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1 Test Laboratory

1.1 Testing Location

China Telecommunication Technology Labs.

Company Name:
No. 11, Yue Tan Nan Jie, Xi Cheng District,BEIJING

Address:

Postal Code: 100045

Telephone: +86 10 68094053
Fax: +86 10 68011404

1.2 Testing Environment
Min. =19 °C, Max. =22 °C

Temperature:
Relative humidity: Min. = 30%, Max. = 70%
Ground system resistance: <05 Q

Ambient noise & Reflection: <0.012 W/kg

1.3 Project Data

Project Leader: Li Guoqing
Test Engineer: Li Guoqing
Testing Start Date: Sep 28, 2012
Testing End Date: Sep 28, 2012

1.4 Signature

% 5

Pan Yang
(Prepared this test report)

i
St db)

Zou Dongyi
(Reviewed this test report)

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 K107 are as
follows ( with expanded uncertainty 22.4%)

Table 1: Max. SAR Measured(19g)

. SAR 1g

Band Position
(W/Kqg)
Wifi 2450 Body 0.097

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6

WI/Kg as averaged over any 1g tissue according to the ANS| 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: 0.097W/Kg

(19).
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3 Client Information

3.1 Applicant Information

Company Name: Kobo Inc

Address /Post: 135 Liberty St. Suite 101, Toronto, Ontario, Canada
City: Toronto

Country: Canada

Contact: James Calder

Email: jcalder@kobo.com

Tel: 416 977 8737*3524

3.2 Manufacturer Information

Company Name: Kobo Inc

Address /Post: 135 Liberty St. Suite 101, Toronto, Ontario, Canada
City: Toronto

Country: Canada

Contact: James Calder

Email: jcalder@kobo.com

Tel: 416 977 8737*3524
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4 Equipment Under Test (EUT) and Ancillary Equipment (AE)

4.1 About EUT

Description: 7” Tablet

Model name: K107

Operation Model(s): WIFI2450MHz

Tx Frequency: 2412~ 2462 MHz (Wi-Fi)
Test device Production information: Production unit

Device type: Portable device
Antenna type: Inner antenna

Form factor: 19cmx12cm

m‘"mllllllllIlﬂllll"lllmllmqlllllllll\llll

012345678

Picture 1: Constituents of the sample
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4.2 Internal Identification of EUT used during the test
EUT ID* SN or IMEI
EUT1 SN: HD3WA0812600389
*EUT ID: is used to identify the test sample in the lab internally.
4.3 Internal Identification of AE used during the test
Description Model SN Manufacturer
N/A N/A N/A

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

Page 9 of 69
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5 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.

KDB248227: SAR measurement procedures for 802.11abg transmitters.

KDB447498: Mobile and Portable Device RF Exposure Procedures and Equipment authorization
Policies
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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

oT
SAR =c(—
(5t)

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

olEf
Yol
Where: o is the conductivity of the tissue, pis the mass density of tissue and Eis the RMS

SAR =

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

Picture 2 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 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.

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com
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7.2 DASY5 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 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
Frequency 10MHz — 2.6GHz(ES3DV3)
Range:
Calibration: In head and body simulating tissue at
Frequencies from 835 up to 5800MHz
Linearity: + 0.2 dB(30 MHz to 2.6 GHz) for ES3DV3 Picture 3 Near-field Probe

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 4 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.

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com
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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 thefrequency 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 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 mwW/ 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.

2
SAR:|E|_'O-
P

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.
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Picture5: DAE

7.4.2 Robot

The SPEAG DASY system uses the high precision robots (DASY5: TX90) 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:

>

YV V V VY

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)

Picture6: DASY 5
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7.4.3 Measurement Server

The Measurement server is based on a PC/104 CPU broad with CPU (DASY5: 400 MHz, Intel
Celeron), chipdisk (DASY5: 128MB), RAM (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/O interface are contained on the DASY I/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.

Picture 7: Server for DASY 5

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
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the Twin-SAM and ELI phantoms.

Picture 8-1: Device Holder Picture 8-2: 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
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 9: SAM Twin Phantom
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8. Position of the wireless device in relation to the phantom

8.1 Tablet device

A typical example of a tablet device is a wireless enabled electronic book.

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 10 shows positions for tablet device SAR tests. If the intended
use is not specified, the device shall be tested directly against the flat phantom.

Probe Probe
Phantom _>\/\AH</\/ Phantom \/\Aﬂi/\/
| Tissue | Tissue
B Liquid aE Liquid
/’ /1
Screen Screen
Bottom Mode Top Mode
Probe Probe
Phantom _>\/\AH</\/ Phantom \/\Aﬂi/\/
| Tissue Tissue
B Liquid aE Liquid
Screen i Screen/
Right Mode Left Mode
Probe Probe
Phantom  —————p| Phantom _>\/\/\H<N
| Tissue Tissue
o Liquid By Liquid
5—' P —
Screen
Screen Toward Ground Mode Toward Phantom Mode

Picture 10 Test positions for Tabletl devices
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8.2 DUT Setup Photos

Picture 11: Specific Absorption Rate Test Layout

Phantom Right

S

Ground

Positions about EUT
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h 4

I 4 3mm

&83mm

12mim Ant
176mm

&

Kobo

Antenna Location about EUT
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The Body SAR is tested at the following 6 test positions all with the distance =0mm between the

EUT and the phantom bottom :

Probe

Phantom |

\ ;
\ ?

Phantom |

Probe

| Tissue | Tissue
Liquid Liquid
Screen Screen
Bottom Mode Top Mode
Probe Probe
Phantom _>\/\/\H</\/ Phantom _>\/\/\H</\/
<«———Tissue «——— Tissue
Liquid Liquid
Screen . Screen/
Right Mode Left Mode
Probe Probe
RO — Phantom _>\/\/\H</\/
«———Tissue «——— Tissue
Liquid Liquid
/

1

Screen Toward Ground Mode

Screen

Toward Phantom Mode
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Picture 12-1: Left Mode

Picture 12-2: Right Mode

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com

Page 22 of 69



¥ § 4 & §% € China Telecommunication Technology Labs. 7717,
_——

ANSI C95.1 - 1999, IEEE 1528 - 2003, OET Bulletin 65 (Edition 97-01)
Equipment: K107 REPORT NO.: 112Z7Z9450-FCC-SAR

Picture 12-3: Top Mode

Picture 12-4: Bottom Mode
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Picture 12-5: Phantom Mode

Picture 12-6: Ground Mode
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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 and
Cellulose. The liquid has been previously proven to be suited for worst-case. The Table 3 and 4
shows the detail solution. It's satisfying the latest tissue dielectric parameters requirements

proposed by the IEEE 1528 and IEC 62209.
Table 3. Composition of the Body Tissue Equivalent Matter

Frequenc

d y 2450 Body
(MH2z)

Ingredients (% by weight)
Water 72.63
Sugar \

Salt 0.15
Preventol \
Cellulose \

Clycol Monobutyl 27.22
. . f=2450MHz
Dielectric Parameters
=527
Target Value
6=1.95

Table 4. Targets for tissue simulating liquid

Frequency o Conductivity Permittivity
Liquid Type + 5% Range + 5% Range
(MHz) (0) (¢)
2412 Body 1.87 1.77~1.96 53.9 51.2~56.6
2450 Body 1.95 1.85~2.05 52.7 50.1~55.3
2462 Body 1.93 53.9

9.2 Dielectric Performance
Table 5: Dielectric Performance of Body Tissue Simulating Liquid

Measurement is made at temperature 22.5 °C and relative humidity 45%.

