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1. TEST STANDARDS

The tests were performed according to following standards:

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.

IEEE Std 1528™-2003: IEEE Recommended Practice for Determining the Peak Spatial-Average Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques.

SUPPLEMENT C Edition 01-01 to OET BULLETIN 65 Edition 97-01 June 2001 including DA 02-1438 June 19,
2002: Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic
Fields Additional Information for Evaluation Compliance of Mobile and Portable Devices with FCC Limits for
Human Exposure to Radiofrequency Emissions.

KDB 447498 D01 Mobile Portable RF Exposure vO5r01: Mobile and Portable Device RF Exposure Procedures
and Equipment Authorization Policies

KDB 616217 D04 SAR for laptop and tablets vO1: SAR Evaluation Considerations for Laptop, Notebook,
Netbook and Tablet Computers

KDB941225 D01: SAR Measurement Procedures for 3G Devices.

KDB865664 D01 SAR measurement 100 MHz to 6 GHz v01: SAR Measurement Requirements for 100 MHz
to 6 GHz

KDB865664 D02 SAR Reporting v01: RF Exposure Compliance Reporting and Documentation
Considerations

KDB 941225 D04 v01: SAR for GSM E GPRS Dual Xfer Mode
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2. SUMMARY

2.1. General Remarks

Page 5 of 111 Issued:2013-08-23

Date of receipt of test sample

Aug 15, 2013

Testing commenced on

Aug 15, 2013

Testing concluded on

Aug 23, 2013

2.2. Product Description
The Shenzhen Kinstone D&T Develop

Co.,Ltd’s Model: KS-UMD102TA or the “EUT” as referred to in this

report; more general information as follows, for more details, refer to the user's manual of the EUT.

Name of EUT

MID

Model Number

KS-UMD102TA

Modilation Type

GMSK (GSM),QPSK (WCDMA),CCK&OFDM (WLAN)

Antenna Type Internal
GPRS Multislot Class 12
EGPRS Multislot Class 12

Release version

GSM/GPRS:R99;WCDMA:R6;HSDPA:8;HSUPA:6

Operation mode

GSM 850/1900,WCDMA 850/1900,BT,WiFi

WLAN Supported 802.11b/802.119/802.11n20/802.11n40
GSM850: tested with power level 5
Power class GSM1900: tested with power level 0

WCDMA: class 3, tested with power control all up bits

Operation Frequency

GSM850:824MHz-849MHz

GSM1900:1850-1910MHz

WCDMAS850: 824MHz-849MHz

WCDMA1900: 1850-1910MHz

WiFi:2412-2462MHz

Bluetooth Supported Bluetooth 4.0,Bluetooth 2.1+EDR
Antenna type Integrated antenna
Accessories/Body-worn configurations No Headset
Maximum SAR Values 1.583 W/Kg
2.3. Equipment under Test
Power supply system utilised
Power supply voltage O|120V /60 Hz 0| 115V / 60Hz
0|12V DC 0|24V DC

@ | Other (specified in blank below)

DC3.70V

2.4. Short description of the Equipment under Test (EUT)

Tablet PC (Model: KS-UMD102TA).

The EUT battery must be fully charged and checked periodically during the test to ascertain maximum power

output.
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2.5. EUT operation mode

The EUT has been tested under typical operating condition and The Transmitter was operated in the normal
operating mode. The TX frequency was fixed which was for the purpose of the measurements.

2.6. EUT configuration

The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab

O| Power Cable Length (m) : |/
Shield : |/
Detachable : |/
Ol Multimeter Manufacturer : |/
Model No. : |/

Adapter information: Model: WRP12U-050200C

Inout: 100~240Vac, 50/60Hz, 0.4A max
Output: DC 5V, 2A

2.7. Note

The EUT is an 802.11b/g/n MID with GSM/WCDMA/WLAN and Bluetooth function ,The functions of the EUT
listed as below:

Function Test Standards Reference Report

SAR OET 65 TRE13080076
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Huatongwei International Inspection Co., Ltd
Keji Nan No.12 Road, Hi-tech Park, Shenzhen, China
Phone: 86-755-26715686 Fax: 86-755-26748089

The sites are constructed in conformance with the requirements
of ANSI C63.7, ANSI C63.4 (2009) and CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L1225

Shenzhen Huatongwei International Inspection Co., Ltd. has been assessed and proved to be in

compliance with CNAS-CLO1 Accreditation Criteria for Testing and Calibration Laboratories (identical to
ISO/IEC 17025: 2005 General Requirements) for the Competence of Testing and Calibration Laboratories,
Date of Registration: Mar. 29, 2012. Valid time is until Feb. 28, 2015.

A2LA-Lab Cert. No. 2243.01

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been accredited by A2LA for
technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:
2005 General Requirements for the Competence of Testing and Calibration Laboratories and any additional
program requirements in the identified field of testing. Valid time is until Sept. 30, 2013.

FCC-Registration No.: 662850

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully
described in a report filed with the FCC (Federal Communications Commission). The acceptance letter from
the FCC is maintained in our files. Registration 662850, Renewal date June. 01, 2012, valid time is until
June. 01, 2015.

IC-Registration No.: 5377A

The 3m Alternate Test Site of Shenzhen Huatongwei International Inspection Co., Ltd. has been registered
by Certification and Engineering Bureau of Industry Canada for the performance of radiated measurements
with Registration No. 5377A on Jan. 25, 2011, valid time is until Jan. 24, 2014.

ACA

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our A2LA accreditation.

VCCI

The 3m Semi-anechoic chamber (12.2mx7.95mXx6.7m) and Shielded Room (8mx4mXx3m) of Shenzhen
Huatongwei International Inspection Co., Ltd. has been registered in accordance with the Regulations for
Voluntary Control Measures with Registration No.: G-292. Date of Registration: Dec. 24, 2010. Valid time is
until Dec. 23, 2013.

Main Ports Conducted Interference Measurement of Shenzhen Huatongwei International Inspection Co., Ltd.
has been registered in accordance with the Regulations for Voluntary Control Measures with Registration
No.: C-2726. Date of Registration: Dec. 20, 2012. Valid time is until Dec. 19, 2015.

Telecommunication Ports Conducted Interference Measurement of Shenzhen Huatongwei International
Inspection Co., Ltd. has been registered in accordance with the Regulations for Voluntary Control Measures
with Registration No.: T-1837. Date of Registration: May 07, 2013. Valid time is until May 06, 2016.

DNV

Shenzhen Huatongwei International Inspection Co., Ltd. has been found to comply with the requirements of
DNV towards subcontractor of EMC and safety testing services in conjunction with the EMC and Low voltage
Directives and in the voluntary field. The acceptance is based on a formal quality Audit and follow-ups
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according to relevant parts of ISO/IEC Guide 17025 (2005), in accordance with the requirements of the DNV
Laboratory Quality Manual towards subcontractors. Valid time is until Aug. 24, 2013.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature: 18-25°C
Humidity: 40-65 %
Atmospheric pressure: 950-1050mbar

3.4. SAR Limits
FCC Limit (1g Tissue)

SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 04
Spatial Peak
(averaged over any 1 g of 1.60 8.0
tissue)
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0
averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual
who have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be

incurred by people who are aware of the potential for exposure (i.e. as a result of employment or
occupation).

3.5. Equipments Used during the Test

Calibration
Test Equipment Manufacturer | Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAExX SPEAG DAE4 1315 2013.2.27 1
E-field Probe SPEAG ES3DV3 3292 2013.2.24 1
System Validation
Dipole 835V2 SPEAG D835V2 4d134 2013.2.27 1
System Validation
Dipole 1900V2 SPEAG D1900V2 Sdi150 2013.2.28 1
System Validation
Dipole D2450V2 SPEAG D2450V2 884 2013.2.29 1
Network analyzer Agilent 8753E US37390562 2013.3.25 1
Universal Radio
e ROHDE &
Com1rpeusr:;at|on SCHWARZ CMU200 112012 2012.10.23 1
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASYS5 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.

NEp—— * DABYS
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4.2. DASY5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Compatibility

Isotropic E-Field Probe

Symmetrical design with triangular core

Interleaved sensors

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 4 GHz; S T g

Linearity: + 0.2 dB (30 MHz to 4 GHz)

- ol ¥
+ 0.2 dB in HSL (rotation around probe axis) L
+ 0.3 dB in tissue material (rotation normal to probe axis) N

"] b X
5 uW/g to > 100 mW/g;
Linearity: £ 0.2 dB
Overall length: 337 mm (Tip: 20 mm) = - —_
Tip diameter: 3.9 mm (Body: 12 mm) 3. -
Distance from probe tip to dipole centers: 2.0 mm y N
General dosimetry up to 4 GHz , \'\_/ |
Dosimetry in strong gradient fields 4 . 1-1 = d

Compliance tests of mobile phones :

DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for

calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES
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4.3. Phantoms

The phantom used for all tests i.e. for both system checks and device testing, was the twin-headed "SAM

Phantom", manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the left and right head
profile sections. Body SAR testing also used the flat section between the head profiles.

SAM Twin Phantom

4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part
of the DASY system.

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

Device holder supplied by SPEAG
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4.5. 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 15 mm x 15 mm is
set. During the scan the distance of the probe to the phantom remains 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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4.6. Data Storage and Evaluation

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/cmZ], [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.

Data Evaluation

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, ai0, ail, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o
- Density p

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the 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. 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, 02
" dep;
With Vi = compensated signal of channeli (i=x,y,z)
Ui = input signal of channel i (i=x,v,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:
f |;r

i

E = feldprobes ; E 1|‘ m
a4 i , 2
H - fieldprobes H;, = \_"11_-_.- tio 4 I"I'_ F i,
With Vi = compensated signal of channel i (i=x,Y,2)
Normi = sensor sensitivity of channel i i=x,Y,2)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Eiot = \/ E2 + E% + E?
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The primary field data are used to calculate the derived field units.

o 2 a
SAR=FE;, 1000
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o] = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

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.

