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FCC SAR Test Report
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1. Statement of Compliance

The maximum results of Specific Absorption Rate (SAR) found during testing for ZTE CORPORATION
DC-HSPA+ USB Modem ZTE MF680 are as follows (with expanded uncertainty 21.4 % for 300 MHz to 3

GHz).
. SAR
Band Position (W/k;g)
GSM850 Body 1.06
GSM1900 Body 0.999
WCDMA Band V Body 0.81
WCDMA Band Il Body 1.17

This device is in compliance with Specific Absorption Rate (SAR) for general population/uncontrolled
exposure limits (1.6 W/kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1-1991, and had
been tested in accordance with the measurement methods and procedures specified in IEEE 1528-2003

and FCC OET Bulletin 65 Supplement C (Edition 01-01).
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2. Administration Data

2.1Testing Laboratory

Test Site SPORTON INTERNATIONAL (KUNSHAN) INC.

No. 3-2, PingXiang Road, Kunshan, Jiangsu Province, P.R.C.
Test Site Location TEL: +86-0512-5790-0158

FAX: +86-0512-5790-0958

2.2Applicant
Company Name ZTE CORPORATION
Address ZTE Plaza, Keji Road South, Hi-Tech Industrial Park, Nanshan District,
Shenzhen, Guangdong, 518057, P.R.China

2.3Manufacturer

Company Name ZTE CORPORATION

Address ZTE Plaza, Keji Road South, Hi-Tech Industrial Park, Nanshan District,
Shenzhen, Guangdong, 518057, P.R.China

2.4 Application Details

Date of Receipt of Application |Jan. 25, 2011

Date of Start during the Test Jan. 25, 2011

Date of End during the Test Jan. 26, 2011
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3. General Information
3.1Description of Device Under Test (DUT)
Product Feature & Specification
DUT Type DC-HSPA+ USB Modem
Brand Name ZTE
Model Name MF680
FCC ID Q78-MF680
GSM850 : 824 MHz ~ 849 MHz
Tx Frequency GSM1900 : 1850 MHz ~ 1910 MHz
WCDMA Band V : 824 MHz ~ 849 MHz
WCDMA Band Il : 1850 MHz ~ 1910 MHz
GSM850 : 869 MHz ~ 894 MHz
Rx Frequency GSM1900 : 1930 MHz ~ 1990 MHz
WCDMA Band V : 869 MHz ~ 894 MHz
WCDMA Band Il : 1930 MHz ~ 1990 MHz
GSM850 : 32.90 dBm
. GSM1900 : 30.16 dBm
Maximum Output Power to Antenna WCDMA Band V : 21.62 dBm
WCDMA Band Il : 21.40 dBm
Antenna Type Fixed Internal Antenna
HW Version d37A
GSM / GPRS : GMSK
EDGE : 8PSK
Type of Modulation WCDMA : QPSK
HSDPA : QPSK / 16QAM
HSUPA : BPSK
DUT Stage Identical Prototype
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3.2Applied Standards

The Specific Absorption Rate (SAR) testing specification, method and procedure for this device is in
accordance with the following standards:
FCC 47 CFR Part 2 (2.1093)
- |EEE C95.1-1991
IEEE 1528-2003
+  FCC OET Bulletin 65 Supplement C (Edition 01-01)
FCC KDB 447498 D02 v02
. FCC KDB 941225 D01 v02
FCC KDB 941225 D03 v01
. FCC KDB 941225 D04 v01

3.3Device Category and SAR Limits

This device belongs to portable device category because its radiating structure is allowed to be used
within 20 centimeters of the body of the user. Limit for General Population/Uncontrolled exposure should
be applied for this device, it is 1.6 W/kg as averaged over any 1 gram of tissue.

3.4Test Conditions

3.4.1 Ambient Condition

Ambient Temperature 20t024 C
Humidity <60 %

3.4.2 Test Configuration

The device was controlled by using a base station emulator. Communication between the device and
the emulator was established by air link. The distance between the DUT and the antenna of the
emulator is larger than 50 cm and the output power radiated from the emulator antenna is at least 30
dB smaller than the output power of DUT. The DUT was set from the emulator to radiate maximum
output power during all tests.

For WWAN SAR testing, the DUT is in GPRS or WCDMA link mode.

In general, the crest factor is 8.3 for GSM and GPRS/EDGE multi-slot class 8, 4 for GPRS/EDGE
multi-slot class 10, 2 for EDGE multi-slot class 12, and 1 for WCDMA/HSDPA/HSUPA.
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For GPRS/EDGE body SAR testing, the DUT was set in GPRS multi-slot class 10 with 2 uplink slots
due to maximum source-based time-averaged output power as following table:

Source-Based Time-Averaged Power

Band GSM850 GSM1900
Channel 128 189 251 512 661 810
GPRS 8 (1 Uplink) 23.90 23.79 23.74 20.75 21.16 20.86
GPRS 10 (2 Uplink) 24.59 24.42 24.40 21.04 21.26 21.57
EDGE 8 (1 Uplink) 18.24 18.17 15.17 16.90 17.25 17.35
EDGE 10 (2 Uplink) 18.51 18.49 18.48 17.20 17.52 17.72
EDGE 12 (4 Uplink) 18.78 18.76 18.64 18.18 18.40 18.59

Note:

The source-based time-averaged power is linearly scaled the maximum burst averaged power
based on time slots. The calculated method are shown as below:

Source based time averaged power = Maximum burst averaged power (1 Uplink) - 9 dB
Source based time averaged power = Maximum burst averaged power (2 Uplink) - 6 dB

The maximum burst averaged power can be referred to section 11.1 of this report.
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4. Specific Absorption Rate (SAR)

4.1Introduction

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
techniqgues 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 limits for general population/uncontrolled.

4.2 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 (p). The equation

description is as below:
SAR = d (dW) _d (dW)
~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

SAR = C <8T)
St

Where: C is the specific head capacity, 8T is the temperature rise and ot is the exposure duration, or
related to the electrical field in the tissue by

o|E|?

SAR =

Where: o is the conductivity of the tissue, p is the mass density of the tissue and E is the RMS electrical
field strength.

However for evaluating SAR of low power transmitter, electrical field measurement is typically applied.
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5. SAR Measurement System

Remote Control Box PC

S =
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Fig 5.1 SPEAG DASY5 System Configurations

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

» A standard high precision 6-axis robot with controller, a teach pendant and software

» A data acquisition electronic (DAE) attached to the robot arm extension

» A dosimetric probe equipped with an optical surface detector system

»  The electro-optical converter (ECO) performs the conversion between optical and electrical signals

» A measurement server performs the time critical tasks such as signal filtering, control of the robot
operation and fast movement interrupts.

» A probe alignment unit which improves the accuracy of the probe positioning

» A computer operating Windows XP

»  DASYS5 software

»  Remove control with teach pendant and additional circuitry for robot safety such as warming lamps,
etc.

»  The SAM twin phantom

> A device holder

»  Tissue simulating liquid

»  Dipole for evaluating the proper functioning of the system

Some of the components are described in details in the following sub-sections.
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5.1E-Field Probe

The SAR measurement is conducted with the dosimetric probe (manufactured by SPEAG).The probe is
specially designed and calibrated for use in liquid with high permittivity. The dosimetric probe has special
calibration in liquid at different frequency. This probe has a built in optical surface detection system to

prevent from collision with phantom.

5.1.1 E-Field Probe Specification
<ES3DV3>

Construction Symmetrical design with triangular core
Interleaved sensors -
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)
Frequency 10 MHz to 4 GHz; Linearity: + 0.2 dB
Directivity + 0.2 dB in HSL (rotation around probe
axis) .
+ 0.3 dB in tissue material (rotation Fig5.2  Photo of ES3DV3
normal to probe axis)

Dynamic Range | 5 uW/g to 100 mW/g; Linearity: + 0.2 dB
Dimensions Overall length: 337 mm (Tip: 20 mm)

Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers:
2.0 mm

<EX3DV4 Probe>

Construction Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)

Frequency 10 MHz to 6 GHz; Linearity: + 0.2 dB
Directivity + 0.3 dB in HSL (rotation around probe I
axis)

+ 0.5 dB in tissue material (rotation
normal to probe axis)

Dynamic Range | 10 uW/g to 100 mW(/g; Linearity: + 0.2 dB
(noise: typically < 1 yW/g)

Dimensions Overall length: 330 mm (Tip: 20 mm)

Tip diameter: 2.5 mm (Body: 12 mm)
Typical distance from probe tip to dipole
centers: 1 mm

Fig 5.3 Photo of EX3DV4
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5.1.2 E-Field Probe Calibration

Each probe needs to be calibrated according to a dosimetric assessment procedure with accuracy
better than + 10%. The spherical isotropy shall be evaluated and within £ 0.25 dB. The sensitivity
parameters (NormX, NormY, and NormZ), the diode compression parameter (DCP) and the
conversion factor (ConvF) of the probe are tested. The calibration data can be referred to appendix C
of this report.

5.2Data Acquisition Electronics (DAE)

The data acquisition electronics (DAE) consists of a highly
sensitive electrometer-grade preamplifier with auto-zeroing, a
channel and gain-switching multiplexer, a fast 16 bit
AD-converter and a command decoder and control logic unit.
Transmission to the measurement server is accomplished
through an optical downlink for data and status information as
well as an optical uplink for commands and the clock.

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

Fig 5.4  Photo of DAE

5.3Robot

The SPEAG DASY system uses the high precision robots (DASY5: TX90XL) type from Staubli SA
(France). For the 6-axis controller system, the robot controller version (DASY5: CS8c) from Staubli is
used. The Staubli robot series have many features that are important for our application:

> High precision (repeatability +0.035 mm)

» High reliability (industrial design)

» Jerk-free straight movements
> Low ELF interference (the closed metallic construction shields against motor control fields)

SASVa

Fig 5.5 Photo of DASY5
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5.4Measurement Server

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

The measurement server performs all the real-time data evaluation for field measurements and surface
detection, controls robot movements and handles safety operations.

Fig 5.6  Photo of Server for DASY5
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5.5Phantom

<SAM Twin Phantom>

Shell Thickness

2+0.2mm;
Center ear point: 6 + 0.2 mm

Filling Volume

Approx. 25 liters

Dimensions

Length: 1000 mm; Width: 500 mm;
Height: adjustable feet

Measurement Areas

Left Hand, Right Hand, Flat Phantom

Q/i
T ,
'é . !

Fig 5.7 Photo of SAM Phantom

The bottom plate contains three pair of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections. A white cover is provided to tap the
phantom during off-periods to prevent water evaporation and changes in the liquid parameters. On the
phantom top, three reference markers are provided to identify the phantom position with respect to the

robot.

<ELI4 Phantom>

Shell Thickness

2 + 0.2 mm (sagging: <1%)

Filling Volume

Approx. 30 liters

Dimensions

Major ellipse axis: 600 mm
Minor axis: 400 mm

Fig 5.8  Photo of ELI4 Phantom

The ELI4 phantom is intended for compliance testing of handheld and body-mounted wireless devices in
the frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with standard and all known tissue

simulating liquids.
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5.6Device Holder

<Device Holder for SAM Twin 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 5 mm distance, a positioning uncertainty of + 0.5 mm
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 different positions given in the standard. It has two
scales for the device rotation (with respect to the body axis) and the device inclination (with respect to the
line between the ear reference points). The rotation center for both scales is the ear reference point (EPR).
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.

Fig 5.9 Device Holder
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5.7Data Storage and Evaluation

57.1

5.7.2

Data Storage

The DASY software stores the assessed data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all the necessary software parameters for
the data evaluation (probe calibration data, liquid parameters and device frequency and modulation
data) in measurement files. The post-processing software evaluates the desired unit and format for
output each time the data is visualized or exported. This allows verification of the complete software
setup even after the measurement and allows correction of erroneous parameter settings. For
example, if a measurement has been performed with an incorrect crest factor parameter in the device
setup, the parameter can be corrected afterwards and the data can be reevaluated.

The measured data can be visualized or exported in different units or formats, depending on the
selected probe type (e.g., [VIm], [A/m], [mMW/g]). Some of these units are not available in certain
situations or give meaningless results, e.g., a SAR-output in a non-lose media, will always be zero.
Raw data can also be exported to perform the evaluation with other software packages.

