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GENERAL SUMMARY
Product Name HSPA USB Stick Model K3772
FCCID QISK3772
Report No. RZA1111-1953SAR01
Client Huawei Technologies Co., Ltd.
Manufacturer Huawei Technologies Co., Ltd.
IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to
Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300
GHz.
SUPPLEMENT C Edition 01-01 to OET BULLETIN 65 Edition 97-01 June
2001 including DA 02-1438, published June 2002: Evaluating Compliance
with FCC Guidelines for Human Exposure to Radio frequency
Reference Electromagnetic Fields Additional Information for Evaluation Compliance of
Standard(s) Mobile and Portable Devices with FCC Limits for Human Exposure to Radio
frequency Emissions.
RSS-102 Issue 4 March 2010: Radio Frequency (RF) Exposure Compliance
of Radiocommunication Apparatus (All Frequency Bands).
KDB 447498 D02 SAR Procedures for Dongle Xmtr v02: SAR
Measurement Procedures for USB Dongle Transmitters.
This portable wireless equipment has been measured in all cases requested
by the relevant standards. Test results in Chapter 7 of_this _test report are
below limits specified in the relevant standards. e j:}' ;
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Conclusion General Judgment: Pass o
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Comment The test result only responds to the measured sample.
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1. General Information

1.1. Notes of the Test Report

TA Technology (Shanghai) Co., Ltd. guarantees the reliability of the data presented in this test report,
which is the results of measurements and tests performed for the items under test on the date and
under the conditions stated in this test report and is based on the knowledge and technical facilities
available at TA Technology (Shanghai) Co., Ltd. at the time of execution of the test.

TA Technology (Shanghai) Co., Ltd. is liable to the client for the maintenance by its personnel of the
confidentiality of all information related to the items under test and the results of the test. This report
only refers to the item that has undergone the test.

This report standalone dose not constitute or imply by its own an approval of the product by the
certification Bodies or competent Authorities. This report cannot be used partially or in full for publicity
and/or promotional purposes without previous written approval of TA Technology (Shanghai) Co., Ltd.

and the Accreditation Bodies, if it applies.

If the electrical report is inconsistent with the printed one, it should be subject to the latter.

1.2. Testing Laboratory

Company: TA Technology (Shanghai) Co., Ltd.

Address: No.145, Jintang Rd, Tangzhen Industry Park, Pudong Shanghai, China
City: Shanghai

Post code: 201201

Country: P. R. China

Contact: Yang Weizhong

Telephone: +86-021-50791141/2/3

Fax: +86-021-50791141/2/3-8000

Website: http://www.ta-shanghai.com

E-mail: yangweizhong@ta-shanghai.com
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1.3. Applicant Information
Company: Huawei Technologies Co., Ltd.
Address: Bantian, Longgang District
City: Shenzhen
Postal Code: 518129
Country: P.R. China
Contact: Pan Lifang
Telephone: 0755-28780808
Fax: 0755-28780808
1.4. Manufacturer Information
Company: Huawei Technologies Co., Ltd.
Address: Bantian, Longgang District

City: Shenzhen
Postal Code: 518129
Country: P.R.China
Telephone: 0755-28780808
Fax: 0755-28780808



TA Technology (Shanghai) Co., Ltd.

Report No. RZA1111-1953SAR01

Test Report
Page 7 of 108

1.5. Information of EUT

General Information

Device Type:

Portable Device

Exposure Category:

Uncontrolled Environment / General Population

Product Name:

HSPA USB Stick

IMEI:

861020000015137

Hardware Version:

CH2E303SM

Software Version:

22.157.04.00.5011

Antenna Type:

Internal Antenna

Device Operating Configurations:

Operating Mode(s):

GSM 850/ GSM 1900; (tested)
GSM900/ GSM1800; (untested)
WCDMA Band I/ WCDMA Band VIII; (untested)

Test Modulation:

(GSM)GMSK; (WCDMA) QPSK

Device Class:

B

Max Number of Timeslots in Uplink 4
GPRS Multislot Class(12): Max Number of Timeslots in Downlink 4
Max Total Timeslot 5
Max Number of Timeslots in Uplink 4
EGPRS Multislot Class(12): Max Number of Timeslots in Downlink 4
Max Total Timeslot 5
GSM 850: 4, tested with power level 5
Power Class:
GSM 1900: 1, tested with power level 0
Test Channel: 128 -190 - 251 (GSM 850) (tested)
(Low - Middle - High) 512 -661 - 810 (GSM 1900) (tested)
Mode Tx (MHz) Rx (MHz)
Operating Frequency Range(s): GSM 850 824.2 ~ 848.8 869.2 ~ 893.8
GSM 1900 1850.2 ~ 1909.8 1930.2 ~ 1989.8
IBM T61

Used Host Products:

Lenovo Y-450
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Equipment Under Test (EUT) is a HSPA USB Stick. The EUT has a GSM/WCDMA antenna that is used
for Tx/Rx. During SAR test of the EUT, it was connected to a portable computer. SAR is tested for the
EUT respectively for GSM 850, and GSM 1900 in this report.

The sample undergoing test was selected by the Client.

Components list please refer to documents of the manufacturer.

1.6. The Maximum SARy4 Values of Each Tested Mode

Body SAR Configuration
Mode Channel Position Distance(mm) SARqg4 (W/kg)
GPRS 850,1 Tx slot High/251 Test Position 1 5 1.100
GPRS 1900,3 Tx slots Low/512 Test Position 1 5 0.963
Extrapolated SAR Values of the highest measured SAR
Tune- AR, Limi
Measurement Result . um; u:o 81 61‘9’\”:"“
Mode Test Position | Channel Conducted P o:’;;: es £ t. : S: q
onducte xtrapolate
SAR:4(W/kg) P
Power(dBm) Power(dBm) | Result (W/kg)
GPRS 850,1Txslot Test Position 1 | High/251 32.57 1.100 33 1.214
EGPRS 850,1Txslot | Test Position 1 | High/251 32.58 1.090 33 1.201
GPRS 1900,3Txslots | Test Position 1 | Low/512 25.11 0.963 26 1.182
EGPRS 1900,3Txslots | Test Position 1 | Low/512 25.17 0.869 26 1.052
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1.7. The Maximum Conducted Power of Each Tested Mode

Maximum Burst
Maximum Average
Mode Conducted Power
Power (dBm)
(dBm)

GPRS(GMSK), 2 Txslots 30.62 24.6
GSM 850

EGPRS(GMSK), 2 Txslots 30.62 24.6

GPRS(GMSK), 2 Txslots 2717 2115
GSM 1900

EGPRS(GMSK), 2 Txslots 27.18 21.16

Note: The detail Power refers to Table 3 (Conducted Power Measurement Results).

1.8. Test Date

The test is performed from November 25, 2011 to December 2, 2011.
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2. Operational Conditions during Test

2.1. General Description of Test Procedures

Connection to the EUT is established via air interface with E5515C, and the EUT is set to maximum
output power by E5515C. Using E5515C the power lever is set to “5” in SAR of GSM 850, set to “0” in
SAR of GSM 1900. The antenna connected to the output of the base station simulator shall be placed
at least 50 cm away from the EUT. The signal transmitted by the simulator to the antenna feeding point
shall be lower than the output power level of the EUT by at least 30 dB.

The measurements were performed in combination with two host products (IBM T61 and Lenovo
Y-450). IBM T61 laptop has horizontal USB slot, Lenovo Y-450 laptop has vertical USB slot.

2.2. GSM Test Configuration

For the body SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System
Simulator (SS) by air link. The EUT is commanded to operate at maximum transmitting power.

Since the GPRS class is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in
downlink, the maximum total timeslot is 5. Since the EGPRS class is 12 for this EUT, it has at most 4
timeslots in uplink and at most 4 timeslots in downlink, the maximum total timeslot is 5.

When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to minimize SAR
measurement error due to higher peak-to-average power (PAR) ratios inherent in 8-PSK.

According to specification 3GPP TS 51.010, the maximum power of the GSM can do the power
reduction for the multi-slot. The allowed power reduction in the multi-slot configuration is as following:
GSM 850

GPRS (GMSK) :

Number of timeslots in reduction of maximum
uplink assignment output power, (dB)

1 0

2 2

3 4

4 6

EGPRS(8PSK):

Number of timeslots in reduction of maximum
uplink assignment output power, (dB)

1 0

2 1.5

3 4

4 6
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EGPRS(GMSK):
Number of timeslots in reduction of maximum

uplink assignment
1

2
3
4

output power, (dB)
0

2
4
6

GSM 1900
GPRS (GMSK) :

Number of timeslots in
uplink assignment
1

2
3
4

reduction  of
output power, (dB)
0

2
4
6

maximum

EGPRS(8PSK):

Number of timeslots in
uplink assignment
1

reduction  of
output power, (dB)
0

maximum

2 15
3 4
4 6
EGPRS(GMSK):

Number of timeslots in
uplink assignment
1

2
3
4

reduction  of
output power, (dB)
0

2
4
6

maximum
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2.3. Test Positions

The measurements were performed in combination with two host products (IBM T61 and Lenovo
Y-450). IBM T61 laptop has horizontal USB slot, Lenovo Y-450 laptop has vertical USB slot.

A test distance of 5mm or less, according to KDB 447498 D02, should be considered for the
orientation that can satisfy such requirements.

For each channel, the EUT is tested at the following 5 test positions:

@® Test Position 1: The EUT is connected to the portable computer with horizontal USB slot. The
back side of the EUT towards to the bottom of the flat phantom. The distance from back side of
the EUT to the bottom of the flat phantom is 5mm. (ANNEX H Picture 6)

@ Test Position 2: The EUT is connected to the portable computer through a 19 cm USB cable.
The front side of the EUT towards the bottom of the flat phantom. The distance from front side
of the EUT to the bottom of the flat phantom is 5mm. (ANNEX H Picture 7)

@® Test Position 3: The EUT is connected to the portable computer with vertical USB slot. The top
side of the EUT towards the bottom of the flat phantom. The distance from top side of the EUT
to the bottom of the flat phantom is 5mm. (ANNEX H Picture 8)

@ Test Position 4: The EUT is connected to the portable computer through a 19 cm USB cable.
The left side of the EUT towards the bottom of the flat phantom. The distance from left side of
the EUT to the bottom of the flat phantom is 5mm. (ANNEX H Picture 9)

@® Test Position 5: The EUT is connected to the portable computer with vertical USB slot. The right
side of the EUT towards the bottom of the flat phantom. The distance from right side of the EUT
to the bottom of the flat phantom is 5mm. (ANNEX H Picture 10)
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2.4. Picture of Host Product

During the test, IBM T61 and Lenovo Y-450 laptop were used as an assistant to help to setup
communication. (See Picture 1)

Picture 1-a: IBM T61 Close Picture 1-b: IBM T61 Open

Picture 1-c: L Y-450 CI
ICtre f-c: Lenovo ose Picture 1-d: Lenovo Y-450 Open

Picture 1-e: IBM T61 with horizontal USB slot

Picture 1-f: Lenovo Y-450 with Vertical USB slot
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Picture 1-g: a 19 cm USB cable
Picture 1: Computer as a test assistant
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3. SAR Measurements System Configuration

3.1.

SAR Measurement Set-up

The DASY5 system for performing compliance tests consists of the following items:

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

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue
simulating liquid. The probe is equipped with an optical surface detector system.

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

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital
electric signal of the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and handles safety operation.
A computer operating Windows 2003

DASY5 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning lamps,
etc.

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

— PC

LT '
(=g 15 ]
DSP
Y s ol Teash
i il o
=
W Py ;
LLamm H 4
| I o bl
reyre— Ba
L il ol i
| [ ]

Figure 1. SAR Lab Test Measurement Set-up
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3.2. DASYS5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe EX3DV4 (manufactured by
SPEAG), designed in the classical triangular configuration and optimized for dosimetric evaluation.