4.7. Tissue Dielectric Parameters for Head and Body Phantoms
The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been

incorporated in the following table. These head parameters are derived from planar layer models simulating
the highest expected SAR for the dielectric properties and tissue thickness variations in a human head. Other
head and body tissue parameters that have not been specified in P1528 are derived from the tissue dielectric
parameters computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated according

to the head parameters specified in P1528.

Issued:2013-08-23

Ingredients Frequency (MHz)
(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 3856 | 51.16 | 41.45 | 524 | 41.05 | 56.0 | 54.9 | 404 | 627 | 73.2
Salt (Nacl) 3.95 1.49 | 1.45 1.4 1.35 | 0.76 | 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 | 450 | 56.5 | 41.76 | 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 | 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton x-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 | 4492 | 0.0 0.0 26.7
Dielectric
Constant 4342 | 580 | 4254 | 56.1 | 42.0 | 56.8 | 39.9 | 540 | 39.8 | 525
Conductivity
(s/m) 085 | 0.83 | 0.91 | 0.95 1.0 1.07 | 142 | 145 | 188 | 1.78
IEEE SCC-34/SC-2 P1528 Recommended Tissue Dielectric Parameters
Frequency Head Tissue Body Tissue
(MHz) €r O’ (S/m) €r O (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

4.8. Tissue equivalent liquid properties

Dielectric performance of Body tissue simulating liquid
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Frequency Description Dielectric paramenter;
&
56.1 0.95
_|_ 0,
835MH2(Body) Target Value +5% (53.30-58.91) (0.90-1.00)
y Measurement Value 55.80 0.98
2013-08-15 ) )
54.00 1.45
Target Value =£5%
(51.30-56.70) (1.38-1.52)
1900MHz(Body) Measurement Value 53.10 142
2013-08-16 ) )
52.70 1.95
Target Value +5%
(50.07-55.33) (1.85-2.05)
2450MHz(Body) Measurement Value 53.40 1.90
2013-08-16 ) '

4.9. System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works correctly
at the time of the compliance test;

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.

Tuning F4 A y
element ’
Spacer
A [ 7 X
> 3D Probe positioner
f/ \ A ield probe
P s \., T [[ F1at Phantom
fl B S
\ Dipole
\\__
Dir.Coupler
Signal M~ Ry =
——{ Amp > —Low = —| = —_——w a::l,—
Generator L — Pass m Cable it
w
5t
Att2

w2
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The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.

Photo of Dipole Setup

System Validation of Body

Measurement is made at temperature 22.0 ‘C and relative humidity 55%.

Measurement is made at temperature 22.0 ‘C and relative humidity 55%.

Measurement Date: 835MHz Aug 15", 2013, 1900MHz Aug 16", 2013,2450 MHz Aug 17", 2013

Target value Measured value Deviation
Frequency (W/kg) (W/kg)
o (MHz) 10g 1lg 10g lg 10g lg
Vi:gi?gon Average Average Average Average Average Average
835 1.60 2.44 1.73 2.60 8.13% 6.56%
1900 5.32 10.2 5.75 9.68 8.08% -5.10%
2450 5.98 12.8 5.91 12.97 -1.17% 1.33%

4.10. SAR measurement procedure

4.10.1 Tests to be performed
In order to determine the highest value of the peak spatial-average SAR of a handset, all device positions,
configurations and operational modes shall be tested for each frequency band according to steps 1 to 3 below.

A flowchart of the test process is shown in Picture 11.1.

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre of the
transmit frequency band (f;) for:
a). all device positions (cheek and tilt, for both left and right sides of the SAM phantom;

b). all configurations for each device position in a), e.g., antenna extended and retracted, and
c). all operational modes, e.g., analogue and digital, for each device position in a) and configuration in b) in
each frequency band.
If more than three frequencies need to be tested according to 11.1 (i.e., N. > 3), then all frequencies,
configurations and modes shall be tested for all of the above test conditions.
Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1, perform all tests
described in 11.2 at all other test frequencies, i.e., lowest and highest frequencies. In addition, for all other
conditions (device position, configuration and operational mode) where the peak spatial-average SAR value

determined in Step 1 is within 3 dB of the applicable SAR limit, it is recommended that all other test

frequencies shall be tested as well.
Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in Steps 1 to 2.
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Picture 10.1 Block diagram of the tests to be performed
4.10.2 General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR measurements
and fully documented in SAR reports to qualify for TCB approval. Probe boundary effect error compensation is
required for measurements with the probe tip closer than half a probe tip diameter to the phantom surface.
Both the probe tip diameter and sensor offset distance must satisfy measurement protocols; to ensure probe
boundary effect errors are minimized and the higher fields closest to the phantom surface can be correctly
measured and extrapolated to the phantom surface for computing 1-g SAR. Tolerances of the post-processing
algorithms must be verified by the test laboratory for the scan resolutions used in the SAR measurements,
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according to the reference distribution functions specified in IEEE Std 1528-2003. The results should be
documented as part of the system validation records and may be requested to support test results when all
the measurement parameters in the following table are not satisfied.

< 3iGHz i{Hz
Maxammum distance from closest measurement poit Tk W5 £ 0.5
{peomemic center of probe sensors) to phanrom smface e e
Maomom probe anpls fom probe mos to phantom moriace 10° = 1° Vg = 1*
nomnal 3t the meayoement locaton -l 8-
=2GHr < 15 mm }-4GH2 - 12 mm
2_3GHz <« 12mm 4-8§GH- < 10 mm
Mapmmum area scan spatial resolufion” A%ie. AY ins When the x or ¥ dimetsion of the test device, in the

measmrement plane eanentzhos 13 smaller than the above, the
mesurameant rasolonon mmst ba © thas comsmondmexor v
dimension of the test device with at least ons meaywemant
pomt on the test device

1GH: <8 mm F-4GH: < Smm’
Maycrmm zoom scan spatal rechmen: Axy . AV 5 I-; 1 GHs '_ o {_6GHs= :; et
i-4GH= - 4mm
nmform gnd: Azy.. (o) < Smm 4-5GHz <« fmm
S=06CHz « 2 mm
Maomum zoom scan Azroill) between 1" 3=4GHz: = 3mm
zpatial recolution fwo points closest o <4 mm 4-5GH=z <1 Smm
pormal to phintom plantom mrface S=6GHz < 2om
surface rraded =
gnd
Awe i1 batween =
SArg in-1)
mbequent pomts = L3 azpum(n-]

= i-4GHz = ¥ mm
HEmumIeam e ez = 30 gum 4-%GHz =29 mum
- 5—6 GH= > 22 mm

Hote: § 1z the psnstranon depth of 2 phins-wave at normal madsocs to the nrme medmom: ses draft tandard IEEE P1538-
2011 for detals

Whan zoom a0 1= requured mnd the reporfed SAR fom the area scan bazed J-z S48 ezrmnarion procedures of KDB

447498 5=« | 4Whke, - Emm « T mm and © 5 mun zoom scan resolution mav be apphied rezpectively. for 2GHz 10 3

GHz, 3 GHz to 4 Gz and 4 GHz 1o 6 GHz

4.10.3 Bluetooth & Wi-Fi Measurement Procedures for SAR

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

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

4.10.4 Power Drift

To control the output power stability during the SAR test, DASY5 system calculates the power drift by
measuring the E-field at the same location at the beginning and at the end of the measurement for each test
position. These drift values can be found in Table 14.1 to Table 14.11 labeled as: (Power Drift [dB]). This
ensures that the power drift during one measurement is within 5%.
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5. TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

Issued:2013-08-23

Max Conducted power measurement results and power drift from tune-up tolerance provide by manufacturer:

The conducted power measurement results for GSM850/1900

Test Mode Conducted Power (dBm)
Channel 251(848.8MHz) | Channel 190(836.6MHz) | Channel 128(824.2MHz)
GSM 850MHz 32.15 32.22 32.08
Channel Channel
GSM 1900MHz 810(1909.8MHz) Clneinme) EeEtoinr) 512(1850.2MH2)
28.42 28.55 28.34

The conducted power measurement results for GPRS and EGPRS

Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM 850 Test Channel Calculation Test Channel
GPRS (dB)
(GMSK) 251 190 128 251 190 128
1 Txslot 32.11 32.20 32.00 -9.03 23.08 23.17 22.97
2 Txslot 29.31 29.35 29.20 -6.02 23.29 23.33 23.18
3 Txslot 27.36 27.45 27.23 -4.26 23.10 23.19 22.97
4 Txslot 27.33 27.41 27.20 -3.01 24.32 24.40 24.19
Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM 850 Test Channel Calculation Test Channel
EGPRS (dB)
(GMSK) 251 190 128 251 190 128
1 Txslot 32.05 32.12 32.00 -9.03 23.02 23.09 22.97
2 Txslot 29.22 29.29 29.17 -6.02 23.20 23.27 23.15
3 Txslot 27.28 27.31 27.19 -4.26 23.02 23.05 22.93
4 Txslot 27.30 27.31 27.15 -3.01 24.29 24.30 24.14
Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM1900 Test Channel Calculation Test Channel
GPRS (dB)
(GMSK) 810 661 512 810 661 512
1 Txslot 28.27 28.33 28.22 -9.03 19.24 19.30 19.19
2 Txslot 27.10 27.16 27.05 -6.02 21.08 21.14 21.03
3 Txslot 25.33 25.42 25.27 -4.26 21.07 21.16 21.01
4 Txslot 24.36 24.40 24.24 -3.01 21.35 21.39 21.23
Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM1900 Test Channel Calculation Test Channel
EGPRS (dB)
(GMSK) 810 661 512 810 661 512
1 Txslot 28.25 28.30 28.19 -9.03 19.22 19.27 19.16
2 Txslot 27.10 27.13 27.02 -6.02 21.08 21.11 21.00
3 Txslot 25.31 25.36 25.22 -4.26 21.05 21.10 20.96
4 Txslot 24.30 24.38 24.20 -3.01 21.29 21.37 21.19
NOTES:

1) Division Factors

To average the power, the division factor is as follows:

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

2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB
3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB
According to the conducted power as above, the body measurements are performed with 4Txslots for

GSM850 and GSM1900.