Liquid temperature during the test: 22.5°C
Sep. 28",2012

Measurement Date : 2450 MHz Body

Permittivity €

Conductivity o (S/m)

/ Frequency

2450 MHz Body 53.95 1.918

Measurement value 2412 MHz Body 53.93 1.869
2462 MHz Body 53.92 1.931
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Picture 13: Liquid depth in the Flat Phantom (2450 MHz Body)
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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

Spacer e
:\‘\'\
1 N 3D Probe positioner

is shown below:

Signal
Generator

r'lf \ S .\\\
| \\‘\-\ .
\ | _‘_ 3 JI \.\f\eld r{obe
\ ~~._ || Flat Phantom
\ / ‘“—vﬂ‘—’\\
B Dipole
. 4
Dir.Coupler

Picture 14 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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Picture 15 Photo of Dipole Setup

Table 6-2: System Validation of Body

Measurement is made at temperature 22.5 °C and relative humidity 45%.

Liguid temperature during the test: 22.5°C
Measurement Date : 2450 MHz Body___Sep. 28",2012
Measured value I
Target value (W/kg) (Wikg) Deviation
Verification | Frequency 9
results 10g 1g 10g 1g 109 1g
Average | Average | Average | Average | Average | Average
2450 MHz 6.0 131 5.83 125 -2.83% -4.58%
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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 19

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 all

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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O Preparation of System J

e ~
| Operational Mode Measurement 11, 2

e N

@

/il,> } | Reference Measurement (Step a) |
‘ Configuration )
l | Area Scan (Steps b - ¢) |
\. J ¥
~_ f—-l Zoom Scan (Steps d - e) |
4 N v
‘ Left Right | Reference Measurement (Step f) |
v
| Cheek 15° tilted D Poak in cube?
Y NO
(N J Shift YES
| cube
~_ center l
Measurement 11.2 All primary and
at center frequency secondary peaks
NO tested?
@ Select YES
next
{ All tests of L peak | y
~ < Step 1 done?
NO
[ S
~.__~ YES
r N\ "
P Additional peaks shall be measured
Determlna_tlon qfthe worst- only when the primary peak is within 2
case configuration AND all dB of the SAR limit.

configurations with less than
-3dB of applicable limits

N J
4 ™
All other test frequencies ~
{lower, upper, etc.) r
. J

( Measurement11.2 J

NO

Worst-case
configuration AND all
configurations of less
than -3dB of applicable

limit tested?

YES

(‘ Determination of maximum J

Picture 16 Block diagram of the tests to be performed

44

11.2 Measurement procedure

The following procedure shall be performed for each of the test conditions (see Picture 19)
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
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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
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 6 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.

¢) 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
¢). 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 / f{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.

f) In the process of SAR test, Test handest must be for wireless connection with BTS.The test
handsets should be set to the maximum output power level that is defined by the system and/or
the operating requirements of the subscriber unit. And test handsets must be distance BTS in 50
centimeters of above.
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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 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, DASY5 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 8 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

12.3 Wi-Fi Measurement result
Table 7-1:The peak conducted power for WiFi

J

L
N

REPORT NO.: 112ZZ9450-FCC-SAR

802.11b (dBm)
Channel/data
1Mbps 2Mbps 5.5Mbps 11Mbps
rate
1 20.5 204 204 20.5
6 204 20.3 20.2 20.2
11 20.2 20.2 20.1 20.2
802.11g (dBm)
Channel/
6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
data rate
1 20.8 20.6 20.7 20.5 18.6 18.9 17.5 17.4
6 20.5 204 204 20.3 18.5 184 17.7 175
11 20.5 20.3 204 20.2 18.6 184 17.2 17.0
20M 802.11n (dBm)
Channel/data
ate MCSO | MCS1 [ MCS2 | MCS3 | MCS4 | MCS5 | MCS6 MCS7
1 20.7 20.5 20.6 20.3 19.6 19.8 18.3 17.5
6 20.3 20.2 20.1 20.1 19.6 19.8 18.3 17.5
11 20.3 20.1 | 20.2 20.0 19.7 19.5 18.3 17.7
Table 7-2:The average conducted power for WiFi
802.11b (dBm)
Channel/data
1Mbps 2Mbps 5.5Mbps 11Mbps
rate
1 16.3 16.2 16.3 16.3
6 16.3 16.2 16.1 16.1
11 16.1 16.0 16.1 16.0
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802.11g (dBm)
Channel/
6Mbps | 9Mbps | 12Mbps | 18Mbps | 24Mbps | 36Mbps | 48Mbps | 54Mbps
data rate
1 13.8 13.7 13.5 13.6 11.5 11.7 10.9 10.8
6 135 13.4 13.6 13.4 11.3 11.5 10.2 10.3
11 13.6 13.5 13.4 135 11.9 11.6 10.7 10.6
20M 802.11n (dBm)
Channel/data
ate MCSO [ MCS1 | MCS2 [ MCS3 | MCS4 | MCS5 | MCS6 MCS7
1 13.8 13.6 13.7 134 12.9 12.7 11.4 10.8
6 135 | 134 | 133 13.4 12.9 12.7 114 10.8
11 134 | 132 | 134 13.1 12.8 12.6 11.7 10.5

According to the above WiFi average power, WiFi 802.11b SAR should be tested in the Lowest
rate, Low channel. 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. According to the

above conducted power, the EUT should be tested for “802.11b, 1Mbps, channel 1”.
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14 SAR Test Result
Table 8: SAR Values (FCC Wifi 2450 MHz Band-Body)

Frequenc Test Spacin SAR(1 Power
g y Mode/Band Service/Headset . P g (19) .
MHz Ch. Position (mm) (W/kQ) Drift(dB)
To
2412 1 802.11b 1Mbps P 0 0.088 0.11
Mode
Bottom
2412 1 802.11b 1Mbps 0 0.00345 0.13
Mode
Left
2412 1 802.11b 1Mbps 0 0.00847 0.12
Mode
Right
2412 1 802.11b 1Mbps 0 0.010 0.19
Mode
Ground
2412 1 802.11b 1Mbps 0 0.097 -0.14
Mode
Phantom
2412 1 802.11b 1Mbps 0 0.073 0.13
Mode
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15 Measurement Uncertainty

Measurement uncertainty evaluation for SAR test

Error Description Unc. Prob. | Div | ¢ G Std.Unc. Std.Unc. |V,
value | Dist. . 1g 10g +%,1g +%,10g Veff
, £%
Measurement System
Probe Calibration 6.0 N 1 1 1 6.0 6.0 00
Axial Isotropy 0.5 R 3 0.7 0.7 0.2 0.2 o0
Hemispherical Isotropy | 2.6 R J3 | 0.7 0.7 1.1 1.1 )
Boundary Effects 0.8 R N 1 0.5 0.5 o)
Linearity 0.6 R N 1 0.3 0.3 o0
System Detection Limits | 1.0 | R NI 1 0.6 0.6 o
Readout Electronics 0.7 N 1 1 1 0.7 0.7 00
Response Time 0 R J§ 1 1 0 0 co
Integration Time 2.6 R N 1 1.5 1.5 oo
RF Ambient Noise 3.0 R J§ 1 1 1.7 1.7 co
RF Ambient Reflections 3.0 R J§ 1 1 1.7 1.7 co
Probe Positioner 1.5 R N 1 0.9 0.9 o
Probe Positioning 2.9 R N 1 1.7 1.7 o0
Max. SAR Eval. 1.0 |R N 1 0.6 0.6 o0
Test Sample Related
Device Positioning 2.9 1 1 1 2.9 2.9 145
Device Holder 3.6 1 1 1 3.6 3.6 5
Phantom and Setup
Phantom Uncertainty 4.0 R N 1 2.3 2.3 o0
Liquid Conductivity | 5.0 R J3 | 0.64 | 043 |1.8 1.2 co
(target)
Liquid Conductivity | 2.5 N 1 0.64 | 043 |1.6 1.1 00
(meas.)
Liquid Permittivity | 5.0 R J3 |06 0.49 | 1.7 1.4 o
(target)
Liquid Permittivity | 2.5 N 1 0.6 0.49 | 1.5 1.2 00
(meas.)
Combined Std +9.39% | £9.12% | 387
Uncertainty
Expanded Std +18.8% +18.2%
Uncertainty
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Measurement uncertainty evaluation for system validation