3.2.1. EX3DV4 Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

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

ISO/IEC 17025 calibration service available
10 MHz to > 6 GHz

Linearity: £ 0.2 dB
(30 MHz to 6 GHz)

. , ) Figure 2.EX3DV4 E-field Probe
+ 0.3 dB in HSL (rotation around probe axis)

1+ 0.5 dB in tissue material (rotation normal to
probe axis)

10 uyW/g to > 100 mW/g Linearity:
+ 0.2dB (noise: typically < 1 yW/g)

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

High precision dosimetric

measurements in any exposure
scenario (e.g., very strong gradient fields).
Only probe which enables compliance
testing for frequencies up to 6 GHz

with precision of better 30%. Figure 3. EX3DV4 E-field probe
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3.2.2. E-field Probe Calibration

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

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

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The measured free space E-field in the medium correlates to temperature rise in
a dielectric medium. For temperature correlation calibration a RF transparent thermistor-based
temperature probe is used in conjunction with the E-field probe.

SAR=C Al

At

Where: At = Exposure time (30 seconds),

C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.
Or

|EV o
D

SAR

Where:
0 = Simulated tissue conductivity,
p = Tissue density (kg/m3).

3.3. Other Test Equipment

3.3.1. Device Holder for Transmitters

Construction: Simple but effective and easy-to-use extension for Mounting Device that facilitates the
testing of larger devices according to IEC 62209-2 (e.g., laptops, cameras, etc.) It is lightweight
and fits easily on the upper part of the Mounting Device in place of the phone positioner. The
extension is fully compatible with the Twin SAM, ELI4 and SAM v6.0 Phantoms.

Material: POM, Acrylic glass, Foam
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3.3.2. Phantom

The Generic Twin Phantom is constructed of a fiberglass shell integrated in a wooden Figure. The
shape of the shell is based on data from an anatomical study designed to determine the maximum
exposure in at least 90% of all users. It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region. A cover prevents the evaporation of
the liquid. Reference markings on the Phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three points in the robot.

Shell Thickness  2+0.1 mm

Filling Volume Approx. 20 liters

Dimensions 810 x 1000 x 500 mm (H x L x W)
Aailable Special

Figure 4.Generic Twin Phantom

3.4. Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All
test positions (head or body-worn) are tested with the same configuration of test steps differing only in

the grid definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process.
They measure the field drift at one single point in the liquid over the complete procedure. The
indicated drift is mainly the variation of the DUT’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY5 system
by repeatedly detecting the surface with the optical and mechanical surface detector and comparing
the results. The output gives the detecting heights of both systems, the difference between the two
systems and the standard deviation of the detection repeatability. Air bubbles or refraction in the
liquid due to separation of the sugar-water mixture gives poor repeatability (above £ 0.1mm). To
prevent wrong results tests are only executed when the liquid is free of air bubbles. The difference
between the optical surface detection and the actual surface depends on the probe and is specified
with each probe. (It does not depend on the surface reflectivity or the probe angle to the surface
within + 30°.)

Area Scan
The Area Scan is used as a fast scan in two dimensions to find the area of high field values
before running a detailed measurement around the hot spot.Before starting the area scan a grid
spacing of 10 mm x 10 mm is set. During the scan the distance of the probe to the phantom remains
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unchanged.
After finishing area scan, the field maxima within a range of 2 dB will be ascertained.

® Zoom Scan
Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume
containing 1 g and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a
cube whose base is centered around the maxima found in the preceding area scan.

® Spatial Peak Detection
The procedure for spatial peak SAR evaluation has been implemented and can determine values of
masses of 1g and 10g, as well as for user-specific masses.The DASY5 system allows evaluations that
combine measured data and robot positions, such as:
* maximum search
« extrapolation
* boundary correction
* peak search for averaged SAR
During a maximum search, global and local maxima searches are automatically performed in 2-D
after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard's method. The algorithm will
find the global maximum and all local maxima within -2 dB of the global maxima for all SAR
distributions.
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. Several measurements at different distances are necessary for the
extrapolation. Extrapolation routines require at least 10 measurement points in 3-D space.
They are used in the Zoom Scan to obtain SAR values between the lowest measurement points and
the inner phantom surface. The routine uses the modified Quadratic Shepard's method for
extrapolation. For a grid using 7x7x7 measurement points with 5mm resolution amounting to 343
measurement points, the uncertainty of the extrapolation routines is less than 1% for 1g and 10g
cubes.

® A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value

found during the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the
SAM phantom in 5mm steps.
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3.5. Data Storage and Evaluation

3.5.1. Data Storage

The DASY5 software stores the acquired data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all necessary software parameters for the
data evaluation (probe calibration data, liquid parameters and device frequency and modulation data) in
measurement files with the extension “.DA4”. The 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 incorrect parameter settings. For example,
if a measurement has been performed with a wrong crest factor parameter in the device setup, the
parameter can be corrected afterwards and the data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the
selected probe type ([V/m], [A/m], [°C], [mWI/g], [mW/cm?], [dBrel], etc.). Some of these units are not
available in certain situations or show meaningless results, e.g., a SAR output in a lossless media will
always be zero. Raw data can also be exported to perform the evaluation with other software packages.

3.5.2. Data Evaluation by SEMCAD
The SEMCAD software 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 Normi, aip, aj1, aiz
- Conversion factor ConvF;
- Diode compression point Dcp;

Device parameters: - Frequency f
- Crest factor cf

Media parameters: - Conductivity
- Density

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 DASY5
components. In the direct measuring mode of the multimeter 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.
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If the exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for
peak power. The formula for each channel can be given as:

Vi=U;+U?-cf/dcp;

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

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

evaluated:
E-field probes: E; = ( V; /Norm,- . COI‘IVF)”2
, ] — 1/2 £
H-field probes: H; = ( ‘/,) . (a,-o + a4 f+ ) ) /f
With V; = compensated signal of channel i (i=x,y,2)
Norm; = sensor sensitivity of channel i (i=x,y,2)
[mV/(V/m)?] for E-field Probes
ConvF = sensitivity enhancement in solution
ajj = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]
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):

Eiot= (Ex2+ Ey/’+ Ezz)ﬁ2

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

SAR=(E . )/( -1000)

with SAR = local specific absorption rate in mWi/g
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Eo: = total field strength in V/m
_ = conductivity in [mho/m] or [Siemens/m]

. = equivalent tissue density in g/cm®

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the
density of the simulation liquid. The power flow density is calculated assuming the excitation field to be
a free space field.

Ppwe = Etotz / 3770 or Ppwe = Htotz " 37.7

with Ppwe = equivalent power density of a plane wave in mW/cm?
E;.: = total electric field strength in V/m

H ot = total magnetic field strength in A/m
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3.6. System Check

The manufacturer calibrates the probes annually. Dielectric parameters of the tissue simulants were
measured every day using the dielectric probe kit and the network analyzer. A system check
measurement was made following the determination of the dielectric parameters of the simulant, using
the dipole validation kit. A power level of 250 mW was supplied to the dipole antenna, which was placed
under the flat section of the twin SAM phantom. The system check results (dielectric parameters and
SAR values) are given in the table 5.

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (£10 %).

System check is performed regularly on all frequency bands where tests are performed with the DASY5
system.

{ k 30 Probe positioner
[ d
|!| Field probe

' "y | Fiat Phantom

K / N

Dipole
¥
~ Dir.Coupler
Sig"ﬂl = I@} = B — x Ell=| |=
Generator Pass - r 1 Cable Att1
Att3
<
Att2

Figure 5. System Check Set-up
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3.7. Equivalent Tissues

The liquid is consisted of water, sugar, salt, Glycol monobutyl, Preventol and Cellulose. The liquid
has previously been proven to be suited for worst-case. The Table 1 shows the detail solution. It's
satisfying the latest tissue dielectric parameters requirements proposed by OET 65.

Table 1: Composition of the Body Tissue Equivalent Matter

MIXTURE% FREQUENCY(Body) 835MHz
Water 52.5
Sugar 45
Salt 14
Preventol 0.1
Cellulose 1.0

Dielectric Parameters
Target Value

f=835MHz €=55.2 0=0.97

MIXTURE% FREQUENCY (Body) 1900MHz
Water 69.91
Glycol monobutyl 29.96
Salt 0.13

Dielectric Parameters
Target Value

f=1900MHz €=53.3 0=1.52

4. Environmental Requirements

Table 2: The Requirements of the Ambient Conditions

Temperature

Min. = 20°C, Max. = 25 °C

Relative humidity

Min. = 30%, Max. = 70%

Ground system resistance

<05 Q

Ambient noise is checked and found very low and in compliance with requirement of standards.
Reflection of surrounding objects is minimized and in compliance with requirement of standards.
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5. Characteristics of the Test

5.1. Applicable Limit Regulations

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

5.2. Applicable Measurement Standards

SUPPLEMENT C Edition 01-01 to OET BULLETIN 65 Edition 97-01 June 2001 including DA
02-1438, published June 2002: Evaluating Compliance with FCC Guidelines for Human Exposure to
Radio frequency Electromagnetic Fields Additional Information for Evaluation Compliance of Mobile
and Portable Devices with FCC Limits for Human Exposure to Radio frequency Emissions.

RSS-102 Issue 4 March 2010: Radio Frequency (RF) Exposure Compliance of Radiocommunication
Apparatus (All Frequency Bands).

KDB 447498 D02 SAR Procedures for Dongle Xmtr v02: SAR Measurement Procedures for USB
Dongle Transmitters.
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6. Conducted Output Power Measurement

6.1. Summary

The DUT is tested using an E5515C communications tester as controller unit to set test channels
and maximum output power to the DUT, as well as for measuring the conducted power. Conducted
output power was measured using an integrated RF connector and attached RF cable. This result

contains conducted output power for the EUT.

6.2. Conducted Power Results

Table 3: Conducted Power Measurement Results

Conducted Power(dBm) Average power(dBm)
GSM 850 Channel | Channel | Channel Channel | Channel | Channel

128 190 251 128 190 251

1TXslot | 32.59 32.54 32.57 | -9.03dB | 23.56 23.51 23.54

GPRS | 2TXslots | 30.62 30.58 30.62 | -6.02dB | 24.6 24.56 24.6
(GMSK) | 3TXslots | 28.67 28.61 28.66 | -4.26dB | 24.41 24.35 24.4
4TXslots | 26.68 26.58 26.65 | -3.01dB | 23.67 23.57 23.64

1TXslot | 32.61 32.53 32.58 | -9.03dB | 23.58 23.5 23.55

EGPRS | 2TXslots | 30.61 30.58 30.62 | -6.02dB | 24.59 24.56 24.6
(GMSK) | 3TXslots | 28.66 28.6 28.65 | -4.26dB | 24.4 24.34 24.39
4TXslots | 26.69 26.58 26.66 | -3.01dB | 23.68 23.57 23.65

1TXslot | 26.47 26.53 26.5 | -9.03dB | 17.44 17.5 17 .47

EGPRS | 2TXslots | 24.79 24.87 2481 | -6.02dB | 18.77 18.85 18.79
(8PSK) | 3TXslots | 22.65 22.78 2275 | -4.26dB | 18.39 18.52 18.49
4TXslots | 20.78 20.67 206 | -3.01dB | 17.77 17.66 17.59
Conducted Power(dBm) Average power(dBm)
GSM 1900 Channel | Channel | Channel Channel | Channel | Channel

512 661 810 512 661 810

1TXslot | 29.17 29.19 29.15 | -9.03dB | 20.14 20.16 20.12

GPRS | 2TXslots | 27.14 27.17 2712 | -6.02dB | 21.12 21.15 211
(GMSK) | 3TXslots | 25.11 25.17 2512 | -4.26dB | 20.85 20.91 20.86
4TXslots | 23.14 23.12 23.16 | -3.01dB | 20.13 20.11 20.15