Note: According to the KDB941225 D03, “when SAR tests for EDGE or EGPRS mode is necessary,
GMSK modulation should be used”.
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The conducted power measurement results for WCDMA

band FDDV result (dBm) FDDII result (dBm)

ltem Test Channel Test Channel
ARFCN 4132 4183 4233 9262 9400 9538
5.2(WCDMA) \ 22.83 23.24 23.24 22.62 22.90 22.83
1 22.20 22.63 22.46 22.12 22.33 22.31
5.2AA 2 21.37 21.78 21.52 21.32 21.41 21.44
(HSDPA) 3 20.88 21.02 20.95 20.81 20.96 20.95
4 20.23 20.46 20.32 20.19 20.32 20.28
1 22.19 22.55 22.42 22.13 22.31 22.26
528 2 22.16 22.52 22.48 22.23 22.33 22.31
(HSUPA) 3 21.86 22.21 22.16 21.96 22.03 21.96
4 21.12 21.53 21.63 21.52 21.21 21.33
5 21.32 21.64 21.78 21.65 21.35 21.46

Note: HSUPA body SAR are not required, because maximum average output power of each RF channel with
HSDPA active is not 1/4 dB higher than that measured without HSUPA and the maximum SAR for
WCDMAS850 and WCDMA1900 are not above 75% of the SAR limit.

WLAN
Frequency Worst case Conducted Output Power
Mode Channel Data rate of (dBm)
(MHz)
worst case Peak Average

1 2412 1Mbps 16.52 14.36

802.11b 6 2437 1Mbps 16.93 14.68

11 2442 1Mbps 16.44 14.20

1 2412 6Mbps 18.05 12.22

802.11g 6 2437 6Mbps 18.54 12.50

11 2442 6Mbps 18.33 12.35

1 2412 6.5 Mbps 20.17 10.69

802.11n(20MHz) 6 2437 6.5 Mbps 20.13 10.58
11 2442 6.5 Mbps 19.38 10.37

3 2422 13.5 Mbps 21.23 9.05

802.11n(40MHz) 6 2437 13.5 Mbps 21.17 8.99
9 2452 13.5 Mbps 21.10 8.90

Note: SAR is not required for 802.11g/n channels if the output power is less than 0.25dB higher than that
measured on the corresponding 802.11b channels, and for each frequency band, testing at higher data rates
and higher order modulations is not required when the maximum average output power for each of these
configurations is less than 0.25dB higher than those measured at the lowest data rate. According to the above
conducted power, the EUT should be tested for “802.11b, 1Mbps, channel 6”.

Bluetooth

Mode Channel Frequency (MHz) Conducted P(zaBkmO)utput Power

00 2402 5.56

GFSK-LE 20 2440 5.69

39 2480 5.44

00 2402 5.50

GFSK 41 2441 5.63

79 2480 5.40

00 2402 5.02

m/ADQPSK 40 2441 5.18

79 2480 5.13

00 2402 5.10

8DPSK 40 2441 5.24

79 2480 5.07
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GSM Speech
GSM 850
Channel Channel 251 Channel 190 Channel 190
Target (dBm) 31.5 31.5
Tolerance (dB) 1 1
GSM 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 28 28
Tolerance (dB) 1 1
GPRS (GMSK Modulation)
GSM 850 GPRS
Channel 251 190 128
Target (dBm) 31.5 315 31.5
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 29.5 29.5 29.5
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.5 27.5 27.5
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
4 Txslot Tolerance *(dB) 1 1 1
GSM 850 EGPRS
Channel 251 190 128
Target (dBm) 31.5 31.5 31.5
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 29.5 29.5 29.5
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.5 27.5 27.5
3 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
4 Txslot Tolerance +(dB) 1 1 1
GSM 1900 GPRS
Channel 810 661 512
Target (dBm) 28 28 28
1 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
2 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 24.5 24.5 24.5
3 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 23.5 23.5 23.5
4 Txslot Tolerance +(dB) 1 1 1
GSM 1900 EGPRS
Channel 810 661 512
Target (dBm) 28 28 28
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 24.5 24.5 24.5
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 23.5 23.5 23.5
4 Txslot Tolerance +(dB) 1 1 1
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WCDMA
WCDMA 850
Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance (dB) 1 1 1
WCDMA 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 22.5 22.5 22.5
Tolerance (dB) 1 1 1
WiFi
802.11b
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 14.50 14.50 14.50
Tolerance (dB) 1 1 1
802.11g
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 12.50 12.50 12.50
Tolerance (dB) 1 1 1
802.11n(20MHz)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 10.50 10.50 10.50
Tolerance (dB) 1 1 1
802.11n(40MHz)
Channel Channel 3 Channel 6 Channel 9
Target (dBm) 8.50 8.50 8.50
Tolerance (dB) 1 1 1
Bluetooth
GFSK-LE
Channel Channel 00 Channel 20 Channel 39
Target (dBm) 5.5 5.5 5.5
Tolerance (dB) 0.2 0.2 0.2
GFSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 5.5 5.5 5.5
Tolerance +(dB) 0.2 0.2 0.2
8DPSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 5.0 5.0 5.0
Tolerance +(dB) 0.2 0.2 0.2
m/4ADQPSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 5.0 5.0 5.0
Tolerance +(dB) 0.2 0.2 0.2

5.2. Simultaneous TX SAR Considerations

5.2.1 Introduction

Simultaneous multi-band transmision means that the device can transmit multiple transmission modes at the
same time. The time-averaged output power of a secondary transmitter may be much lower than that of the
primary transmitter.In some cases,the secondary transmitter can be exclused from SAR testing when used
alone.However ,when the primary and secondary transmitters are used together,the SAR limits may still be
exceed.A means of determing the threshold power for the secondary transmitter allows it to be exclused from

SAR testing is needed.

For the DUT,the WiFi and BT modules sharing a single antenna,and so these two modules can’t transmit
signal simultaneously. WCDMA and GSM modules sharing a single antenna,so these two modules can’t

transmit signal simultaneous.
So we can get following combination that can transmit signal simultaneously.

GSM and BT
GSM and WiFi
WCDMA and BT
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WCDMA and WiFi

5.2.2 Standalone SAR Test Exclusion Considerations

Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is not required when
the corresponding SAR Exclusion Threshold condition, listed below, is satisfied. The 1-g SAR test exclusion
threshold for 100 MHz to 6 GHz at test separation distances < 50 mm are determined by: [(max. power of
channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] « [+ f(GHz)] < 3.0 for 1-g
SAR, where

® f(GHz) is the RF channel transmit frequency in GHz

® Power and distance are rounded to the nearest mW and mm before calculation

® The result is rounded to one decimal place for comparison

According to the KDB447498 appendix A, the SAR test exclusion threshold for 2450MHz at 10m test
separation distances is 19mW.

Appendix A
SAR Test Exclusion Thresholds for 100 MHz - 6 GHz and = 50 mm

Approximate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test Separation
Distaneces are 1llustrated m the following Table.

MHz ¥ 15 — ) |2 mm

150 39 77 116 155 194

300 27 55 82 110 137

450 22 45 67 89 112

835 16 33 19 66 g2

900 16 32 47 63 79

1500 12 24 37 19 61 SAR Test
. Exclusion

1900 11 22 33 H 54 Threshold (mW)

2430 10 19 29 38 48

1600 8 16 24 32 40

5200 7 13 20 26 33

£400 6 13 19 26 32

5800 6 12 19 25 31

5.2.3 Transmitting antenna information

The following pictures showed the diagonal dimension (29.0cm>20cm) of the EUT and position of the antenna:

Diagonal dimension of the display
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WCDMAB850/WCDMA1900/GSM850/GSM1900(GPRS) Test Configuration

SAR test for GSM 850/1900 and WCDMAB850/1900, a communication link is set up with a system simulator by
air link. Using CMU200 the power level is setto “5” in SAR of GSM850, setto “0” in SAR of GSM
1900,and WCDMAB850/1900 for class 3, The tests in the band of GSM850/1900 are performed in the mode of
voice and data transfer function,and WCDMA850/1900 for RMC mode.

The EUT should be tested under the following positions according to KDB 941225 and KDB447498:

(1) Back side: the back side of the EUT towards and contacted to the phantom.

(2) Bottom side: SAR test was not required. Beacuse the distance between GSM antenna and Bottom side
was 153mm,maximum avager output power (including tune-up tolerance)
24.99dBm<30.40dBm(1096mW),according KDB447498 Appendix B SAR test exclusion power thresholds.
(3) Left side: SAR test was not required. Beacuse the distance between GSM antenna and Left side was
79mm,maximum average output power (including tune-up tolerance)
24.99dBm<25.91dBm(390mW),according KDB447498 Appendix B SAR test exclusion power thresholds.
(4) Top side:SAR test was required. Beacuse the distance between GSM antenna and Top side was
10mm,maximum average output power (including tune-up tolerance) 24.99 dBm>10dBm(10mW),according
KDB447498 Appendix B SAR test exclusion power thresholds.

(5) Right Side: SAR test was not required. Beacuse the distance between GSM antenna and Right side was
152mm,maximum average output power (including tune-up
tolerance)24.99dBm<30.40dBm(1096mW),according KDB447498 Appendix B SAR test exclusion power
thresholds.

(6). Front Side: SAR test was not required.

(7). The 2/3/5/6 positions are not the most conservative antenna - to — user distance at edge mode. According
to KDB 447498 4) ii) (2) —SAR is required only the edge with the most conservative exposure conditions, No
SAR)

WLAN Test Configuration

The EUT should be tested under the following positions according to KDB 616217 and KDB447498:
(8).Back side: the back side of the EUT towards and contacted to the phantom.

(9).Bottom side: SAR test was not required. Beacuse the distance between WLAN antenna and Bottom side
was 153mm,maximum average output power (including tune-up
tolerance)16dBm<30.40dBm(1096mW),according KDB447498 Appendix B SAR test exclusion power
thresholds.