Error Description Unc. Prob. | Div | ¢ G Std.Unc. Std.Unc. |V,
value | Dist. . 1g 10g +%,1g +%,10g Veff
, £%
Measurement System
Probe Calibration 6.0 N 1 1 1 6.0 6.0 00
Axial Isotropy 0.5 R 3 |07 0.7 0.2 0.2 o0
Hemispherical Isotropy | 2.6 R J3 | 0.7 0.7 1.1 1.1 )
Boundary Effects 0.8 R N 1 0.5 0.5 o)
Linearity 0.6 R N 1 0.3 0.3 o0
System Detection Limits | 1.0 | R NI 1 0.6 0.6 o
Readout Electronics 0.7 N 1 1 1 0.7 0.7 00
Response Time 0 R J§ 1 1 0 0 co
Integration Time 2.6 R N 1 1.5 1.5 oo
RF Ambient Noise 3.0 R J§ 1 1 1.7 1.7 co
RF Ambient Reflections 3.0 R J§ 1 1 1.7 1.7 co
Probe Positioner 1.5 R N 1 0.9 0.9 o
Probe Positioning 2.9 R N 1 1.7 1.7 oo
Max. SAR Eval. 1.0 |R N 1 0.6 0.6 o0
Diople
Power Drift 5.0 R N 1 2.9 2.9 oo
Dipole Positioning 2.0 1 1 1 2.0 2.0 co
Dipole Input Power 5.0 N 1 1 1 5.0 5.0 00
Phantom and Setup
Phantom Uncertainty 4.0 R 31 1 2.3 2.3 co
Liquid Conductivity | 5.0 R J3 | 0.64 | 043 |1.8 1.2 co
(target)
Liquid Conductivity | 2.5 N 1 0.64 | 043 | 1.6 1.1 co
(meas.)
Liquid Permittivity | 5.0 R J3 |06 0.49 | 1.7 1.4 o
(target)
Liquid Permittivity | 2.5 N 1 0.6 0.49 | 1.5 1.2 00
(meas.)
Combined Std +11.2% | £10.9% | 387
Uncertainty
Expanded Std +22.4% | £21.8%
Uncertainty

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com
Page 37 of 69

)



)

¥ § 4 & §% € China Telecommunication Technology Labs. & 777
N
ANSI C95.1 - 1999, IEEE 1528 - 2003, OET Bulletin 65 (Edition 97-01)
Equipment: K107 REPORT NO.: 112Z7Z9450-FCC-SAR
16 MAIN TEST INSTRUMENTS
Table 9: List of Main Instruments
No. Name Type Serial Number Calibration Date Valid Period
01 | Network analyzer N5242A MY51221755 Aug 07, 2012 One year
02 | Power meter NRVD 102257
Oct 06, 2011 One year
03 | Power sensor NRV-Z5 100644,100241
04 | Signal Generator E4438C MY49072044 Aug 07, 2012 One Year
05 | Amplifier NTWPA-0086010F | 12023024 No Calibration Requested
06 | Coupler 778D MY48220551 Aug 06, 2012 One year
07 | E-field Probe ES3DV3 3071 Jun 22, 2012 One year
08 | DAE SPEAG DAE4 1244 Jul 20, 2012 One year
09 | Dipole Validation Kit | SPEAG D2450V2 858 Jul 24, 2012 One year

**END OF REPORT BODY***
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ANNEX A GRAPH RESULTS

802.11b Body Toward Phantom Low

Date/Time: 9/28/2012

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f = 2412 MHz; ¢ = 1.869 mho/m; er = 53.93; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: WiFi 2450; Frequency: 2412 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3071ConvF(3.87, 3.87, 3.87)

802.11b Body/Low Toward Phantom WiFi2450MHz/Area Scan (14x21x1): Measurement
grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.0803 W/kg

802.11b Body/Low Toward Phantom WiFi2450MHz/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 0.915 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.132 mW/g

SAR(1 g) = 0.073 mW/g; SAR(10 g) = 0.039 mW/g

Maximum value of SAR (measured) = 0.0807 W/kg

Wikg
— 0.081

— 0.065

0.049

0.033

0.017

—~

0.00123
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802.11b Body Toward Ground Low

Date/Time: 9/28/2012

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f = 2412 MHz; ¢ = 1.869 mho/m; er = 53.93; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: WiFi 2450; Frequency: 2412MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3071ConvF(3.87, 3.87, 3.87)

802.11b Body/Low Toward Ground WiFi2450MHz/Area Scan (14x21x1): Measurement
grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.106 W/kg

802.11b Body/Low Toward Ground WiFi2450MHz/Zoom Scan (5x5x7)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 1.404 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.170 mW/g

SAR(1 g) = 0.097 mW/g; SAR(10 g) = 0.052 mW/g

Maximum value of SAR (measured) = 0.109 W/kg

Wikg
— 0.109

— 0.088

0.066

0.045

0.023

0.00184
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802.11b Body Bottom Low

Date/Time: 9/28/2012

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f = 2412 MHz; ¢ = 1.869 mho/m; er = 53.93; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: WiFi 2450; Frequency: 2412 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3071ConvF(3.87, 3.87, 3.87)

802.11b Body/Low Bottom WiFi2450MHz/Area Scan (6x15x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.00384 W/kg

802.11b Body/Low Bottom WiFi2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 0.838 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.00946 mW/g

SAR(1 g) = 0.00345 mW/g; SAR(10 g) = 0.00204 mW/g

Maximum value of SAR (measured) = 0.00396 W/kg

Wikg
— 0.00396

— 0.00328

|4
7]

0.0026

0.00192

0.00124

0.000561
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802.11b Body Top Low

Date/Time: 9/28/2012

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f = 2412 MHz; ¢ = 1.869 mho/m; er = 53.93; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: WiFi 2450; Frequency: 2412 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3071ConvF(3.87, 3.87, 3.87)

802.11b Body/Low Top WiFi2450MHz/Area Scan (6x15x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.0945 W/kg

802.11b Body/Low Top WIiFi2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.876 VV/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 0.154 mW/g

SAR(1 g) = 0.088 mW/g; SAR(10 g) = 0.048 mW/g

Maximum value of SAR (measured) = 0.0980 W/kg

Wikg
— 0.098

— 0.079

0.059

0.040

0.021

0.00129
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802.11b Body Left Low

Date/Time: 9/28/2012

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f = 2412 MHz; ¢ = 1.869 mho/m; er = 53.93; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: WiFi 2450; Frequency: 2412 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3071ConvF(3.87, 3.87, 3.87)