1TXslot | 29.19 29.2 29.14 | -9.03dB | 20.16 20.17 20.11

EGPRS | 2TXslots | 27.12 27.14 27.18 | -6.02dB | 21.1 21.12 21.16
(GMSK) | 3TXslots | 25.17 25.18 25.15 | -4.26dB | 20.91 20.92 20.89
4TXslots | 23.14 23.18 23.12 | -3.01dB | 20.13 20.17 20.11

1TXslot | 25.16 25.17 2513 | -9.03dB | 16.13 16.14 16.1

EGPRS | 2TXslots | 23.39 23.3 23.34 | -6.02dB | 17.37 17.28 17.32
(8PSK) | 3TXslots | 21.17 21.11 21.04 | -4.26dB | 16.91 16.85 16.78
4TXslots | 18.85 18.74 18.7 | -3.01dB | 15.84 15.73 15.69

Note:1) Division Factors
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To average the power, the division factor is as follows:
1 TX- slot = 1 transmit time slot out of 8 time slots
=> conducted power divided by (8/1) =>-9.03 dB
2 TX- slot = 2 transmit time slots out of 8 time slots
=> conducted power divided by (8/2) =>-6.02 dB
3TX- slot = 3 transmit time slots out of 8 time slots
=> conducted power divided by (8/3) =>-4.26 dB
4 TX- slot = 4 transmit time slots out of 8 time slots
=> conducted power divided by (8/4) =>-3.01dB
2) Average power numbers
The maximum power numbers are marks in bold.
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7. Test Results
7.1. Dielectric Performance
Table 4: Dielectric Performance of Body Tissue Simulating Liquid
Dielectric Parameters Temp
Frequency Description R
€ o(s/m) C
Target value 55.24 0.97 |
824.2MHz 15% window 52.48— 58.00 0.92 —1.02
L M tval
(Low) easurement value 543 0.97 215
2011-12-1
Target value 55.20 0.97 /
836.6MHz 15% window 52.44 — 57.96 0.92 —1.02
Middl M t val
(Middle) easurement value 54.3 0.98 215
2011-12-1
Target value 55.20 0.99 /
848.8MHz 15% window 52.44 — 57.96 0.94 —1.04
High M t val
(High) easurement value 543 0.99 215
2011-12-1
Target value 53.30 1.52 /
1850.2MHz 15% window 50.64 — 55.97 1.44 — 1.60
L M t val
(Low) easurement value 53. 146 217
2011-11-25
Target value 53.30 1.52 /
1880MHz +5% window 50.64 — 55.97 1.44 — 1.60
(Middle) Measurement value
53.1 1.47 21.7
2011-11-25
Target value 53.30 1.52 /
1909.8MHz +5% window 50.64 — 55.97 1.44 — 1.60
High M tval
(High) easurement value 50 9 1.49 217
2011-11-25
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7.2. System Check

Table 5: System Check for Body Tissue Simulating Liquid

1w 1w
Dielectric Temp Input | Measured Normalized | Target | Deviation
Frequency | Test Date Parameters Power SAR14 SAR;, SAR;
& |o(sim)| (C) | (W) (Wikg) (Wikg) | (W/kg) (%)
835MHz | 2011-12-1 | 54.28 | 0.97 | 215 | 0.25 2.56 10.24 9.46 1.70
1900 MHz | 2011-11-25 | 53.02 | 148 | 21.7 | 0.25 10.28 41.12 41.7 -0.01

Note: 1. The graph results see ANNEX B.
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7.3. Summary of Measurement Results

7.3.1.

GSM 850 (GPRS/EGPRS)

Table 6: SAR Values [GSM 850 (GPRS/EGPRS)]

10 g Average 1g Average Power Drift
Limit of SAR
2.0 W/kg 1.6 W/kg +0.21 dB Graph

Test Case Of Body Measurement Result (W/kg) Power Drift | ReSults

Test Position Timeslots Channel 10 g Average 1 g Average (dB)

IBM T61(Distance 5mm)
High/251 0.662 1.100 -0.048 Figure 8
1 timeslot | Middle/190 0.536 0.884 -0.063 Figure 9
Low/128 0.415 0.682 0.023 Figure 10
High/251 0.645 1.070 0.021 Figure 11
2 timeslots | Middle/190 0.525 0.865 -0.028 Figure 12
Low/128 0.410 0.673 0.006 Figure 13
Test Position 1
High/251 0.632 1.050 -0.060 Figure 14
3 timeslots | Middle/190 0.508 0.836 -0.031 Figure 15
Low/128 0.395 0.648 0.043 Figure 16
High/251 0.638 1.050 0.008 Figure 17
4 timeslots | Middle/190 0.512 0.844 0.002 Figure 18
Low/128 0.398 0.654 -0.013 Figure 19
Test Position 2 | 1 timeslot Middle/190 0.239 0.406 -0.007 Figure 20
Lenovo Y-450(Distance 5mm)
Test Position 3 1 timeslot | Middle/190 0.010 0.014 0.018 Figure 21
Test Position 4 1 timeslot | Middle/190 0.150 0.238 -0.041 Figure 22
Test Position 5 1 timeslot | Middle/190 0.216 0.315 -0.144 Figure 23
Worst Case Position of GPRS with EGPRS (GMSK) (Distance 5mm)

Test Position 1 1 timeslot High/251 0.658 1.090 -0.086 Figure 24

Note: 1.The value with blue color is the maximum SAR Value of each test band.
2. The SAR test shall be performed at the high, middle and low frequency channels of each

operating mode. If the SAR measured at mid-band channel for each test configuration is at
least 3.0 dB (< 0.8W/kg) lower than the SAR limit, testing at the high and low channels is
optional.
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3. When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to minimize
SAR measurement error due to higher peak-to-average power (PAR) ratios inherent in 8-PSK.
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7.3.2. GSM 1900 (GPRS/EGPRS)
Table 7: SAR Values [GSM 1900 (GPRS/EGPRS)]

10 g Average 1g Average Power Drift
Limit of SAR
2.0 W/kg 1.6 W/kg +0.21dB Graph

Test Case Of Body Measurement Result (W/kg) Power Drift | ReSults

Test Position Timeslots Channel 10 g Average 1 g Average (dB)

IBM T61(Distance 5mm)
High/810 0.535 0.830 0.022 Figure 25
1 timeslot | Middle/661 0.535 0.829 0.125 Figure 26
Low/512 0.543 0.845 -0.021 Figure 27
High/810 0.528 0.812 -0.014 Figure 28
Test Position 1|~ eSOt | Middle/661 0.529 0.821 -0.010 | Figure 29
Low/512 0.608 0.938 -0.105 Figure 30
High/810 0.542 0.838 0.060 Figure 31
3 timeslots | Middle/661 0.547 0.851 0.015 Figure 32
Low/512 0.612 0.963 -0.094 Figure 33
4 timeslots | Middle/661 0.504 0.784 -0.011 Figure 34
Test Position 2 | 3 timeslots | Middle/661 0.433 0.720 -0.044 Figure 35
Lenovo Y-450(Distance 5mm)
Test Position 3 | 3 timeslots | Middle/661 0.044 0.049 -0.189 Figure 36
Test Position 4 | 3 timeslots | Middle/661 0.356 0.645 0.076 Figure 37
Test Position 5 | 3 timeslots | Middle/661 0.211 0.250 0.022 Figure 38
Worst Case Position of GPRS with EGPRS (GMSK) (Distance 5mm)

Test Position 1 | 3 timeslots Low/512 0.551 0.869 0.101 Figure 39

Note: 1.The value with blue color is the maximum SAR Value of each test band.
2. The SAR test shall be performed at the high, middle and low frequency channels of each

operating mode. If the SAR measured at mid-band channel for each test configuration is at

least 3.0 dB (< 0.8W/kg) lower than the SAR limit, testing at the high and low channels is

optional.
3. When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to minimize
SAR measurement error due to higher peak-to-average power (PAR) ratios inherent in 8-PSK.
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8. Measurement Uncertainty
Standard
) - ) Degree of
Uncertainty Probability ncertainty
No. source Type o k Gi freedom
Value (%) Distribution .
U; (%) Vet OF Vi
1 System repetivity A 0.5 N 1 1 0.5 9
Measurement system
2 -probe calibration B 5.9 N 1 1 5.9 ©
3 -axial isotropy of the probe B 4.7 R \/5 405 1.9 0
4 - Hemispherical isotropy of the probe B 9.4 R \/§ /0.5 3.9 0
6 | -boundary effect B 1.9 R V3 1 1.1 %
7 | -probe linearity B 4.7 R J3 1 2.7 %
8 | - System detection limits B 1.0 R V3 1 0.6 %
9 -readout Electronics B 1.0 N 1 1 1.0 ©
10 | -response time B 0 R \/5 1 0 0
11 | -integration time B 4.32 R V3 1 2.5 %
12 | -noise B 0 R J3 1 0 w
13 | -RF Ambient Conditions B 3 R NE) 1 1.73 B
14 | -Probe Positioner Mechanical Tolerance B 0.4 R \/§ 1 0.2 0
-Probe Positioning with respect to Phantom
15 ? P B 2.9 R NE) 1 1.7 oo
Shell
-Extrapolation, interpolation and Integration
16 P P J B 3.9 R J3 1 23 0
Algorithms for Max. SAR Evaluation
Test sample Related
17 | -Test Sample Positioning A 29 1 1 4.92 71
18 | -Device Holder Uncertainty A 41 1 1 41 5
-Output Power Variation - SAR drift
19 B 5.0 R J3 1 2.9 w0
measurement
Physical parameter
20 | -phantom B 4.0 R J3 1 2.3 0
21 | -liquid conductivity (deviation from target) B 5.0 R J3 | 064 1.8 oo
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-liquid conductivity (measurement
22 B 2.5 N 1 0.64 1.6
uncertainty)
23 | -liquid permittivity (deviation from target) B 5.0 R \/§ 0.6 1.7
o4 -liquid permittivity (measurement B o5 N ] 0.6 15
uncertainty )
. 21
Combined standard uncertainty u. = ZCfuf 12.12
i=1
Expanded uncertainty (confidence interval of 95 %) u, =2u, N k=2 24.24
9. Main Test Instruments
Table 8: List of Main Instruments
. . . Valid
No. | Name Type Serial Number | Calibration Date .
Period
01 Network analyzer Agilent 8753E US37390326 September 12, 2011 One year
02 Dielectric Probe Kit Agilent 85070E US44020115 No Calibration Requested
03 Power meter Agilent E4417A GB41291714 March 12, 2011 One year
04 Power sensor Agilent N8481H MY50350004 September 25, 2011 One year
05 Signal Generator HP 8341B 2730A00804 September 12, 2011 One year
06 Amplifier IXA-020 0401 No Calibration Requested
07 BTS E5515C MY48360988 December 2, 2011 One year
08 E-field Probe EX3DV4 3816 October 3, 2011 One year
09 DAE DAE4 905 June 24, 2011 One year
10 Validation Kit 835MHz D835Vv2 4d020 August 26, 2011 One year
11 Validation Kit 1900MHz | D1900V2 5d060 August 31, 2011 One year

***END OF REPORT BODY***
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ANNEX A: Test Layout

Picture 2: Specific Absorption Rate Test Layout
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—— v kT

Picture 3: Liquid depth in the Flat Phantom (835 MHz, 15.4cm depth)

Picture 4: Liquid depth in the Flat Phantom (1900 MHz, 15.2cm depth)
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ANNEX B: System Check Results

System Performance Check at 835 MHz

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d020
Date/Time: 12/1/2011 4:19:20 PM

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

Medium parameters used: f = 835 MHz; o = 0.97 mho/m; €, = 54.28; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.5°C