Data Evaluation

The DASY post-processing software (SEMCAD) automatically executes the following procedures to

calculate the field units from the microvolt readings at the probe connector. The parameters used in
the evaluation are stored in the configuration modules of the software :

Probe parameters : - Sensitivity Norm;, aio, ai1, iz
- Conversion factor ConvF;
- Diode compression point dep;
Device parameters : - Frequency f
- Crest factor cf
Media parameters : - Conductivity (o)
- Density p

These parameters must be set correctly in the software. They can be found in the component
documents or they can be imported into the software from the configuration files issued for the DASY
components. In the direct measuring mode of the multi-meter option, the parameters of the actual
system setup are used. In the scan visualization and export modes, the parameters stored in the
corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal,
the diode type and the DC-transmission factor from the diode to the evaluation electronics. If the
exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for peak
power.
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The formula for each channel can be given as :

with V; = compensated signal of channel i, (i = x, y, )
U; = input signal of channel i, (i = x, y, 2)
cf = crest factor of exciting field (DASY parameter)
dcp; = diode compression point (DASY parameter)

From the compensated input signals, the primary field data for each channel can be evaluated :

Vi

Normj;-ConvF

E-field Probes : E; =

ajo +ai1f+aizf2

H-field Probes : H; = \/V; .

with V; = compensated signal of channel i, (i =X, y, z)
Norm; = sensor sensitivity of channel i, (i= X, y, 2), pV/(V/m)2 for E-field Probes
ConvF = sensitivity enhancement in solution
a; = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZz]
E; = electric field strength of channel i in V/m
H; = magnetic field strength of channel i in A/m

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

EtOt = ’E% + E% + E%

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

SAR =E%;, —————
ot 51000

with SAR = local specific absorption rate in mW/g
Eo = total field strength in V/m
0 = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is set to 1, to account for actual head tissue density rather than the density of the
tissue simulating liquid.
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5.8Test Equipment List
. . Calibration
Manufacturer Name of Equipment Type/Model Serial Number
Last Cal. Due Date
SPEAG Dosimetric E-Field Probe EX3DV4 3697 Nov. 23, 2010 | Nov. 22, 2011
SPEAG Data Acquisition Electronics DAE4 1210 Nov. 18, 2010 | Nov. 17, 2011
SPEAG 835MHz System Validation Kit D835V2 4d091 Nov. 23, 2009 | Nov. 22, 2011
SPEAG 1800MHz System Validation Kit D1800V2 2d177 Nov. 24, 2009 | Nov. 23, 2011
SPEAG 1900MHz System Validation Kit D1900V2 5d118 Nov. 24, 2009 | Nov. 23, 2011
SPEAG 2450MHz System Validation Kit D2450V2 840 Mar. 18, 2010 | Mar. 17, 2012
SPEAG SAM Twin Phantom QD 000 P40 CB TP-1477 NCR NCR
SPEAG SAM Twin Phantom QD 000 P40 CB TP-1479 NCR NCR
SPEAG ELI4 Phantom QD OVA 001 BB 1079 NCR NCR
Agilent ENA Series Network Analyzer E5071C MY46106933 Jul. 06, 2010 | Jul. 05, 2011
Agilent Wireless Communication Test Set E5515C MY48367160 Feb. 16, 2010 | Feb. 15, 2012
R&S Universal Radio Communication Tester CMU200 116456 Sep. 11, 2010 | Sep. 10, 2011
Agilent Dielectric Probe Kit 85070E MY44300475 NCR NCR
AR Amplifier 551G4 0333096 NCR NCR
R&S Spectrum Analyzer FSP7 100819 Apr. 09, 2010 | Apr. 08, 2011
Table 5.1 Test Equipment List
Note: The calibration certificate of DASY can be referred to appendix C of this report.
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6. Tissue Simulating Liquids

For the measurement of the field distribution inside the SAM phantom with DASY, the phantom must be
filled with around 25 liters of homogeneous body tissue simulating liquid. For head SAR testing, the liquid
height from the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15 cm,
which is shown in Fig. 6.1. For body SAR testing, the liquid height from the center of the flat phantom to
the liquid top surface is larger than 15 cm, which is shown in Fig. 6.2.

- -

Fig 6.1 Photo of Liquid Height for Head SAR Fig 6.2 Photo of Liquid Height for Body SAR

The following table gives the recipes for tissue simulating liquid.

Frequency Water Sugar Cellulose Salt Preventol DGBE Conductivity | Permittivity
(MHz) (%) (%) (%) (%) (%) (%) (o) (e)
For Head
835 40.3 57.9 0.2 1.4 0.2 0 0.90 41.5
900 40.3 57.9 0.2 1.4 0.2 0 0.97 41.5
1800, 1900, 2000 55.2 0 0 0.3 0 44.5 1.40 40.0
2450 55.0 0 0 0 0 45.0 1.80 39.2
For Body
835 50.8 48.2 0 0.9 0.1 0 0.97 55.2
900 50.8 48.2 0 0.9 0.1 0 1.05 55.0
1800, 1900, 2000 70.2 0 0 0.4 0 29.4 1.52 53.3
2450 68.6 0 0 0 0 31.4 1.95 52.7

Table 6.1 Recipes of Tissue Simulating Liquid
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The following table gives the targets for tissue simulating liquid.

Frequency Liquid Type Conductivity +5% Range Permittivity +5% Range
(MHz) (o) (e)

835 Head 0.90 0.86 ~ 0.95 41.5 39.4 ~43.6

900 Head 0.97 0.92 ~1.02 41.5 39.4 ~43.6

1800, 1900, 2000 Head 1.40 1.33~1.47 40.0 38.0~42.0

2450 Head 1.80 1.71~1.89 39.2 37.2~412

835 Body 0.97 0.92 ~1.02 55.2 52.4 ~58.0

900 Body 1.05 1.00 ~ 1.10 55.0 52.3~57.8

1800, 1900, 2000 Body 1.52 1.44 ~1.60 53.3 50.6 ~ 56.0

2450 Body 1.95 1.85~ 2.05 52.7 50.1 ~55.3

Table 6.2 Targets of Tissue Simulating Liquid

The dielectric parameters of the liquids were verified prior to the SAR evaluation using an Agilent 85070E
Dielectric Probe Kit and an Agilent Network Analyzer.

The following table shows the measuring results for simulating liquid.

Frequency Liquid Temperature | Conductivity Permittivity Measurement
(MHz) Type (C) (o) () Date
835 Body 21.60 0.971 56.30 Jan. 26, 2011
1900 Body 21.70 1.510 53.90 Jan. 25, 2011
Table 6.3 Measuring Results for Simulating Liquid
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7. Uncertainty Assessment

The component of uncertainly may generally be categorized according to the methods used to evaluate
them. The evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type
An evaluation of uncertainty. The evaluation of uncertainty by means other than the statistical analysis of
a series of observation is termed a Type B evaluation of uncertainty. Each component of uncertainty,
however evaluated, is represented by an estimated standard deviation, termed standard uncertainty,
which is determined by the positive square root of the estimated variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating data.
This includes calculating the standard deviation of the mean of a series of independent observations;
using the method of least squares to fit a curve to the data in order to estimate the parameter of the curve
and their standard deviations; or carrying out an analysis of variance in order to identify and quantify
random effects in certain kinds of measurement.

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the
relevant information available. These may include previous measurement data, experience and
knowledge of the behavior and properties of relevant materials and instruments, manufacture’s
specification, data provided in calibration reports and uncertainties assigned to reference data taken from
handbooks. Broadly speaking, the uncertainty is either obtained from an outdoor source or obtained from
an assumed distribution, such as the normal distribution, rectangular or triangular distributions indicated
in Table 7.1

Uncertainty Distributions Normal Rectangular Triangular U-Shape
Multi-plying Factor® 1/k® 173 1V6 12
(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of

variations in the measured quantity
(b) kis the coverage factor
Table 7.1 Standard Uncertainty for Assumed Distribution

The combined standard uncertainty of the measurement result represents the estimated standard
deviation of the result. It is obtained by combining the individual standard uncertainties of both Type A and
Type B evaluation using the usual “root-sum-squares” (RSS) methods of combining standard deviations
by taking the positive square root of the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result
within which the measured value is confidently believed to lie. It is obtained by multiplying the combined
standard uncertainty by a coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a
coverage factor allows the true value of a measured quantity to be specified with a defined probability
within the specified uncertainty range. For purpose of this document, a coverage factor two is used, which
corresponds to confidence interval of about 95 %. The DASY uncertainty Budget is showed in Table 7.2.
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Uncertainty o . Standard
Error Description Value P_robgbll_lty Divisor cl Uncertainty
%) Distribution (19) (1g)
Measurement System
Probe Calibration 5.5 Normal 1 1 +55%
Axial Isotropy 4.7 Rectangular V3 0.7 +1.9%
Hemispherical Isotropy 9.6 Rectangular V3 0.7 +3.9%
Boundary Effects 1.0 Rectangular V3 1 +0.6 %
Linearity 4.7 Rectangular V3 1 +2.7%
System Detection Limits 1.0 Rectangular V3 1 +0.6 %
Readout Electronics 0.3 Normal 1 1 +0.3%
Response Time 0.8 Rectangular V3 1 +0.5%
Integration Time 2.6 Rectangular V3 1 +15%
RF Ambient Noise 3.0 Rectangular V3 1 +1.7 %
RF Ambient Reflections 3.0 Rectangular V3 1 +1.7%
Probe Positioner 0.4 Rectangular V3 1 +0.2%
Probe Positioning 2.9 Rectangular V3 1 +1.7%
Max. SAR Eval. 1.0 Rectangular V3 1 +0.6 %
Test Sample Related
Device Positioning 2.9 Normal 1 1 +29%
Device Holder 3.6 Normal 1 +3.6%
Power Drift 5.0 Rectangular V3 +2.9%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular V3 1 +23%
Liquid Conductivity (Target) 5.0 Rectangular V3 0.64 +1.8%
Liquid Conductivity (Meas.) 25 Normal 1 0.64 +1.6%
Liquid Permittivity (Target) 5.0 Rectangular V3 0.6 +1.7%
Liquid Permittivity (Meas.) 25 Normal 1 0.6 +15%
Combined Standard Uncertainty +10.7 %
Coverage Factor for 95 % K=2
Expanded Uncertainty +21.4%
Table 7.2 Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz
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8. SAR Measurement Evaluation

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
performance check and system validation. System validation kit includes a dipole, tripod holder to fix it
underneath the flat phantom and a corresponding distance holder.

8.1Purpose of System Performance check

The system performance check verifies that the system operates within its specifications. System and
operator errors can be detected and corrected. It is recommended that the system performance check be
performed prior to any usage of the system in order to guarantee reproducible results. The system
performance check uses normal SAR measurements in a simplified setup with a well characterized
source. This setup was selected to give a high sensitivity to all parameters that might fail or vary over time.
The system check does not intend to replace the calibration of the components, but indicates situations
where the system uncertainty is exceeded due to drift or failure.

8.2System 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

3D Probe positioner

Field probe

Flat Phantom

N

Dipole

{
Dir.Coupler i
Signal L
Generator
Fig 8.1 System Setup for System Evaluation
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Amplifier

Power Meter

a s~ D RE

Signal Generator

Calibrated Dipole

Directional Coupler

The output power on dipole port must be calibrated to 24 dBm (250 mW) before dipole is connected.

8.3Validation Results

Comparing to the original SAR value provided by SPEAG, the validation data should be within its
specification of 10 %. Table 8.1 shows the target SAR and measured SAR after normalized to 1W input
power. The table below indicates the system performance check can meet the variation criterion and the

1

Fig 8.2 Photo of Dipole Setup

plots can be referred to Appendix A of this report.

Measurement Frequency Targeted SARy4 Measured SARyq Deviation
Date (MHz) (W/kg) (W/kg) (%)
Jan. 26, 2011 835 9.80 10.04 2.45
Jan. 25, 2011 1900 39.60 40.40 2.02
Table 8.1 Target and Measurement SAR after Normalized
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9. DUT Testing Position

This DUT was tested in four different USB configurations. They are “direct laptop plug-in for configuration
1 and 37, “USB cable plug-in for configuration 2 and 4”, and “USB cable plug-in for Tip Mode (the tip of the
DUT)” shown as below. Both direct laptop plug-in and USB cable plug-in test configurations are tested
with 5 mm separation between the particular dongle orientation and the flat phantom.