802.11b Body/Low Left WiFi2450MHz/Area Scan (6x23x1): Measurement grid: dx=10mm,
dy=10mm

Maximum value of SAR (measured) = 0.0136 W/kg

802.11b Body/Low Left WiFi2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 1.895 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.028 mW/g

SAR(1 g) = 0.00847 mW/g; SAR(10 g) = 0.00506 mW/g

Maximum value of SAR (measured) = 0.00904 W/kg

Wikg
— 0.00904
HERER
HRPEr™
| | | der] |
- 0.00739 HEPy v
[ [
BEL <
‘l---
HENN
0.00574 =IV -
4
[ |
| T
B o
0.00409 i |
'V
Ei
0.00244
| |13
B
“f W i
0.000794
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802.11b Body Right Low

Date/Time: 9/28/2012

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f = 2412 MHz; ¢ = 1.869 mho/m; er = 53.93; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

Communication System: WiFi 2450; Frequency: 2412 MHz; Duty Cycle: 1:1

Probe: ES3DV3 - SN3071ConvF(3.87, 3.87, 3.87)

802.11b Body/Low Right WiFi2450MHz/Area Scan (6x23x1): Measurement grid:
dx=10mm, dy=10mm

Maximum value of SAR (measured) = 0.0111 W/kg

802.11b Body/Low Right WiFi2450MHz/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 1.040 VV/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.020 mW/g

SAR(1 g) = 0.010 mW/g; SAR(10 g) = 0.00607 mW/g

Maximum value of SAR (measured) = 0.0122 W/kg

Wikg
— 0.012

— 0.00991

0.00759

0.00527

0.0029%

0.00063
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ANNEX B SYSTEM VALIDATION RESULTS

2450MHz Body

Date/Time: 9/28/2012

Electronics: DAE4 Sn1244

Medium: Body 2450MHz

Medium parameters used: f=2450 MHz; ¢ = 1.918 mho/m; er = 53.946; p = 1000 kg/m3
Ambient Temperature:22.5° C Liquid Temperature:22.5° C

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

Probe: ES3DV3 - SN3071ConvF(3.87, 3.87, 3.87)

System Validation/Area Scan(101x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 11.9 W/kg

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

Reference Value = 87.111 VV/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 25.972 mW/g

SAR(1 g) = 12.5 mW/g; SAR(10 g) = 5.83 mW/g

Maximum value of SAR (measured) = 16.1 W/kg

Wikg
—16.140

— 12.934

9.729

6.523

3ns

0112
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ANNEX C Calibration certificate

Calibration Laboratory of

Schmid & Partner
Enginoorin&AG

Zaugrousstrasse 43, 1024 Zurich, Switzactand

Accrwaitng by the Swess Accredisbon Servics (SA5)

™~

-~
e

Tho Swiss Accreditation Service is one of e signaicries to e A
Mullateral Agreemont for the recognition of cafibration certifcates

ra
o

W ERERIONND

REPORT NO.: 112ZZ9450-FCC-SAR

ES3.307Y Junt1?
.';“_...-N.v_‘_)"\::i LY

CaRteason Equipment used (NMETE oritical for cafteation)

This Cob brarkon condicale Qocurants the “ly o Wheth riicos the iy unds of (E=51
Thm e thw i conrdd y mrw graan on the olowng peges and ars poet of he cartfone
Al caldty teren bven condunted in the ciosns IsSoraiory bscity: srecnment ismpenviun (22 1 510 mnd sumaty < 1%

Primpey St D Car Do (Geetiicate No | <

Power meler E&4108 GBa12AEE 20 Mar-12 [No_217-01508) Agr-15

Powes sarmor E44124 WYd 1836087 20 Mar 12 (Mo, 21701608} e 13

Foukernc 3 B Anaruser 0 5054 (3¢ Zr-Mar-17 (N, 217-01331) Agr13
Rejerence 20 05 Atenuonyr | EN: E5066 (206} 27 Mer 42 (No. 217.01529) Apr13

Torbermncn 30 5 Al SN 55125 (M} Z7-Mar-12 (Mo 21701532} Apr13

Ruleronce Probe £330v2 BN 313 20-Dec-11 (Mo ESS3018 Owel1) Dac-12

DAEA SN: 630 10Jan.12 (No. DMEA-660 Jan12) | Jan13

Seccodory Stordants D Chveck Date {n heuse) Schedshed Crak

RE guresstor HI® 364G USIA2001700 &-AugrB8 (n Bouse check Ape-11) In houss check: Apr 13
Notwork Analyzer HP 87355 | USATa00ses 180401 [in Sorstw cheek Oct-11)] In haces comk: Get-12

Thex cabbeation coricatn ehall 2o be seproduced escept In Ul wiEhout withen 2000wl of 1he labormory.

Certficatn No: ES3-3071_Jun12
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Calibration Laboratory of P, Schrmahariuctat KadRatend
Schmid & Partner %\% Servico sulses Jéalonrage

Englineering AG — Bervizio svizzom & taratera
hunhgm . 3084 Ziieh, Sutamriand &,Z,?\\‘\,;?‘ Swiss Caliteation Servico
Arzrwdited bry the Swess Acreditabon Senvice (SAS) Accredtasen Moo SCS 108
The Swise Accradiation Servics & cne of the wnmnﬂ
Nultitateral Ag: for the raccg ot cnrtifestes
Glossary:
TSL Sssue smulating liquid
NORMx y.2 ensiivily in free space
Comf sensivity in TSL / NORMx.y.2
DCP diode compression port
CF crest facior [ Vduty_cyche) of the RF sigral
ABC modulation dependent insanzaton parametans
Polarization ¢ @ rotstion sround probs axis
Polarization & 8 rotation around & axis that 8 in the plane normal to probe axs (at measurement center),

1e., 8 = 0is normal 1o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sig 15282003, VEEE Recommended Practics for Determining the Peak Spatial-Averaged Specific
Absorption Rate {SAR) in the Human Head from Wirsksss Communications Devices: Measurement
Techriques®, Decamber 2003

b} [EC 62209-1, "Procadure to measura the Spacific Absorption Rate (SAR| for hand-held devices usad in dose
proximity to the esr (frequency renge of 300 MHz to 3 GHz)*, Fabruary 2005

Mechods Applied and Interpretation of Parameters:
NORMx y.z: Assessed for E-field polarization 8 = 0 (f < 8900 MHz = TEM-cal; 1 > 1800 MHz: R22 waveguide),
NORMx,y,z are caly irermedate values, i, s uncsnainties of NORMx,y,z does not affect the E¥-field
uncenainty inside TSL (sae below ConvF)
o NORMyfix.y,z = NORMy.y.z * fraquency_rasponse {see Fraquency Respanse Chart). This Inearization is
implemented in DASYA software varsicrs later than 4.2. The uncertainly of the fFequency response i induded
in the stated uncertsinty of ConwF,

«  DCPyy.z DCF are numarical lingarization paramaters assessed based an the data of power sweep with CW
signal {no uncetainty requred). DCP does nat depend on frequency nor media.

o PAR: PAR = the Peak to Average Ratio that is nol calibrated but detarmined Basad on the signal
characlerstics

o Axyz Bxyz Cxyz VRx.Y,2 A B Came numancsl lingarzation paramaeters assessed based on the data of
power sweep for spacéic modulation signal. Tha parameters do not depend an frequency nor madia. VIR is the
madmum callbration range expressad in RMS voRage across the diode.