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.0 Build 120; SEMCAD X Version 13.4 Build 4

d=15mm, Pin=250mW/Area Scan (61x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.77 mW/g

d=15mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 50.9 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.56 mWI/g; SAR(10 g) = 1.68 mW/g

Maximum value of SAR (measured) = 2.77 mW/g

m¥¥g
2.77

2.27

1.76

1.26

0.756

0.252

Figure 6 System Performance Check 835MHz 250mW



TA Technology (Shanghai) Co., Ltd.
Test Report

Report No. RZA1111-1953SAR01 Page 38 of 108

System Performance Check at 1900 MHz

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d060
Date/Time: 11/25/2011 1:45:19 PM

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

Medium parameters used: f = 1900 MHz; o = 1.48 mho/m; ¢, = 53.02; p = 1000 kg/m3
Ambient Temperature:22.3 C Ligiud Temperature: 21.7°C

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

d=10mm, Pin=250mW/Area Scan (41x71x1): Measurement grid: dx=150mm, dy=15mm
Maximum value of SAR (interpolated) = 12.5 mW/g

d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 75.9 V/m; Power Drift = 0.051 dB
Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) =10.28 mWI/g; SAR(10 g) = 5.50 mW/g
Maximum value of SAR (measured) = 11 mW/g

m¥¥g
11

g.8h

b.7

4,505

2.39

0.243

Figure 7 System Performance Check 1900MHz 250mW
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ANNEX C: Graph Results

GSM 850 GPRS (1TXslot) with IBM T61 Test Position 1 High
Date/Time: 12/1/2011 7:30:39 PM

Communication System: GPRS 1TX; Frequency: 846.8 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 847 MHz; o = 0.983 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.2 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 28 V/m; Power Drift = -0.048 dB

Peak SAR (extrapolated) = 1.74 W/kg

SAR(1 g) = 1.1 mW/g; SAR(10 g) = 0.662 mW/g

Maximum value of SAR (measured) = 1.2 mW/g

mY¥fg
— 1.2

USB Plug

— 0.975

0.750

0.525

0.300

0.075
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1g/10g Averaged SAFR.

I -
SAR; Zoom ScanValue Along Z, X=3, ¥=3 Markers
12
1.1 \
1.0 \
09 \
0.8 \\
07 -

0.3 ~_
0.0
0.005 0.010 0015 0.020 0.025 0.030 0.035

Figure 8 GSM 850 GPRS (1TXslot) with IBM T61 Test Position 1 Channel 251
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GSM 850 GPRS (1TXslot) with IBM T61 Test Position 1 Middle
Date/Time: 12/1/2011 7:05:27 PM

Communication System: GPRS 1TX; Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 837 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.965 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.5 V/m; Power Drift = -0.063 dB

Peak SAR (extrapolated) = 1.4 W/kg

SAR(1 g) = 0.884 mWI/g; SAR(10 g) = 0.536 mW/g

Maximum value of SAR (measured) = 0.979 mW/g

mYAfg
— 0.979

— 0.796

0.613

0.429

0.246

0.063

Figure 9 GSM 850 GPRS (1TXslot) with IBM T61 Test Position 1 Channel 190
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GSM 850 GPRS (1TXslot) with IBM T61 Test Position 1 Low
Date/Time: 12/1/2011 9:56:19 PM

Communication System: GPRS 1TX; Frequency: 824.2 MHz;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.967 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.751 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.1 V/m; Power Drift = 0.023 dB

Peak SAR (extrapolated) = 1.08 W/kg

SAR(1 g) = 0.682 mWI/g; SAR(10 g) = 0.415 mW/g

Maximum value of SAR (measured) = 0.749 mW/g

mYyyfqg
— 0.749

— 0.609

0.469

0.330

0.190

0.050

Figure 10 GSM 850 GPRS (1TXslot) with IBM T61 Test Position 1 Channel 128
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GSM 850 GPRS (2TXslots) with IBM T61 Test Position 1 High
Date/Time: 12/1/2011 8:51:27 PM

Communication System: GPRS 2TX ; Frequency: 848.8 MHz;Duty Cycle: 1:4.14954
Medium parameters used: f = 849 MHz; o = 0.986 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.18 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 27.6 V/m; Power Drift = 0.021 dB

Peak SAR (extrapolated) = 1.68 W/kg

SAR(1 g) = 1.07 mW/g; SAR(10 g) = 0.645 mWI/g

Maximum value of SAR (measured) = 1.18 mW/g

myy/ig
— 1.18

— 0.959

0.738

0.516

0.295

0.074

Figure 11 GSM 850 GPRS (2TXslots) with IBM T61 Test Position 1 Channel 251
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GSM 850 GPRS (2TXslots) with IBM T61 Test Position 1 Middle
Date/Time: 12/1/2011 5:39:40 PM

Communication System: GPRS 2TX ; Frequency: 836.6 MHz;Duty Cycle: 1:4.14954
Medium parameters used: f = 837 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.943 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 26.6 V/m; Power Drift = -0.028 dB

Peak SAR (extrapolated) = 1.37 W/kg

SAR(1 g) = 0.865 mWI/g; SAR(10 g) = 0.525 mW/g

Maximum value of SAR (measured) = 0.956 mW/g

myy/g
— 0.956

— 0.777

0.598

0.420

0.21

0.062

Figure 12 GSM 850 GPRS (2TXslots) with IBM T61 Test Position 1 Channel 190
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GSM 850 GPRS (2TXslots) with IBM T61 Test Position 1 Low
Date/Time: 12/1/2011 9:30:51 PM

Communication System: GPRS 2TX ; Frequency: 824.2 MHz;Duty Cycle: 1:4.14954
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.967 mho/m; € = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.741 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 22 VV/m; Power Drift = 0.006 dB

Peak SAR (extrapolated) = 1.06 W/kg

SAR(1 g) = 0.673 mWI/g; SAR(10 g) = 0.410 mW/g

Maximum value of SAR (measured) = 0.743 mW/g

mYyyfg
— 0.743

— 0.604

0.465

0.326

0.187

0.048

Figure 13 GSM 850 GPRS (2TXslots) with IBM T61 Test Position 1 Channel 128
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GSM 850 GPRS (3TXslots) with IBM T61 Test Position 1 High
Date/Time: 12/1/2011 10:22:27 PM

Communication System: GPRS 3TX; Frequency: 848.8 MHz;Duty Cycle: 1:2.76694
Medium parameters used: f = 849 MHz; o = 0.986 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.15 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 27.4 VV/m; Power Drift = -0.060 dB

Peak SAR (extrapolated) = 1.66 W/kg

SAR(1 g) = 1.05 mW/g; SAR(10 g) = 0.632 mWI/g

Maximum value of SAR (measured) = 1.16 mW/g

myy/g
— 1.16

— 0.942

0.725

0.507

0.290

0.072

Figure 14 GSM 850 GPRS (3TXslots) with IBM T61 Test Position 1 Channel 251
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GSM 850 GPRS (3TXslots) with IBM T61 Test Position 1 Middle
Date/Time: 12/1/2011 7:57:56 PM

Communication System: GPRS 3TX; Frequency: 836.6 MHz;Duty Cycle: 1:2.76694
Medium parameters used: f = 837 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.925 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.6 V/m; Power Drift = -0.031 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.836 mWI/g; SAR(10 g) = 0.508 mW/g

Maximum value of SAR (measured) = 0.927 mW/g

myYfg
— 0.927

— 0.754

0.581

0.407

0.234
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Figure 15 GSM 850 GPRS (3TXslots) with IBM T61 Test Position 1 Channel 190
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GSM 850 GPRS (3TXslots) with IBM T61 Test Position 1 Low
Date/Time: 12/1/2011 10:47:25 PM

Communication System: GPRS 3TX; Frequency: 824.2 MHz;Duty Cycle: 1:2.76694
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.967 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.713 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.6 V/m; Power Drift = 0.043 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.648 mWI/g; SAR(10 g) = 0.395 mW/g

Maximum value of SAR (measured) = 0.715 mW/g

myy/lg
— 0.715

— 0.581

0.447

0.314

0.180

0.046

Figure 16 GSM 850 GPRS (3TXslots) with IBM T61 Test Position 1 Channel 128
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GSM 850 GPRS (4TXslots) with IBM T61 Test Position 1 High
Date/Time: 12/1/2011 11:12:40 PM

Communication System: GPRS 4TX; Frequency: 848.8 MHz;Duty Cycle: 1:2.07491
Medium parameters used: f = 849 MHz; o = 0.986 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.15 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 27.4 VV/m; Power Drift = 0.008 dB

Peak SAR (extrapolated) = 1.64 W/kg

SAR(1 g) = 1.05 mW/g; SAR(10 g) = 0.638 mWI/g

Maximum value of SAR (measured) = 1.15 mW/g

myy/g
— 1.15

—1 0.935

0.720

0.504

0.269

0.074

Figure 17 GSM 850 GPRS (4TXslots) with IBM T61 Test Position 1 Channel 251
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GSM 850 GPRS (4TXslots) with IBM T61 Test Position 1 Middle
Date/Time: 12/1/2011 8:24:21 PM

Communication System: GPRS 4TX; Frequency: 836.6 MHz;Duty Cycle: 1:2.07491
Medium parameters used: f = 837 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.922 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.7 VV/m; Power Drift = 0.002 dB

Peak SAR (extrapolated) = 1.34 W/kg

SAR(1 g) = 0.844 mWI/g; SAR(10 g) = 0.512 mW/g

Maximum value of SAR (measured) = 0.936 mW/g

myy/g
— 0.936

— 0.761

0.586
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Figure 18 GSM 850 GPRS (4TXslots) with IBM T61 Test Position 1 Channel 190
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GSM 850 GPRS (4TXslots) with IBM T61 Test Position 1 Low
Date/Time: 12/1/2011 11:37:08 PM

Communication System: GPRS 4TX; Frequency: 824.2 MHz;Duty Cycle: 1:2.07491
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.967 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.714 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.9 V/m; Power Drift = -0.013 dB

Peak SAR (extrapolated) = 1.04 W/kg

SAR(1 g) = 0.654 mWI/g; SAR(10 g) = 0.398 mW/g

Maximum value of SAR (measured) = 0.724 mW/g

myy/g
— 0.724
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Figure 19 GSM 850 GPRS (4TXslots) with IBM T61 Test Position 1 Channel 128
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GSM 850 GPRS (1TXslot) with IBM T61 Test Position 2 Middle
Date/Time: 12/2/2011 9:40:41 AM

Communication System: GPRS 1TX; Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 837 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 2 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.457 mW/g

Test Position 2 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 13.6 V/m; Power Drift = -0.007 dB

Peak SAR (extrapolated) = 0.665 W/kg

SAR(1 g) = 0.406 mWI/g; SAR(10 g) = 0.239 mW/g

Maximum value of SAR (measured) = 0.450 mW/g

mYyyfg
— 0.450
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Figure 20 GSM 850 GPRS (1TXslot) with IBM T61 Test Position 2 Channel 190
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GSM 850 GPRS (1TXslot) with Lenovo Y-450 Test Position 3 Middle
Date/Time: 12/2/2011 2:55:29 PM

Communication System: GPRS 1TX; Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 837 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 3 Middle/Area Scan (31x51x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.015 mW/g

Test Position 3 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.87 V/m; Power Drift = 0.018 dB

Peak SAR (extrapolated) = 0.018 W/kg

SAR(1 g) = 0.014 mWI/g; SAR(10 g) = 0.010 mW/g

Maximum value of SAR (measured) = 0.015 mW/g

my¥/q
— 0.015

— 0.012

0.00966

0.00699

0.00432

0.00165
Figure 21 GSM 850 GPRS (1TXslot) with Lenovo Y-450 Test Position 3 Channel 190
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GSM 850 GPRS (1TXslot) with Lenovo Y-450 Test Position 4 Middle
Date/Time: 12/2/2011 11:25:55 AM