(10).Left side: SAR test was not required. Beacuse the distance between WLAN antenna and Left side was
115mm,maximum output power (including tune-up tolerance) 16dBm<30.40dBm(1096mW),according
KDB447498 Appendix B SAR test exclusion power thresholds.
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(11).Top side:SAR test was required. Beacuse the distance between WLAN antenna and Top side was
10mm,maximum output power (including tune-up tolerance) 16dBm>10dBm(10mW),according KDB447498
Appendix B SAR test exclusion power thresholds.

(12).Right Side: SAR test was not required. Beacuse the distance between WLAN antenna and Right side
was 36mm,maximum output power (including tune-up tolerance)16dBm<18.26dBm(67mW),according
KDB447498 Appendix B SAR test exclusion power thresholds.

(13).Front Side: SAR test was not required.

(14).The 9/10/12 positions are not the most conservative antenna - to — user distance at edge mode.
According to KDB 447498 4) ii) (2) —SAR is required only the edge with the most conservative exposure
conditions, No SAR)

(15).According to KDB248227 SAR is not required for 802.11g channels when the maximum average output
power is less than 0.25dB higher than that measured on the corresponding 802.11b channels.

Bluetooth Test Configuration

SAR test was not required beacuse the maximum output power (including tune-up tolerance)
5.7dBm<10dBm(10mw), according KDB447498 Appendix B SAR test exclusion power thresholds.

5.3. SAR Measurement Results

Duty Cycle
Test Mode Duty Cycle
Speech for GSM850/1900 1:8.3
GPRS for GSM850/1900 1:2
WCDMA 850/1900 1:1
WiFi 2450 1:1
SAR Values (GSM 900 MHz Band-Body)
Test Frequency Average SAR
Average SAR overlg(W/kg) | SAR Ref
Mode/Band _Test . overlg(W/kg) Scaling (Including limit Plot
Channel | MHz Configuration (Including Factor Power Drift 19 4
power drift) and Scaling | (W/kQg)
factor)
190 824.20 | GPRS 4TS Back 1.182 1.04 1.229 1.60 1
128 836.60 | GPRS 4TS Back 1.201 1.03 1.237 1.60 2
251 848.80 | GPRS 4TS Back 1.070 1.08 1.156 1.60 3
190 824.20 | GPRS 4TS Top 0.957 1.04 0.995 1.60 4
128 836.60 | GPRS 4TS Top 0.946 1.03 0.974 1.60 5
251 848.80 | GPRS 4TS Top 0.940 1.08 1.015 1.60 6
190 836.60 E(j_l;’;zs Back 1.217 1.05 1.278 1.60 7
SAR Values (GSM 1900 MHz Band-Body)
Test Frequency Average SAR
Average SAR overlg(W/kg) | SAR Ref
Mode/Band Test _ overlg(W/kg) Scaling (Including limit Plot
Channel MHz Configuration (Including Factor Power Drift 1g "
power drift) and Scaling | (W/kg)
factor)
512 1850.20 | GPRS 4TS Back 1.081 1.04 1.124 1.60 8
661 1880.00 | GPRS 4TS Back 1.100 1.03 1.133 1.60 9
810 1909.80 | GPRS 4TS Back 0.994 1.07 1.064 1.60 10
512 1850.20 | GPRS 4TS Top 0.865 1.04 0.900 1.60 11
661 1880.00 | GPRS 4TS Top 0.877 1.03 0.903 1.60 12
810 1909.80 | GPRS 4TS Top 0.851 1.07 0.911 1.60 13
512 | 185020 | RO Back 1.130 1.03 1.164 160 | 14
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Test Frequency Average SAR
Average SAR overlg(W/kg) | SAR Ref
Mode/Band Test overlg(W/kg) | Scaling (Including limit Plot
Channel | MHz Configuration (Including Factor Power Drift 19 4
power drift) and Scaling | (W/kQg)
factor)
4132 826.40 RMC Back 0.924 1.17 1.081 1.60 15
4183 836.60 RMC Back 0.937 1.07 1.002 1.60 16
4233 846.60 RMC Back 0.920 1.07 0.984 1.60 17
4132 826.40 RMC Top 0.712 1.17 0.833 1.60 18
4183 836.60 RMC Top 0.729 1.07 0.780 1.60 19
4233 846.60 RMC Top 0.704 1.07 0.753 1.60 20
SAR Values (WCDMA 1900 MHz Band-Body)
Test Frequency Average SAR
Average SAR overlg(W/kg) | SAR Ref
Mode/Band Test overlg(W/kg) | Scaling (Including limit Plot
Channel | MHz Configuration (Including Factor Power Drift 1g 4
power drift) and Scaling | (W/kQg)
factor)
9262 1952.4 RMC Back 0.874 1.23 1.075 1.60 21
9400 1880.0 RMC Back 0.892 1.15 1.025 1.60 22
9538 1908.0 RMC Back 0.868 1.17 1.016 1.60 23
9262 1952.4 RMC Top 0.667 1.23 0.820 1.60 24
9400 1880.0 RMC Top 0.679 1.15 0.781 1.60 25
9538 1908.0 RMC Top 0.671 1.17 0.785 1.60 26
SAR Values (WLAN2450 Band-Body)
Test Frequency Average SAR
Average SAR overlg(W/kg) | SAR Ref
Mode/Band Test overlg(W/kg) | Scaling (Including limit Plot
Channel MHz Configuration (Including Factor Power Drift 19 #
power drift) and Scaling | (W/kQ)
factor)
1 2412 | Body- worn Back 0.216 1.30 0.281 1.60 27
6 2437 Body- worn Back 0.252 1.21 0.305 1.60 28
11 2462 Body- worn Back 0.219 1.35 0.296 1.60 29
1 2412 | Body- worn Top 0.204 1.30 0.265 1.60 30
6 2437 Body- worn Top 0.213 1.21 0.258 1.60 31
11 2462 Body- worn Top 0.198 1.35 0.267 1.60 32
Evaluation for Simultaneous SAR
Main A
Mode SXVFIQ-(Tg) Summation
SAR(1g) (WIKg) SAR(1g) SAR —to-
(W/kg) (Including (W/kg) peak- Simultaneous
Test Mode WLAN (Including (Including location Measurement
Power P_?werd Power Drift | Separation Required?
Drift and DI tlgn and Scaling Ratio
Scaling ?ca Ing factor)
factor) Eeien)
GSM850 802.11b | Body 1.278 0.305 1.583<1.6 / No
GSM1900 802.11b | Body 1.164 0.305 1.469<1.6 / No
WCDMAS850 | 802.11b | Body 1.081 0.305 1.386<<1.6 / No
WCDMA2100 | 802.11b | Body 1.075 0.305 1.380<1.6 / No
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5.4. SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is determined by the SAR
probe calibration point and tissue-equivalent medium used for the device measurements. When both head
and body tissue-equivalent media are required for SAR measurements in a frequency band, the variability
measurement procedures should be applied to the tissue medium with the highest measured SAR, using the
highest measured SAR configuration for that tissue-equivalent medium. The following procedures are applied
to determine if repeated measurements are required.
1) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps 2)
through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.

Issued:2013-08-23

3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and
first repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg (~
10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated measurement is = 1.5
W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements

is >1.20.
SAR Measurement Variability for Body GSM 850 (1g)
Test Frequency Original First Second
Mode/Band Test SAR Repeated The Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(W/kg) (W/kg)
190 824.20 GPRS 4TS Back 1.182 1.168 0.99 /
Test Frequency Oriai First Second
riginal
Mode/Band Test _ SAR Repeated Thg Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(W/kg) (W/kg)
190 836.60 GPRS 4TS Back 1.201 1.190 0.99 /
Test Frequency Original First Second
Mode/Band Test _ SAR Repeated Th_e Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(W/kg) (W/kg)
251 848.80 GPRS 4TS Back 1.070 1.055 0.99 /
Test Frequency . First Second
Original
Mode/Band Test _ SAR Repeated Thg Repeated
Channel MHz Configuration (Wkg) SAR Ratio SAR
(W/kg) (W/kg)
190 824.20 GPRS 4TS Top 0.957 0.946 0.99 /
Test Frequency Oriai First Second
riginal
Mode/Band Test . SAR Repeated Thg Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(W/kg) (W/kg)
190 836.60 GPRS 4TS Top 0.946 0.933 0.99 /
Test Frequency - First Second
Original
Mode/Band Test _ SAR Repeated Thg Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(Wikg) (W/kg)
251 848.80 GPRS 4TS Top 0.940 0.930 0.98 /
Test Frequency Original First Second
Mode/Band Test _ SAR Repeated Th_e Repeated
Channel MHz Configuration (Wikg) SAR Ratio SAR
(W/kg) (W/kg)
190 836.60 | CCPRS Back 1.217 1.198 0.98 /