Configuration 1 Configuration 2 Configuration 3 Configuration 4
(Horizontal Up) (Horizontal Down) (Vertical Front) (Vertical Back)
Fig 9.1 Illustration for USB Connector Orientations
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10. Measurement Procedures

The measurement procedures are as follows:

(&) For WWAN function, link DUT with base station emulator in middle channel

(b) Set base station emulator to allow DUT to radiate maximum output power

(c) Measure output power through RF cable and power meter

(d) Place the DUT in the positions described in the last section

(e) Setscan area, grid size and other setting on the DASY software

(f) Taking data for the middle channel on each testing position

(g) Find out the largest SAR result on these testing positions of each band

(h) Measure SAR results for the lowest and highest channels in worst SAR testing position

According to the test standard, the recommended procedure for assessing the peak spatial-average

SAR value consists of the following steps:

(a) Power reference measurement
(b) Area scan

(c) Zoom scan

(d) Power drift measurement

10.1 Spatial Peak SAR Evaluation

The procedure for spatial peak SAR evaluation has been implemented according to the test standard. It
can be conducted for 1g and 10g, as well as for user-specific masses. The DASY software includes all

numerical procedures necessary to evaluate the spatial peak SAR value.

The base for the evaluation is a "cube" measurement. The measured volume must include the 1g and
10g cubes with the highest averaged SAR values. For that purpose, the center of the measured volume

is aligned to the interpolated peak SAR value of a previously performed area scan.

The entire evaluation of the spatial peak values is performed within the post-processing engine
(SEMCAD). The system always gives the maximum values for the 1g and 10g cubes. The algorithm to

find the cube with highest averaged SAR is divided into the following stages:

(a) Extraction of the measured data (grid and values) from the Zoom Scan

(b) Calculation of the SAR value at every measurement point based on all stored data (A/D values
and measurement parameters)

(c) Generation of a high-resolution mesh within the measured volume

(d) Interpolation of all measured values form the measurement grid to the high-resolution grid

(e) Extrapolation of the entire 3-D field distribution to the phantom surface over the distance from
sensor to surface

(f) Calculation of the averaged SAR within masses of 1g and 10g
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10.2 Area & Zoom Scan Procedures

First Area Scan is used to locate the approximate location(s) of the local peak SAR value(s). The
measurement grid within an Area Scan is defined by the grid extent, grid step size and grid offset. Next,
in order to determine the EM field distribution in a three-dimensional spatial extension, Zoom Scan is
required. The Zoom Scan measures 5x5x7 points with step size 8, 8 and 5 mm for 300 MHz to 3 GHz.
The Zoom Scan is performed around the highest E-field value to determine the averaged
SAR-distribution over 10 g.

10.3 Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in different
frequency bands. It is equivalent to an oversized zoom scan used in standalone measurements. The
measurement volume will be used to enclose all the simultaneous transmitting antennas. For antennas
transmitting simultaneously in different frequency bands, the volume scan is measured separately in
each frequency band. In order to sum correctly to compute the 1g aggregate SAR, the DUT remain in
the same test position for all measurements and all volume scan use the same spatial resolution and
grid spacing (step-size is 4, 4 and 2.5 mm). When all volume scan were completed, the software,
SEMCAD postprocessor can combine and subsequently superpose these measurement data to
calculating the multiband SAR.

10.4 SAR Averaged Methods

In DASY, the interpolation and extrapolation are both based on the modified Quadratic Shepard’s
method. The interpolation scheme combines a least-square fitted function method and a weighted
average method which are the two basic types of computational interpolation and approximation.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the
inner phantom surface. The extrapolation distance is determined by the surface detection distance and
the probe sensor offset. The uncertainty increases with the extrapolation distance. To keep the
uncertainty within 1% for the 1 g and 10 g cubes, the extrapolation distance should not be larger than 5
mm.

10.5 Power Drift Monitoring

All SAR testing is under the DUT install full charged battery and transmit maximum output power. In
DASY measurement software, the power reference measurement and power drift measurement
procedures are used for monitoring the power drift of DUT during SAR test. Both these procedures
measure the field at a specified reference position before and after the SAR testing. The software will
calculate the field difference in dB. If the power drift more than 5%, the SAR will be retested.
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11. SAR Test Results

11.1 Conducted Power (Unit: dBm)

Band GSM850 GSM1900
Channel 128 189 251 512 661 810
Frequency (MHz) 824.2 836.4 848.8 1850.2 1880.0 1909.8
GPRS 8 (1 Uplink) 32.90 32.79 32.74 29.75 30.16 29.86
GPRS 10 (2 Uplink) 30.59 30.42 30.40 27.04 27.26 27.57
EDGE 8 (1 Uplink) 27.24 27.17 24.17 25.90 26.25 26.35
EDGE 10 (2 Uplink) 24,51 24.49 24.48 23.20 23.52 23.72
EDGE 12 (4 Uplink) 21.78 21.76 21.64 21.18 21.40 21.59
Band WCDMA Band V WCDMA Band Il
Channel 4132 4182 4233 9262 9400 9538
Frequency (MHz) 826.4 836.4 846.6 1852.4 1880.0 1907.6
RMC 12.2K 21.55 21.58 21.62 21.38 21.12 21.40
HSDPA Subtest-1 20.66 20.66 20.70 20.71 20.61 20.77
HSDPA Subtest-2 20.60 20.69 20.74 20.71 20.67 20.87
HSDPA Subtest-3 20.59 20.60 20.62 20.69 20.59 20.97
HSDPA Subtest-4 20.64 20.69 20.63 20.61 20.67 20.99
HSUPA Subtest-1 20.02 19.92 19.88 19.83 19.71 19.99
HSUPA Subtest-2 19.22 19.10 19.20 18.83 18.71 19.41
HSUPA Subtest-3 19.52 19.43 19.49 19.51 19.03 19.50
HSUPA Subtest-4 18.66 18.44 18.62 19.34 19.39 19.30
HSUPA Subtest-5 20.16 20.10 20.23 19.90 19.71 20.02
SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : 28 0f 31

TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
FCC ID : Q78-MF680

Report Issued Date : Mar. 17, 2011
Report Version : Rev. 03



searron Las.  FCC SAR Test Report Report No. : FA112560

11.2 Test Records for Body SAR Test

Separation
Rlot Band Mode Test Distance Channel SRy
No. Position (W/kg)
(cm)
#17 |  GSM850 GPRS 10 Horizontal Up 0.5 128 0.958
(Laptop)
Horizontal Down
#18 | GSM850 GPRS 10 (USB Cable) 0.5 128 1.01
#19 | GSM850 GPRS 10 Vertical Front 05 128 0.694
(Laptop)
Vertical Back
#20 | GSM850 GPRS 10 (USB Cable) 0.5 128 0.506
Tip Mode
#21 | GSM850 GPRS 10 (USB Cable) 0.5 128 0.108
#22 |  GSM850 GPRS 10 Horizontal Up 0.5 189 0.973
(Laptop)
#23 | Gswmss0 GPRS 10 Horizontal Up 05 251 1.06
(Laptop)
Horizontal Down
#24 |  GSM850 GPRS 10 (USB Gable) 0.5 189 0.947
Horizontal Down
#25 |  GSM850 GPRS 10 (USB Gable) 0.5 251 0.893
#10 | GSM1900 GPRS 10 Horizontal Up 0.5 810 0.999
(Laptop)
Horizontal Down
#11 | GSM1900 GPRS 10 (USE Cable) 0.5 810 0.703
#12 | GSM1900 GPRS 10 Vertical Front 05 810 0.461
(Laptop)
Vertical Back
#13 | GSM1900 GPRS 10 (USB Cable) 0.5 810 0.2
Tip Mode
#14 | GSM1900 GPRS 10 (USB Cable) 0.5 810 0.121
#15 | Gsm1900 | GPRs 10 Horizontal Up 05 512 0.958
(Laptop)
#16 | Gsm1900 | GPRS 10 Horizontal Up 05 661 0.874
(Laptop)
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Separation
Rlot Band Mode ez Distance Channel A
No. Position (W/kg)
(cm)
#26 | WCDMA Band Vv |RMC 12,2k | Horizontal Up 0.5 4233 0.81
(Laptop)
Horizontal Down
#27 | WCDMA Band V |RMC 12.2K| 7 (8 S PY 0.5 4233 0.723
#28 | WCDMA Band v |RMC 12.2k|  Vertical Front 05 4233 0.612
(Laptop)
Vertical Back
#29 | WCDMA Band V |RMC 12.2K|  (ep'c o 0.5 4233 0.38
#30 | WCDMA Band V |RMC 12.2K Tip Mode 05 4233 0.116
: (USB Cable) : :
#31 | WCDMA Band V |RMC 12.2k|  Horizontal Up 0.5 4132 0.561
(Laptop)
#32 | WCDMA Band V |RMC 12.2k|  Horizontal Up 0.5 4182 0.574
(Laptop)
#01 | WCDMA Band Il |[RMC 12.2k|  Horizontal Up 05 9538 1.03
(Laptop)
Horizontal Down
#02 | WCDMA Band II [RMC 12.2K| ™ (\GH S ) 0.5 9538 1.17
#03 | WCDMA Band Il [RMC 12.2K|  Vertcal Front 05 9538 0.673
(Laptop)
Vertical Back
#04 | WCDMA Band Il |RMC 12.2K|  qp'e o 0.5 9538 0.38
#05 | WCDMA Band Il |RMC 12.2K Tip Mode 05 9538 0.201
: (USB Cable) : :
#06 | WCDMA Band Il |RMC 12.2k| Horizontal Up 0.5 9262 0.905
(Laptop)
#07 | WCDMA Band Il |RMC 12.2k|  Horizontal Up 0.5 9538 0.88
(Laptop)
Horizontal Down
#08 | WCDMA Band Il |RMC 12.2K| " ([EH S PY 0.5 9262 1.15
Horizontal Down
#09 | WCDMA Band Il |RMC 12.2K| " (/EH S PY 0.5 9400 1.16
Note:. For GPRS/EDGE body SAR testing, the DUT was set in GPRS multi-slot class 10 with 2 uplink

Test Engineer : Suhe Yin

slots due to maximum source-based time-averaged output power.
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Appendix A. Plots of System Performance Check

The plots are shown as follows.
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
System Check_Body 835MHz 110126
DUT: Dipole 835 MHz

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium: MSL_850_110126 Medium parameters used: f = 835 MHz; ¢ = 0.971 mho/m; ¢, = 56.3; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Pin=100mW!/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.7 mW/g

Pin=100mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Vaue = 52.6 V/m; Power Drift = 0.00433 dB

Peak SAR (extrapolated) = 3.78 W/kg

SAR(1g) =251 mW/g; SAR(10g) =1.64 mW/g

Maximum value of SAR (measured) = 2.71 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
System Check_Body 1900MHz_110125
DUT: Dipole 1900 MHz

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110125 Medium parameters used: f = 1900 MHz; ¢ = 1.51 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Pin=250mW/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 11.5 mW/g

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 86 V/m; Power Drift = 0.00293 dB

Peak SAR (extrapolated) = 19.7 W/kg

SAR(1g) =10.1 mW/g; SAR(10g) =5.11 mW/g

Maximum value of SAR (measured) = 11.3 mW/g
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seonron as. FCC SAR Test Report Report No. : FA112560

Appendix B. Plots of SAR Measurement

The plots are shown as follows.