Communication System: GPRS 1TX; Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 837 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 4 Middle/Area Scan (41x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.267 mW/g

Test Position 4 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.81 V/m; Power Drift = -0.041 dB

Peak SAR (extrapolated) = 0.383 W/kg

SAR(1 g) = 0.238 mWI/g; SAR(10 g) = 0.150 mW/g

Maximum value of SAR (measured) = 0.262 mW/g

myyfg
— 0.262

—0.213
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0.015
Figure 22 GSM 850 GPRS (1TXslot) with Lenovo Y-450 Test Position 4 Channel 190
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GSM 850 GPRS (1TXslot) with Lenovo Y-450 Test Position 5 Middle
Date/Time: 12/2/2011 10:46:12 AM

Communication System: GPRS 1TX; Frequency: 836.6 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 837 MHz; o = 0.977 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 5 Middle/Area Scan (41x101x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.336 mW/g

Test Position 5 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 17 V/m; Power Drift = -0.144 dB

Peak SAR (extrapolated) = 0.451 W/kg

SAR(1 g) = 0.315 mWI/g; SAR(10 g) = 0.216 mW/g

Maximum value of SAR (measured) = 0.337 mW/g

mYyyfg
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Figure 23 GSM 850 GPRS (1TXslot) with Lenovo Y-450 Test Position 5 Channel 190
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GSM 850 EGPRS (1TXslot) with IBM T61 Test Position 1 High
Date/Time: 12/2/2011 3:19:20 PM

Communication System: EGPRS 1TX; Frequency: 848.8 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 849 MHz; o = 0.986 mho/m; €, = 54.3; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(9.38, 9.38, 9.38) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM1; Type: SAM; Serial: TP-1534

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.21 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 30.1 V/m; Power Drift = -0.086 dB

Peak SAR (extrapolated) = 1.75 W/kg

SAR(1 g) = 1.09 mW/g; SAR(10 g) = 0.658 mW/g

Maximum value of SAR (measured) = 1.21 mW/g

mYyyfg
— 1.21
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Figure 24 GSM 850 EGPRS (1TXslot) with IBM T61 Test Position 1 Channel 251
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GSM 1900 GPRS (1TXslot) with IBM T61 Test Position 1 High
Date/Time: 11/25/2011 7:28:09 PM

Communication System: GPRS 1TX; Frequency: 1909.8 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1910 MHz; o = 1.49 mho/m; €, = 52.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.958 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.9 V/m; Power Drift = 0.022 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) = 0.830 mWI/g; SAR(10 g) = 0.535 mW/g

Maximum value of SAR (measured) = 0.907 mW/g
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Figure 25 GSM 1900 GPRS (1TXslot) with IBM T61 Test Position 1 Channel 810
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GSM 1900 GPRS (1TXslot) with IBM T61 Test Position 1 Middle
Date/Time: 11/25/2011 7:02:57 PM

Communication System: GPRS 1TX; Frequency: 1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.47 mho/m; €, = 53.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.960 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.9 V/m; Power Drift = 0.125 dB

Peak SAR (extrapolated) = 1.36 W/kg

SAR(1 g) = 0.829 mWI/g; SAR(10 g) = 0.535 mW/g

Maximum value of SAR (measured) = 0.902 mW/g
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Figure 26 GSM 1900 GPRS (1TXslot) with IBM T61 Test Position 1 Channel 661
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GSM 1900 GPRS (1TXslot) with IBM T61 Test Position 1 Low
Date/Time: 11/25/2011 7:53:03 PM

Communication System: GPRS 1TX; Frequency: 1850.2 MHz;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.46 mho/m; €, = 53.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.03 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 26 V/m; Power Drift = -0.021 dB

Peak SAR (extrapolated) = 1.35 W/kg

SAR(1 g) = 0.845 mWI/g; SAR(10 g) = 0.543 mW/g

Maximum value of SAR (measured) = 0.915 mW/g
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Figure 27 GSM 1900 GPRS (1TXslot) with IBM T61 Test Position 1 Channel 512
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GSM 1900 GPRS (2TXslots) with IBM T61 Test Position 1 High
Date/Time: 11/25/2011 5:35:47 PM

Communication System: GPRS 2TX ; Frequency: 1909.8 MHz;Duty Cycle: 1:4.14954
Medium parameters used: f = 1910 MHz; o = 1.49 mho/m; €, = 52.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.941 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.7 VV/m; Power Drift = -0.014 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.812 mWI/g; SAR(10 g) = 0.528 mW/g

Maximum value of SAR (measured) = 0.875 mW/g
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Figure 28 GSM 1900 GPRS (2TXslots) with IBM T61 Test Position 1 Channel 810
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GSM 1900 GPRS (2TXslots) with IBM T61 Test Position 1 Middle
Date/Time: 11/25/2011 5:10:33 PM

Communication System: GPRS 2TX ; Frequency: 1880 MHz;Duty Cycle: 1:4.14954
Medium parameters used: f = 1880 MHz; o = 1.47 mho/m; €, = 53.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.947 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.1 V/m; Power Drift = -0.010 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 0.821 mWI/g; SAR(10 g) = 0.529 mW/g

Maximum value of SAR (measured) = 0.901 mW/g
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Figure 29 GSM 1900 GPRS (2TXslots) with IBM T61 Test Position 1 Channel 661



TA Technology (Shanghai) Co., Ltd.

Test Report
Report No. RZA1111-1953SAR01 Page 62 of 108

GSM 1900 GPRS (2TXslots) with IBM T61 Test Position 1 Low
Date/Time: 11/25/2011 3:26:17 PM

Communication System: GPRS 2TX ; Frequency: 1850.2 MHz;Duty Cycle: 1:4.14954
Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.46 mho/m; €, = 53.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.09 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.4 VV/m; Power Drift = -0.105 dB

Peak SAR (extrapolated) = 1.54 W/kg

SAR(1 g) = 0.938 mWI/g; SAR(10 g) = 0.608 mW/g

Maximum value of SAR (measured) = 1.02 mW/g
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Figure 30 GSM 1900 GPRS (2TXslots) with IBM T61 Test Position 1 Channel 512
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GSM 1900 GPRS (3TXslots) with IBM T61 Test Position 1 High
Date/Time: 11/25/2011 6:34:08 PM

Communication System: GPRS 3TX; Frequency: 1909.8 MHz;Duty Cycle: 1:2.76694
Medium parameters used: f = 1910 MHz; o = 1.49 mho/m; €, = 52.9; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 High/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.969 mW/g

Test Position 1 High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.1 V/m; Power Drift = 0.060 dB

Peak SAR (extrapolated) = 1.33 W/kg

SAR(1 g) = 0.838 mWI/g; SAR(10 g) = 0.542 mW/g

Maximum value of SAR (measured) = 0.911 mWi/g
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Figure 31 GSM 1900 GPRS (3TXslots) with IBM T61 Test Position 1 Channel 810
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GSM 1900 GPRS (3TXslots) with IBM T61 Test Position 1 Middle
Date/Time: 11/25/2011 6:09:09 PM

Communication System: GPRS 3TX; Frequency: 1880 MHz;Duty Cycle: 1:2.76694
Medium parameters used: f = 1880 MHz; o = 1.47 mho/m; €, = 53.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.985 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.4 V/m; Power Drift = 0.015 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.851 mWI/g; SAR(10 g) = 0.547 mW/g

Maximum value of SAR (measured) = 0.931 mW/g
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Figure 32 GSM 1900 GPRS (3TXslots) with IBM T61 Test Position 1 Channel 661
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GSM 1900 GPRS (3TXslots) with IBM T61 Test Position 1 Low
Date/Time: 11/25/2011 3:52:41 PM

Communication System: GPRS 3TX; Frequency: 1850.2 MHz;Duty Cycle: 1:2.76694
Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.46 mho/m; €, = 53.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 1.15 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.7 V/m; Power Drift = -0.094 dB

Peak SAR (extrapolated) = 1.56 W/kg

SAR(1 g) = 0.963 mWI/g; SAR(10 g) = 0.612 mW/g

Maximum value of SAR (measured) = 1.08 mW/g
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Figure 33 GSM 1900 GPRS (3TXslots) with IBM T61 Test Position 1 Channel 512
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GSM 1900 GPRS (4TXslots) with IBM T61 Test Position 1 Middle
Date/Time: 11/25/2011 8:39:50 PM

Communication System: GPRS 4TX; Frequency: 1880 MHz;Duty Cycle: 1:2.07491
Medium parameters used: f = 1880 MHz; o = 1.47 mho/m; €, = 53.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.918 mW/g

Test Position 1 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 24.3 V/m; Power Drift =-0.011 dB

Peak SAR (extrapolated) = 1.28 W/kg

SAR(1 g) = 0.784 mWI/g; SAR(10 g) = 0.504 mW/g

Maximum value of SAR (measured) = 0.858 mW/g
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Figure 34 GSM 1900 GPRS (4TXslots) with IBM T61 Test Position 1 Channel 661
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GSM 1900 GPRS (3TXslots) with IBM T61 Test Position 2 Middle
Date/Time: 11/25/2011 10:04:50 PM

Communication System: GPRS 3TX; Frequency: 1880 MHz;Duty Cycle: 1:2.76694
Medium parameters used: f = 1880 MHz; o = 1.47 mho/m; €, = 53.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 2 Middle/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.817 mW/g

Test Position 2 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 23.2 V/m; Power Drift = -0.044 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) = 0.720 mWI/g; SAR(10 g) = 0.433 mW/g

Maximum value of SAR (measured) = 0.793 mW/g
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Figure 35 GSM 1900 GPRS (3TXslots) with IBM T61 Test Position 2 Channel 661
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GSM 1900 GPRS (3TXslots) with Lenovo Y-450 Test Position 3 Middle
Date/Time: 11/25/2011 11:08:18 PM

Communication System: GPRS 3TX; Frequency: 1880 MHz;Duty Cycle: 1:2.76694
Medium parameters used: f = 1880 MHz; o = 1.47 mho/m; €, = 53.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 3 Middle/Area Scan (31x41x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.051 mW/g

Test Position 3 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.98 VV/m; Power Drift = -0.189 dB

Peak SAR (extrapolated) = 0.061 W/kg

SAR(1 g) = 0.049 mWI/g; SAR(10 g) = 0.044 mW/g

Maximum value of SAR (measured) = 0.051 mW/g
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Figure 36 GSM 1900 GPRS (3TXslots) with Lenovo Y-450 Test Position 3 Channel 661
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GSM 1900 GPRS (3TXslots) with Lenovo Y-450 Test Position 4 Middle
Date/Time: 11/25/2011 4:46:07 PM

Communication System: GPRS 3TX; Frequency: 1880 MHz;Duty Cycle: 1:2.76694
Medium parameters used: f = 1880 MHz; o = 1.47 mho/m; €, = 53.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 4 Middle/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.731 mW/g

Test Position 4 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.6 V/m; Power Drift = 0.076 dB

Peak SAR (extrapolated) = 1.11 W/kg

SAR(1 g) = 0.645 mWI/g; SAR(10 g) = 0.356 mW/g

Maximum value of SAR (measured) = 0.718 mW/g
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Figure 37 GSM 1900 GPRS (3TXslots) with Lenovo Y-450 Test Position 4 Channel 661
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GSM 1900 GPRS (3TXslots) with Lenovo Y-450 Test Position 5 Middle
Date/Time: 11/25/2011 10:35:39 PM

Communication System: GPRS 3TX; Frequency: 1880 MHz;Duty Cycle: 1:2.76694
Medium parameters used: f = 1880 MHz; o = 1.47 mho/m; €, = 53.1; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 5 Middle/Area Scan (31x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.263 mW/g

Test Position 5 Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.2 V/m; Power Drift = 0.022 dB