*  ConvF and Boundery Effec! Pavamalers: Assessed in flal phantom using E-field (or Temparatire Trarsfar
Standard for f 5 BO0 MHz) and nsda wavaguade using anahytical field dstributions based on power
measurements for f > 800 MHz. The same sstups are used for assessment of the parametees appliad for
boundary compensstion (alpha, dapth] of which typical uncertanty values are gven, These paremeters are
used in DASY4 software 10 improve probe accuracy chose to the boundsry, The sansiivity In TSL cormesponds
10 NORMY.y.2 * ConvF whereby the uncenainty corrasponds to that givan for ConvF. A fraquency depandent
CanvF s 12504 In DASY varsion 4.4 and higher which allows sxtending she validity from £ 50 MHz to £ 100
MHz,

o Spharical isstropy (30D davianan froen isolropy). i 8 field of low gradents realized using 8 fist phantom
axposad by & panch antenns.

o Sensor Offser The sensor affset coresponds to the offset of vimual measurement center from the probe tip
[on probe axis). No tolerance required.

Canificane No: ES3-3071_An12 Fage 2of 11
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Juna 22,2012

ES30V3 - SN0

Probe ES3DV3

SN:3071

Manufactured: December 14, 2004
Calibrated: June 22, 2012

Calibrated for DASY/EASY Systems

{Note: nor-compatils with DASY2 syatem')

Page 3of 11

Certficale No: EE3-3071_Juni2
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Equipment: K107

ESIDV3- SN:30TY e 222012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3071

Basic Calibration Parameters
Sansor X Sensor Y Sensor Z Une (k=2} |
“Norm (uVAVim)'y" 112 1.22 0.96 £101% |
CCP (mv)® 101.5 99.2 | 2.2 |
Modulation Calibration Parameters
uio Commurscation System Name " PAR ’ A B [ VR Unc”
o8 dis B mv {k=2)
[ =] 000 | X | 000 | 000 00 | 075 | 33 %
Y | oo 000 5.00 108.0
Z | 0o a0 1.00 59.5

[ The reported un_oorlainly of measurement is stated as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage

probability of approximately 95%.

wrd o 1 & e squase of Pu

N Tha cncenaistion of Nonmol Y,2 0 not atect 1he E7. 5 uncenuinty rada TSL (sea Pages S ang )
" N arica! 10001 RIS 0N Saram ol LNCRTR LY 1l IO Tl
" Uncurtainty b deonmined weng e M. Sevieion Tom Inesr nesposan Spiyng rectnguber

fedd vuam

Cortificate No. ES3-3071_Jun12 Page dol 11

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com

Page 49 of 69



¥ § 4 & §% € China Telecommunication Technology Labs. =777
a——
ANSI C95.1 - 1999, IEEE 1528 - 2003, OET Bulletin 65 (Edition 97-01)
Equipment: K107 REPORT NO.: 112Z729450-FCC-SAR
ES30V3I- EN30T1 June 22, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3071

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth |~ Unot.
1{MHZ)® | Permattivity" (Sim)” ConvF X | ConwEY | ConvFZ | Alpha | {mem) (k=2)
750 419 0.89 591 5.81 53 037 163 | £120%
B35 415 0.80 568 | 568 568 0rr | 1.1 £120%
500 415 0.57 557 5.57 557 | 048 | 140 | £120%
RN 406 1.20 800 | 500 5.00 0.32 1.98 £120%
1750 40.1 8% 488 4.89 4.89 0.80 125 | =120%
1900 40.0 1.40 4.66 4.68 4,66 0.80 120 | £120%
2000 40.0 1.40 483 4.63 463 0.80 1.24 2120 % ]
2450 39.2 | 180 4.08 408 | aos 0.80 1.28 | £120% l

© Frequoncy vasdty of & 100 Mtz only appties for DASY wi & and hgher (e0e Page 21 sise & & metncted 1o 3 50 MH2 Tha uncananty is he RSS
ol the Comat® uncermnty of calbraton fraqusncy and the urcadiaiy for the indicaied beguency tend

A requancies balow 3 OHZ 10 vakdly of 55500 Cenan eors (: 6nd o) can De ssdased 10 = 10% T Higuid compansation lonmuia is appled to
meosured SAR vales. Af fraquancies obove 3 GHZ, the valcly of tesus porameters [« and o) i resyicied 1o 1 5% Ths uscarserry o the 1SS of
the ComF uncertinty Sor noicated tnges 1esue [oramennes

Cestficate Noc ES23071_Juni2 Fage Gof 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3071

Calibration Parameter Determined in Body Tissue Simulatingrbrhqia

g .| Conductivity ] Depth Unct
_fiMnz)S | Permitivity” | (Sie) ConvFX | ComEY | Com®z | Aipha | (mm) | (%=2)
| 750 | 568 0.56 578 5.78 578 | 085 | 124 | £120%
835 | 552 0.67 5.60 5.69 569 | 036 | 176 | £120%
900 550 1.05 582 562 562 | 067 | 127 | £120% |
1450 540 1.30 504 | sos | so0s | oes | 13 | s120% |
1750 534 149 | as0 450 4.50 074 | 120 | 2120%
| 1900 833 | m 429 | 429 420 | 060 | 144 | +120%
2000 533 1.52 4.37 437 4.37 062 146 2120%
2450 527 1.95 3.87 387 387 | 080 | 108 | +120%

© Froguency walthty of £ 900 MHz only apphes Jor DASY Wi 4 and higner (s00 Page 2|, ako 1l is restocted m & 50 MMz The urcetanty & the HSS
of e Comé uncanaimy ot colbeation Yequency and e UNcomalrty %0r the Nakcaled mguency band

" Al fecuenc s below 3 GHz, the vakoity of tesus pasammiers (e and 0] can be isdsond 1o 1 109, ¥ Sousd compensation Kmuwsa is apphed

Maaswed SAR valuos. AL YOQUENsos abovwe 3 OHL 1o vty of tieswo paIamaerns (¢ and <) is restricted 1o £ 3%, The uncertarty bs the RSS of

1he Come™ unoanainty for NG Caiod St 1ELue pa iR

Carificate No: ES3-3071_Jun12
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ESIONVG-SeagmM June 22, 2012

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

cy response (normalzed)
T

Srequen
o
[

054 T T T ! ‘ ey - ! !
0 500 1000 1500 2000 2500 3000
1 (MHz)

Uncentainty of Frequency Response of E-field: £6.3% (ks2)

Canifcate N ES3.3071_Jun12 Page 7 of 11
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ES30NV3- ENA0TH Juna 22, 2012

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz.R22
- . a . 3 o B "
Tet x ¥ z Ta X Y

0
2
—2' 00{ggpimwt oo 08 38818 o 0 sugig g §-g-grbo-® ot e
o I i i
0
i i t i - 4 -4 t ) U W WS D S SIS VIS TS Samraams =i - i 4 T
" | <y ) 1e
Aol [7]
. . a
n‘l’_ 4 "'*,7’4; t 5T
Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
Canificate No: ES3-3071_Jun12 Pagedof 11
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*

ES30NV3- EN20T1 Juna 22, 2012

Dynamic Range f(SARcaq)

(TEM cell , f =900 MHz)

10+ it .
|
A
: J
1074 } § A
= b ! =
= | CRIE
2 i 74 :
o H
(1 .
- LT s
s 4] 39
'
-
107+ ”
i
} - '
|
10" 4 $
i ———a
r ! T
107 10 10 10 10 0
SAR [mWiem3)
3 Kl l
not compensated comperysyiec
2 B - - e s
‘ -
g il _ i
E v [ AT A € e T o e T AT < T
“w
10+ 10< 10 10 "o 102
SAR [mWWeand)]
>
rot c::—-hv:w-.‘lm rma;;n'n-,