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : BlofBl
TEL : 86-0512-5790-0158 Report Issued Date : Mar. 17, 2011
FAX : 86-0512-5790-0958 Report Version : Rev. 03

FCC ID : Q78-MF680



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#23 GSM850_GPRS 10 Horizontal Up_0.5cm_Ch251
DUT: 112502

Communication System: GPRS 10; Frequency: 848.8 MHz;Duty Cycle: 1:4
Medium: MSL_850_110126 Medium parameters used: f = 849 MHz; ¢ = 0.983 mho/m; ¢, = 56.2; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch251/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.13 mW/g

Ch251/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.15 V/m; Power Drift = 0.129 dB

Peak SAR (extrapolated) = 1.55 W/kg

SAR(1g) =1.06 mW/g; SAR(10 g) = 0.699 mW/g

Maximum value of SAR (measured) = 1.14 mW(/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#23 GSM850_GPRS 10 _Horizontal Up_0.5cm_Ch251 2D
DUT: 112502

Communication System: GPRS 10; Frequency: 848.8 MHz;Duty Cycle: 1:4
Medium: MSL_850_110126 Medium parameters used: f = 849 MHz; ¢ = 0.983 mho/m; ¢, = 56.2; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch251/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.13 mW/g

Ch251/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.15 V/m; Power Drift = 0.129 dB

Peak SAR (extrapolated) = 1.55 W/kg

SAR(1g) =1.06 mW/g; SAR(10 g) = 0.699 mW/g

Maximum value of SAR (measured) = 1.14 mW(/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#18 GSM 850 _GPRS 10 Horizontal Down_0.5cm_Ch128
DUT: 112502

Communication System: GPRS 10; Frequency: 824.2 MHz;Duty Cycle: 1:4
Medium: MSL_850_110126 Medium parameters used: f = 824.2 MHz; ¢ = 0.961 mho/m; ¢, = 56.4;

p = 1000 kg/m?
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch128/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.25 mW/g

Ch128/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 16.8 V/m; Power Drift = -0.076 dB

Peak SAR (extrapolated) = 1.56 W/kg

SAR(1g) =1.01 mW/g; SAR(10 g) = 0.653 mW/g

Maximum value of SAR (measured) = 1.06 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#19 GSM 850 GPRS 10 Vertical Front_0.5cm_Ch128
DUT: 112502

Communication System: GPRS 10; Frequency: 824.2 MHz;Duty Cycle: 1:4
Medium: MSL_850_110126 Medium parameters used: f = 824.2 MHz; ¢ = 0.961 mho/m; ¢, = 56.4;

p = 1000 kg/m?
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch128/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.742 mW/g

Ch128/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.4 V/m; Power Drift = -0.058 dB

Peak SAR (extrapolated) = 1.05 W/kg

SAR(1g) =0.694 mW/g; SAR(10 g) = 0.453 mW/g

Maximum value of SAR (measured) = 0.754 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#20 GSM 850 GPRS 10 Vertical Back_0.5cm_Ch128
DUT: 112502

Communication System: GPRS 10; Frequency: 824.2 MHz;Duty Cycle: 1:4
Medium: MSL_850_110126 Medium parameters used: f = 824.2 MHz; ¢ = 0.961 mho/m; ¢, = 56.4;

p = 1000 kg/m?
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch128/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.578 mW/g

Ch128/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.8 V/m; Power Drift = -0.106 dB

Peak SAR (extrapolated) = 0.772 W/kg

SAR(1 g) = 0.506 mW/g; SAR(10g) = 0.327 mW/g

Maximum value of SAR (measured) = 0.542 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#21 GSM850 GPRS 10 Tip_0.5cm_Ch128
DUT: 112502

Communication System: GPRS 10; Frequency: 824.2 MHz;Duty Cycle: 1:4
Medium: MSL_850_110126 Medium parameters used: f = 824.2 MHz; ¢ = 0.961 mho/m; ¢, = 56.4;

p = 1000 kg/m?
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch128/Area Scan (31x31x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.118 mW/g

Ch128/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.72 V/m; Power Drift = 0.095 dB

Peak SAR (extrapolated) = 0.222 W/kg

SAR(1g) =0.108 mW/g; SAR(10 g) = 0.059 mW/g

Maximum value of SAR (measured) = 0.119 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#10 GSM 1900 GPRS 10 Horizontal Up_0.5cm_Ch810
DUT: 112502

Communication System: GPRS 10; Frequency: 1909.8 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110125 Medium parameters used: f = 1910 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch810/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.26 mW/g

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.3 V/m; Power Drift =-0.110 dB

Peak SAR (extrapolated) = 1.63 W/kg

SAR(1g) =0.999 mW/g; SAR(10g) = 0.574 mW/g

Maximum value of SAR (measured) = 1.09 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#10 GSM1900_GPRS 10 Horizontal Up_0.5cm_Ch810 2D
DUT: 112502

Communication System: GPRS 10; Frequency: 1909.8 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110125 Medium parameters used: f = 1910 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch810/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.26 mW/g

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.3 V/m; Power Drift =-0.110 dB

Peak SAR (extrapolated) = 1.63 W/kg

SAR(1g) =0.999 mW/g; SAR(10g) = 0.574 mW/g

Maximum value of SAR (measured) = 1.09 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#11 GSM 1900 GPRS 10 Horizontal Down_0.5cm_Ch810
DUT: 112502

Communication System: GPRS 10; Frequency: 1909.8 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110125 Medium parameters used: f = 1910 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch810/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.991 mW/g

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.68 V/m; Power Drift = 0.044 dB

Peak SAR (extrapolated) = 1.57 W/kg

SAR(1g) =0.703 mW/g; SAR(10 g) = 0.354 mW/g

Maximum value of SAR (measured) = 0.814 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#12 GSM 1900 GPRS 10 Vertical Front_0.5cm_Ch810
DUT: 112502

Communication System: GPRS 10; Frequency: 1909.8 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110125 Medium parameters used: f = 1910 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch810/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.573 mW/g

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 11.1 V/m; Power Drift = 0.121 dB

Peak SAR (extrapolated) = 0.827 W/kg

SAR(1g) =0.461 mW/g; SAR(10 g) = 0.246 mW/g

Maximum value of SAR (measured) = 0.513 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#13 GSM 1900 GPRS 10 Vertical Back_0.5cm_Ch810
DUT: 112502

Communication System: GPRS 10; Frequency: 1909.8 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110125 Medium parameters used: f = 1910 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch810/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.204 mW/g

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Vaue = 7.3 V/m; Power Drift = 0.105 dB

Peak SAR (extrapolated) = 0.455 W/kg

SAR(1 g) = 0.200 mW/g; SAR(10g) = 0.087 mW/g

Maximum value of SAR (measured) = 0.228 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#14 GSM 1900 GPRS 10 Tip_0.5cm_Ch810
DUT: 112502

Communication System: GPRS 10; Frequency: 1909.8 MHz;Duty Cycle: 1:4
Medium: MSL_1900_110125 Medium parameters used: f = 1910 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch810/Area Scan (31x31x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.121 mW/g

Ch810/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 6.73 V/m; Power Drift = 0.076 dB

Peak SAR (extrapolated) = 0.219 W/kg

SAR(1g) =0.121 mW/g; SAR(10g) = 0.054 mW/g

Maximum value of SAR (measured) = 0.136 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#26 WCDMA V_RMC 12.2K_Horizontal Up_0.5cm_Ch4233
DUT: 112502

Communication System: UMTS; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium: MSL_850_110126 Medium parameters used: f = 847 MHz; ¢ = 0.981 mho/m; ¢, = 56.2; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch4233/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.858 mW/g

Ch4233/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm), dz=5mm
Reference Value = 6.86 V/m; Power Drift = 0.117 dB

Peak SAR (extrapolated) = 1.18 W/kg

SAR(1g) =0.810mW/g; SAR(10g) = 0.535 mW/g

Maximum value of SAR (measured) = 0.871 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#26 WCDMA V_RMC 12.2K_Horizontal Up_0.5cm_Ch4233 2D
DUT: 112502

Communication System: UMTS; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium: MSL_850_110126 Medium parameters used: f = 847 MHz; ¢ = 0.981 mho/m; ¢, = 56.2; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch4233/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.858 mW/g

Ch4233/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm), dz=5mm
Reference Value = 6.86 V/m; Power Drift = 0.117 dB

Peak SAR (extrapolated) = 1.18 W/kg

SAR(1g) =0.810mW/g; SAR(10g) = 0.535 mW/g

Maximum value of SAR (measured) = 0.871 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#27 WCDMA V_RMC 12.2K_Horizontal Down_0.5cm_Ch4233
DUT: 112502

Communication System: UMTS; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium: MSL_850_110126 Medium parameters used: f = 847 MHz; ¢ = 0.981 mho/m; ¢, = 56.2; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch4233/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.853 mW/g

Ch4233/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm), dz=5mm
Reference Vaue = 14 V/m; Power Drift = 0.018 dB

Peak SAR (extrapolated) = 1.17 W/kg

SAR(1g) =0.723mW/g; SAR(10 g) = 0.461 mW/g

Maximum value of SAR (measured) = 0.766 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#28 WCDMA V_RMC 12.2K_Vertical Front_0.5cm_Ch4233
DUT: 112502

Communication System: UMTS; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium: MSL_850_110126 Medium parameters used: f = 847 MHz; ¢ = 0.981 mho/m; ¢, = 56.2; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch4233/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.638 mW/g

Ch4233/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm), dz=5mm
Reference Value = 8.88 V/m; Power Drift = 0.057 dB

Peak SAR (extrapolated) = 0.921 W/kg

SAR(1g) =0.612 mW/g; SAR(10 g) = 0.397 mW/g

Maximum value of SAR (measured) = 0.665 mW/g



m¥/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#29WCDMA V_RMC 12.2K_Vertical Back_0.5cm_Ch4233
DUT: 112502

Communication System: UMTS; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium: MSL_850_110126 Medium parameters used: f = 847 MHz; ¢ = 0.981 mho/m; ¢, = 56.2; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch4233/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.419 mW/g

Ch4233/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm), dz=5mm
Reference Value = 12.1 V/m; Power Drift =-0.139 dB

Peak SAR (extrapolated) = 0.588 W/kg

SAR(1g) =0.380 mW/g; SAR(10g) = 0.243 mW/g

Maximum value of SAR (measured) = 0.409 mW/g



m¥/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#30 WCDMA V_RMC 12.2K_Tip_0.5cm_Ch4233
DUT: 112502

Communication System: UMTS; Frequency: 846.6 MHz;Duty Cycle: 1:1
Medium: MSL_850_110126 Medium parameters used: f = 847 MHz; ¢ = 0.981 mho/m; ¢, = 56.2; p

= 1000 kg/m?3
Ambient Temperature : 23.4 C; Liquid Temperature : 21.6 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(8.65, 8.65, 8.65); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM3; Type: SAM; Serial: TP-1477

-; SEMCAD X Version 14.0 Build 57

Ch4233/Area Scan (31x31x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.129 mW/g

Ch4233/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm), dz=5mm
Reference Value = 10.2 V/m; Power Drift = 0.102 dB

Peak SAR (extrapolated) = 0.234 W/kg

SAR(1g) =0.116 mW/g; SAR(10 g) = 0.064 mW/g

Maximum value of SAR (measured) = 0.126 mW/g



m¥/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#01 WCDMA II_RMC 12.2K_Horizontal Up_0.5cm_Ch9538
DUT: 112502

Communication System: UMTS; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110125 Medium parameters used: f = 1908 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch9538/Area Scan (41x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.27 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 18.4 V/m; Power Drift = 0.050 dB

Peak SAR (extrapolated) = 1.89 W/kg

SAR(1g) =1.03mW/g; SAR(10 g) = 0.520 mW/g

Maximum value of SAR (measured) = 1.14 mW(/g



m¥Wfg
1.27

1.02

0.764

0.511

0.258

0.00528




Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#02 WCDMA II_RMC 12.2K_Horizontal Down_0.5cm_Ch9538
DUT: 112502

Communication System: UMTS; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110125 Medium parameters used: f = 1908 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch9538/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.33 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.3 V/m; Power Drift = 0.115 dB

Peak SAR (extrapolated) = 2.58 W/kg

SAR(1g) =1.17 mW/g; SAR(10 g) = 0.584 mW/g

Maximum value of SAR (measured) = 1.35 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#02 WCDMA II_RMC 12.2K_Horizontal Down_0.5cm_Ch9538 2D
DUT: 112502

Communication System: UMTS; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110125 Medium parameters used: f = 1908 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch9538/Area Scan (31x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.33 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 12.3 V/m; Power Drift = 0.115 dB

