

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: 2450 Body

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.912 mho/m; er = 52.083; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: WLan 2450 Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3149 ConvF(4.13, 4.13, 4.13)

Right Side Low/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.054 mW/g

Right Side Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 5.377 VV/m; Power Drift = 0.0072 dB

Peak SAR (extrapolated) = 0.0870

SAR(1 g) = 0.049 mW/g; SAR(10 g) = 0.027 mW/g

Maximum value of SAR (measured) = 0.053 mW/g

Right Side Low/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 5.377 VV/m; Power Drift = 0.0072 dB

Peak SAR (extrapolated) = 0.0830

SAR(1 g) = 0.044 mW/g; SAR(10 g) = 0.024 mW/g

Maximum value of SAR (measured) = 0.048 mW/g
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Fig. 54 2450 MHz CH1
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Wifi Body Top Side Low

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: 2450 Body

Medium parameters used (interpolated): f = 2412 MHz; ¢ = 1.912 mho/m; er = 52.083; p =
1000 kg/m®

Ambient Temperature:23.3°C Liquid Temperature: 22.5°C

Communication System: WLan 2450 Frequency: 2412 MHz Duty Cycle: 1:1

Probe: ES3DV3 - SN3149 ConvF(4.13, 4.13, 4.13)

Top Side Low/Area Scan (61x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.051 mW/g

Top Side Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 5.257 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.0890

SAR(1 g) = 0.046 mW/g; SAR(10 g) = 0.024 mW/g

Maximum value of SAR (measured) = 0.050 mW/g

m¥lg
— 0.050

— 0.040

0.030

0.020

0.00995

Fig. 55 2450 MHz CH1
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ANNEX B SYSTEM VALIDATION RESULTS

835MHz

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Head 850 MHz

Medium parameters used: f = 835 MHz; o = 0.88 mho/m; & = 42.2; p = 1000 kg/m3
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(6.56, 6.56, 6.56)

System Validation /Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2.54 mW/g

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 54.7 V/m; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 3.33W/kg

SAR(1 g) = 2.30 mW/g; SAR(10 g) = 1.49 mW/g

Maximum value of SAR (measured) = 2.48 mW/g

dB
— 0

— -2.08

-4.16

-6.24

-8.32

-10.4

0 dB = 2.48 mW/g

Fig.56 validation 835MHz 250mW
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835MHz

Date: 2012-2-24

Electronics: DAE4 Sn771

Medium: Body 850 MHz

Medium parameters used: f = 835 MHz; 6 = 0.97 mho/m; & = 53.9; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(6.22, 6.22, 6.22)

System Validation /Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2.50 mW/g

System Validation /Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 50.3 VV/m; Power Drift = -0.118 dB

Peak SAR (extrapolated) = 3.31 W/kg

SAR(1 g) = 2.32 mW/g; SAR(10 g) = 1.51 mW/g

Maximum value of SAR (measured) = 2.42 mW/g

dB
— 0

— -2.08

-4.16

-6.24

-8.32

-10.4

0 dB = 2.42 MWI/g

Fig.57 validation 835MHz 250mW



T M "< No. 2012SAR00022
/N Page 108 of 149

1900MHz

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Head 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.39 mho/m; & = 40.9; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(5.03, 5.03, 5.03)

System Validation/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 11.4 mWi/g

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 89.2 VV/m; Power Drift = -0.069 dB

Peak SAR (extrapolated) = 14.5 W/kg

SAR(1 g) = 9.68mW/g; SAR(10 g) = 4.99 mW/g

Maximum value of SAR (measured) = 10.4mW/g

dB
— 0

—-3.36

o -6.72

-10.1

-13.4

-16.8

0 dB = 10.4 mWI/g

Fig.58 validation 1900MHz 250mW
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1900MHz

Date: 2012-2-25

Electronics: DAE4 Sn771

Medium: Body 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.50 mho/m; & = 53.1; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(4.68, 4.68, 4.68)

System Validation/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 11.5 mW/g

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 92.8 VV/m; Power Drift = 0.070 dB

Peak SAR (extrapolated) = 15.6 W/kg

SAR(1 g) =10.2 mW/g; SAR(10 g) = 5.11 mW/g

Maximum value of SAR (measured) = 11.0 mW/g

dB
— 0

—-3.36

o -6.72

-10.1

-13.4

-16.8

0dB = 11.0 mW/g

Fig.59 validation 1900MHz 250mW
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2450MHz

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: Head 2450

Medium parameters used: f = 2450 MHz; ¢ = 1.82 mho/m; & = 38.5; p = 1000 kg/m®
Ambient Temperature:23.0°C Liquid Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(4.35, 4.35, 4.35)

System Validation/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 14.1 mW/g

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 87.3 V/m; Power Drift = 0.058 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR(1 g) = 12.9 mW/g; SAR(10 g) = 5.98 mW/g

Maximum value of SAR (measured) = 13.6 mW/g

dB
— 0

—-3.36

o -6.72

-10.1

-13.4

-16.8

0 dB = 13.6 MW/g

Fig.60 validation 2450MHz 250mW
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2450MHz

Date: 2012-2-26

Electronics: DAE4 Sn771

Medium: Body 2450

Medium parameters used: f = 2450 MHz; ¢ = 1.96 mho/m; & = 51.9; p = 1000 kg/m®
Ambient Temperature:23.00C Liquid Temperature: 22.5°C