Uncertainty of Linearity Assessment: £ 0.6% (k=2)

Corificats No: ESE-3071_Jum12 Page 8o 1N
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Conversion Factor Assessment
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f= B35 MH2WGLS RS (H_con) f = 1900 MHz WELS R22 [M_con)
0 -;
- | »
g et
g 20 { v \
5 - B
i ol
0! . ;
o = e i, " g iddd
L} . > . - - -« o L] ” ] L =
] &
- v‘::-l nio.éo
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
10
08
08
04
£ 02
E 00
Q2
04
08
03
<10
0
80
[
40 08 06 04 D2 00 02 04 08 08 10
Uncartainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
C:inmta No: ES3.3071_Juni2 Page 10 of 11

Address: 11 YUE TAN NAN JIE, BEIJING, P.R.C,100045 Tel:+86 10 68094053 FAX:+86 10 68011404 web:http://www.chinattl.com

Page 55 of 69



¥ § 4 & §% € China Telecommunication Technology Labs. =77

ANSI C95.1 - 1999, IEEE 1528 - 2003, OET Bulletin 65 (Edition 97-01)
Equipment: K107 REPORT NO.: 112Z729450-FCC-SAR
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3071

Other Probe Parameters

Sensor Arrangement —N;W.
Comnecloe Angla (7] _— 646 |
Mechanical Surtace Detection Mode ) —anabied |

Optkal Surface Datection Mode ' ' dsabled |

Prcbe Overall Length 337 mm '

Probe Body Diarneter | 10mm |
Tip Length 10 mm |

Tip Diameter 4 mm f

Probe Tip 1o Sersce X Calibration Point , “2mm

Probe Tip to Sensce Y Calibration Point ‘ 2 mm

Probe Tip to Sarsor Z Calbration Par 1 Zrm |

Recommended Meassuremeant Distance from Surface _ 3 mm ‘

Certificats N ES3-3071_Jm12 Page 11 of 11
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Calibration ubo'M of § Sshwesenachar Kaliore rckarat
Schmid & Partner ¢ Servioe suinse détivancge

Enginzering AG Sorviic svizzem & tastven
Zeughaueoirasse 43, DU04 Zurich, Switterbnd S Snisa Calbretion Service
Accanchied by he Swax Acorsdwtion Servos (3A%) Accreditation Na: SCS 108

The Snlss Accrediiasion 3ervice Is one of the sigastories (o the EA
Mutibatend Agrmsmant for he mcognition of celibration cerificstes

Cht MC-SH (A

Trm et he! weh

CAMEIOH EQmaT wsbd (VAT E SHEE 101 v i)

THis caltimton COrItioato CKAmans 1o CCatdlty 1 TaLona) SIENE0 TG, Whkeh reakzd 100 Py cal UIks O MOSRITM s (51

Rttty e SHrn oo W At DR 308 Sew [ o B cetifEzale

Al cbondom heve bawn cond o b s chaser! bk 7wty o 1 b (22 £ 3/°C and Iuamdily < TD%,

Calteatos by

Apgroeed by

This colton corifioaie sholl 1o be reprofuces cosepl in Tul withou mibisn ap | of hie leboakory.

Prmesy Sleedands D& _Cel Dk |Corifisale Moy Edefyec Coberion

Heithiey Welireater Type 2001 | SN, 210278 285601t (o1 HEL) Bexi2

Seccadary Blydoecs lipa Crech Dulz fin heuse] Ededued Check '
Caktvatr Boc V2 1 SE UNSOGIAA 100 0512 (0 house chesck) Inbouse check Jan-0

Comticas No: DAE4-124_Jui12 Pagat of 5
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Calibration Laboratory of s, Sctmsmrlete Kalbneidiost
Schmid & Partner % Sarace sulsse T etalonrage
Engineering AG e SN VL2ere ) Al
Zewghaussirasse 43, 5004 Junch, Swizwbed ’-.4_1 a\”_\-‘ Swine Calibeaton Secvice
Accrodted by the Saiss Assndiaton Sanica (BAS) Accredittion Ne.: SCS 108

The Swits Accreditation Service & ore of the slgnotories to Be EA
Multilotera) Agreoment for e secognition of celibralion certificote:

Glossary

DAE data acquisition alectronics

Connector angle  information used in DASY system to align probe sensor X to the rcbot
coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Cabratinon Fector assessed for use in DASY system by
comparison with a calibrated instrument traceable to naticnal standards. The flgure civen
correspords to the full scale range of the voltmeter in the respective range.

* Connector angle: The angle of the connedior 1S assessed measuring the angle
meachanically by a tool inserted. Uncertairty ia not required.

« Tne following parameters as documented in the Appendix contain techncal information as a
rasult from the performance 1es1 and require no uncertainty

* DC Vollage Measwrement Linearity: verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage 1s includzd in this
measurement.

o Commor moda saneitivity: Influence of a postive or negative common mode vokags on
the differsntial rmaasursmant.

« Channel sgparation: Influence of a voltage on the neighber channéls not subject 1o an
input vofage,

*  AD Conuwerter Values with inpuls shored: Values on the internal AD convertar
corresponding Lo zero input voltage

o Input Offset Measuremant, Qutput volage and statistical results over a large number of
zero vollage measurements.

= Input Offset Current. Typical valug for infeemation; Maximum channel input offset
current, not censidering the inpul ressiance,

»  Input resistance: Typical value for infarmation: DAE inpult resistancs at the connector,
during in‘ernal auto-zeroing and durning measurament,

« Low Battery Alarm Valtage: Typical value for information, Below this voltage, a battery
alarm sicnal Is generated,

«  Power consumption: Typecal valus forinformation. Supply currants in vanous operating
maodas,

Certdnale No: DAE2.124<_Jid12 Page 2F S
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DC Voltage Measurement

AND - Canwerier Resution nomenal
Hgh Range: WASB = 6.9V, il range = =100, +200 mY
Low Range 1s8 = GV, ful ange = -1.....43mY

DASY measuremend parametars: Aulo Zara Time: 5 sec Measuning lime: 3 sex

Calibration Foctors x‘ ¥ f z
High Range 403841 ¢+ 0.1% (k=2) | 405603 + D.1% (k=2) 404 505 1 0 1% (k=2)
Low Range 396392 1 0.7% (k=2) | 397060 i 0.7% (k=2) 401236 1 07% (k*2)

Connector Angle

455°z1¢ |

Connector Angle 1o be used In DASY sysiomn

Page Jctd

CorW@icade No DAES- 12448 2
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Appendix
1. DC Voitage Linearity

High Range Reading (uV) Differoncs (V) Error (%)
Channel X +Input 1997 08 2.00 0.00
Channel X+ Input 20002 35 258 ~ oof
Channel X -nput 1999706 q.38 -0.02
ChonnelY  +input 100006 68 029 2.0
ChannelY  +input 19594 &1 0.07 oon
ChannelY - hput 16958.30 3.00 0.0
ChannelZ  *Input 199556 50 035 0.60
ChannelZ  Input 19896 20 456 0.
ChanwlZ - hput 20002.03 0% 0.00
Low Range Reading (4V) | ODifference (uV) Ervo’ (%)
Chanmel X +Inpat 200029 D28 001
Channel X +Input 201.01 ' .46 022
ChommlX  ~hput A9.00 047 0.22
Chanel Y +lnpat 200071 08 00
Chancwl Y * |npat 193 80 -1.70 068
ChannelY - input 200,66 136 0,68
ChanmelZ  +input 200041 0.07 0.0
ChannelZ  +inpue 10367 089 08
ChawelZ  -input 49958 057 0.2