Peak SAR (extrapolated) = 2.58 W/kg

SAR(1g) =1.17 mW/g; SAR(10 g) = 0.584 mW/g

Maximum value of SAR (measured) = 1.35 mW/g



g

1.4

1.2

1.0

0.3

0.6

0.4

0.2

0.0

1g/10g Averaged SAR

| -
SAR; Zoom ScanValue Along Z, X=1, ¥=1 Markers
‘\\
-K__‘--"‘--_____-—_
_—-—._______-__
—_—
0.005 0.010 0.015 0.020 0.025 0.030 0.035



Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#03WCDMA II_RMC 12.2K_Vertical Front_0.5cm_Ch9538
DUT: 112502

Communication System: UMTS; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110125 Medium parameters used: f = 1908 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch9538/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.804 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 13.6 V/m; Power Drift = 0.045 dB

Peak SAR (extrapolated) = 1.22 W/kg

SAR(1g) =0.673mW/g; SAR(10 g) = 0.358 mW/g

Maximum value of SAR (measured) = 0.744 mW/g
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Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/26
#04 WCDMA II_RMC 12.2K_Vertical Back_0.5cm_Ch9538
DUT: 112502

Communication System: UMTS; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110125 Medium parameters used: f = 1908 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch9538/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.382 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 10.2 V/m; Power Drift = 0.030 dB

Peak SAR (extrapolated) = 0.861 W/kg

SAR(1g) =0.380 mW/g; SAR(10g) = 0.164 mW/g

Maximum value of SAR (measured) = 0.438 mW/g



my[g
0.382

0.306

0.229

0.153

0.076




Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2011/1/25
#05 WCDMA II_RMC 12.2K_Tip_0.5cm_Ch9538
DUT: 112502

Communication System: UMTS; Frequency: 1907.6 MHz;Duty Cycle: 1:1
Medium: MSL_1900_110125 Medium parameters used: f = 1908 MHz; ¢ = 1.52 mho/m; ¢ = 53.9;

p = 1000 kg/m?
Ambient Temperature : 23.2 C; Liquid Temperature : 21.7 C

DASY5 Configuration:

- Probe: EX3DV4 - SN3697; ConvF(7.26, 7.26, 7.26); Calibrated: 2010/11/23
- Sensor-Surface: 4mm (Mechanica Surface Detection)

- Electronics: DAE4 Sn1210; Calibrated: 2010/11/18

- Phantom: SAM1,; Type: SAM; Serial: TP-1479

-; SEMCAD X Version 14.0 Build 57

Ch9538/Area Scan (31x31x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.186 mW/g

Ch9538/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 8.62 V/m; Power Drift = 0.061 dB

Peak SAR (extrapolated) = 0.404 W/kg

SAR(1 g) =0.201 mW/g; SAR(10 g) = 0.095 mW/g

Maximum value of SAR (measured) = 0.216 mW/g
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seonron as. FCC SAR Test Report Report No. : FA112560

Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number :ClofCl
TEL : 86-0512-5790-0158 Report Issued Date : Mar. 17, 2011
FAX : 86-0512-5790-0958 Report Version : Rev. 03

FCC ID : Q78-MF680



SPORTON LAB.

Calibration Certificate of DASY

Calibration Laboratory of
Schmid & Partner

Engineerng AG
Zeughaussirassn 43, 8004 Zurich, Bwilzerlard

Bcrediled by the Swiss Accrediialion Senvice [SAE]

Schweizerischer Kalibrierdioret
Service suisse d'stalonnage
Servizio swirzera di faratura
‘Hwiss Cabbration Service

hccraditation Mo SCS 108

The Swiss Accradilalion Service is one of the slgnatories to the EA
Multilslaral Agreement for the recognition of calibration cerificates

Cliend

Sporton (Auden)

Cortificato No: DE3ISVZ-4d091_Nowld

|CALIBRATION CERTIFICATE

Ciiject

QA CAL-05.v7

Calibrason proceduns's )

Calibration procedure for dipole validation kits

Cakbration dais

Da3sW2 - SN: 4d081

Nevembear 23, 2009

This calibrabion cerificale documents the imceabilty b natonal standards, which realize the physical units of measurements. (S0},
The: moasurements ard ha uncortainbios with canfidenca probaibd ity are given on S folowing pages and ame part of the cortificate.

Al calibrators hawe besn corcucied i ihe ciosed laboratony faclily: enyironmend lsmpersturs (22 £ 3°C and homidity < 705

Calibration Equipmen! used (METE crlicyl for calibration)

| Primary Standards |ow
Proranr roirler EPRA-2428 | GEITAN0T04
Peorwar gensor HP G484 USITIorTEL
Raferanos 20 4B Allenubor SH: 5085 (20g)
Type-il mismaich combire fon | S: S04T 2 1 OBdaT
Ralerancs Probe ES30W3 SR 30

DAE4 SH: 8

Secondary Bandants [ 1o

Pl aensar HP B4818 MY =T

RF peresaior RES SMT-06 100008

Wetwork Arelyrar HP BTSEE USITIR00ES S4206

Mame
Calibrated hy: Jebon Wadbali
Approvad by Kalja Pokovic

Cal Date { Certficate Ma |

05-0c1.08 (No. 21 7-01088}
050108 (N, 217-01 088}
1-Mar-08 (Ho. 217-01025)
H-Mar-08 (No. 217-01029)
26-Jun-08 (o, ESS-1305 Jund@)
OF-Mar-08 (B, OAEGE0_Maris)

Check Dale jin housep

18-0ci-02 (in house dheck Ocl-08}
£-205-T {In house chack Oot-09)
18-0ci-01 (in nouss dheck Ocl-09)

Fungiion
Laboratory Tedhnican

Teohrical Manager

Seheduled Calibraion
Oot-10
Oota0
Mar- 10
Mar- 10
Jun-10
Mar: 100

Scheduted Chack

In hoatse check: Q-1
In haoiise check: Oiet-11
In heaise check: Q-0

Signaune

F
&
y -

— [ =

S— {#
q L

L

== ed: Movamber 24, I00E

This cakibration cadifcate shall nol be reproduced except in full withoul weitian approval of tha laoaraian

Certificate Mo: DEISVE-4d081_MNavd

Page 1 cf8

SPORTON INTERNATIONAL INC.




seanron a5, CaliDration Certificate of DASY

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 2004 Zurich, Switzerland

Schwelzerischer Kallbrierdienst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service ks one of the signatories to the EA

Multiiateral Agl nt for the recogr 1 of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z2

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

c) 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) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Certificate No: DE35VZ-49091 Nov(g Page 2 of 9

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn 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 parameters: The measured TSL paramelers are used to calculate the
nominal SAR result.

SPORTON INTERNATIONAL INC.



ssammon nas. Calibration Certificate of DASY

Measurement Conditions

DASY system configuration. as far as not given on page 1
DASY Version DASYS V5.2
Extrapolation Advancad Extrapolation
Phantom Madular Flat Phantom V4.0
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency B35 MHz £ 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 222°C M5 0.90 mha/m
Measured Head TSL parameters (220+0.2)"C 416+6% 089 mho'm+ 6 %
Head TSL temperature during test (220+£02)°C - —-
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW ingut power 238mW g
SAR normalized normalized o 1W 952mWig
SAR for nominal Head TSL parameters normalized to 1W 9.60 mW Ig £ 17.0 % (k=2)
SAR averaged aver 10 cm® (10 g) of Head TSL condition
SAR measured 250 mW input power 156mWig
SAR normalized normalized to TW 62amWig

SAR for nominal Head TSL parameters

normalized to 1W

6.28 mW /g £ 16.5 % (k=2)

Certficate No: DE35V2-4d091_NovDd

Page 3 of 9

SPORTON INTERNATIONAL INC.




seanron a5, CaliDration Certificate of DASY

Body TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Body TSL paramaeters 2z20°C 552 0.97 mho/m

Measured Body TSL parameters (220202)C 532+6% 1.01 mhoim = 6 %

Body TSL temperature during test (218202)°C —-
SAR result with Body TSL

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 250 mW input power 255mWig

SAR nomalzed normalized to 1W 102mWig

SAR for norminal Body TSL paramaters normalized to 1W 980 MW I g+17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measured 250 mW ingult power 167TmW /g

SAR normalized normalizad to 1W 662mW g

SAR for nominal Body TSL parameters normalized 1o 1W 649 MW ig216.5% (k=2)
Centificate No: DBISV2-4d4081_Now(8 Paga 40of 9
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seanron a5, CaliDration Certificate of DASY

Appendix
Antenna Parameters with Head TSL

Impedance, ransformed © leed paoint 5200-14i0
Retum Loss -323dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4850Q-3.1j0
Retum Loss -29.2dB

General Antenna Parameters and Design

[ﬂq@ﬁgﬂ[&@:{ {one direction) | 1.406 ns

Alter kong term use with 100W radiated power, only a slight warming of the dipole near the feedpon! can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding ine is direclly cannected 1o the
sacond arm of the gipcle. The antenna is therefore short-circuted for DC-signals.
No excessive force must be apphed (o the dipole arms, because they might bend or the soldered connections naar the

feadpoint may be damaged.
Additional EUT Data
Manufactured by SPEAG
Bonabltlbeinauin
Manufactured on Septembar 15, 2008
Cenificate No: DBISV2-4d051_Nov00 Page 5of §
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ssammon nas. Calibration Certificate of DASY

DASYS5 Validation Report for Head TSL

Date/Time: 23.11.2000 10:32:03
l'est Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:4d091

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

Medium: HSL900

Medium parameters used: =835 MHz o = 0.89 mho/m: & = 41.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Configuration:
®  Probe: ESIDV3 < SN3205; ConvF6.04, 5,04, 6,04k Calibrated: 26.06. 2004
o Sensor-Surface; Imm (Mechanical Surface Detection)
e Electreaics: DAE4 Se601; Callbrased: 07.03.2009
*  Phantom Flat Plantom 4.91; Type: QDOOOPASA A ; Serial: 1001

®  Measurement SW: DASYS, V32 Build 157: SEMCAD X Version 14.0 Build 37

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Sean (7x7x7)/Cube 0: Measurement
god: dx=5mm, dy=3mm. dz=Smm

Reference Value = 57.3 V/m: Power Drift = 0.020 dB

Peak SAR (extrapolated) = 3.56 Wikg

SAR(I g) = 2.38 mW/g; SAR(10 g) = 1.56 mW/g

Maximum value of SAR (measured) = 2.78 mW/g

-15

0dB = 2 TRmW/g

Cartificte No: DB35V2-40091_Nov(D Page 6of 9
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searran 1as. Calibration Certificate of DASY

Impedance Measurement Plot for Head TSL

Cartificate No: DE3SV2-40001 Nowvl Page 7of 9

G AR M
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ssammon nas. Calibration Certificate of DASY

DASYS5 Validation Report for Body

Date/Time: 16.11.2009 10:48:20
Test Laboratory: SPEAG, Zurich. Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN:4d (91

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

Medium: MSL900 )
Medium parameters used: 1= 835 MHz: o = 101 mho/m; & = 53.2; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Configuration:
®  Probes ESIDV3 - SN3205: CoavF(S,07, 5,97, 971 Calibrated: 26.06.2009
*  Seasor-Surface: 3mm (Mechanical Surfiace Detection)
®  Electronics: DAES Sno01; Calibested: 07.03.2009
*  Phantom: Flat Phantom 4 9L; Type: QDODOPA9A A; Sevial: 1001

®  Measurement SW: DASYS, V5.2 Build 157; SEMCAD X Version 14,0 Build §7

Pin250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Sean (7x7x7)/Cube : Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.7 Vim: Power Drift = 0.016 dB

Peak SAR (extrapolated) = 3.79 Wikg

SAR(1 g) = 2.55 mWig: SAR(10 g) = 1.67 mW/g

Maximum value of SAR {measured) = 2.95 mWig

15

0.dR = 295 mWig

Cenificate No:- DE35V2.4d081_Nov(9 Page 8 of 9
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Impedance Measurement Plot for Body TSL
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Calibration Laberatory of
Schmid & Partner

Engineering A
Zwughausstrasse 41, 5004 Furich, Swilzerlarsd

Accrodiled by the Swiss Accradtation Sanics (SAS)

r
S s

=1y c
. 5

Schweizerischer Falibrerdiers
Sarvice sulsse d'etalonnage
Sarvizio svirzero di aratura
Swiss Calibration Service

nccreditstion Mo SCS 108

The Swiss Accreditation Sandcs is ane of [he signatones to the EA
Naultilztaral Ag t o thee ifien of calibration cearificates