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

Probe: ES3DV3 - SN3149 ConvF(4.13, 4.13, 4.13)

System Validation/Area Scan (101x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 15.6 mW/g

System Validation/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 81.0 V/m; Power Drift = 0.067 dB

Peak SAR (extrapolated) = 24.0 W/kg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 5.80 mW/g

Maximum value of SAR (measured) = 14.4 mW/g

dB
— 0

—-3.36

o -6.72

-10.1

-13.4

-16.8

0 dB = 14.4 mWI/g

Fig.61 validation 2450MHz 250mW
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ANNEX C DIPOLE CALIBRATION CERTIFICATE

Calibration Laboratory of A,

Schmid & Partner %
Engineering AG L2

Zoughausstrasse 43, 8004 Zurich, Switzertand w,@‘,.\'

Accrodited by the Swiss Accraditation Service (SAS)

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

Medtitateral Agreemaent for the recognition of calibration certificates
Client TMC China

| Object

Cakbration procedure(s)

| Catbraton date ' September 24, 2011 |

" Condition of the calibrated tem In Tolerance |

This calitration certify documents the traceabiity to national standards. which reallze the physical units of measurements(Sl)
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate
All calibrations have been conducted at an environment temperature (2243)°C angt humidity<70%

Calibration Equipment used (MATE critical for callibration)

Primary Sandards 1De Cal Data (Calibrated by, Certification NO ) Scheduled Caiibration

Power meter E44168 GB412033874 5-May-11 (METAS, NO. 251-00388) May-12

Power sensor E4412A MY&41495277 5-May-11 (METAS, NO 251-00383) May-12

Reference 3 dB Attenuator SN'S5054 (2¢) 1-Aug-11 (METAS, NO. 251.00403) Aug-12

Reference 20 dB Attenuator | SN.SS086 (20p)  3-May-11 (METAS, NO. 251-00389) May-12

Reference 30 dB Attenuator | SN'S5129 (30p)  11-Aug-11 (METAS, NO, 2451.00404) Aug-12

DAE4 SN617 10-Jun-11 (SPEAG, NO DAE4-S07_Junt1) Jun-12

Reference Probe ES2DV2 SN 3013 12-Jan-11 (SPEAG, NO. ES3-3013_Jan11) Jan-12

Secondary Standards 1D# Check Data (In house) Scheduled Calibration

RF generator HPBE48C US3642U01700  4-Aug-99(SPEAG, in house check Oct-10) In house check: Oct-11

Network Analyzer HP 8753E | US37390585 18-Oct-D1(SPEAG, in house check Nov-10) In house chack: Nov-11
Name Functon Signature

e e T DR

4
G e AT
issued: September 24, 2011

This calitvation certificate shall not be reported except in full without wrtten appeoval of the laboratory.

Certificate No:  ES30V3-3149_Sep11 Page 1 of 11
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Calibration Laboratory of e Schwetzarischer Kaiibrianfhenst
Schmid & Partner % Sarvice sulsse I ataionnage
neering AG 2 Servizio seizzero ¢ Wrature
Mwwm "\;ﬁ;w Swiss Callbration Service
Accrodiied Dy the Swiks Atcruckalion Sarvioe (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Sarvice s one of the signatories 1o the EA
Wutilsternl Agrasmant for the recognition of cailiration certificates

Glossary:

TSL tissue simulating liquid
NORMx.y.z sensitivity in free space

ConF sensitivity in TSL / NORMx,y.2
DCP diode compression point

Polarization @ @ rotation around probe axis
Polarization & 4 rotation around an axis that is in the plane normal to probe axis (at
measurement center), i.., § = 0 is normal to probe axis

Calibration Is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

« NORMy,y,z: Assessed for E-field polarization § = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz:
R22 waveguide). NORMx,y,z are only intermediate values, |.e., the uncerainties of
NORMx.y,z does not effect the E*-field uncertainty inside TSL (see below ConvF).

« NORM(f)x.y.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This
linearization Is implemented in DASY4 software versions later than 4.2. The uncertainty of
the frequency response is included in the stated uncertainty of CanvF.

« DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncertainty required). DCP does not depend on frequency nor media.

« ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or
Temperature Transfer Standard for f < 800 MHz) and inside waveguide using analytical field
distributions based on power measuraments for f > 800 MHz. The same setups are used for
assessment of the parametars applied for boundary compensation (alpha, depth) of which
typical uncertainty values are given. These parameters are used in DASY4 software to
improve probe accuracy close to the boundary, The sensitivity in TSL corresponds to
NORMXx,y,z * ConvF whereby the uncertainty corresponds to that given for CanvF. A
frequency dependent ConvF is used in DASY version 4.4 and higher which allows extending
the validity from + 50 MHz to £ 100 MHz.

« Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a
flat phantom exposad by a patch antenna.

« Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center
from the probe tip (on probe axis). No tolerance required,

Certificate No: ES3DV3-3149_Sep11 Page2of 11
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ES3DV3 SN: 3149 September 24, 2011

Probe ES3DV3

SN: 3149

Manufactured: June 12, 2007
Calibrated: September 24, 2011

Calibrated for DASY/EASY System
(Note: non-compatible with DASY2 system!)