2. Common mode sensitivity

Common mode High Range Low Range

Input Voltage (mV) Average Roading (uV) Average Rooding (uV)
Chanmel X 20 a4 540
- 200 755 : baT
Channel Y 200 478 508
. 200 280 266
ChanmelZ 200 A% 7.9¢
200 693 £70

3. Channel separation
LIASY i mn| pErcealers Rild 2600 1M 3 So0 MRasnng ime: 3 s

Inout Voltage {mV| | Channal X (V) | Channal ¥ (uV) Channel Z (V) |
Channel X 200 . 017 -3 QQV
Channel ¥ 200 5.2 : 2.00
Channet Z 200 5.82 3.64
Cerficats No DAE4-1244_ul12 Paxdcts
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4. AD-Converter Values with inputs shorted

REPORT NO.: 112ZZ9450-FCC-SAR

DASY meaaurement paramaiers: Aute Zerp Timd: 3 56c; Measuing Ime: 3 soc

High Ranye (LSB) Low Range (L5B)
med x AL 18069
Chnmd'! 1648 16195 |
Charael 2 1504 15672 |

5. Input Offset Measurement

DASY measuiemect paramatess: Auno Zan Time: 3 sec. Measuridng fme: 3 sec

Fipur. 10N
Average (V) min. Difsel (1LV) | max, Offset (uV) e l::;)u!u
| Charnel X 095 Py 208 0.8
Charmel Y 0487 282 (l: ZO 0.65
Chl.lrld l 035 -2.85 1.72 0"
8. Input Offset Current
FISITHNE] WL ST GITSEY BTSNt o0 31 CRannss: S50
7. Input Resistance (rypral values for inforraion)
Zoroing (kD) Maasuring (MO wn)
Channal X 200 200
Chasinel Y R 200 200
Channel Z 200 20

8. Low Battory Alarm Voltage (Iypca! vslues for mfoematicn)

Typical valuse Alarm Lavol (VOC| - .
Supply (¢ Vec) +1.9 |
Supply (-Vee) 16 |

9. Power Consumption (Typc values %o information|

Typlcal valuos Switched off (m4) | Stand by (mA) | Transmitting (mA) |
Supply {+ Vea) 0.0 ] +14
Supply (- Vee) -001 e -4

Cartifcate No: DAEA-1240_ui12 Poge 5 ot 6
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Calibration Laboratory of Seawatzarisoher K

Schmid & Partner Gervice suass & Glalesnnge
Engingering AG Servige ovizzors di ke

Toughauseiraeion 43, 5004 2ken, Switzeriano Gwios Crlisenton Senvica
ACErsaiod by 1o SWes Arcoaten Surscs (SAS| Accmdiation No.: SCS 108

The Swiss Azorecttstion Sevice I8 one of U signaodies %o the T4

M.asixiersl Agreomant for o recognitica of culltesicn cuiicxes

cient  TMC-SH (Auden) Cortificats No: D2930V2-858 Jull2
[CALIBRATION CERTIFICATE ]
|

Obect D2450V2 - SN: 858

Calbraben £rooeous(s| QA CAL-05v8

Calbratian procsaure for dipole validation kits ehove 700 MHz

Cateaton rake July 24202

This calitvabion certliootn drsuments tho bbeoabifty b ratonal standads, whith MElon Ne Prysical U of meaanemes (55
The ressumanrts ard (i emetantos wth contdence prbabity G g0 00 10 Iobiowen g pagae arxl we (S0 Fw coiicals

A CANLHSECNE NOWD DO Tt s £ M caeand OOy GOty endrommen! sepengnm (22 2 2°C and huviity « 0%

Calixabos Equpment wooc (MATE arca ‘or cartiton)

Piimay Stardarts 104 Cal Dato (Ceteomo Mo} Schoculad Caibesrton
Fowo! moker EFMAZA GESIaBpa 61 e 21701351 Oct-12

Powor sarse 9 28514 USH 292785 (011 o 217-01431) Q12

Ratoran?o 20 o8 Obeoussr SN 2054 (A1) 2T M2 [No 2AT7-01100) Ao 13
Typa-N sirakh comdeaon S ADLT I 02D ZIa12 [No 21701053} A 13

Hatorenco Probo ES0V SN x0s A-Dec- 1 (No. 53004 Dect 1) Dec12

paka SN 01 20002 Mo DAES-G Amt2) hnt3

| Secorcany Sledand |or Gl (8o (0 housed) Sebexdubed Check
Power soracr HE M81A VY S et 7 & O 22 gn hoaso chock Os-11) Inhouse ek Oc-13
FiF genemter RAS SMT-26 100XE O4-Aug¥E (1 s sk Ot Inbouye chesde Ocv 13
Neovors Anedpzel HP 8763 UG T I90a Sane 180200 In Roaso chosh Dci-11) Inrouse ek Oc-12

Nt Fusctian Sgrahrs
Cavtenin try Iwae Esdacmyg Lebomtoy TechnGiens

%

e éCfM‘

Agpeoved b Kt Prsecn Tochacsl Mwsger "'?A/éé ]
U y. N {3 oc T~

leo.od: July 28 2N
Th o2dbIStan Oonricans stk s b reradeox] accedt 10 Tul wihor selien apgeoat of b nsoslony

Certifizcts No: D240V2458 M2 Pagpilald
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Calibration Laboratory of LR, oIS § Echncizsracher Kabdriarsionst
Schmid & Partner M c Servios suizas d'éaknnoge
Enginsering AG e ? W 3 ' Bervitiv avizzaro & tasoborn
Zuashausatraase 43, 306 2urah, Swttamrians Wy e S Swias Calitation Bervite
G —
fcredilon by he Bwios Acomatiton Sorece (SAS| Acorediution Wo,. SCS 108

The Swiss Ascrockintion Servies io ana of I signaerios 1o the KA
Mullileteral Agreement for he rezognition of calitetien ceviomes

Glossary:

TSL tissue simulating Fquid

CanvF sensitivity In TSL / NORM x.7.2
N/A not applicable or not measwed

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, YEEE Recommended Practice for Detarmening the Paak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireleas
Communicatons Devices: Measurement Technigues®, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devicas usad in clese proamity to the ear (fraquency range of 300 MHz ‘o 3 GHz)",
February 2005

v) Fealeal Cormunications Commission Ottice of Engingering & Teohnoogy (FCC OFT),
“Evaluating Compllancs with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Comgliance of Mobde and
Partable Devices with FCC Limits for Human Exposure o Radiofrequency Emissiong”,
Supplement C (Edition 01-01) to Bulletn 65

Additional Documantation:
d) DASY4/5 System Handbock

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: Furlher details are available from the Validation Report at the end
of the certificate. All figures statod In the certilicate are valid al the frecuency indcated.

o Antonna Parameters with TSL: The dipole is mounted with the spacer lo position 1S feed
paint exactly below the center marking of the flat phanicm section, with the arms oriented
paraliel to thz body axis.

« Feed Point Impedance and Heturn Loss: These parametars are measured with the dipale
poaitioned under the figuid filed phantom. The impedance stated is iransformed from the
measurement at the SMA connector ta the fead point. The Return Loss ensures low
reflected power. No uncertainty required.