Peak SAR (extrapolated) = 0.325 W/kg

SAR(1 g) = 0.250 mW/g; SAR(10 g) = 0.211 mW/g

Maximum value of SAR (measured) = 0.261 mW/g
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Figure 38 GSM 1900 GPRS (3TXslots) with Lenovo Y-450 Test Position 5 Channel 661
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GSM 1900 EGPRS (3TXslots) with IBM T61 Test Position 1 Low
Date/Time: 11/25/2011 9:08:05 PM

Communication System: EGPRS 3TX; Frequency: 1850.2 MHz;Duty Cycle: 1:2.76694
Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.46 mho/m; €, = 53.2; p = 1000 kg/m3
Ambient Temperature:22.3 C Liquid Temperature: 21.5°C

Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3816; ConvF(7.51, 7.51, 7.51) Calibrated: 10/3/2011;
Electronics: DAE4 Sn905; Calibrated: 6/24/2011

Phantom: SAM2; Type: SAM; Serial: TP-1524

Measurement SW: DASY5, V5.2 Build 162; SEMCAD X Version 14.0 Build 59

Test Position 1 Low/Area Scan (51x111x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.983 mW/g

Test Position 1 Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.3 V/m; Power Drift = 0.101 dB

Peak SAR (extrapolated) = 1.39 W/kg

SAR(1 g) = 0.869 mWI/g; SAR(10 g) = 0.551 mW/g

Maximum value of SAR (measured) = 0.948 mW/g
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Figure 39 GSM 1900 EGPRS (3TXslots) with IBM T61 Test Position 1 Channel 512
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ANNEX D: Probe Calibration Certificate

Calibration Laboratory of ) Schwalzarischor Kallbeiordisnst
Schmid & Partner Sarvice suisse déalonnage
Engineering AG Servizic svizzero di taratura
Zeughausatrasss 43, 3004 Zurleh, Swiedand f’:‘“‘ 3 Swiss Calibralion Service
Wl
Acenediled by lhe Swiss Aocredialion Service (SA5) Accraditation Ho.: SCS 108

The Swiss Accreditation Service is one of the signatories ta the EA
Multilateral Agreement for the reocognition of calibration oertificates.
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| Hedarance 30 0B Alenuaior | SM: S5923 (30b) E5-Mar-11 (Mo, 217-01370] Apriz

Fedoranes Probe ESIOD &M 33 20-Dac-10 (N, ES3-313_Deal B D11

DAE4 SN G 3-May-11 (Mo, DNES-664_May11) Mey-12

Sacondary Slandant: o Cineck Data (in houss) Sthadulad Checs

RF generabal HF 88480 USIEAAI I A-ALsg-08 (i house ¢heck Oct-08) In hause chack; Gok-11
Mefwnrk Analyzar HP §753E 537350565 18Cct-01 fin howsa chack Ocl-10) In hotss chack: Ocl-11
Caiibrabed by:

Appiroad by

Issued: Ocicber 3, 2011

Thig galibeafion ceificale shall nofd e reproduced excepd in full withiout witlen appnoeal of the laborasary.
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Calibration Laboratory of

s Schrepizenscher Kalibrierdienst
Schmid & Pariner ¢ Sorvies sulsse détalonnage
Engineering AG g Sorvizio evizzeco i tarstura
Zeughausstrasae 43, BI04 Zurich, Swiarkand Swiss Callbration Service
Accradiled by the Swiss Accrecitalion Servce (SAS) Accreditation No.. SCS5 108
The Swiss Accreditation Servica Is one of the signatories to the EA
Mubtilateral Agreamant for tha recognition of callbration certificates
Glossary:
T3L tissie simulading liguid
NORMx.Y.Z sansitivity in free space
ConvF sensitivity in TSL / NORME,y.2
DCR diode compression point
CF crest factor {1tduty_cycle) of the RF signal
A B C modulation dependent Bnearizathon parameters
Polarization o p ratalion around probe axs
Polarizalion 5 3 rotation arcund an axis that i in the plane normal to probe axis (3t measurement center),

Lg., & = 0 iz normal fo probe axis

Calibraticn is Performed According to the Following Standards:
al |EEE Std 1628-2003, "IEEE Recommuended Practice for Determining tha Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, December 2005
by |EC 822081, “Procedure to measwre the Specific Absorption Rate (SAR) for hand-hald devices used in close
proximity ta the ear {frequency range of 300 MHz to 3 GHz)". Fabruary 2005

Methods Applied and Interpretation of Parameters:

+  NORMzxy.z Assessed for E-flold polarization 8 = 0 {1 = 300 MHz in TEM-cell; [ > 1800 MHz: R22 waveguide),
NORMx.y, 2 are only intermediate values, 2., the uncertainties of NORMx,y.2 does nol affect the E*-field
unzertainty inside TSL {see bolow ConvF).

= NORM(x p,z = NORMx, .z * frequency_respanse (3ee Frequency Responsa Chart). This linearization is
implemented in DASY4 software versions iater than 4.2, The uncerainty of the frequency response i included
in the stated uncertzinty of CanvF,

* DCPxy.z: DCP are numearical limearization parameters assessed based on thae data of power sweep with CW
signal (no uncertainty required). DCP dees not depend on freguency nos media.

«  PAR:PAR is the Peak to Average Ratic that is not calibeated bul determined based on (e signal
characterstics

= Axyz Buyz Cuyz VRx Yz A B, Care numencal lingarization parametars assessed based on the data of
power sweep far gpecific modulation signal, The parameters do not depand on fraquency nor media. ¥R is the
maimurm calibration range expressed in RME voltage across the dicde.

»  ComvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperaturs Transfer
Standard for f = 80 MHz) and inside waveguide using analytical field distributicns based on powar
maasuraments far £ > B00 MHz. The sams setups are usad for assessment of the parameters apphed for
boundary compensation {alpha, depth) of which typical uncedainty values are given. These parameters ane
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL cormespords
to NORMx, v,z * ConvF wherehy the uncertainty corresponds to thal given for ConvF, A frequency dependent
ComvF iz used in DASY version 4.4 and higher which allows extending the valldity from & 50 MHz to £ 100
MMz,

= Spharical izotropy (30 deviation from izolropy): in a fisld of low gradiants realized wsing & flat phantom
exposed by a patch antenna.

= Senzor Offzet The sensor offset cormesponds to the offset of virtual measurement center from the probe tip
{om probe axis}. Mo tolerance raguired.

Cerificale Mo: EX3-3316_0¢li4 Page 2 of 11
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EXI0OWA - 3N 3E16 Oclober 3, 2011

Probe EX3DV4

SN:3816

Manufactured:  September 2, 2011
Calibrated: October 3, 2011

Calibrated for DASY/EASY Systems

(Mote: non-compatible with DASY 2 system!)

Corlificata Mo EX3-318_0cl11 Page 5 of 11
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EX3DW4- Sh:3816 October 3, 2011
DASY/EASY - Parameters of Probe: EX3DV4 - SN:3816
Basic Calibration Parameters
Sonsor X Sensor Y SensorZ Une {k=2)
“Horm (uViiim)TY .48 0.56 0,81 101 %
Dcr;n[mw“ 9.8 102.2 1021
Modulation Calibration Parameters
[1TTs] Communicatlon System Name PAR A B c | VR Unc™
4B dB dB mV (k=2}
0000 ] 0.60 x 0,00 000 1.00 1113 =2 T %
v | oaoo 0.0 100 | 1#7.3

z D.oo .00 1.00 1&7.T

The reported unceraintly of measurement is stated as the standard uncerainty of measurement
mullipled by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%,.

* The uncertainies of Morm:, ¥, 2 da not atact tha E'diakd uncartainty Inskie T5L (ses Fages & and 6}
B | fnearizatian parametnr: uncertary nof requinsd.

E Uncarainty is detarmined using the max. deviation from linear responss sophang reclengular disinbation and 5 expressed for the sguars of the
fied wanlue.

Cartificats Mo: EX3-3816_Oct11 Page 4 of 11
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EX3Dva- SN:3818 Dedobar 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3816

Calibration Parameter Determined in Head Tissue Simulating Media

F (MHz)© p.ﬂm ¥ m?;r::;i'viw ComF X | cConvF ¥ | ComvE Z | Alpha ?:-ﬁ:? 'fihv,:":".ti
450 43.5 0.87 9.87 B.97 8.8v 0.11 1.00 134 %
_7E0 | 418 0.89 g.47 947 047 | 062 | o078 | £i20%
BaS | 41.5 0.80 | 822 ! 9.22 g.22 0.76 .66 +12.0 %
1450 40.5 1.20 8.58 B.58 B.58 0BS5S 0.77 £12.0%
1750 401 137 | 823 B.23 8.23 0.80 0.58 £12.0%
1900 40.0 1.40 .80 7.80 7.90 0.80 0.57 +12.0 %
2450 a8.2 1.80 . 7AT 71T 717 0.686 0.64 12.0 %
2600 38.0 1,96 7.06 7.06 7.06 0,64 087 £12.0%

© Fraqusency vahdity of £ 100 MHZ Gy aopliss Tor DASY vi.4 and higher {see Pags ), eles s restricted to + 80 MiHz. The uncerairy is be RSS
af the CoanyF uncartenty al cabbration mequency and tha urcatainly for he indicated frequency band.

F A frequancies balow 3 GHz, the validity of issue parametors (g and ) can be relased bo & 10% if Iguid compansalion ormula is apgled o
redined AR valuss, Al equences abowe 3 GHE, [he vald iy of issue parameters [z and o) is reslfiched to & 5% The wnoertainly is the RES of
e CordF uncartaingy far ndicated largel liaus parsemsbens,

GCerificals Moo EX3-3816_0ct11 Page 5 af 11
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EX IOV ZN.J816 Crctomer 3. 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3816

Calibration Parameter Determined in Body Tissue Simulating Media

f (MHz)© - ml:i:v’ c"";&ﬁﬁ“' ConvF ¥ | ConvFY | ComvFZ .: Alpha m :JuTz}L
450 56.7 0.94 10.83 10.83 10.83 0.02 1.00 £13.4%
TE0 555 0.96 0.50 9.50 9.50 : .80 0.70 +12.0 %
B35 55.2 0.97 9.38 9.38 9.38 .68 0.68 +12.0%
1750 53.4 148 7.80 7.80 7.80 0.80 D65 | £12.0%
1800 53.3 152 7.51 7.51 .51 0,80 065 £12.0%
2450 52.7 1.85 718 7.14 7.18 0.60 060 | £12.0%
| 2600 | s25 | 246 | 744 7.14 T.14 0.80 050 | £120%

“ Frequency validity of £ 100 MHZ enty applies for DASY w4 and highar (3ea Page 20, eles | # reuiced 4o & 50 MHz. The uncertainty is the RES
af the Corf unceriainty ad calibration fegquency and the uncaralnty far ihe irdicaied trequency bard,
Fal froquances pelow 3 GHE, the walidity of Bsue paramelers (r and of can be relaxed to £ 10% if liquic compensabion formua & applied io

measurad SAR valurs, A7 frequencies aboes 3 GHz, the validity of Sssue paramabens (¢ and o) & ralricied o + 5%, The uncerlainty is e RSS of
1he ConvF uncertainty for indicated target lissus parameters

Canlificata Mo EX3-3816_0Dct11 Page & of 11
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EX2004— SM:I816 Dtober 3, 2011

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

g | sz
3 | |

g ;

:

g I -| i
IE‘ I

o e Y | R N N (Y A O | | I s LAl | | e S £
500 1000 1500 2000 2500 3000
f [MHz]

& R

Uneartainty of Freguency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SMISE1S Oaotooer 3, 2011

Receiving Pattern (¢), 3 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: + 0.5% (k=2)
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EX300Vd- SM:3616
Dynamic Range f(SARpead)
(TEM cell , f = 300 MHz)
3
g
i
5
B
107 w! WF 10

SAR [mWiem3)]

[#]

.Kwngra‘bed X not compensated Ym[_l e
¥ not compensated Z cormpensated £ ot compersated