Certificate No: ES3DV3-3149_Sept1 Page 3 of 11
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ES3DV3 SN: 3149 September 24, 2011

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3149

Basic Calibration Parameters

Sensor X SensorY | SensorZ | Unc(k=2)
| Norm (# VAVimyy* | 114 | 123 1129 | £101%
. DCP(mV)? 94 95 91

Modulation Calibration Parameters

"UID | Communication PAR! | A | B C | VR | Unc"
. . System Name | dB | dBuV - mV | (k=2)
100000 CW 0.00 X 000/ 000 1.00 1 3000 =*15%

Y| 000 000 100 | 3000
Z | 000 000 100 300.0

i' The reported uncertainty of measurement 1s stated as the standard uncertainty of
' measurement multiplied by the coverage factor k=2.which for a normal distribution
| corresponds to a coverage probability of approximately 95%.

* The uncertainties of NormN.Y.Z do not afTect the F-field uncertainty inside TSI (see Page 5 and 6).
¥ Numerical linearization parameter: uncertainty not required.

E Uncertainty is determined using the maximum deviation from linear response applying recatangular
distribution and is expressed for the square of the field value.

Certificate No: ES3DV3-3149_Sepit Page 4 of 11
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ES3DV3 SN: 3149 September 24, 2011

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3149

Calibration Parameter Determined in Head Tissue Simulating Media

MM | eyt | ComFX | ConyFY  ConvFZ | Alpha l().;l.:')‘ o
850 as | 090 656 | 656 65 | 091 | 113 | £120%
900 as | 097 6.34 634 | 634 0.83 126 | +£12.0%

1800 | 400 140 | 518 | 518 | 518 | 069 | 147 [ 4120%
1900 400 | 140 5.03 5.03 5.03 0.712 138 +120%
2100 398 | 149 458 | 4.58 4.58 0.66 134 | £120%
2450 39.2 1.80 4.35 4.35 4.35 0.67 136 +£120%

© Frequency validity of =100 MHz only applies for DASY v34 and higher (sce Page 2), else it is restricted 1o +50 Milz The
uncertamnty 1s the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band

Fat tfrequencies below 3 GHz the validity of tissue parameters ( € and 0 ) can be relaxed to = 10% if hiquid compensation formula
15 applied to measured SAR values. At frequencies above 3 GHz the vahdity of tissue parameters ( € and 0 ) is restricted to +5%.
The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters

Certificate No: ES3DV3-3149_Sep1t Page 5 of 11
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ES3DV3 SN: 3149 September 24, 2011

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3149

Calibration Parameter Determined in Body Tissue Simulating Media

MM | p o v | et | ConvFX | ConvFY |ComFZ | Alpha | oeBN | DO
850 552 | 097 6.22 622 | 622 0.76 126 | +£12.0%
900 550 | 108 6.02 602 | 602 0.99 106 | +12.0%
1800 53.3 1.52 497 4.97 4.97 0.75 134 | +£12.0%

1900 533 | 152 4.68 4.68 468 | 062 133 | +120%
2100 535 | 157 435 435 4.35 0.68 134 £12.0%
2450 52.7 1.95 4.13 4.13 413 071 135 1120%

© Frequency validity of =100 MHz only applies for DASY v34 and higher (sce Page 2), else it is restricted 1o +50 Milz The
uncertamnty 1s the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band

Fat tfrequencies below 3 GHz the validity of tissue parameters ( € and 0 ) can be relaxed to = 10% if hiquid compensation formula
15 applied to measured SAR values. At frequencies above 3 GHz the vahdity of tissue parameters ( € and 0 ) is restricted to +5%.
The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters

Certificate No: ES3DV3-3149_Sep1t Page 6 of 11
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ES3DV3 SN: 3149 September 24, 2011

Frequency Response of E-Field
(TEM-Cell: ifil10 EXX, Waveguide: R22)
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0.5 : ‘
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| ——TEM Cell  —=—Vaveguide |

Uncertainty of Frequency Response of E-field: £5.0% (k=2)

Certificate No: ES3DV3-3149_Sepit Page 7 of 11
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ES3DV3 SN: 3149 September 24, 2011

Receiving Pattern (), 6 =0°

e s Ty ) i T

brew (@)

Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)

Certificate No: ES3DV3-3149_Sepit Page B of 11
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ES3DV3 SN: 3149 September 24, 2011

Dynamic Range f(SAR},c.q)

(Waveguide: WGS, = 1800 MHz)

1E+8
1LE+S
1EH

1E+3

Input Signal [uV]

1E+2

1E+0 .
0.0001 0.001 0.0t 0.1 1 10 100
SAR [mWicm']

~&— nol compansated ~&— pormpenaated

PR = = e

08 ' \
1.0 i 1

0.001 o.M 0.1 1 10 100

SAR [mWiem’)

Uncertainty of Linearity Assessment: +0.5% (k=2)

Centificate No: ES3DV3-3149_Sepit Page 9 of 11
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ES3DV3 SN: 3149 September 24, 2011

Conversion Factor Assessment

200500 0N G4) Hoad Iquid 900 NHs 1800 - 1900 (WGS) He ad liquid 1800 M Hz
»

=8 W /anls

2lnal

[e=imalyticai © Wassresants ~o—Analytical & M

Deviation from Isotropy
Error(¢,8 ).£=_=900 MHz

o 8 N
(polarization rotation)

Uncertainty of Spherical Isotropy Assessment: +2.5% (k=2)