4TS
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SAR Measurement Variability for Body GSM 1900 (19g)
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Test Frequency Original First Second
Mode/Band Test . SAR Repeated Thg Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(W/kg) (W/kg)
512 1850.20 | GPRS 4TS Back 1.081 1.073 0.99 /
Test Frequency Original First Second
Mode/Band Test _ SAR Repeated Thg Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(Wikg) (W/kg)
661 1880.00 | GPRS 4TS Back 1.100 1.058 0.96 /
Test Frequency . First Second
Original
Mode/Band Test _ SAR Repeated Th_e Repeated
Channel MHz Configuration (Wikg) SAR Ratio SAR
(W/kg) (W/kg)
810 1909.80 | GPRS 4TS Back 0.994 0.980 0.99 /
Test Frequency - First Second
Original
Mode/Band Test _ SAR Repeated Th_e Repeated
Channel MHz Configuration (Wkg) SAR Ratio SAR
(W/kg) (W/kg)
512 1850.20 | GPRS 4TS Top 0.865 0.860 0.99 /
Test Frequency - First Second
Original
Mode/Band Test . SAR Repeated Thg Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(W/kg) (W/kg)
661 1880.00 | GPRS 4TS Top 0.877 0.858 0.98 /
Test Frequency Original First Second
Mode/Band Test SAR Repeated The Repeated
Channel MHz Configuration (WIkg) SAR Ratio SAR
(W/kg) (W/kg)
810 1909.80 | GPRS 4TS Top 0.851 0.844 0.99 /
Test Frequency Oriai First Second
riginal
Mode/Band Test _ SAR Repeated Th_e Repeated
Channel MHz Configuration (Wikg) SAR Ratio SAR
(W/kg) (W/kg)
512 1850.20 EGPRS Back 1.130 1.110 0.98 /
4TS
SAR Measurement Variability for Body WCDMA 850 (1g
Test Frequency Original First Second
Mode/Band Test _ SAR Repeated Thg Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(W/kg) (W/kg)
4132 826.40 RMC Back 0.924 0.920 0.99 /
Test Frequency I First Second
Original
Mode/Band Test . SAR Repeated Thg Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
(W/kg) (W/kg)
4183 836.60 RMC Back 0.937 0.933 0.99 /
Test Frequency . First Second
Original
Mode/Band Test _ SAR Repeated Thg Repeated
Channel MHz Configuration (Wikg) SAR Ratio SAR
(W/kg) (W/kg)
4233 846.60 RMC Back 0.920 0.908 0.99 /
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SAR Measurement Variability for Body WCDMA 1900 (1
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Test Frequency Original First Second
Mode/Band Test S%\R Repeated The Repeated
Channel MHz Configuration (W/kg) SAR Ratio SAR
9 (W/kg) (W/kg)
9262 1952.4 RMC Back 0.874 0.869 0.99 /
Test Frequency Original First Second
Mode/Band Test S%R Repeated The Repeated
Channel MHz Configuration (WIkg) SAR Ratio SAR
J (Wikg) (Wikg)
9400 1880.0 RMC Back 0.892 0.880 0.99 /
Test Frequency Oriai First Second
riginal
Mode/Band Test _ SAR Repeated Th_e Repeated
Channel MHz Configuration (Wikg) SAR Ratio SAR
J (W/kg) (Wikg)
9538 1908.0 RMC Back 0.868 0.856 0.99 /
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5.5. Measurement Uncertainty

. Tol. Prob . ci Ci.ui(%) .
Uncertainty Component (%) Dist. Div (109) | (109) Vi
Measurement System
Probe Calibration 5.9 N 1 1 5.9 0
Axial Isotropy 4.7 R 3 0.7 1.9 0
Hemispherical Isotropy 9.6 R \/5 0.7 3.9 0
Boundary Effect 1.0 R \/5 1 0.6 w
Linearity 4.7 R J3 1 2.7 %
System Detection Limits 1.0 R J3 1 0.6 0
Readout Electronics 0.3 N 1 1 0.3 o0
Response Time 0.8 R \/5 1 0.5 w
Integration Time 2.6 R \/5 1 15 w
RF Ambient Conditions - Noise 3.0 R \/§ 1 1.7 w
RF Ambient Conditions - Reflections 3.0 R \/§ 1 1.7 0
Probe Positioner Mechanical Tolerance 0.4 R \/§ 1 0.2 0
Probe Positioning with respect to Phantom Shell 2.9 R J3 1 1.7 o
Extrapolation, interpolation and Integration Algorithms w
for Max. SAR Evaluation 1.0 R \/§ 1 0.6
Test Sample Related
Test Sample Positioning 29 N 1 29 145
Device Holder Uncertainty 3.6 1 3.6 5
Output Power Variation - SAR drift measurement 5.0 \/5 1 29 ©
Phantom and Tissue Parameters
Phantom Uncertainty (shape and thickness tolerances) 4.0 R \/5 1 2.3 0
Conductivity Target - tolerance 5.0 R \/5 0.43 1.2 0
Conductivity - measurement uncertainty 25 N 1 0.43 11 oo
Permittivity Target - tolerance 5.0 R \/§ 0.49 14 0
Permittivity - measurement uncertainty 25 N 1 0.49 1.2 5
Combined Standard Uncertainty R 2 10.7 387
Expanded STD Uncertainty 21.4
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5.6. System Check Results

System Performance Check at 835 MHz
DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134
Date/Time: 08/15/2013 AM

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

Issued:2013-08-23

Medium parameters used (interpolated): f = 835 MHz; o = 0.98 S/m; €, = 55.80; p = 1000 kg/m®

Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 02/27/2013

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 3.48 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 62.1 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 4.06 mWi/g

SAR(1 g) = 2.60 mW/g; SAR(10 g) =1.73 mW/g

Maximum value of SAR (measured) = 3.16 W/kg

dB =
— 0

—1-2.12

= -4.24
-6.36 &

-8.48

L.

-10.6

0 dB = 3.16mW/g=9.99dB mW/g

System Performance Check 835MHz 250mW



Report No.: TRE13080076 Page 32 of 111 Issued:2013-08-23
System Performance Check at 1900 MHz
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150
Date/Time: 08/16/2013 AM
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; o = 1.42 S/m; er = 53.10; p = 1000 kg/m®
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.01 W/kg
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 35.069 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 2.872 mW/g
SAR(1 g) = 9.68 mW/g; SAR(10 g) = 5.75 mW/g

Maximum value of SAR (measured) = 1.87 W/kg

-4.57
-9.15
-13.72
-18.29

-22.87

0dB=2.01l mW/g=6.05 dB mW/g

System Performance Check 1900MHz 250mW
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System Performance Check at 2450 MHz
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884
Date/Time: 08/17/2013 AM
Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; ¢ = 1.99 S/m; ¢, = 51.4; p = 1000 kg/m*
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(4.47, 4.47, 4.47); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 14.08 W/kg
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 89.60 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 15.73 mW/g
SAR(1 g) = 12.97 mW/g; SAR(10 g) = 5.91 mW/g

Maximum value of SAR (measured) = 13.76 W/kg

db
1]

222

6.E6

114

0 dB = 13.76mW/g=22.77dB mW/g

System Performance Check 2450MHz 250mW



Report No.: TRE13080076 Page 34 of 111 Issued:2013-08-23

5.7. SAR Test Graph Results

GSM850 GPRS 4TS Body Toward Back Side Low Channel

Communication System: Customer System; Frequency: 826.4 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 826.4 MHz; 6 = 0.97 S/m; ¢, = 54.90; p = 1000 kg/m®
Phantom section : Body- worn

Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013

Phantom: SAM 1; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm

Maximum value of SAR (interpolated) = 0.894 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.358 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.34 W/Kg

SAR(1 g) = 1.182 W/Kg; SAR(10 g) = 0.861 W/Kg

Maximum value of SAR (measured) = 0.996 W/kg

-4.82

-9.65

-14.47

-19.30

-24.12

0dB = 0.996 W/kg = 1.32 dBW/kg

Plot 1: Body Toward Back (GSM850 GPRS 4TS Low Channel)
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GSM850 GPRS 4TS Body Toward Back Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.98 S/m; ¢, = 55.80; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.931 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.106 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 1.26 W/Kg
SAR(1 g) = 1.201 W/Kg; SAR(10 g) = 0.876 W/Kg

Maximum value of SAR (measured) = 1.06 W/kg

-5.08
-10.16
-15.25

-20.33

-25.41

0dB = 1.06 W/kg = 1.58 dBW/kg

Plot 2: Body Toward Back (GSM850 GPRS 4TS Middle Channel)
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GSM850 GPRS 4TS Body Toward Back Side High Channel
Communication System: Customer System; Frequency: 846.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 846.6 MHz; = 0.95 S/m; ¢, = 55.30; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.854 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.654 V/m; Power Drift = -0.19 dB
Peak SAR (extrapolated) = 1.18 W/Kg
SAR(1 g) = 1.070 W/Kg; SAR(10 g) = 0.847 W/Kg

Maximum value of SAR (measured) = 0.893 W/kg

-4.7%
-9.51
-14.26
-19.11

2377

0dB = 0.893 W/kg = -0.05 dBW/kg

Plot 3: Body Toward Back (GSM850 GPRS 4TS High Channel)
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GSM850 GPRS 4TS Body Toward Top Side Low Channel
Communication System: Customer System; Frequency: 826.4MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 826.4 MHz; 6 = 0.97 S/m; ¢, = 54.90; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.861 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.964 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 1.26 W/Kg
SAR(1 g) =0.957 W/Kg; SAR(10 g) = 0.683 W/Kg

Maximum value of SAR (measured) = 0.995 W/kg

-3.39
6.79
-10.18

-13.58

-16.97

0dB = 0.995 W/kg = 0.18 dBW/kg

Plot 4: Body Toward Top (GSM850 GPRS 4TS Low Channel)
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GSM850 GPRS 4TS Body Toward Top Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.98 S/m; ¢, = 55.80; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.872 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.348 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 1.28 W/Kg
SAR(1 g) =0.964 W/Kg; SAR(10 g) = 0.690 W/Kg

Maximum value of SAR (measured) = 0.872 W/kg

-3.26
-6.52
-9.78

-13.04

-16.30

0dB = 0.872 W/kg = -0.51 dBW/kg

Plot 5: Body Toward Top (GSM850 GPRS 4TS Middle Channel)
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GSM850 GPRS 4TS Body TowardTop Side High Channel
Communication System: Customer System; Frequency: 848.8 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 848.8 MHz; 6 = 0.95 S/m; ¢, = 55.30; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.931 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.532 V/m; Power Drift = -0.20 dB
Peak SAR (extrapolated) = 1.13 W/Kg
SAR(1 g) = 0.940 W/Kg; SAR(10 g) = 0.671 W/Kg

Maximum value of SAR (measured) = 0.894 W/kg

-3.78
-1.57
-11.35

-15.13

-18.92

0dB = 0.894 W/kg = -0.43 dBW/kg

Plot 6: Body Toward Top (GSM850 GPRS 4TS High Channel)
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GSM850 EGPRS 4TS Body Toward Back Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.98 S/m; ¢, = 55.80; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.942 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.535 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 1.01 W/Kg
SAR(1 g) = 1.217 W/Kg; SAR(10 g) = 0.853 W/Kg