SAR [mWicm3]
|=] = '
X compensated X not compensated ¥ compEnsated
Le | o
¥ ot compensated £ compensated £ nat compansated

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

Oictober 3, 2011
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EX30v4- SM3EIE Ogctobsar 3, 2011

Conversion Factor Assessment

F= B35 MHz WGLS RS (H_comf) f= 1900 MHz.WGLS R22 (H_com)
ad

[

L
-
i

5

EAR [y
@
SR [ARgi

&

e
=

a n m| L B [ L] o 3 o n o = Ll
zjmm)
8 5] | L8]
Pl PRl hiﬂl e

Deviation from Isotropy in Liquid
Error {¢, 3}, f=900 MHz

10 =08 085 04 02 00 0 04 0©08& 02 1D
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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EXGDVA~ SNGE1E Cctober 3, 2011

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3816

Other Probe Parameters

Sensor Arrangament Triangular
Connector Angle (°) Ml applicable
Mechanical Surface Detection Mods enakled
Optical Surface Detection Mode disablad
Probe Overall Length 337 mam
Frobe Body Diameater 10 mm
Tip Length 9 mm
Tip Diarmetsar 25mm
Probe Tip o Sensor X Calibralion Point imm
Probe Tip 1o Sensor ¥ Calibration Point 1 mm
Probe Tip to Sensor £ Calibration Point 1 mm
Recommandad Measurament Distance from Surface 2 mm

Cartificabe No. EX3-3816_0c111 Page 11 of 11
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ANNEX E: D835V2 Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzarland

Schweizerischar Kalibriardianst
Service suisse d'étalonnage
Sarvizlo svizzera di taralura
Swiss Calibration Servica

Acoradited by the Swess Accreditation Sarvica (SAS)
The Swiss Acoreditation Service is one of the signatories 1o the EA
Multiiateral Agreement for the recognition of calibration certificates

cient  TA-Shanghai (Auden)
CALIBRATION CERTIFICATE

Dbjest DB3sv2 - SN: 4d020

Becreditation Mo.: SCS 108

Certificate No: DB35V2-4d020_Aug11

S

Calibration procadurals)

QA CAL-05.v8 _
Callbration procedure for dipole validation kits above 700 MHz -

Cafibration data:

August 26, 2011

This calibraton certdicata documants the raceability to national standards, wiich realize the physical units of measurements (S1)
The measuremerts and the uncortaintics with confidance probability are geven an the folowing pages and are pan ol the cerificate

All cadbrations have baan conducied in the chodad laboratory facdity: environrnent temperature (22 £ 31°C and bumidity < 7%

Calibration Equipmant used (MATE orilical for caliration)

Meame Function Signaturia
Calibrated by: et Kagiras Laboratary Technician '
Approwed by Katjia Pokovic Technical Managar

P

Issued: August 38,

Primary Standands 10 # Cef Date (Ceriilicate No.) Seheduled Calibrafion
Fower matar EFM-4424 GA3T480704 D8-0ct-10 (Mo, 217-01566) Qet-11 i
Powar sansor HP 84814 LIS3T 24 TES Of-Oaot-10 (Mo, 217-019266) Oet-11

Reterance 20 dB Albanuator EN: 55085 (208 29-Mar-11 (Mo, 21701267 Apr-12

Type-M mismatch combination SN 5047 .2 06327 £3-Mar-11 (Mo, 217-01371) Apr-12 :
Redemance Probe ESIDVI S A205 Z-Apr-11 (No. ES3-3205_April) Apr-12

DAE4 Sh: 601 Od-Jul-11 (Mo, DAE4-E01_Juli 1) Jul 12

Sacondary Standards 0 & Chack Date (in house} Scheguled Chack
Pawer sansar HP 84814 MY41oaany 18-0ct-02 (in house chack Oot-08) I hsuga check: Oot-11
RF genaralor A&S SMT-08 100005 (- BB [ howse check Oct-08) I heasa check: Oot11
Natwork Aralyzer HP 8753E U537 300565 54206 18-0c-01 (in house chack Ocl-10) In house check: Oct-11

2011

Certificate No; DE3SY2-40020_Aug11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accraditation Service (SAS) Accreditation He.: SCS 108
The Swiss Accreditalion Bervice is one of the signatories o the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
MN/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

D) 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

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“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 Systern 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
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 Return Loss ensures low
reflected power. No uncertainty required.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required,

» 5AR 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,

« S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result,

Cenificate Mo: DBISVE-4d020_Awgl1 Page 2 o4 B
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Measurement Conditions

DASY system configuration. as far as nol given on page 1.

DASY Version DASYS WE2.6.2

Extrapolation Adwvanced Extrapolation

Phantom Modular Flat Phantom

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 following parameters and calculations were applied.
Temperature Permittivity Conductivity

Hominal Head TSL parameters 220°C 415 .90 mho'm

Measured Head TSL parameters [220+02) "0 41126% 0.89 mha'/m = 6 %%

Head TSL temperature change during test <0.56*C
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Candifian

SAR measurad 250 mW input power 232mWig

SAR for nominal Head TSL paramaters

normalized to 1W

9.34 mW fg + 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL

condition

SAR measured

250 mW input power

1.82mW/g

SAR tor nominal Head TSL parameters

narmalized to 1W

6.11 mW /g = 16.5 % (ks2)

Body TSL parameters
The following parameters and caloulalions were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 2.0°C £5.2 0.97 mhom
Measured Body TSL parameters (220 =02)°C 53426 % 0.99 mha/m + & %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Condition
SAR measured 250 mW inpul pawer 2d42mW/ig

SAR lor nominal Body TSL parameters

normalized 1o 1W

846 mW g = 17.0 % (k=2)

SAR averaged over 10 em” (10 g} of Body TSL

condition

SAR measured

250 mW inpdt power

1.59mW /g

SAR for nominal Body TSL parameters

normalized o 1W

6.26 mW /g =165 % (k=2)

Cenificate Mo: DEISV2-40020_Aug11
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Appendix
Antenna Parameters with Head TSL

Impadance, transformad to feed point 52910 -3.1j0

Feturn Loss -27.7 4B
Antenna Parameters with Body TSL

Impedanca, transformed o feed paint 48,7 i1-54 2

Return Loss -25.1 dB
General Antenna Parameters and Design

Elactrical Delay (one direction) | 1.381 ns

Aftar lomg tarm use with 100W radiated powear, cnly a slight warming of the dipote near the faedpaint can be measured,

Thia dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected fo the

second arm of the dipole. The antenmna | therefore shon-circulted for DC-signals.

Mo axcassive force must be applied to the dipole arms, because they might bend or the soldered connections near the

feedpoint may be damaged

Additional EUT Data

Manutacturad by

SPEAG

Manufactured on

April 22, 2004

Carificate No: DEIEV2-4d4020_Aug11
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DASYS Validation Report for Head TSL

Dare: 25.08.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB35V2; Serial: D35V - SN: 4d020
Communication System: CW: Frequency: 833 MHz
Medium parameters used: [ = 835 MHz; o = 0.89 mho/m; & =41.1; p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASY S (IEEEMEC/AMNST CA3. 19-2007)

DASYS2 Configuration:
= Probe: ES3DVY - SN3205; ConvF(6.00, 6.07, 6.07); Calibrated; 29,04,201 |
= Sensor-Surface: dmm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: (4.07.2011
« Phantom: Flat Phantom 4.91; Type: QDOOOP4IAA; Serial: 1001

« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.930 Vim: Power Drift = 0,03 dB

Peak SAR (extrapalated) = 3421 Wikg

SAR(I g) = 2.32 mW/g; SAR(10 g} = 1.52 mW/g

Maximum value of SAR (measured) = 2. 708 mWiyg

~13.a0

15080

0dB =2.710mW/g

Cerificate No: DBISV2-44020_ Aug1i Page 5of &
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Impedance Measurement Plot for Head TSL

3 fAug &1l 992146
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DASYS Validation Report for Body TSL

Date; 26.08.2011

Test Laboratory; SPEAG, Zunch, Switzerland

DUT: Dipole 835 MHz; Type: DEB35SV2; Serial: DE3SVE - SN: 44020

Communication System: CW; Frequency: 835 MHz

Medium parameters used: F = 835 MHz; ¢ = 0.99 mho/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS {IEEE/AECSANSI C63.19-2007)

DASYS2 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDODOP49AA: Serial: 1001

DASYS2 52.6.2(482), SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55406 Vim: Power Dvill = 0,02 dB

Peak SAR (extrapolated) = 3.500 Wikg

SAR(] g) = 2.42 mW/g; SAR(10 g) = L.59 mW/g

Maximum value of SAR {measured) = 2,827 mW/g

dB = 2 830mW/e
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Impedance Measurement Plot for Body TSL
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ANNEX F: D1900V2 Dipole Calibration Certificate

Calibration Laboratory of Ay
Schmid & Partner iﬁ;—t
Engineering AG z
Zeughausstrasse 43, 8004 Zurich, Switzerland l:::f-'."f‘;:_c'\ o
elyalaste™

x

Accrediled by tha Swss Accreditation Service [SAS)
The Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreement fof the recognition of eallbration eertificsles

TA-Shanghai (Auden)

Chlent

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibralion Service

Acereditation Mo SCS 108

Certifieats No: D18900V2-5d060_Aug11

[CALIBRATION CERTIFICATE

B

Dbject D1200V2 - SN: 5d060 {

Calibration proceduals)

Calibraton date:

QA CAL-D5.vE

Calibration procedure for dipole validation kits above 700 MHz

August 31, 2011

Cadibration Equipment used (MATE exiticd for calibration)

Raferance 20 dB Attanuatos
Typa-M mismabch combination
Raferance Probe ESADVA

Primary Standards 1D ¥
Pavsr matar EPM-4428 GBIT4R0704
Power sansor HP B4814A Us3r2e27as

BM; 55086 (20b)
Sh: 50472 0 DEIZT
5N 3205

Network Anatyzer HP BTSIE

Caibirited by:

Approved by:

| This calibration cartificate ehall nol be rproduced excapt in 1ull withowt wiitten approwal of the lsboratory.

DAE4 SM: 601
Secondary Standards 0 #

Power sensor HP 84814 MY 41082317
AF generator RAS SMT-06 100005

LISaTEHISES 54206

Mama
D Hiey

Kana Pokovic

Cal Date {Cenificate Mo

06-0ct-10 (Mo, 217-01286)
06-Ccl=10 (Mo, 217-01266)
29-Mar-11 (Mo 217-01367)
29-Mar-11 (Mo, 217-01371)
29-Apr-11 {Mo. E53-3205_apri1)
O4-Ju-11 (N, DAEL-801_Jd11}

Check Date {in housa)

This calbration cenificale documents the tracesbility to natonal siendands, which realize the physical unita of measurements 50,
Th maasuramants and the Unceanties with confidance procabilty are given on the lallewing pages and are part of the cenificate.

Al calibrations have been condustad in the closed labaratory facilty: rimnment lemperaties (22 = 35°C and humidity = T0%,

Schadusad Calibraton

Oct-11
Oct-11
Apr-12
Apr-12 e
Apr1g
Jul-12

Scheduled Check

16-Oet-02 {in house check Oei-09)
04-Aug-99 (in housa chack Oct-08)
1B-Det-01 {in housa chack Oct-10)

Function

Labieralsry Tachnician

Technical Manager

Cerificate Mo: D1900V2-54060_Aug11

In hause chack: Oci-11
In housae chack: Oct-11
In house chack: Oct-11

Signature

DR

I=sued: Awgust 31, 2011
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Calibration Laboratory of A, Schwelzerischer Kalibrierdienst
Schmid & Partner j%’é g Service sulsse d'étalennage

EI'IQil'IEEFiﬁg AG P Servizio svizzero di taratura
Zoughausstrasse 43, 8004 Zurieh, Switzerland {ﬁ}-" S  swiss Calfbratlon Bervice

L PP P B

Aocradied by the Swiss Accreditation Service (SAS) Accraditation He.: SCS 108

Tha Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreemant for the recognition of calloration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
A nat 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 Wirgless
Communications Devices: Measurement Techniques”, December 2003

b} IEC B2209-1, "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

¢) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“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 Paramefers 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 Retumn Loss: These parameters are measurad with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty reqguired.