« Eiecirical Delay: One-way delay batwaen the SMA connector and the antenna feed point.
No uncertainty required.

SAR measued: SAR measured at the stated antenna input power
SAR normafzed: SAR as measurad, nomalizad to an input power of ' W at the antenna
connector.

« SAR for nominal TSL parameters: The maasurad TSL parameters are used te calculate the
nominal SAR resull.

The reported uncertainty of measurement is stated as the standard uncerainty cf measurement
multiplied by the coverage 1actor k=2, which for a normal distribution corresponds L0 a coverage
probability of approxmatsly 95%.

Cenfices No: DP45ONR-3E6_Ju12 Fugp 2018
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Measurement Conditions
DASY systom confSigumiion, 83 147 8¢ NOX gven an paga 1.
DASY Version DASYS veasa
Extrapolation Advanied Extrapelation
Phantom Moduias Flat Phantomn
Distance Dipole Center - TSL 10 mm with Scacs
Zoom Scan Resclution . dy, dz =8 mm
Frequency 2450 MHz 4 1 MH2
Head TSL parameters
Thes lobowing parameters and caloalations asie sppled.
Tomperaure Parmittivity Cooductivity
Nomina Head TS. parameters 220°'C 03 1.80 mhodm
Measured Heod TSL porametars 22020.2°C FReB% 1 & aho/m « 6%
Head TSL temperatuee change during test <05C —
SAR result with Head TSL
SAR averaged owe 1 cm® {1 g) of Heed TSL Concancn
SAH measuntd 250 MW irpu! powe: 136m\V/g
SAR for narnal Bead TSL pammeters NOMEIRed o 1W BES MW g = 17.0 % (ke 2]
SAR averaged over 10 sm’ (10 &) of Heoo TSL concition
SAR maasured 260 mW input pomer s28 mW /g
JAIY for nomined | cad TEL paramotans wermalaed w 1w 200 mW ig v 165 % (e=2)

Body TSL parameters
The fallionng parametsrs and caloulalions weee sppiied
Temperature Permittivity Concuctivity
Nominzl Body TEL parameiers 20C 827 145 mha'm
Moasured Body TSL parsmessers 220:02)'C 614=6% Z0lmhoms6 %
Body T5L temperaturs change during fost <5 —
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Hody TSL Condion
SAR mevsuied 250 mW input powar 131 mW g
SAR for romnal ooy TSL patamsdars nomaized to 1W S14mW/g=17.0% (=2}
SAR averaged over 10 om’ (10 g} of Body TSL condtion
SAR measurer 20 MW Input powee G610mW /g
SAR lor nominad Bocty TEL parameters normaleed 0 1W 241 mW/ g = 15,5 % (k=2)

Cetifcate No! D2&50V2-356 Jun2 Faga dol B
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Appendix
Antenna Paramelers with Head TSL
hpmbane bis r:f;lrn;i'w Froed powil ST L 4G
Ratum Loss <A 0dB

Antenna Parameters with Body TSL

Inpedance, ransieomed 0 Teed point 51.1Q+5852
Haotum Losa 24548

General Antenna Parameters and Design

Soutncal Delay (01w craction) l 1. 160 ns ]

Aftar long lenm we wilh 100W radianed powsar, only & slight wanming of the dipole near the freedpont can be measoed,

Tho dpolo 15 made o SLEAEM SEMNGI COXAI CANG INE SNIST candemr of me fsssing e 13 diecily ox rscel o by
8acond arm of e dpala Tha antanna 1S thesolone shorl-circuited lor DC-sgnas. On sare of the dpcles, small end ceps
are sdded 16 tha dipele ama in 0rder 10 IMmpove matehing when loadoa accordng 1o 116 posilion ss eeplained in the
‘Masaurament Condions” parsgraph. Tho SAR duta are rot alfected By this changa The avarall dpcle leogth is stil
eccorting to the Stardard.

MO aCe3sive foca Mustbe appled 1o the dipolo arms, becawse they Migh! bendd o e soldersd connecions near e
fexcpaint may be cemagd

Additional EUT Data

Manufactured by SPEAG
Manuiadured on Aonl 23, 2010
Caridcate Mo: D2450V2-856 Jui2 Pagedotd
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DASYS Validation Report for Head TSL

Dre: 24.07.2012
Tedt Luboratory: SPENG, Zorich, Switzerlend
DUT: Dipole 2450 MHz: Type: D2450V2; Serial: DZ4S0V2 - SN: 858

Commumication Systan: CW: Froquency: 2450 Mz

Medium parameters used: = 2450 MHz; o = | 85 mbo/my; 5, = 38.9; p = 1000 kgim'
Phantom section: Flat Section

Measurennent Stuadard: DASYS (IEEENEC/ANST C63.19-2007)

DASY 52 Conligurutien:
e  Probe: ES3DVS - SN3205; ConvEi4.45, 4 45, 4.45); Calibratod: 301.12.201 1,
o Sensor-Sorface: Jmm (Mechanical Sueface Dtection)
o  Ekctromics: DAES Sa6H; Calibeated: 27 0624012
o Phantome Flat Phantom 5.0 (bone), Types QDUGPSOAA: Scral 1101

o DASYS2 528 (835 SEMCAD X 14 .6.5(64849)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (Tx7x7 /Cube ():
Mcasmirement gnd; de=Smm, dy=Smm, dz=Smm

Reference Value = 102,68 Yim: Povwer Drift =0.04 ¢B

Peak SAR (exrrapolasd) = 28 069 mW/g

SARII 21 =136 mW/g: SAR(1I0 2) = 6.29 mW/g

Naimuem vialue of SAR (messured) = 175 mWig

4.4

-1

24

OdB = 17.5 mW/g = 24 86 JB mW/g

Cortficata No: D24S0VZ&s8_Jul2 Fago50t B
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Seport for Body TSL

Dute: 23.07.2012
Tes Leboracory: SPFENG, Zurich, Switzerland
DUT: Dipole 2450 NHz: Type: D2450V2: Sertal: D2450V 2 - SN: 858

Commumcatiom System: OW; Frequency: 2450 MH2
Medivm parnmeters used: = 2450 MEe; 0 = 201 mbolm; k= 51.4; p= 1000 kg/m®

Phontom section: Flat Secton
Mewuremwent Standach: DASYS (IEEE/NEC/ANSI C63, 19-2007)

PASYS2 Conhiguration:
e  Probe: ES3DV3 - SN3205: ConvFi4.16, 4.26, 4.26)% Calibrated: 20.12.2011;
o Sensoc-Sarfoc: Smm (Mechonical Sarfuce Detection)
o Electronies: DAES Sp0 1 Calibrated: 27.06.2112
o Phanton: Flat Phantom 5.0 (back)y. Type: QDMIPSOAA; Sennl: 1102

e DASYS2S5IRUR3N); SEMCAD X 14 6.5(640Y)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mmv/Zoom Scan (7x7x7/Cube (0:
Mensurement prd: ds=Smm, dy=Smm, dz=Smm

Reference Vilue = 96259 Vi, Power Drift = 0,01 dB

Peak SAR {extrapoloted) = 27 034 mW/g

SAR(I @ = 13,1 mW/g: SAR(10 g) = 6.1 mW/g

Maugimum value of SAR (rreasured) = 174 mW/g

40

%29

240 ph
OdB = |74 mW/ig = 2481 dB mW/z

Conticose No: D2A50VI-EE3_Juli2 Pageroly
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Impedance Measurement Plot for Bedy TSL
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