Maximum value of SAR (measured) = 1.08 W/kg

dB

-4.84
-3.68
-14.53

-19.37

-24.21

0dB = 1.08 W/kg = 1.50 dBW/kg

Plot 7: Body Toward Back (GSM850 EGPRS 4TS Middle Channel)
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GSM1900 GPRS 4TS Body Toward Back Side Low Channel
Communication System: Customer System; Frequency: 1850.20 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1850.20 MHz; 6 =1.43 S/m; ¢, = 52.90; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.957 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.127 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 0.81 W/Kg
SAR(1 g) = 1.081 W/Kg; SAR(10 g) = 0.735 W/Kg

Maximum value of SAR (measured) = 0.954 W/kg
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0dB = 0.954 W/kg = 0.07 dBW/kg

Plot 8: Body Toward Back (GSM1900 GPRS 4TS Low Channel)
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GSM1900 GPRS 4TS Body Toward Back Side Middle Channel
Communication System: Customer System; Frequency: 1880.00 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.00 MHz; ¢ = 1.45 S/m; ¢, = 53.10; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.943 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.247 VV/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.91 W/Kg
SAR(1 g) = 1.10 W/Kg; SAR(10 g) = 0.743 W/Kg

Maximum value of SAR (measured) = 0.908 W/kg
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0dB = 0.908 Wi/kg = -0.61 dBW/kg

Plot 9: Body Toward Back (GSM1900 GPRS 4TS Middle Channel)
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GSM1900 GPRS 4TS Body Toward Back Side High Channel
Communication System: Customer System; Frequency: 1909.80 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1909.80 MHz; ¢ =1.503 S/m; ¢, = 52.33; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.914 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.547 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 0.846 W/Kg
SAR(1 g) =0.994 W/Kg; SAR(10 g) = 0.726 WI/Kg

Maximum value of SAR (measured) = 0.991 W/kg
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0dB = 0.991 W/kg = 2.04 dBW/kg

Plot 10: Body Toward Back (GSM1900 GPRS 4TS High Channel)
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GSM1900 GPRS 4TS Body Toward Top Side Low Channel
Communication System: Customer System; Frequency: 1850.20 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1850.20 MHz; 6 =1.43 S/m; ¢, = 52.90; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.712 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.215 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 0.923 W/Kg
SAR(1 g) =0.865 W/Kg; SAR(10 g) = 0.568 W/Kg

Maximum value of SAR (measured) = 0.852 W/kg
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0dB = 0.852 W/kg = -1.64 dBW/kg

Plot 11: Body Toward Top (GSM1900 GPRS 4TS Low Channel)
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GSM1900 GPRS 4TS Body Toward Top Side Middle Channel
Communication System: Customer System; Frequency: 1880.00 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.00 MHz; g = 1.45 S/m; ¢, = 53.10; p = 1000 kg/m3
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.765 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.546 V/m; Power Drift = -0.18 dB
Peak SAR (extrapolated) = 0.865 W/Kg
SAR(1 g) = 0.877 W/Kg; SAR(10 g) = 0.572 W/Kg

Maximum value of SAR (measured) = 0.965 W/kg
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0dB = 0.965 W/kg = -0.24 dBW/kg

Plot 12: Body Toward Top (GSM1900 GPRS 4TS Middle Channel)
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GSM1900 GPRS 4TS Body Toward Top Side High Channel
Communication System: Customer System; Frequency: 1909.80 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1909.80 MHz; ¢ =1.503 S/m; ¢, = 52.33; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.725 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.416 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 0.851 W/Kg
SAR(1 g) = 0.851 W/Kg; SAR(10 g) = 0.555 W/Kg

Maximum value of SAR (measured) = 0.883 W/kg
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0dB = 0.883 W/kg = -0.85 dBW/kg

Plot 13: Body Toward Right (GSM1900 GPRS 4TS High Channel)



Report No.: TRE13080076 Page 47 of 111 Issued:2013-08-23
GSM1900 EGPRS 4TS Body Toward Back Side Middle Channel
Communication System: Customer System; Frequency: 1880.00 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.00 MHz; ¢ = 1.45 S/m; ¢, = 53.10; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.956 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.152 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 0.81 W/Kg
SAR(1 g) = 1.13 W/Kg; SAR(10 g) = 0.750 W/Kg

Maximum value of SAR (measured) = 0.980 W/kg
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0dB = 0.980 W/kg = 0.25 dBW/kg

Plot 14: Body Toward Back (GSM1900 EGPRS 4TS Middle Channel)
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WCDMAS850 RMC Body Toward Back Side Low Channel
Communication System: Customer System; Frequency: 826.4MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 826.4 MHz; = 0.96 S/m; ¢, = 54.95; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.783 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.297 V/m; Power Drift = -0.17 dB
Peak SAR (extrapolated) = 1.25 W/Kg
SAR(1 g) = 0.924 W/Kg; SAR(10 g) = 0.671 W/Kg

Maximum value of SAR (measured) = 0.860 W/kg
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0dB = 0.860 W/kg = -0.66 dBW/Kg

Plot 15: Body Toward Back (WCDMA850 RMC Low Channel)
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WCDMAS850 RMC Body Toward Back Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.99 S/m; ¢, = 55.82; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.797 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.514 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 1.28 W/Kg
SAR(1 g) =0.937 W/Kg; SAR(10 g) = 0.684 W/Kg

Maximum value of SAR (measured) = 0.873 W/kg
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0dB = 0.873 W/kg = -0.58 dBW/kg

Plot 16: Body Toward Back (WCDMA850 RMC Middle Channel)
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WCDMAS850 RMC Body Toward Back Side High Channel
Communication System: Customer System; Frequency: 846.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 846.6 MHz; ¢ = 0.98 S/m; ¢, = 55.31; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.792 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.214 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 1.24 W/Kg
SAR(1 g) =0.920 W/Kg; SAR(10 g) = 0.667 WI/Kg

Maximum value of SAR (measured) = 0.855 W/kg

0dB = 0.855 W/kg = -0.69 dBW/kg

Plot 17: Body Toward Back (WCDMA850 RMC High Channel)
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WCDMAS850 RMC Body Toward Top Side Low Channel
Communication System: Customer System; Frequency: 826.4MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 826.4 MHz; 6 = 0.94 S/m; ¢, = 54.95; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.779 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.251 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 1.10 W/Kg
SAR(1 g) = 0.712 W/Kg; SAR(10 g) = 0.443 W/Kg

Maximum value of SAR (measured) = 0.776 W/kg
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0dB = 0.779 W/kg = -1.08 dBW/kg

Plot 18: Body Toward Top (WCDMA850 RMC Low Channel)
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WCDMAS850 RMC Body Toward Top Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.99 S/m; ¢, = 55.89; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.813 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.327 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 1.13 W/Kg
SAR(1 g) = 0.729 W/Kg; SAR(10 g) = 0.458 W/Kg

Maximum value of SAR (measured) = 0.780 W/kg
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0dB = 0.780 W/kg = -1.08 dBW/kg

Plot 19: Body Toward Top (WCDMAS850 RMC Middle Channel)
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WCDMAS850 RMC Body Toward Top Side High Channel
Communication System: Customer System; Frequency: 846.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 846.6 MHz; ¢ = 0.96 S/m; ¢, = 55.34; p = 1000 kg/m®
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.758 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.356 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 1.01 W/Kg
SAR(1 g) = 0.704 W/Kg; SAR(10 g) = 0.431 W/Kg

Maximum value of SAR (measured) = 0.758 W/kg

dB
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0dB = 0.758 W/kg = -1.33 dBW/kg

Plot 20: Body Toward Top (WCDMA850 RMC High Channel)
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WCDMA1900 RMC Body Toward Back Side Low Channel
Communication System: Customer System; Frequency: 1852.4 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1852.4 MHz; o =1.46 S/m; €, = 52.92; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.873 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.347 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 0.83 W/Kg
SAR(1 g) = 0.874 W/Kg; SAR(10 g) = 0.587 W/Kg

Maximum value of SAR (measured) = 0.892 W/kg
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0dB = 0.892 W/kg = -0.56 dBW/kg

Plot 21: Body Toward Back (WCDMA1900 RMC Low Channel)
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WCDMA1900 RMC Body Toward Back Side Middle Channel
Communication System: Customer System; Frequency: 1880.00 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.00 MHz; ¢ = 1.48 S/m; ¢, = 53.14; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.889 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.345 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 0.83 W/Kg
SAR(1 g) =0.892 W/Kg; SAR(10 g) = 0.587 W/Kg

Maximum value of SAR (measured) = 0.910 W/kg
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0dB = 0.910 W/kg = -0.51 dBW/Kg

Plot 22: Body Toward Back (WCDMA1900 RMC Middle Channel)
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WCDMA1900RMC Body Toward Back Side High Channel
Communication System: Customer System; Frequency: 1908.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1908.0 MHz; o =1.54 S/m; €, = 52.34; p = 1000 kg/m®
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.877 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.725 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 0.73 W/Kg
SAR(1 g) = 0.868 W/Kg; SAR(10 g) = 0.571 W/Kg

Maximum value of SAR (measured) = 0.825 W/kg
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0dB = 0.825 W/kg = -0.64 dBW/kg

Plot 23: Body Toward Back (WCDMA1900 RMC High Channel)
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WCDMA1900 RMC Body Toward Top Side Low Channel
Communication System: Customer System; Frequency: 1852.4 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1852.4 MHz; 0 =1.48 S/m; ¢, = 52.95; p = 1000 kg/m3
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.832 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.368 V/m; Power Drift = -0.19 dB
Peak SAR (extrapolated) = 0.867 W/Kg
SAR(1 g) =0.667 W/Kg; SAR(10 g) = 0.358 W/Kg

Maximum value of SAR (measured) = 0.867 W/kg
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0dB = 0.867 W/kg = -0.94 dBW/kg

Plot 24: Body Toward Top (WCDMA1900 RMC Low Channel)
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WCDMA1900 RMC Body Toward Top Side Middle Channel
Communication System: Customer System; Frequency: 1880.00 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.00 MHz; 0 = 1.48 S/m; ¢, = 53.17; p = 1000 kg/m3
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.884 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.685 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 0.874 W/Kg
SAR(1 g) =0.679 W/Kg; SAR(10 g) = 0.368 W/Kg