Client Sporton (Auden)

Cernificata Ho: D1 900V2-5d118_MNowi3

CALIBRATION CERTIFICATE

Cabbrafion procadures) QA CAL-05.wT

Ghject D1900W2 - SM: 5d118

Calibration procedure for dipole validaton kits

Calibration date: Movember 24, 2009

Trig calbraton cenificate oocymsnis the macssblity ta national sardade, which reslize the physcal uniis of messuraments (51}
T s guisrsts and e uncerarles Wi confidencs profabiily are guen on T folosing pages and ana parn of the cerificale

Al cakbentions Rae Deen conduoiked in the chssd abambory taclty, envinonmesnl lempsrahee {22 4 370 and humddily = PO

Calibeation Equinment wsed (MATE criical for calkbration )

Primary Stsndands :ID# Cal Date { Cartificabe Ma. ) Scheduled Sallbeaiion
Pawar maier EFR-4474 | GRATAROTOS DE-Oci-00 (Mo 21 7-01066) Q10
Powar sereor HP B4814, LIS3T2A27A3 DE-Oct-08 (Mo, 217-01086) Q10
Referwnce 2048 Albersior She 508A [0gh I-Mar-08 (Mo, 297-01025) Felar-10 |
Type mismalch cambinatian | Sh: 50472 { OEIZT I-Mar0E Mo, 2AT01029) W10 |
Referencs Probe ES3DWI S 31205 206=Jun-0% (Mo, ES3-Z305_Junil§) dun=1Q
DAES =M e D7-MarLd (Mo, DAEA-G01_ManlE ) P10
| S:n:lru:lar'f Siandords ; D # Crhaazk Dt (in hisesin ) Sehedlad O hack
| Porver sargor HP B4E1A MY4I0EE31T AB-0ct-02 din house check Oct-08) In houss chec: Oct-11
RF generador RAS SMT-0G AD00CS AR08 (i houss chedk Oct-08) In houss chede Oci-11
Hebacrk Analyzer HP 8T53E LS3T300585 54206 1B-0ct-01 {in house check Oct-08) In houss chede: Oct-10
Mame Furnctian Signature
Calbrated by Jetan Kastras Labaratory Technician o AT |
.f..:'f"l___ |
Agproged by Katja Pokonic Technics Marager

This calisration cerificale shall rod b resprodced excopl in Tull withot wiilten approval of the iaboratory

Iasued. Movemiber 25, 2008

Cenilicale Mo: D19002-5d118_MNovDd
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Calibration Laboratory of A8, g Sch her Kallbr
Schmid & Partner T o c Service sulsse d'étalonnage
Engineering AG e Servizio svizzero di taraturs
Zeughausstrasse 43, 3004 Zunch, Switzertand ';lj/,':.'\\\“,\-' S swiss Calibration Servica
A fon®.
Acrradited by e Swss Acoreditation Serdos (SAS) Accreditation No.: SCS 108

The Swiss Accreditabion Service |s one of the signatories to the EA
Muttilateral Agreement for the recognition of calibration ceificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
NIA not applicable or not measured

Calibration Is Performed According to the Following Standards:

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

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

c) 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) DASY4/5 System Handbook

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

» Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The Impedance stated is transformed from the
measurement at the SMA connecltor 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,

* SAR measured: SAR measured at the stated antenna input power,

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

» SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

Centificate No: D1800V2-5d118_NovDa Page 2 of 9
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Calibration Certificate of DASY

Measurement Conditions

DASY system configuration, as far a5 not given on page 1

DASY Version DASYS V5.2
Exlrnﬁ;lntion Advanced Exirapoiation
Phantom = Meodular Flat Phanfom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
‘ Zoom Sczz;t:m:luti~ dx, dy, dz = 5mm
Frequency 1900 MHz £ 1 MHz
Head TSL parameters
The following paramelers and caloulaions were applied
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20°C 40.0 1.40 mhaim
Measured Head TSL parametars (20z202)°C 30826% 1.44 mho'm £ 6 %
Head TSL temperature during test {215z202)°C — —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 997 mW /g
SAR nomalized noamalized to 1W ¥amW /g
SAR for nominal Head TSL parameters normabized to 1W 39.2mW /g £17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL cordition
SAR measured 250 mW inpet powar 520mW /g
SAR nomalized normalized to 1W 208mWig

SAR for nominal Head TSL paramelers

normalized o 1YW

20.6 MW /g + 16.5 % (ks2)

Certificate No. D1900V2-5d118_Nov04

Page 30f@
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Body TSL parameters
The folowing parametess and calculations were apphed
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mha/m
Measured Body TSL parameters (220+202)°C 535+6% 1.58 mhoim 26 %
Body TSL temperature during test (212202)°C — —_
SAR result with Body TSL
SAR averaged over 1 cm’ {1 g) of Body TSL Condition l
SAR measued 250 mW input powar 10 1mWig
SAR normalized normalized to 1W 40AamwWig
SAR for nominal Body TSL parameters narmalized to 1W \ 396 mW/ig217.0 % (k=2)
| saR averaged over 10 em* (10 g) of Body TSL condition
SAR measured 250 mW nput power 530mW /g
SAR normalized normalized to 1W 21.2mWig
SAR for nominal Body TSL parameters narmalized o 1W 21.0mWig216.5 % (k=2)
Cerlificate No: D1500V2-5d118_NovD2 Page 4 of 9
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Appendix

Antenna Parameters with Head TSL
Impedance, transtomed o feed poirt _ 5220+ 6.0j0 -
Return Loss ~241dB

Antenna Parameters with Body TSL

Impedance, transtormed 1o feed point 4G80+7T1 )0
Return Loss -219d8

General Antenna Parameters and Design

Electrical Delay (one direction) [ 1.202 n3

After lang term use with 100W radg@ted power, caly a skight warming of the dipole near the feedpoint can be measurad.

The dpole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly connected to the
second am of the dipole. The antenna is therelore shortcircuited for DC-signals.
No excessive force must be appled 1o the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged.
Additional EUT Data
Manufactkred by SPEAG
AMondacmd on August 21, 2009
Certificate No: D1900V2-6d118_Novog Page 50f9
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DASYS Validation Report for Head TSL

Date/Time: 24.11.2009 14:53:56
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI1900V2 - SN:5d118

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

Medium: HSL U/11 BB )
Medium parameters used: = 1900 MHz: o = 144 mho/m: & = 39.9: p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI Cp3.19-2007)

DASYS Configuration:
o Probe: ESIDVE < SN3205: ConvF(£.00, 509, 5,00k Calibrated: 26.06.2009
®  Semsoe-Surface: 3mim (Mechamical Surface Detection)
o [Flectronics: DAE4 San01; Calibrated: 07.03.2009
®  Phantom: Flat Phantom 5.0 (fromtg: Type: QDOOOPSOAA; Serial: 100]

o Measurement SW: DASYS, V5.2 Baikd 157; SEMCAD X Version 14.0 Build 57

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

Reference Value = 96.5 Vim; Power Drift = 0.028 dB

Peak SAR (extrapolated) = 18.2 Wrkg

SAR(1 g) = 9.97 mWig: SAR(10 g) = 5.2 mWig

Maximum value of SAR (measured) = 12,5 mW/g

0dR - 12.3mWig

Centficate No: D1900V2-5d11B_Nov0% Page 6 of 9
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Impedance Measurement Plot for Head TSL

24 How 2989 10:19:15
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DASYS5 Validation Report for Body

Date/Time: 17.11.2009 14:25:42
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: DI900V2 - SN:5d118

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

Mcdium: MSL U110 BB

Medium parameters used: = 1900 MHz: o = 1.58 mho/m: & = 53.6; p = 1000 kg/m’
Phantom section: Flat Scction

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

DASYS Configuration:
o Probe: ES3DVI - SNI205; ConvF(4.59, 4,59, 4,59); Calibeated; 26.06.2000
& Sensor-Surface: Jmm | Mechanica! Surface Detection)
o Electomics: DATA SeaD1; Calibratex): 07.03 2009
*  Phantom: Flat Phantom 5,0 (back i Type: QDOOOPSOAA; Serial; 1002

*  Measurement SW: DASYS, VA2 Build 157. SEMCAD X Version 14.0 Build 47

Pin250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7)/Cube 0; Measurement
grid: dx=5mm, dy=3mm. dz=Smm

Reference Value = 95,1 Vim; Power Drift = 0,010 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(T g) = 10.1 mW/g; SAR(10 g) = 5.3 mW/g

Maximum value of SAR (measured) = 12.8 mWig

20

0 dB = 12.8mWig

Certificate No: D1800V2-5d118_Nov09 Page 8 of 9
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of e‘:‘\"'\"'/'","}.& S Schweizarischer Kalibrierdionst
Schmid & Partner — Service sulsse d'étalonnage
Cc
Engineering AG 3 2 Servizio svizzero di taratura
mwn?um-;'go.uumm {m?\‘ S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemaent for the recoanition of calibration certificates

oo Spomen(Auden

Obsect

Calibration procedure(s)

Calibration date:

This calibration certificate documents the traceabiity to national standards, which realize the physical units of measurements (SI).
The and the Wwea with confid probability are given an the following pages and are part of the canificata

All calibrations have been conducted in the dosed laboratory facility: environmant temperature (22 £ 3)°C and humidity < 70%

Calibration Equipment used (MATE critical for calibration)

Primary Standards |ID# Cal Date (Certificate No.) Soheduled CaDIIon

Koithioy Mulbmeter Type 2001 | SN: 0810278 28.Sep-10 (No 1037R) Sap-11

Secondary Standards |iow Check Date (in house) Scheduled Check |
Calibrator Box V1.1 SE UMS 006 AR 1004 07 Jun-10 (in house check) In havisa chack' Jun.11

Issued: November 18, 2010

This calibraton certificate shall not be reproduced except In full without written approval of the laboratory.

Ceortificato No: DAE4-1210_Nov10 Page 1 of 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzeriand

Schwelzwrischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr t for the recognition of calibi cortncates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

¢ Connector angle: The anglé of the connector Is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

« The following parameters as docurmnented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

» DC Voltage Measurement Linearity: Verification of the Lincarity at +10% and -10% of the
nominal calibration voltage Influence of offset voltage is included in this measurement.

« Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

« Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

s AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

« Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

o Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

« Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

e Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

« Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1210_Nov10 Page 20f §
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DC Voltage Measurement
AD - Converter Resolution nominal
High Range: 1LSB = 6.1uV, full range = -100...+300 mV
Low Range: 1LSB = 81nV, full range= -1......+3mV
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring time: 3 sec
l Calibration Factors X h ¢ z
High Range 404,092 + 0.1% (k=2) | 404 921 + 0.1% (k=2) | 405.027 + 0.1% (k=2)
Low Range 3.99932 + 0.7% (k=2) | 3.98397 + 0.7% (k=2) | 3.99953 + 0.7% (k=2)
Connector Angle
| Connector Angle to be used in DASY system | 68.0°+1°

Certificate No DAE4-1210_Nov10 Page 30of §
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Difference (uV) Error (%)
Channel X + Input 200001.5 -1.32 0.00
Channel X + Input 20000.95 0.08 0.00
Channel X - Input 10008.31 1.39 o0
Channel Y + Input 200000.7 -1 08 -0.00
Channel Y + Input 20000 03 0.23 0.00
Channel Y - Input -10999 95 0.35 0.00
Channal 7 + Input 200010.3 -0.33 <0.00
Channel Z + Input 19997 .81 -2.89 0,01
Channel Z - Input -20001.02 -1.32 0.01
Low Range Reading (V) Difference (uV) Error (%)
Channel X + Input 1999.6 .26 0.01
Channel X + Input 199.98 .02 -0.01
Channel X < Input -200.01 0.01 0.00
Channel Y + Input 2000.6 0.04 0.03
Channel Y + Input 199.17 -1.03 -0.51
Channel Y « Input -200.54 -0.84 042
Channel Z ' Input 1000.0 0.05 -0.00
Channel Z + Input 199.17 093 -0.47
Channel Z - Input 20125 -1.15 0.58
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 -6.04 -1.77
- 200 897 7.28
Channel Y 200 -8.99 -8.75
s -200 760 7.00
Channel Z 200 12.34 11.86
- 200 -14.01 -14.18
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (j1v) | Channel ¥ (uV) | Channel Z (uV)
Channel X 200 - J.24 0.60
Channel Y 200 1.78 - 3.29
Channel Z 200 1.92 -0.13 -
Cortificate No: DAE4.1210_Nov10 Page 4 of §
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Calibration Certificate of