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

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

Cerificate No: D1900V2-5d060_Augl Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52 8.2
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phantom
Ealxnn:a Dipole Center - TSL 10 mm with Spacer =]
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Parmittivity Conduetivity
Mominal Head TSL parameters 22.0°C 40,0 1.40 mho'm
Measured Head TSL parameters [22.0£02)°C WEE% 1,42 mhoim + 6 %
Head TSL temperature change during test <057 —
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mW input power 1W02mW/ g
SAR for nominal Head TSL parametars narmalized to 1W 40.3 mW fg £ 17.0 % (k=2)
'S_A.FI averaged over 10 cm”® {10 g) of Head TSL condition
SAR measurad 250 m\W input power 530mW /g
SAR for nominal Head TSL paramaters nomalized to 1W 211 mW /g £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applisd.
Temperature Permittivity Conduchvity
Mominal Body TSL parameters 20°C 53.3 1.52 mhadm
Measured Body TSL parameters {22.020.2)°C 53.0+6% 1.57 mba'm = 6 %
Body TSL temperature change during test =05"C —
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Candition
SAR measured 250 mW input power 10.6 mW /g
SAR for nominal Body TSL paramaters normalized to 1W 1.7 mW g £17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measurad 250 mW input power 555mW i g
SAR for nominal Body TSL parameters normalized fo 1W 2.0 mW [ g = 16.5 % (k=2)

Cerificate Mo: D1900V2-5d060_Auwg11 Page 3of8
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Appendix
Antenna Parameters with Head TSL
Impedance, fransformed to feed point . E2EQ+7.5)0
Return Loss - 22.3dB
Antenna Parameters with Body TSL
impedanca, transformed to feed point 4T3+ 70
Return Loss -21.3 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.194 ns I

After long lerm use with 100W radiated power, anly a slight warming of the dipala near the feedpaint can be measured.

The dipala is made of standard semirigid coaxial cable, The center conductar of tha feading line ks direclly connected to the
second am of the dipole. The antenna is theretore short-circuited far DC-signals.

Mo axcessive force must be applied to the dipole arms, bacause they might bend or the soldered connections near the
feedpoint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Manutactured on December 10, 2004

Certificate No: D1900V2-50060_Aug11 Page 4 of &
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DASYS Validation Report for Head TSL

Date: 300082011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI%00V2; Serial: D1900V2 - SN: Sd0ad

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f= 1900 MHz; o = 1.42 mho/m; £, = 39.5: p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS2 Configuration:

Probe: ES3DWV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 29.04,2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 3.0 (front); Type: QDODOPS0AA; Serial: 1001

DASYS2 52.6,2(482) SEMCAD X 14.4.5{3634)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm. dz=5mm

Refercnce Value = 97,636 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 18.535 Wikg

SAR(1 g) = 10.2 mW/g; SAR{10 g} = 5.3 mW/g

Maximum value of SAR (measured) = 12.600 mW/g

F0.00

0dB = 12.600mW/g

Cerificate No: D1900V2-5d060_Aug11 FPage 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 31.08.2011

Test Lahoratory: SPEAG, Zurich, Switzerland

DUT: Dipode 1900 MHz: Type: D190V 2: Serial: D1900V2 - SN: Sd06i

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.57 mho/m; & = 53.9; p = 1000 kg/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEEAEC/ANST CA3.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205: ConvF(4.62, 4.62, 4.62); Calibrated: 29.04.201 1
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn60 ; Calibrated: 04.07.2011

Phantom: Flal Phantom 5.0 (hack): Type: QDOOOPS0AA; Serial: 1002

DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 96.435 Vim; Power Drift = -0.0099 dB

Peak SAR {extrapolated) = 18.663 Wikg

SAR(1 g) = 10.6 mW/g; SAR(10 g) = 5.55 mW/g

Maximum value of SAR {measured) = 13.397 mW/g

-1.00

1208

1680

-0

0 dB = 13 400mW/g
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Impedance Measurement Plot for Body TSL
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ANNEX G: DAE4 Calibration Certificate

Calibration Laboratory of A U'.ﬁ. P oy

Schmid & Partnar S Servior suisse d'étalonnags
Enginesring AG L = Sprvizio svizzaro di tarstura

Zaughauasiragae 43, 8004 Zurich, Switrerland ﬁ Swiss Callbration Service

Accradited by the Swiss Accradiation Senice (545)
The Swiss Accreditalion Service is one of the signatarias to the EA
Multilataral Agreement for the recognition of calibration certificates

Accreditation Ne.: SCS 108

Cllgnt

|¢erﬂlrmr4n Dﬁﬂ-ﬂﬁE Juﬂ‘|1" )

CALIBFIATIGH GERTIFICATE

Cibjpot 'DAE4-SD 000 D04 BK - SM: 805~

AL T S —
Galrbratjbﬁ pl‘L‘.iEEﬂl.I‘& fclf iheﬂﬂia -Ec.‘thsmnn Elacimml:s [DAE}

Clibration precatreds)

Calibeation data: [June 24,2041 -~

This calipration canilicede documents the traceabdity to national standsrds, which realize the physical urits of measarements (31,
The measurements and tha uncanainties with contidanca probability are given an the bollorsing papas and ae parl of fhe caficate,

A% calibrations have been conduciad in e cosed laboratany faciity: environmant lemporaies (22 2 31%C and humidiy < 70%.

Calibralion Equipsmant used (ME&TE critical for cal®raton}

| Primary Standands 0 ¥ Cal Data (Cartificata Mo, Seheduled Calibratian
Wailklay Mutimeser Type 2000 5M: 0910278 28-Sap-10 (Mo:10376) Sap-11
| Secondary Standards Dk Chack Data fin housa) Scheduled Chack

Calibralor Boo V1.1 5E UMS 008 AB 1D{M- QE-Jun-11 (in house thﬁl‘:k}

Weme .. Functn
Calirasad by: i_Dm‘rinlq,unShgflon T ’rmi-rkuan A e
Appraved by iiin‘aEr’.TmT""' L D Gt

In house chack: Jur-12

w“ﬂﬁtw

Isswad: Juna 24, 2011
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Calibration Laboratory of A, Schwalzarischer Kalibrisrdianst
Schmid & Partner M . Service sulsse d'dtalonnage
Engineering AG EL - Servizio svizzers di taratura
Zeugheussirasse 43, 3004 Zurich, Switzsriand aﬁf Swiss Calibration Service
Accredited by the Swiss Accracitalion Serdca (SAS) Acereditation No.; SCS 108

The Swiss Accreditation Service Is one of the signaloriss to the EA
Multilateral Agreement for the recognition of calibration certificates

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
s DOC Volfage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figura given
corresponds to the full scale range of the voltmeter in the respective range.

«  Connecfor angls: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

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

« DC Voltage Measurement Linearily: Verification of the Linearity 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 nelghbor channels not subject to an
input voltage.

« AD Convarter Values with inputs shorted: Values on the internal AD converter
corresponding 1o zero input veoltage

*  Inpuf Offset Measurement Oulput voltage and statistical results over a large number of
Zarg voltage measurements.

s 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,

+  Low Batllery Alarm Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

+  Power consumpfion: Typical value for information. Supply cuments in varicus operating
modas,

Cadificale No: DAE4-305_Junil Page Zol 6
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DC Voltage Measurement
A/D = Conwerter Resoluticn nominal
High Range: LSE = G.1uV, full range = -100,,.+300 mV
Low Range: 1LEB = BinV, full ramge =  -1....... =3y
DASY measurernent parameters: Aute Zero Time: 3 soc; Measudng time: 3 sac
Calibration Factors X ¥ z
High Range 404.723 £ 0.1% (k=2) | 405.276 £ 0.1% (k=2) | 404.851 + 0.1% (k=2)
Low Range 397972 £ 0.7% (k=2) | 400079+ 0,7% (k=2) | 399604 + 0.7% (k=2)
Connector Angle
| Gonnector Angle 1o be used In DASY system 2705°£1°

Cerlifigate No: DAE4-805_Junii
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Differance (pV} Error (%)
Channel X+ Input 159900.3 0,37 a0
Channel X +Input . 20000.19 (.68 0.00
Channel X - rnp:t : ~19996.51 2.99 =001
Channel ¥ + Input 199890.5 1.18 0.0
Channel ¥ + Input THO0E.35 -1.14 =0.01
Channal Y = Input ~19958.45 0.65 =000
Channel Z + Input 109856.8 -0.50 -0.00
Channel Z + Input 19549870 .80 -0.00
Channel Z - Input -19098.46 0.84 -0.00
Low Rangs Reading (V) Difference [pV) Error (%)
Channe! X + Input 2000.5 040 .02
Channel X + Input 200,95 - :w{]; 17}.53
Channel X = Input -188.80 1.30 -0.65
Channel Y + Input 1959.8 0.03 0.0
Channel ¥ + Input 200.33 0.33 06
Channel ¥ = Input -158.66 0.24 0,12
Channel £ + Input I 19848.5 0,40 0,02
Chan;la_l__z + Input 200,48 0.58 029
"E;:;%;I i - Inpat -190.45 0.75 0,37
2. Common mode sensitivity
DASY measurament parameters: Auto Fero Time: 3 seo; Measuring lime: 3 sao
Common mods High Range Low Range
Input Voltage {mV) Average Reading (pV) Average Reading (pv)
Channel X 200 9,85 8,18
[ _ - 200 -7.20 -B.32
Channel Y 200 8.57 B27
- 200 034 H.57
Channel 2 200 2.10 1.81
- 204 285 -3.06
3. Channel separation
DASY measurement parametens: Aule Fero Time: 3 sec; Messusing time: 3 gec
Input Voltage (mV) | Channel X (uV) | Channel ¥ {uV) Channel Z (V)
Channel X 200 - 4,23 1.16
Channel ¥ 200 316 £ G20
Channel Z 200 1.04 1.1

Cerfficate Mo: DAES-205_Jun11
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4. AD-Converter Values with inputs shorted

DASY measurement parameisrs: Aute Zero Time: 3 sec; Measuring time: 3 sao

High Range (LSB) Low Range (LSE)
Channel X 15801 16812
Channel ¥ 16152 15842
Channel Z 16382 17155

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 seg; Measuring time: 3 sec

Input 10K
Std. Deviation
Aver. vV . Offset (pv
age (v} min, Offset (W) | max vy} (v
Channel X 0,02 -0.50 E8: 1) 0.28
Channel ¥ -0.92 226 .45 0.25
Channal Z 200 -2.18 -0.88 0.45

6. Input Offset Current
Mominal Input circuitry offset currant on all channals: <254

7. Input Resistance (Typical valuss for informatian)

Zeroing (kOhm) Measguring (MOhm)

Channel X 200 2040
Channel ¥ 204 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical valuss for infarmation)
Typical values Alarm Level (VDC)
Supply {+ Vog) +7.9
Supply {- Vee) -7.8

8. Power Consumption (Typical values for information)
Typleal values Switched off (mA) | Stand by (mA) |  Transmitting (ma)
Supply {+ Vec) +0.01 +6 +1d
Supply (- Vo) -0.01 g

Ceriifizate Me: DAE4-905_Junil
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ANNEX H: The EUT Appearances and Test Configuration
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Picture 5: Constituents of the EUT
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Picture 6: Test position 1

Picture 7: Test position 2
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Picture 8: Test Position 3

Picture 9: Test Position 4
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Picture 10: Test Position 5