Maximum value of SAR (measured) = 0.874 W/kg
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0dB = 0.874 W/kg = -0.83 dBW/kg

Plot 25: Body Toward Top (WCDMA1900 RMC Middle Channel)
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WCDMA1900 RMC Body Toward Top Side High Channel
Communication System: Customer System; Frequency: 1908.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1908.0 MHz; 0 =1.58 S/m; ¢, = 52.37; p = 1000 kg/m3
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.816 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.630 V/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.887 W/Kg
SAR(1 g) = 0.671 W/Kg; SAR(10 g) = 0.364 W/Kg

Maximum value of SAR (measured) = 0.887 W/kg

-7.60
-15.20
-22.80

-30.40

-38.00

0dB = 0.887 W/kg = -0.79 dBW/kg

Plot 26: Body Toward Right (WCDMA1900 RMC High Channel)
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Body- worn Back side-802.11b-Channel 1-2412MHz(1Mbps)
Communication System: Customer System; Frequency: 2412.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 2412.0 MHz; o = 1.95 S/m; €, = 52.76; p = 1000 kg/m*
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.25, 4.25, 4.25); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.139 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.857 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 0.217 W/Kg
SAR(1 g) = 0.216 W/Kg; SAR(10 g) = 0.135 W/Kg

Maximum value of SAR (measured) = 0.251 W/kg

-4.60

-9.20

-13.80

-18.40

-23.00

0dB = 0.251 W/kg = -5.38 dBW/kg

Plot 27: Body- worn Back-802.11b -Channel 1-2412MHz(1Mbps)
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Body- worn Back side-802.11b-Channel 6-2437MHz(1Mbps)
Communication System: Customer System; Frequency: 2437.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 2437.0 MHz; o = 1.98 S/m; €, = 52.83; p = 1000 kg/m*
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(4.25, 4.25, 4.25); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.276 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.357 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.640 W/Kg
SAR(1 g) = 0.252 W/Kg; SAR(10 g) = 0.137 W/Kg

Maximum value of SAR (measured) = 0.352 W/kg

-5.00

-10.00

-15.00

-20.00

-25.00

0dB = 0.267 W/kg = -5.59 dBW/kg

Plot 28: Body- worn Back-802.11b-Channel 6-2437MHz(1Mbps)
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Body- worn Back side-802.11b-Channel 11-2462MHz(1Mbps)
Communication System: Customer System; Frequency: 2462.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 2462.0 MHz; o = 1.95 S/m; €, = 53.4; p = 1000 kg/m*
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(4.25, 4.25, 4.25); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.213 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.214 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.527 W/Kg
SAR(1 g) =0.219 W/Kg; SAR(10 g) = 0.103 W/Kg

Maximum value of SAR (measured) = 0.277 W/kg

-3.26

-6.52

-9.78

-13.04

-16.30

0dB = 0.153 W/kg = -3.66 dBW/kg

Plot 29: Body- worn Back-802.11b-Channel 11-2462MHz(1Mbps)
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Body- worn Top side-802.11b-Channel 1-2412MHz(1Mbps)
Communication System: Customer System; Frequency: 2412.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 2412.0 MHz; 0 =1.94 S/m; €, = 52.90; p = 1000 kg/m3
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.25, 4.25, 4.25); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.183 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.247 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 0.145 W/Kg
SAR(1 g) = 0.204 W/Kg; SAR(10 g) = 0.115 W/Kg
Maximum value of SAR (measured) = 0.190 W/kg

dB

-3.78

-1.57

-11.35

-15.13

-18.92

0dB = 0.190 W/kg = -14.15 dBW/kg

Plot 30: Body- worn Top-802.11b -Channel 1-2412MHz(1Mbps)



Report No.: TRE13080076 Page 64 of 111 Issued:2013-08-23
Body- worn Right side-802.11b-Channel 6-2437MHz(1Mbps)
Communication System: Customer System; Frequency: 2437.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 2437.0 MHz; o = 1.99 S/m; ¢, = 53.40; p = 1000 kg/m*
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.25, 4.25, 4.25); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.195 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.451 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 0.151 W/Kg
SAR(1 g) =0.213 W/Kg; SAR(10 g) = 0.126 W/Kg

Maximum value of SAR (measured) = 0.189 W/kg

-5.65
-11.31
-16.96

-22.561

-28.27

0dB = 0.189 W/kg = -14.28 dBW/kg

Plot 31: Body- worn Top-802.11b-Channel 6-2437MHz(1Mbps)
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Body- worn Top side-802.11b-Channel 11-2462MHz(1Mbps)
Communication System: Customer System; Frequency: 2462.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 2462.0 MHz; 0 =1.92 S/m; ¢, = 52.82; p = 1000 kg/m3
Phantom section : Flat Section
Probe: ES3DV3 - SN3292; ConvF(4.25, 4.25, 4.25); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.153 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.354 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 0.180 W/Kg
SAR(1 g) = 0.198 W/Kg; SAR(10 g) = 0.101 W/Kg

Maximum value of SAR (measured) = 0.158 W/kg

[- 9
°m

-4.57

-9.15

-13.72

-18.29

-22.87

0dB = 0.158 W/kg = -18.24 dBW/Kg

Plot 32: Body- worn Top-802.11b-Channel 11-2462MHz(1Mbps)
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6. Calibration Certificate

6.1. Probe Calibration Ceriticate

Calibration Laboratory of o
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Catibeanon prececisn ) A CAL-01.v8, QA CAL-14.v7, QA CAL-23.%4, QA CAL-25.v4
i R
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Calibration Laboralory of Ly Schaicarivatier Kaltarisrhisnst

Schmid & Partne- ‘Sarvice suisse Cétslnanage
Engineering AG : 7 SHVIE vazero i taatie

ME.II“M El. K6 Eurich, Switzuntand ﬁ‘ Swiss Caliwalinn Service

Arrraaieg fry e Sw AnctadEapon Senace (SA5} Ascroditation Mo,; SCS 108

Thi Swiss Aecredilation Servies Iy ona of ihe signatores 1o e EA

Mubistatornd Agreement for the mecognition of calitration certificates

Glossary:

TSL tissue sumalating hquid

NORMz y.2 sangitivity in free spocs

ConvF sensitivity in TEL / NORMay.z

DCP dinde comprassion point

CF cresi factor { duty_ cycha) of the RF signal

AB.C modulation depandant linaarization paramolers

Puolarization ¢ » ritalion around probe axs

Palaration B % rotation around sn ads that is in the plans nonmal 1o probe aos (84 msasupmant center),

L&, 4=0 s norrmal to probs-axds

Calibration is Performed According to the Following Standards:

n) I1EEE Sad 1528-2003, °|EEE Recommuended Praclce lor Determining Uhe Peak Spatial-Averaged Spacillc
Absorption Rate (SAR) in the Human Head from Winsless Commumications Devices: Maasuramint
Techniquiss', December 2003

bl IEC 62200-°, "Procedure 1o measurs the Speafic Absorplion Rale (SAR) lor hand-hald devices used in close
proxhnily ta the sar (regusncy rangs of 300 Mz o 3 GHz)", Febtuary 2005

Methods Applied and Interpretation of Parameters;

*  NORMy.y. £ Assessed for E-finld polatization 3= 0 (1 < 900 MMz in TEM-cell, 1> 1800 MHz R22 waveguide)
NORMy £ ara only intermediale values, L. the uncertainties of NORMK.y.2 doas not affec! the E’-fiaid
uncertmnty ingide TSL {gee below Comd®),

= NORMfixy 2 = NORMx.y.z " frequoncy _msponge (kee Froguency Response Charl), This bneanzation is
Implomented in DASY4 software varslons later than 4 2. The uncertainty of the frequency responsa s included
in the statec uncartamty of Comd

»  DCPryz CCP are numencsl ineanzehon pammetens asssssed basad on the data of power sweep with CW
signal {no uncerainly requined). DCP does not depend on irequancy. nor migdin

= PAR:PAR is Iha Poak to Avarage Ralio that is ol calibrated bt determined based on the slignal
chuaractamatics

o Anpr Bry s Copr VRoyz A B Cwo numencal ineamzation paramelers assessed based on ihe data of
powor sweep for specific modulalion signal, Tha parameters do nol depend on requency for medis, VR s the
makimurm cabbrition mnge expressed in RMS vollage scress the dicde

e ConF and Soutidary Effec! Paramaiers: Assessad in Tl phantom using E-field (or Temparature Transfar
‘Standard for { < B00 MHz) snd inaido wavieguide using anatytical Held disiritunons bosad on gower
measummeants for f = 800 MHz. The same setups are used for assessment of the parameters appiiod for
boundary compensation (alpha, depth) of which typlcal encertainty velues ars given. Thess parameters are
used m DASY4S softwarne to improve probe sccuracy cioss to the boundary. The sensitivity in TSL comesponds
o NORMiy.2 * ConvF whereby the unceriainly cormesponds to thal glven for ConvF. A lreguency dependarn
ConvF is usad in DASY version 4.4 and highar which allows axtending the vafidity from ¢ 50 MHz to 2 100
MHz

= Sphencal ofropy {10 deviation from Eatrapy). In & leld of low gradients realized using a fiat phantom
exposed by a patch antanna,

= Sonsor Offssf, The sensor offsei comesponds to the offset of vinual messurement centar from the probe g
[on probe axis). No lolerancs regusred

Cartfionts Mo ES)-3202 Fib13 Paga 2 ot 11
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ESIOVI - SN3FE2 Fabiuary 24. 2013

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Calibrated: February 24, 2013

Calibrated for DASY/EASY Systems

(MNote non-compatible with DASY2 syslam!)