DASY

4. AD-Converter Values with inputs shorted

DASY measurement paramulurs. Aulo Zero Time. 3 sec; Measuring time: 3 scc
Migh Range (LSB) Low Range (LSD)
Channel X 15945 17239
Channel Y 15959 16297
Channel Z 15874 17186
5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring Ume. 3 sec
Input 10MO -
Average (1V) | min Offsat (V) | max. Offset (uV) Std. '(’:;)""m
Channel X 0.14 -1.10 1.73 0.40
Channel Y 0.04 -1.49 023 0.33
Channel Z -1.30 2.1 0.18 0.44
6. Input Oftset Current
Nominal Input circuitry offset current on all channals: <256(A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vece) +79
Supply (- Vec) 76
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vcc) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 -9
Certificate No: DAE4-1210_Nov10 Page 50of 5
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Callbration Laboratory of \\\_'// N G Schweizerischer Kalibrierdienst
Schmid & Partner S ¢ Borvioo sulnoe d'étalonnage
Engineeﬂng AG T — Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland '3/,,',’;/-\\\\\"\:' S swiss Calibration Service
Accrodited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multiateral Ag 1t for the recognition of calibration certificates
cient  Sporton CN (Auden) Certificate No: EX3-3697_Nov10
ICALIBRATION CERTIFICATE
Object EX3DV4 - SN:3697
Calbration procedure(s) QA CAL-01.v6, QA CAL-23.v3 and QA CAL-25.v2

Calibration procedure for dosimetric E-field probes

Calbration dale Nw.mb.f 23. 2010

Calbration Equipment usad (MATE cntical for cakbrabon)

ThiS CAMDIAtON COMUNCate OCUMONtS tho racoabiNty 10 NATONA SIANCArds, WINCh reskze the physical units of measurerments (51)
The measurements and the uncertantes with confidence probability are grven on the followang pages and are part of the centicate

All CONDIAtONS NAVE DOAN CONAUCIOT In tho CIOSe0 1aDOrATorY faciiity environment tlemperaure (22 & 3)'C and humaty « T0%

Scheduled Casbration
Apr-11
Apre11
Apr1d
Mar-11
Mar 11
Mar-11
Dec-10
Ape1d

SCRoauiea Lneck

Primary Standards 1 o Cal Date (Certificate No )

Power meter E44108 GB41203874 1-Apr-10 (No. 217-011386)

Puwe: senisn E4412A MY 1485277 1A+ 10 (No 217-01130)

Power sonsor EA412A MY4 1498087 1-Apr-10 (No 217-01138)

Reference 3 dB Attenuator SN 55054 (3¢) 30-Mar-10 (No 217-01159)

Roference 20 o Attonuator SN S5086 (200) 20 Mar 10 (Ne. 217 01181)

Reference 30 oB Attenuator SN 55129 (30b) 30-Mar-10 (No 217-01160)

Reference Probe ES30V2 SN 3013 30-Dec-00 (No ES3-3013 Dec09)

DAF4 | SN 660 20:Ape-10 (No DAE48680_Apt10)

S0conaary Stanaaros | wr LOCK Date Lin nouse)

RF generator HP 8648C US3642001700 4-Aug-99 (n house check Oct-09)

Network Analyzer HP B753F ‘ USITINNSSS 18:0¢t-01 (in house chock Oct-10)
Name Functon

Approved by Katja Pokovic Technical Manager

Thos calibn aliuns cestificale sl ouf e reproduced eccepst o full withuul wiillen approval of e laburatuny

Ceortificate No' EX3-3697_Nov10 Page 10of 11

In house check Oct-11
In house check Oct-11

Signature

Calibrated by Jaton Kastrati Laborstory Techalolen (_%_!___{y‘ =
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Calibration Laboratory of ,:\‘“"\\3',"";3 Schwelzerischer Kalibriordienst

Schmid & Partner e Service suisse d'étalonnage
Engineenng AG T Servizio svizzero di tarsturs

Zoughausstrasse 43, 8004 Zurich, Switzerland 'u,,,,//:\\\“_« Swiss Calibration Service

Fntohe

Accredited by the Swiss Accreditation Service (SAS) Accreditation No,: SCS 108

The Swiss Accraditation Sarvice i ane of the signatories to the FA

Multilateral Ag t for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMx y.2 sensitivity in free space

Convl sensitivity in TGL / NORMx y z

oce diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ARC madulation depandent linearization paramatars

Polanzation ¢ @ rotation around probe axis

Polanzation 4 rotation around an axis that is in the plane normal 10 probe axis (at measurement center),

ia. 9 = 0is normal lo probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528.2003 "IEEE Recommaended Practice for Datermining the Paak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Tuchnigues”™, Ducermber 2003

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

Methods Applied and Interpretation of Parameters:

o  NORMx. y z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz' R22 waveguide)
NORMx,y.z are only intermediate values, |.e,, the uncertainties of NORMx .y .z does not effect the E%-field
uncertainty inside TSL (see below ConvF).

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

o DCPx.y.z. DCP are numerical linearnzation parameters assessed based on the data of power sweep with CW
signal (no uncerlainty required). DCP does nut depend un lieguency nun media,

o Axyz Bxyz Cxyz VRxyz A B Cara numaerical lineanzation parameters assessed based on the data of
power sweep for specific modulation signal, The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed In RMS voltage across the diode.

«  QonvF and Boundary Effect Parameters: Assessed in flat phantom using k-fiekd (or Temperature Transfer
Standard for { < B00 MHz) and inside waveguide using analytical field distributions based on power
measurements tor 1 > 50U MHz, The same setups are used tor assessment of the parameters apphed tor
boundary compensation (alpha. depth) of which typical uncerlainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx y z * Convl” whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
aonvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100

Hz.

v Sphencal isotropy (3D deviation fron isotropy). m a field of low gradients realized using a flat phantom
exposed by a patch antenna

o Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(U probe axis). No Wlerance 1equited,

Centificate No: EX3-3607_Nov10 Page 2 of 11
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ssanron 1as. CaliDration Certificate of DASY

EX3DV4 SN:3697

Probe EX3DV4

SN:3697

Manufactured: April 22, 2009
Last calibrated: November 23, 2009
Recalibrated: November 23, 2010

Calibrated for DASY/EASY Systems

(Note' non-compatible with DASY2 system!)

November 23, 2010

SPORTON INTERNATIONAL INC.



esCalibration Certificate of DASY

SPORTON LAB.

EX3DV4 SN:3697 November 23, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3697

Basic Calibration Parameters

’ Sansor X | Sansor Y | Sensor Z |Une (k=2)
Norm (uV/(V/im)*)* 042 | 045 | 047 |+101%
DCP (mv)” 923 94.5 94.0

Modulation Calibration Parameters

Ui Gommunication System Name PAR A B C VR unc'
d8__ dBuV mV (k=2)
10000 CwW 0.00 X 0.00 0.00 1.00| 1200 £34%
Y 0.00 000 1.00] 1400
Z 0.00 0.00 1.00] 1100

The reported uncertainty of measurement is 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 NormX,Y Z do not affect the F-Feld uncerainty inside TSL (see Pages 5 and 8)

" Numerical beanzaton patameter uncetanty not requced

" Uncertainty is determined using the masimum deviabon from kneat response spplying recatanguiar distritution and is expressead for the square of the beld value
Cenlifale Nu EX343097 Nuv10 Faye 4 uf 11
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EX3DV4 SN:3697 November 23, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3697

Calibration Parameter Determined in Head Tissue Simulating Media

1 [MHz) ‘M{'LL”,"JI Permittivity Conductivity ConvF X ConvFY ConvFZ __Alpha Dopth Unc (k=2)
835 +50/+ 100 415 + 5% 090 ¢ 5% 887 867 867 on 062 £ 11.0%
900 +50/+ 100 415+ 5% 097 £ 5% 851 851 851 060 069 £11.0%
1750 £50/£100 40.1 £ 5% 13715% 747 747 747 038 081 +110%
1900 +50/+ 100 400 + 5% 140+ 5% 7.39 7.39 7.39 068 059 £110%
2300 +50/+ 100 30 5 ¢ 5% 167 £ 5% 7.08 7.08 706 056 066 +110%
2450 +50/+100 30.2 + 5% 180+5% 77 677 877 038 082 £ 110%
2600 +50/+ 100 39.0 £ 5% 1.96 £ 5% 672 672 672 024 112 £ 11 U%
Tho valiaey Of = 100 MHZ Onty apptias 101 DASY w4 4 ana nigner (soe Page 2) The uncortainty is the R3S of the ConvF uncertainty at caltraton freguency

WO U N Lty TOF e Invistey eguency tarndg

Cendcate No CXAI087 MNoviD Mage Gof 11
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SPORTON LAB.

EX3DV4 SN:3697 November 23, 2010

DASY/EASY - Parameters of Probe: EX3DV4 SN:3697

Calibration Parameter Determined in Body Tissue Simulating Media

1 [MHz) Validity [MHz] Permittivity Conductivity ConvF X ConvFY  ConvFZ Alpha  Depth tine (k=2)
835 £50/2100 §5.2 + 5% 097 £ 5% 8.65 865 865 0.58 071 +110%
900 £ 50 /%100 55.0 £ 5% 1.05 + 5% 8.54 8.54 854 040 086 =11.0%
1750 +£50/¢100 534 2£5% 1.49 £ 5% 7.41 7.41 741 0.54 0.77 £11.0%
1900 +50/+ 100 53315% 1.52 £ 5% 726 726 726 041 084 2110%
2300 50/ 100 528 +5% 185¢5% 713 713 713 027 089 £ 110%
2450 +50/2100 52.7 £ 5% 195+5% 7.02 7.02 702 0.45 076 21107
2600 £50/+ 100 52.5 & 5% 216 ¢+ 5% 6.93 6.93 6.93 032 102 £ 11.0%
e valiady of 2 100 MHz orfy appies for DASY v4 4 and higher (see Page 2) The uncertainty is 1he RSS of the ConvF uncertainty sl caibration frequoncy

43 Ihe LNCATNty Ir the Indicated frequency band

Cerlifivaiv Nu, EX3.087_NovIu Page 6 of 11
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EX3DV4 SN:3697

Certifcate No. EX). 0007 |

Frequency response (normalized)

Jov

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

——

.
08
08
0/
0¢
03

) 50( 1000 1500 2000 2500 3000

f (MHz)
— TEM ——R.2

Uncertainty of Mrequency Reaponae of C-field: £ 6.3% (k=2)

Page 7 of

November 23, 2010
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EX3DV4 SN:3697 November 23, 2010

Receiving Pattern (¢), 9 = 0°

f = 600 MHz, TEM ifi110EXX

f= 1800 MHz, WG R22

—_p | ——— —— e e Tm
11
00
06
04 0 Y0 N2
@©
.‘_’_“" Y]
at,l)mw.wl..ll' e B0 MM,
£.02 e
- Mk ¥
04 il 1000 M2
06 — me
ve
10
60 120 180 240 300

Uncertainty of Axial Isotropy Assessmont: £ 0.5% (k=2)

Lénincatd No: EX3-J087_Nuvl0 Moge 8 of 11
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EX3DV4 SN:3697 November 23, 2010

Dynamic Range f(SAR,..q)

(Waveguide R22, f = 1600 Miiz)

1E+06
1 E+05
S 1 F+04
3
-
o
8
")6 10
e
6
3
[
&
F+02
1 E+01 /
1E+00
0 0001 00010 00100 0 1000 10000 100000 100 0000
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SAR[mW/cm’)

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4 SN:3697 November 23, 2010

Conversion Factor Assessment

1 = 900 MHz, WGLS RS9 (head) f = 1750 MHz, WGLS R22 (head) |
40 300

SAR[mW/icm] /W
SAR[mW/cm
o o
- o -

—— ArwyreH B e b el Va1

Deviation from Isotropy in HSL
Error (4, 9), f = 900 MHz

Error [dB)

B IUU-USU S UBU-U 00 B 000 40 .0 40020 @0 70-0 00

Q000020 W020040 BNANAAN ANANARD MOBO1 00

Uncertainty of Spharical lsatropy Assessment: £ 2.6% (k=2)
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EX3DV4 SN:3697 November 23, 2010

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) Not applicable
F%naICB(S&rac; Vogtecllon;viodei S enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length gmm
Tip Diameter 2.5mm
Probe Tip o Sensor X Calibration Point I mm
Probe Tip W Senswur Y Calibration Point 1
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Gurface 2 mm
Cuntifivuty Nu. EX3-3097_Nuv 10 Paye 110l 11
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Appendix D. FCC 3G SAR Measurement Procedures

Conducted Output Power:

The EUT was tested according to the requirements of the FCC 3G procedures and the TS 34.121. The EUT's
WCDMA and HSPA function is Release 6 version supporting HSDPA Category 8, and HSUPA Category 5. A
detailed analysis of the output power for all WCDMA, HSPDA, and HSPA (HSUPA & HSDPA) modes is
provided in the tables below. According to the FCC 3G procedures, handsets with both HSDPA and HSUPA
should be tested according to Release 6 HSPA test procedures, and the EUT does not support VOIP function
over the HSPA function. Device was tested according to procedure KDB941225 - section Release 6 HSPA
Data Devices as documented/evaluated in the following table.