Certificate No: ES3DV3-3143_Sepit Page 10 of 11
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ES3DV3 SN: 3149 September 24, 2011

DASY/EASY — Parameters of Probe: ES3DV3 - SN:3149

Other Probe Parameters
| Sensor Anangemuﬂ [ Triangular
- Connector Angle (° ) ‘ Not applicable
' Mechanical Surface Detection Mode enabled
 Optical Surface Detection Mode | disabled
. Probe Overall Length | i 337 mm
| Probe Bogl\fjﬁ)ﬁlyametcr ‘ 10 mm-
 Tip Length 10 mm
T lip Diameter | 4mm
. Probe I"lp to Sensor X Calibration Point .: 2 mm
' Probe Tip to Sensor Y Calibration Point. 2mm
' Probe Tip to Sensor Z Calibration I’mnl 2mm
| Recommended Measurement Distance from Surface f 2 mm

Certificate No: ES3DV3-3149_Sep1t Page 11 of 11
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ANNEX D DIPOLE CALIBRATION CERTIFICATE
850 MHz Dipole Calibration Certificate

h

TR R eE s TIVIEC

Telecommunication Metrology Center of MITT

_ " 1 W CNAS Lmo‘42
Client ™C © Certificate No: D835V2-443_Feb10

.

Object DBISV2 - SNi 443
Calibration Procedure(s) TMGXZ-OI m |

_‘mm for dipole vﬂm IP:
Calibration date; February 26, 2010 Y . ~
Condition of the calibrated item In Tolerance

This calibrution Centificate documents the traccability to national standards, which realize the physical units of
measurements(ST). The measurements and the uncertainties with confidence probability are given on the
following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(2243)C and
humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards n# Cal Date(Calibrated by, Centificate No.) Scheduled Calibration
Power Meter  NRVD 101253 04-Sep-09 (TMC, No.JZ09-248) Jun-10
Power sensor  NRV-Z5 100333 04-Sep-09 (TMC, No. J209-248) Jun-10
Reference Probe  ES3DV3 | SN 3149 25-Sep-09(SPEAG, No.ES3-3149_Sepl9)  Sep-10
DAE4 SN 771 19-Nov-A%SPEAG No,DAE4-771_Nov09)  Nov-10
RF generator  E4438C MY45092879  18-Jun09(TMC, No.JZ09-302) Jun-10
Network Analyzer B753E | US38433212  29-Aug-09%(TMC, NoJZ09-056) Aug-10
Name Function

Calibeated by: : ‘SAR Test Engincer

7 Lin Hao SAR Test Engincer
Reviewed by: Qi Dianyusn SAR Project Leader

lssued: Fe zo.zow

This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.

Certifigate No: D835V2-443 Febl0 Page 1 of 9
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Tolkffs Bmam it o  TIMEYS

Telecommunication Metrology Center of MITT

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx.y,z
N/A not applicable or not measurcd

Calibration is Performed According to the Following Standards:

1) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wircless Communications Devices:
Measurement Technigques”, December 2003

b) IEC 622091, “Procedure to measure the Specific Absorption Rate (SAR) For hand-held devices
used in close proximity to the ear (frequency range of 300MHz to 3GHz)", February 2005

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

Additional Documentation:
d) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

e  Anienna Parameters with TSL: The dipole is mounted with the spacer to position its feed point
exactly below the center marking of the flat phantom section, with the arms oriented paralle] to
the body axis,

o Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement af 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. No
uncertainty required.

e SAR measured: SAR measured af the stated antenna input power.

»  SAR normalized: SAR as measured, normalized 1o an input power of | W at the antenna
connector.

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

Cenificate No: D835V2.443_Feb10 Page 2 0f 9
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T kiR e T IVIEY

Telecommunication Metrology Center of MITT

Measurement Conditions
DASY system configuration, 8s far as not on 1.
DASY Version DASYS V5.0
Extrapolation Advanced Extrapolation
Phantom 2mm Oval Phantom ELI4
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters ,
m_-_mmg_m_wﬁ-m
Tempeorature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0,90 mho/m
Measured Head TSL parameters (220£02)°C 41626% 0.82mho/m £ 8 %
Hoad TSL temperature during test 21.7+202)°C - -
SAR result with Head TSL
SAR averaged over 1 ¢/ (1 g) of Head TSL Condition
SAR measured 250 mW input power 238mW/ig
SAR normalized narmakized 1o 1W 852mWig
SAR for nominal Head TSL parameters ' normalized to 1W 9.41 MW /g £ 17.0 % (k=2)
SAR averaged ovor 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 154mW/g
SAR normaiized normalized to 1W 816 mW/ig
SAR far nominal Head TSL parameters '

normalized to 1W 812 mW /g £ 16.5 % (k=2)

' Correction to nominal TSL parameters according 1o d), chapter “SAR Sensdivities™

Certificate No; DBISV2-443_Febl0

Page 3 of 9
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Body TSL parameters
“FMWNWM&M
Temperature Permittivity Conductivity
Nominal Body TSL paramoters 220°C 552 0.97 mho/m
Measured Body TSL parameters (220202)°C 545 6% 0.97mho/m £ 8 %
Body TSL temperature during test (218202)"C - —
SAR result with Body TSL
SAR averaged over 1 ¢m (1 g) of Body TSL Condition
SAR measured 250 mW input power 241mWig
SAR normalized normalized to 1W e84mW/g
SAR for nominal Body TSL parameters * normalized to 1W 9.57 mW /g £ 17.0 % (k=2)
SAR averaged over 10 (7~ (10 g) of Body TSL Condition
SAR measured 250 mW input power 15TmW/g
SAR normalized normaized 1o 1W 628mWig
SAR for nominal Body TSL parameters normalized to 1W 6.24 MW /g £ 16.5 % (k=2)

! Comection to nominal TSL parameters according 10 d), chapter "SAR Sensitivities™
Certificate No: D835V2-443 Febl( Puge 4 of 9
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5370-371Q
Retumn Loss «259dB

Antenna Parameters with Body TSL

Impedance, ransformed to faed point 4940-51)0
Return Loss -25 64B

General Antenna Parameters and Design

Electrical Deiay (one diraction) [ 1.387 ns

Aftar long term use with 100W radiated power, only & shight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard samiright coaxial cable. The center conductor of the feeding line is directly connected
to the second arm of the dipole. The antenna is therefare short-circuited for
uommmmwummmmmmmmbuwmummm
the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on September 3, 2001

Certificate No: D835V2-443 Febl0 Page S of 9




T M '-‘ No. 2012SAR00022
/N Page 128 of 149

T Rt Ee s TN

Telecommunication Metrology Center of MITT

DASYS5 Validation Report for Head TSL

Date/Time: 2010-2-26 14:31:40
Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: SN: 443

Comminiication Systen: CW Frequency: 835 Milz Duty Cycle: 1:1

Modium: Head S35Miz

Modium parametors used: f = 835 Miiz; o = 0.92 pho/m; €, =41.6; » = 1000 keg/m'
Phantom section! Flat Section

DASYS Configuration:
® Probe: ES3DVE - SN3149; Convl (6, 56, 6.56, 6.06): Calibravted: 25.09.09
®  Electronics; DAEA Sn771; Calibration: 19.11.09
® FPhantom: Imm Oval Fhantom ELI4; Type: QDOVAODIBB
®  Measurement SW: DASYS, V5.0 Bulld 119.9; Postprocessing SW: SEMCAD, V13.2 Build 87

Pin=250nmW; d=15mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid; dx=dmm, dy=5mm, dz=5am

Reference Value = 54,8 V/m: Power Drift = -0.037 d8
Ponk SAR (extrapolated) = 3.11 W/kg

SAR(1 g) = 2.38 mW/g: SAR(10 g) = 1.54 mW/g
Maximum value of SAR (measured) = 2.71 mW/g

-2.24

-4.48

6.72

-11.2

0 di = 2.71aW/g

Certificate No: DE35V2-443 Febl0 Page 6 of 9
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DASYS Validation Report for Body TSL

Date/Time: 2010-2-26 9:52:36
Test Laboratory: TMC, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: SN: 443

Communication Systom: CW Frequency: 8356 MHz Dury Cyele: 1:1

Modium: Body S835MIEx

Medium parameters ssed: £ =835 Miz: o = 0.97 pho/m; ¢, =564.5; » = 1000 kg/m'
Phantom section: Flat Section

DASYS Configuration:
® Probo: ESSDV3 - SN3148: Convl (6,22, 6.22, 6,22);: Calibrated: 25,09.09
® Electronics: DAES Sn771; Calibmation: 19.11,09
® FPhantom! 2mm Oval Phantom ELI4; Type: QDOVAGOIBR
®  Measurement SW: DASYS, V5.0 Build 119.9; Postprocessing SW: SEMCAD, V13.2 Build 87

Pin=250mW; d=15mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5Hem, dy=5mm, dz=5mm

Reterence Value = 54,0 ¥/m: Power Drift = +0,025 48
Poak SAR (extrapolated) = 3.78 W/kg

SAR(l g) = 2.41 mW/g; SAR(10 g) = 1.57 mW/g
Maximum value of SAR (measured) = 2.70 oW/g

di
0.000

-2.14
-4.28 '
-6.42

-8.56

-10.7

0 dB = 2.70m¥/g

Cenificate No: DEISV2-443 Febl0 Page 8 of ¥
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Clicat ™C e Certificate No: D1900V2-
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N

-

Sy DIOV2- SN 41

Calibration Procedure(s) ™Mexzol0r
Calibation procedure for dipole validation kits

Calibration date: February 26, 2010

Condition of the calibrated item InTolerance L remg v

This calibrution Certificate documents the traceability 1o national siandards, which realize the physical units of
megsurements(ST). The measurements and the uncerainties with confidence probability are given on the
following pages and are part of the certificate.

Al calibrations have been conducted in the closed Iaboratory facility: environment temperature(22:+3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards | |D# Cal Date(Calibrasted by, Certificate No.)  Scheduled Calibration
Power Meter  NRVD 101253 04-Scp-09 (TMC, No, JZ09-248) Sep-10
Power sensor  NRV-Z3 100333 04-Sep-09 (TMC. No. JZ09-248) Sep-10
Reference Probe  ES3DV3 | SN 3149 25-Sep-ONSPEAG No.ES3-3149_Sep9)  Sep-10

DAES SN 771 19-Nov-0HSPEAG No.DAE4-771_Nov09)  Nov-10
RF generator  E4438C MY45092879  |8-Jun-09(TMC, No.JZ09-302) Jun-10
Network Analyzer 87353E | US38433212  29-Aug-0%TMC, NoJZ09-056) Aug-10

Name
Calibrated by l,iu!!-e
Reviewed by Qi Dianyuan
Approved by: Lu Bingsong

Issued: February 26, 2010
This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.