WCDMA SAR Test mode - Conducted Power

Cell band (850) PCS band (1900)
CH4132 | CH4182 | CH4233 | CH9262 | CH9400 | CH9538
Mode Setup
826.4 836.4 846.6 1852.4 | 1880.0 | 1907.6
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz)
WCDMA RMC 12.2Kbps 21.55 21.58 21.62 21.38 21.12 21.40
Subtest 1 20.66 20.66 20.70 20.71 20.61 20.77
HSDPA Subtest 2 20.60 20.69 20.74 20.71 20.67 20.87
Subtest 3 20.59 20.60 20.62 20.69 20.59 20.97
Subtest 4 20.64 20.69 20.63 20.61 20.67 20.99
Subtest 1 20.02 19.92 19.88 19.83 19.71 19.99
Subtest 2 19.22 19.10 19.20 18.83 18.71 19.41
HSUPA Subtest 3 19.52 19.43 19.49 19.51 19.03 19.50
Subtest 4 18.66 18.44 18.62 19.34 19.39 19.30
Subtest 5 20.16 20.10 20.23 19.90 19.71 20.02
SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : D1 of D7
TEL : 86-0512-5790-0158 Report Issued Date : Mar. 17, 2011
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WCDMA Setup Configuration:

a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
The RF path losses were compensated into the measurements.
A call was established between EUT and Base Station with following setting
i. Data rates: Varied from RMC 12.2Kbps
ii. RMC Test Loop = Loop Mode 1
iii. Power Ctrl Mode = All Up bits
d. The transmitted maximum output power was recorded.

Wireless
Communication
Test Set
@ ©] Eur
RF _IN
Setup Configuration
SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : D2 of D7
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HSDPA Setup Configuration:
a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting:
i. Set Gain Factors (B, and B4) and parameters were set according to each
ii. Specific sub-test in the following table, C10.1.4, quoted from the TS 34.121
iii. Set RMC12.2Kbps + HSDPA mode.
iv. Set Cell Power =-86 dBm
v. Set HS-DSCH Configuration Type to FRC (H-set 1, QPSK)
vi. Select HSDPA Uplink Parameters
vii. Set DeltaACK, DeltaNACK and DeltaCQIl = 8
viii. Set Ack-Nack Repetition Factor to 3
ix. Set CQI Feedback Cycle (k) to 4 ms
X. Set CQI Repetition Factor to 2
xi. Power Ctrl Mode = All Up bits

d. The transmitted maximum output power was recorded.
Table C.10.1.4: p values for transmitter characteristics tests with HS-DPCCH

Sub-test Be Ba Ba Be/Ba Bus CM (aB) MPR (dB)
(SF) (NoteT, (Note 3) (Note 3)
Note 2)
1 2/15 15/15 64 2/15 4/15 0.0 0.0
2 12/15 15/15 64 12/15 24/15 1.0 0.0
(Note 4) (Note 4) (Note 4)
3 15/15 8/15 64 15/8 3015 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Note 1:  Aack, Anack and Acar = 30/15 with ﬂhs =30/15"* ﬁc .

Note 2:  For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Error Vector
Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase
discontinuity in clause 5.13.1AA, Aack and Anack = 30/15 with ﬁks =30/15* ﬁc ,and Acaqr = 24/15

with /3, =24/115* f3, .

Note 3:  CM = 1 for pd/pa=12/15, pns/pc=24/15. For all other combinations of DPDCH, DPCCH and HS-
DPCCH the MPR is based on the relative CM difference. This is applicable for only UEs that
support HSDPA in release 6 and later releases.

Note 4:  For subtest 2 the pc/pq ratio of 12/15 for the TFC during the measurement period (TF1, TFO) is
achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to fc = 11/15 and Bq

=15/15.
Setup Configuration
SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : D3 of D7
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HSPA (HSUPA & HSPDA) Setup Configuration:
a. The EUT was connected to Base Station referred to the drawing of Setup Configuration.
b. The RF path losses were compensated into the measurements.
c. A call was established between EUT and Base Station with following setting * :

Call Configs = 5.2B, 5.9B, 5.10B, and 5.13.2B with QPSK

Set the Gain Factors (. and B4) and parameters (AG Index) were set according to each specific

sub-test in the following table, C11.1.3, quoted from the TS 34.121
Set Cell Power = -86 dBm

iv. Set Channel Type = 12.2k + HSPA
v. Set UE Target Power
vi. Power Ctrl Mode= Alternating bits
vii. Set and observe the E-TFCI
viii. Confirm that E-TFCI is equal to the target E-TFCI of 75 for sub-test 1, and other subtest’s
E-TFCI
d. The transmitted maximum output power was recorded.
Table C.11.1.3: p values for transmitter characteristics tests with HS-DPCCH and E-DCH
Sub- BE Bd B\i BEIBU BHS Bec Bed Bgu Bgd CM MPR AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) | (dB) (aB) | Index | TFCI
(Note 6) (Note (Note | (Note
2) 2) 6)
1 1115 | 1515 | 64 | 1115 | 22/15 | 209/2 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note (Note 25
3 3)
2 6/15 15/15 | 64 6/15 | 12/15 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 | Peal: 47/15 | 4 2 2.0 1.0 15 92
Pea2: 47115 | 4
4 2115 15/15 | 64 2115 4115 | 2115 56/75 4 1 3.0 2.0 17 71
5 15M15 | 1515 | 64 | 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81
(Note 4) | (Note (Note
4 4)
Note 1:  Aack, Anack and Acar = 30/15 with S, =30/15* 5.
Note 2:  CM = 1 for Bc/pa =12/15, Pns/Bc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.
Note 3:  For subtest 1 the Bc/pq ratio of 11/15 for the TFC during the measurement period (TF1, TF0) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pc= 10/15 and fq = 15/15.
Note 4:  For subtest 5 the Bc/pg ratio of 15/15 for the TFC during the measurement period (TF1, TF0) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pe = 14/15 and pq = 15/15.
Note 5:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
TS25.306 Table 5.1g.
Note 6:  Ped can not be set directly, it is set by Absolute Grant Value.

Setup Configuration

Note: For details settings in the Agilent 8960 test equipment, please refer to the user guide “ HSUPA

M

easurement Guide with 8960 V7.5.0 Release 7 (2007-06) Ver.: v.02.18”
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Call Setup Screen

Call Cont Active Cell Dperating fode Call Parns
- Cell Pouer
Channel UE Information —86.00
(UARFCH) Info NSI: -
- dBm/3.84 HHz
INEIL:
— Pouer Class: Channel Tupe
e
Parameters 12.2k + HSPA
UE Expected Dpen Loop Transmit Pouer
Initial PRACH TX Pouer: =11.70 dBm Paging Service
Gefl'ﬁ;gtﬂr Initial DPCCH T¥ Pouer: -0.56 dBm RB Test Hode
Uplink Parameters Value
Uplink PRACH Preambles 6l ' e
Parameters fPRACH Ramping Cycles(NAK) 2 Parameters
Available Subchannels (Bit Nask) 000000000001
UE Rep Uplink DPCH Scrambling Code 1] 34,121 Preset
Neas Uplink DPCH Bc/Bd Control Hanual Call Configs
Manual Uplink DPCH Bc 11
Close Manual Uplink DPCH Bd 15 Channel
Menu Haximum Uplink Transmit Pouer Level 21 dBm (UARFCH) Parms
Active Cell 5us Tupe: UTRA FOD
Idle
2of L4 |IntRet [0ffset] I I 1of 3

Example for HSPA Subtest 1, and other subtests following table, C11.1.3

(Gain Factors (B. =11 and B4 = 15)

)

Call Control

Call Setup Screen
Active Cell Operating HMode

UE Information

Serving Grant
AG Hode

Additional :
Single Shot
Screens INSI-
INEI:
Pouer Class: Single Shot AG
R - 20: (119/15)°2
¥
UE Expected Open Loop Transmit Pouer
Initial PRACH TX Pouer: =11.70 dBm
Generator it - - Send Single Shot
nfo Initial DPCCH TX Pouer: 0.56 dBm absolute Grant
Call Processing Status
Current Servigo Tuna= -
Uplink i Send Relative
Parameters nn Status: Abs Sinale Shot AG Grant Up
GHN State:  (Index 15: (67/15)42 %
Current DPCH |Index 16: (75/15)42 F
UE Rep Index 17- (BL/15)42 Send Relative
Meas Grant Doun
UE Rep E-DCH (index 18- (95/15)42 SCH Cat: ESES
Last Received N Ratio: —_—
Trig Output Setup Throughputs Index 19:- (106/15)*2 L —— KbpS
Sus Frame Clock || |aoks Transmit Rk " smitted: _— Return
Active Cell Sus Tupe: UTRA FOD
Idla
2of L |intRet|offset] I | 1 of 2

Example: AG - Index = 20 for HSPA subtest 1

SPORTON INTERNATIONAL (KUNSHAN) INC.
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Screen Ctrl

Call Setup Screen

Recorded E-TFCI Information

E-TFCI Record

E-TFCI Rec Count
Channel ”
CUARFCH) Info E=-TFCI Recording State 15
Idle
H5PA Start Recording
Information Recorded E-TFCI Ualues E-TFCI Ualues
1: 75 11: 75 21z ——— 3l: ———- L1 ——-
Y R - -} 22; === 32 m=—= L2 ————
E-TIFgl Hectqrding 3: 75 13: 75 231 -—— 33 == L43: ———-
nrornation : 75 1h: 75 24z -——-  341-——=  Lh: -
M 15 79 207 =——— 352 ==== L3I =——=
6: 79 16: --— 262 ———— 36: =——- LGz ———-
B B . B . Send Step Up
: 7 17— 27 ——- 37 ———— L7 ———- TPC Bit Pattern
> 75 18 -—— 280 ———— 38: ———= L8 ——-
9: 75 19: -——— 29 ——— 39: ———- L9 ——-
Clear 10: 73 20: ———= 30z ——— Lz === a0z ———= Send Step Doun
UE Info TPC Bit Pattern
Return Return
= Backoround |fActive Cell Sus Tupe: UTRA FOD
Connected
|intRet|offset] I I

Example: Confirm that E-TFCI is equal to the target E-TFCI of 75 for sub-test 1
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Reference:

[1] 941225 D01 SAR test for 3G devices v02, SAR Measurement Procedures for 3G Devices CDMA
2000/Ev-Do/WCDMA/HSDPA/HSPA Oct. 2007 Laboratory Division Office of Engineering and
Technology Federal Communications Commission

[2] TS 34.121 Universal Mobile Telecommunications System (UMTS); Terminal Conformance
Specification, Radio Transmission and Reception (FDD)

[3.] HSUPA Measurement Guide with 8960 V7.5.0 Release 7 (2007-06) Ver.: v.02.18
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