Certificate No: D1900V2-541_Feb10 Page 1 of 9
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx yz
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) TEC 62209-1, “Procedure 10 measure the Specific Absorption Rate (SAR) For hand-held devices
used in close proximity to the ear (frequency range of 300MHz to 3GHz)"™, February 2005

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

Additional Documentation:
d) DASY System Handbook

Mcthods Applied and Interpretation of Parameters:

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

¢ Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position its feed point
exactly below the center marking of the flat phantom section, with the arms oriented parallel to
the body axis.

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

o Electrical Delay: One-way delay between the SMA connector and the antenna feed point. No
uncertainty required.

»  SAR measured: SAR measured at the stated antenna input power,

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

« SAR for nominal TSL parameters: The measured TSL parumeters are used 1o calculate the
nominal SAR result

Certificate No: DI1900V2-541_Febl0 Page 2 of 9
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Verston DASYS V50
Extrapolation Advanced Extrupolation
Phontom 2mm Oval Phantom ELI4
Distance Dipoke Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 1800 MHz ¢ 1 MHz
Head TSL parameters
The following parameters and calculations were
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0'C 40.0 1.40 mho/m
Measured Heoad TSL parametars (220202)°'C JN64£6% 1.40mhoim £ 6 %
Head TSL temperature during test (219202)'C - -
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 881mwWig
SAR normalized normalized to 1W 396mW /g
SAR for nominal Head TSL parameters ' normallzed to 1W 39.4 mW /g £17.0 % (k=2)
SAR averaged over 10 ¢’ (10 g} of Head TSL Condition
SAR measured 250 mW input power 505mwW/ig
SAR normalized normalized to 1W 202mWig
SAR for nominal Head TSL parameters ’ normalized 1o 1W | 20.1 mW /g £ 16.5 % (k=2)

' Carrection to nominal TSL parameters according 1o d), chapter "SAR Sansilivities”

Centificate No: D1900V2-541_Feb10
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Body TSL parameters
The following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mholm
Measured Body TSL parameters (220£02)°C 525+8% 1.51 mho/m £ 8 %
Body TSL temperature during test (21.8202)°C — o
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 104mW/g
SAR normalized normalized to 1W 416mWig
SAR for nominal Body TSL parameters * nomalized o 1W 41.4 mW /g £17.0 % (k=2)
SAR averaged aver 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW Input power 524mW/g
SAR normalzed normalized to 1W 210mWig
SAR for nominal Body TSL parameters normalized to 1W 20.8 mW /g £ 16.5 % (k=2)

* Correction 1o nominal TSL parameters according fo d), chapter *SAR Sensitivities®
Certificate No: D1900V2-541_Febl0 Paged 0of'9
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Appendix
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 5480+40Q
Return Loss -23.70B

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4700+71 2
Return Loss - 22.6d8

General Antenna Parameters and Design

| Electrical Delay (one diection) 3] 1201 ns

Mmmmuseum1mm-¢mv.m-mummdmmmmmmmumm.

mmumamwwnmmm-.mmmmmmmmumwm
to the second amm of the dipole. The antenna is therefore short-circuited for DC-signals.

No excessive force must be applied to the dipole arms, because they might bend or the soidered connections near
the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutactured on October 4, 2001

Cenificate No: D1900V2-541_Febl0 Page Sof 9
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DASYS5 Validation Report for Head TSL

Date/Time: 2010-2-26 15:20:47
Test Laboratory: T™MC, Beijing, China

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: SN: 541

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

Mediom: Head T1900MHz

Medium parameters used: £ = 1900 MHz; o= 1. 40 mho/m; £, = 39.6; p = 1000 kg/m'
Phantom section: Elat Section

DASYS Configuration:
® P'robe: ESIOVE - SNA149; ConvF(6.03, 5.03, 5,03): Calibrated: 25.0909
® FElecronics: DAE4 Sn771; Calibration: 19.11.09
® Phantom: 2mm Oval Phantom ELIS; Type: QDOVANOIBB
®  Measurement SW: DASY S, V5.0 Build 119.9; Postprocessing SW: SEMCAD, V132 Build 87

Pin=250mW: d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5am, dz2=bmm

Reference Value = 85.1 V/m; Power Drift = -0,057 dB
Peak SAR' {(extrapolated) = 18.8 W/kg

SAR(1 g) = 9.91 oW/g: SAR(10 g) = 5.06 mW/g
Maximum value of SAR. (measured) = 11.5 mW/g

dB
0.000

-3.46

6.92

-10.4

-13.0

-17.3

0 dB = 1].5mW/g

Certificate No: DI900OV2-541_Feb10 Page 6 of 9
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DASY5 Validation Report for Body TSL

Date/Time: 2010-2-26 10:41:08
Test Laboratory: TMC, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: SN: 541

Communication System: CW Freguemcy: 1900 MHz Duty Cycle: 1:1

Medium: Body 1900MHz

Medium parameters used: f = 1900 MHz; o = 1.51 mho/m; €, =52.3; p = 1000 kg/m’
Phantom section: Flat Section

DASYS Configuration:

Probe: ES3OVE - SN31449: ConvF (4,68, 4.68, 4.68); Calibrated: 25.09.09
® Flectronics: DAE4 Sn771; Calibration: 19.11,09

® Phantom: 2mm Oval Phantom E1L14; Type: QDOVAODI BB

®  Measurement SW: DASYS, V5.0 Bulld 119.9; Postprocessing SW: SEMCAD, V132 Build 87

Pin=250mW; d=10mm/Zoom Scan (7x7x7)/Cube 0:

Woasurement grid: dx=5mm, dy=5m, de=Hmm

Roferonce Value = 80.2 V/m; Power Drift = —0.009 dB
Poak SAR (extrapolated) = 19.1 W/kg

SAR(1 g) = 10.4 aW/g; SAR(10 g) = 5.24 m¥/g
Moximum value of SAR {mensured) = 12.0 mW/g

0.000

-3.46

6,92

-10.4

-13.8

-17.3

0 dB = 12, OuW/g

Certificate No: DI900OV2-541_Febl0 Page 8 of 9



No. 2012SAR00022
Page 140 of 149




No. 2012SAR00022
Page 141 of 149

TV

2450 MHz Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zevghausstrasss &1, 8004 Zurich, Switzertand

Accrading by 1w Siviss Accrediation Sevice [SAS) Accreditation No.. SCS 108
The Swiss Accrecfitation Service is one of the signatories lo the EA
Multilaternt Agreement for the racognition of exlieation certificates

nnmmmmwmmumummmmwnmmamm.
Th mssslasiments atxd the unceraintias with confdance probebiity are given on e following pages and are part of the certificate.

MWMNMnmmmmwmmmmmmmafcmnmmum

Galibruton Equipment used (MATE cdtical toc calibration)

Frimary Stondarte D » Cal Dole (Certificate No.) Scheduled Caitiation
Powor matar EPM-4424 GBRI760TM 08-0ct-08 (No. 217-D1086) Qce10

Power sensot HP 84314 uSITRNTER 06:0c1-00 (No. 217.01088) Oct-10
Refarsnce 20 08 Attenuator SN: 5086 (20g) 30-Mar10 (No. 217-011588) Mar-11

Typa'N mismatct) combamation SN 67 2/ 6327 30-Mar-10 (No. 217-D1 162} Mar-11

Returinos Probe ES30V3 SN: 22048 HAR-10 (No. ES3-3205_Apr10) Apri1

DAEY 5N 8 10010 (No, DAEA-801_Am10) Jun-11

Secondary Stand s ID# Check Date (it house) Scheduled Chock
Poivar gansoe HF B48TA MYA 1062317 18-0ct02 (In houss check Cict-09) In houss cheok: Oct-11
FIF genarator RAS SMT-D6 100008 4-Aug-99 (in house chack Oc109) In house cheok: Oct 11
Network Anadyzer HP ET53E USS7580585 54208 18-0ct01 (In house check Oct-08) In house check: Oct-10

Neartse Function

Apprayed by

Issued; Septambar 29, 2010

.mummmmmmm_q?lu ebrotuced excegit i Bl without waltien approval of the taboratory,

Cantiticate No: D2450V2-853 Sep10 Page 1ol 6
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Aocreditod ty the Swias Accredilation Service (SAS)
The Swiss Accredilation Seevice is one of he signatories to the EA
Multitateral Agreement lor the recognition of callbration certificates

No. 2012SAR00022
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S Schweizotischer Kalibelordienst

c Servico suisse d*étalonnage
Servizlo svizzero di taratura

S Swiss Catibration Service

Accreditation No.: SCS 108

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM Xy.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specffic Absorption Rate (SAR) in the Human Head from Wireless

i : Techniques™, December 2003
Specific Absorption Rate (SAR) for hand-held
(frequency range of 300 MHz to 3 GHz)",

IEC 62209-1, *Procedure to measure the
devices used in close proximity to the ear
February 2005

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

Additional Documentation:

d)
Metho

Conifical

DASY4/5 System Handbook

ds Applied and Interpretation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate, All figures stated in the certificate are valid at the frequency indicated.

Antenna Parameters with TSL: The dipole is mounted with the Spacer 10 position its feed
point exactly below the center marking of the flat phantomn section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector 1o the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No 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
nominal SAR result.

parameters: The measured TSL parameters are used to calculate the

o No: D2450v2.853 Sep10

Paga2of 0




No. 2012SAR00022
Page 143 of 149

TV

Measurement Conditions

DASY system contiguration, as far as nat aivin an n page 1.
DASY Version DASYS vh22
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom V5.0
Distance Dipole Center - TSL 10 men with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Fraquency 2450 MHz + 1 MHx
Head TSL parameters
Tﬂe following paramelers and calcuiations were Appliad,
Temperature Parmittivity Conductivity
Nominal Hoad TSL parameters 220°C 392 1.80 mho/m
Measured Head TSL parameters (22.0202)"C B0:8% 1.74 mho/m = 6 %
| Hoad TSL tomporature during test (215 202)°C s e
SAR result with Head TSL
| SAR averaged over 1.om” (1 g) of Head TBL Condition
SAR measuray 250 mW input power 13 1mWig
'5AR nomatized normalized 1o 1W 524 mWig
SAR for nominal Head TSL paramators narmalized to 1W 53.2 MW /g = 17.0 % (k=2)
'sm-vm:gedov«mm’ (10 g) of Head TSL concition
SAR measured 250 mW input power 6.1EmW /g
SAR normalized normalized to 1W 246mW /g
SAR for nominal Head TSL parameters nommalized to 1W 24.8 mW /g = 16.5 % (k=2)

Cortificats No. D2450V2-853 Sep10

Pago 3of 9
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Body TSL parameters
The lollowing parametsrs and calculations were appiiad,
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Moasured Body TSL parametors 220 +02) C 52526% | 1.95 mhoime 6%
éody TSL femperature during test 216 £02)C -_— -
SAR result with Body TSL
SAR averaged over 1 om’ (1 5) of Body TSL Condition
| SA-H measured 250 mW input power 129mW /g
SAR nomalized nofmalized to 1W S516mW /g
| 5AR for nominal Body TSL parameters normaiized 1o 1W 51.5mW /g = 17,0 % (k=2)
@n averaged over 10 cm’ (10 g) of Body TSL cordition
_SAR measurey 250 mW Input power 5898mW /g
SA_F; normalized nomalized to 1W 239mW /g
iAR for nominal Body TSI parameters nommalized to 1W 23.9mW/g2165% (k=2)

Canificate No; D2450V2<853 Sap10
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Appendix

Antenna Parameters with Head TSL
Impedance, transformed 1o hmdposm S460+28jQ
Astum Loss -258 48

Antenna Parameters with Body TSL

Impedance, transformed 1o feed paint ABAN+44 10
Retum Losa -27.1d8

General Antenna Parameters and Design

[ Electrical Delay (one direchian) ] 1.164 ns ]

Altar long term use with 100W mdiatad power, anly & slight warming of the digols naar the feedpoint can be measurad,

Thi dipole is made of standard semingld coaxinl cable. The centor conductor of the feoding lino Is directly cannected 1o the
Second arm of the dipole, The antenna s theretore short-circuited tor DC-signals

No excessive force misst be appliad 1o the dipole anns, because they might bend or the soldered connections near the
lsedpoint may be dnmaged

Additional EUT Data
—MnnummuTed by SPEAG
Manufacturad on Novembsr 10, 2008

Centificate No: D2450V2-853 Sep1o Pagas ol g
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DASYS Validation Report for Head TSL

test Lal tory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz: Type: D2450V2; Serial: D2450V2 - SN:853

Communication System: CW: Fr quency: 2450 MHz; Duty Cyele: 1:1

Medum: HSEL U112 BB

Mediom parnmeters sec: = 2450 MHz: 6= 1.74 mho/m; g

|
Phintom section: Flat Sect on

Measurement Standard DASYS (IEEEAECY ANSIC63.19-2007)

IASYS Conligurtion

& Pt ES 1D\ SNFA0N; ConvIH4.57, 4,53, 4.53% Culibrated

. sobaor-Serface o ANV nleal Surface Detection)

. | troun DAEA Sadd ) Caly od 10062010

. o At Mhackom 5.0 (frontk; Ty JDDOOPSOAA: Senal
. Measirement SW; DASYS2. V ! Bulld 0, Version 3220 (1610
. AT g SWiSEMCAD X, V14,2 Build 2. Ver n |

No. 2012SAR00022
Page 146 of 149

Date/Time: 24.09.2010 14:10:17

39: p = 1000 kg/m’

Pin=250 mW/d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0): Measurement
erid: dx=5Smm, dy=Smm. dz=Smm
Reference Value = 1017 Vim: Power Drift 0028 dB
Feak SAR (extrapolated) = 26.7 Wike

SAR(L g) = 13,1 mW/g: SAR(10 2) =616 mW/g
6.7 mWig

Maximum value of SAR (measured)

"
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Impedance Measurement Plot for Head TSL

N
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Validation Report for Body

Date/Time: 27.09.2010 13:19 19

Fest Labortory: SPEAG, Zurich. Sw izerand
DUT: Dipole 2450 MHz; Ty pe: D2450V2; Serinl: D2450V2 - SN:853

Cuommuonication Svstem: OW Frequency: 2450 MHz: Duty Cyele: 111
Medium: MSL 1712 BB

Medinm parmmeters used: = 2450 MHz; o = | 95 mho/m: &, = 52.6 p = 1000 kg/m”
Phantom section® Flat eetion

Measurement Standard: DASYS (1E| E/AEC/ANSI C63.19-2007)

DASYS Configuration

. Privt B30V - SNI20S; ConviEl.31 4.31. 4 L Calibrated: 300042010
. ' d m Mechanical Sirface Detection)

. iectomes DAFA Sp6idl: Oyl ral L0620

. I Flt Phasiom 5.0 (hack 'y QDONOPSOAA: Senal 1HXD

. Measuroment SW DASYS2, V52.2 Bulld 0 Versem S2.20(163)

. o 1 SW.SEMCAD X, VI4.2 Build 2 Venuon 1422 (1485)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/( ‘ube 0: Measurement
ikl de=Smm, dy=5mm. dz=5Smm

Reterence Value = 95 7 Vim; Power Drift 0045 dB

Peak SAR (extrupoluted) = 27 Wike

SAR(I g) = 129 mW/g; SAR(10 g2) =598 mW/e

Maximum vilue of SAR (measured) = 16.9 mW/g
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Impedance Measurement Plot for Body TSL
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