Cartificads Moo ES3-3782 Feb13 Page 3 of 11
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Fuibinunry 24 2043

ES3DVE- SN32e

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Basic Calibration Parameters —
S Sengor X Sensor Y Sensor Z Une (k=2)
o (uVIVimI .87 080 118 1045
| BEP (mV)" 1058 104.7 102.0
Modulation Calibration Parameters
1i:] Communication System Name PAR A a c VR Ung"
48 af 8 S I
0000 | oW 000 | x| ooo | 000 | 100 | 173 | 222%
vy | ooo | oo ton | M2
F .04 .00 1.00 rg&z
The reported uncerainty of measurement Is stated as the standard uncertainty of measurement
multiplled by the coverage factor k=2_ which for a normal distribution corresponds 1o a coverage
probability of aparoximately 95%.

* T ancitanhes of Mo ¥ oo o @itect it B ek uncsnamty mse TEL cees Pages & mnd 8
¥ bl ROsavisaon (T, WOcESY IO Figuineg.
¥ Uinconasingy i dutorrmies using te mi devkabon fom B iespones applying mckinguis: g iibulion snd W exgessads lor e soximm of ha

Py wiificiin

Clrtificats Ne ESH-3320 Funid Page & of 1
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ES30V- Shi¥2az February 24, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Callbration Parameter Determined in Head Tissue Simulating Media

rowny® | oy’ | o | conex | coney | comez | apha | fmm) | 0w
450 435 087 6,71 6.T1 B8.71 015 1.80 =134 %
835 415 0.0 606 | eos | e08 | a2 | 210 | si20%
a0 s 087 603 | B03 | s08 | 020 | 260 | e420%
1810 A0.0 140 5.25 525 525 0.Aa0 1.147 +* 12.0%
1600 40.0 140 .21 521 521 063 1.38 £ 120%
2100 |- ¥ 1.48 5.15 515 515 080 . 1.20 £ 120%
2450 a2z 1,60 4.47 47 qAT 063 - 1.50 £120%

" Froglindy waldity of 2 100 MHz onty spplies for DASY ol 4 @ bighss (ses Page X) oo i i ealticked io & 50 4Hs The mcenaly s ihe R3S
o v Comn® ity o calibwsbon veguisney mind e ancafaly 500 the indicete] hedguey

¥ M trograncas betee 3 (e the vty of tassie pararmebery (o andl o) san be sl i 4 V0% gultd eomgermation ko B agioked o
remsutod SAR vnlson Al Ireguenciss Sbows 3 GHr. M wnbdiy of lissuo ponamolers (i eod o) o rencied 1o 1 5% Thie secertanty & the ASS of
th Cawne icarimindy for widicoted Largod Hadus porsmiol s

Cortifcats No E53-324%2 Fehil) Page & of 11
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ESI0VS- SN26d Fatirary 24. 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simulating Media

T (MHz} "~ m' W ConvF X | ConvF Y | ‘ConvF Z | Alpha mu; m
450 58.7 .54 7.0 7.0 T.10 0.08 1.00 £134 %
835 552 0.97 6.14 814 614 | 042 | 157 | £120%
800 56,40 1.08 .07 &.07 6.07 48 149 +120%
1810 533 1.52 4 .88 4.86 4 88 062 L2 £ 120%

1800 533 1 52 4.68 466 468 | 047 | W75 | £120%
2100 83.2 162 4,76 4 T8 4.6 0,70 ! 1.39 £ 120%
2450 E2.7 1.95 4,25 4.25 435 .80 , 1.03 :120%

* Fuoguency, sebclity of 100 MHE oy sppies for DASY v 8 and higher (las Pagie 2} sie § il restnoied b & 00 MMz The uncortary s 9 RES
o Aty ol inesovtnndy o cabtendion haguency and the unoamaimy los (e ddicaed rgquedicy bang,

" Al Bpegpoticmd beldee 3 30 e gttty of Ui parurmaler (o ol o) can b reliooed 100 10 3 guikd comesevostion Wommiald 8 ipdied 1o
maaeured SAR vloos. A egunciea sboye 3 GHE thwe vascdiy of B paransbers oo @ o) @ resctod o £ 5% This uncenamty o the BSS of
e ConvF unconiminty fod indicalad Lol Beiue parametars

Cuntifens Mo ESL0297 Fob)i Pagn Bl 11
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ESTDVE- SHJ200 Fatrunry 24, 2013

Frequency Response of E-Field
(TEM-Call:Hi110 EXX, Waveguide: R22)

Frequency response (normaiized)
=

[ Pt S S a1 B O T BTV N 19 R RS S5 R
500 1000 1500 2000 2500 300
f [MiHz]

ren s

Uncertainty of Frequancy Response of E-fisld: £ 6.3% (k=2)

Caplicmte Mo BR300 Fanid Page 7 af 11
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ESIOVI- SN2 Fabroany 24, 20713

Receiving Pattern (¢), 3 =0°

=600 MHz, TEM =1800 MHz R22
l L L L] L
Tk W ¥ i Tol [ ¥ 1
i.
%"5""""""'1'"""““""‘""'.'t""‘l'*iiil""
|
Ral[]
i ‘-!%TIII_ '.l_l:g:J1_" -.'i?:d-l. ."':‘r'-!ﬂ-.

Uncartainty of Axial Isotropy Assessmant: 3 0.5% (k=2)

Cemficaie Mo: ESL120) Fenitd Page B ol 11
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ES30VI- SN -
Dynamic Range f(SAR}eaq)
(TEM cell , f = 900 MHz)
1“ gy 7 _ ——
1
| L]
| o
1t | e
: i::_!"
| 1
I
P 11
Ll IR A TR h|alt
3 i i i ' i i
= : P :
s '
|1 S L. 1l L
u 3
= e
B -
- '
! 1]
! =i
|
[ ’ |
“ 4 it
Wt ; .
" L . o 10 10
SAR [mwWiom T
X compersatiod X nit cormponsatod ¥ carip At
Le] | (5]
¥ ot comperesite T corponated 5 ek
2
1
E Ud-. wsals Eimﬂ*;r':-i__-‘--_‘_"""
By ol ‘ i
: 1
? ¥
Lo+ Ll et i 10 W
SAR [mWrom3)
= e 8
X zonrpereiated K ot rommee g ¥ eosoeaiian
L* =% T
Y 1ot compersated 7 compensates 2 ot compenasted

Uncertainty of Linearily Assesamont: £ 0.6% (k=32

Cavtthentn Na. ES$-2200_Fontd Page Bat 11
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ESIDV3- Sh1me Fabniary 24, 2013
Conversion Factor Assessment
| =800 Mz WGELE RS (H_com®) = 1810 MH WGLS R22 (H_comF)
. ,
i 3
i ]

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

Dherwlrbiort

' - - N
25808055

So=

10 -08 08 0« D2 00 02 04 08 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Ciurtifierim Mo ES3-1207 Fabid Pags 10 nf 11
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Fabwuary 24. 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other Probe Parameters
Sonans Armangeme i THangula
Connector Angle () Mot applicatis
Machanical Surface Dutection Mode anabled
‘Optical Surface De=ction Mode dsabiled
Probe Overall Langih 337 mm
Proba Body Chameinr 10 mm |
Tip Length 10 mmn
Tip Chameler &mm
Probe Tip o Senscr X Calibration Point Zmm
Probe Tip to Sansor Y Calibration Poirt 2 mm
“Proba Tip to Sensct £ Galbration Pomit Zmm
Recommaended Messuremon! Diatance from Surtace 3mm

Conifloaie Moo EEL1502 Fantd Page 1161 11
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6.2. D835V2 Dipole Calibration Ceriticate

Calibration Laboratory of G Schwaizsrischar Kalltrierdienst
Schmid & Pariner ¢ Sarvice sulise détalonnnge
Engineering AG Servizlo avizzerc di taraturn

Zeughaussinmsse 43, BOOE Turigh, Bwitzotlond S Swies Callbration Service

Atcredited by thi Swiss Ascreciatiun Serdace [5AS) Accrmditation Mo, SCS 108

The Swiss Accreditation Service is one of the signatories to he EA
Muitliateral Agreement for the recognition of calibraiion coriificates

cient  CIQ SZ (Auden) Cartificars o; DBIGV2-4d134_Feb13
CALIBRATION CERTIFICATE I
Creject DBAsVE - SN: 44134
Canlibrragion procedum (i) m w
Callbration procedurs for dipole validation kits above 700 MHz
Ealbration date February 27, 2013

This cabbmon comicatt dddumants e Rteatuily 10 NALONMI MAMILAEE, Wiicr feRlts W pryiscal uiis of maasummans (5)
Tha memramants shd e urcetbetian with confidencs protaility are geen of e lallowing peges and arw part of ths cemificate
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Calibration Laboratory of S,

J b Al L S Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG NS c Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland {"5,,_@‘\.-‘} S  swiss Calibration Service
Accredited by the Swiss A:creditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Muitilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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.
No uncertainty required.

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

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

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

Certificate No: DB35V2-4d134_Feb13 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.8.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (22.0=0.2) °C 41.0+6 % 0.89 mho/m +6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 233mW/g

SAR for nominal Head TSL parameters normalized to 1W 9.37 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured

1.52mW /g
6.11 mW /g = 16.5 % (k=2)

250 mW input power

SAR for nominal Head TSL parameters normalized to 1W

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2) °C 55.7+6 % 1.01 mho/m +6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 244 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.49 mW / g £ 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

concition

SAR measured

250 mW input power

160mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.26 MW /g = 16.5 % (k=2)

Certificate No: D835V2-4d134_Feb13
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Appendix

Antenna Parameters with Head TSL

Issued:2013-08-23

Impedance, transformed to feed point 527Q-2.1jQ

Return Loss -29.6dB
Antenna Parameters with Body TSL

Impedance, transformed to feed point 471 Q-46jQ

Return Loss -25.0dB
General Antenna Parameters and Design

Electrical Delay one direction) 1.398 ns

After long term use with 100W radiated power, only a slight warming cf the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connactions near the

feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

July 22, 2011
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DASYS5 Validation Report for Head TSL

Date: 27.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz: Type: D835V2; Serial: D835V2 - SN: 4d134

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz: 6 = 0.89 mho/m; &, = 41: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.2012
» Sensor-Surface: 3mm (Mechanical Surface Detection
» Electronics: DAE4 Sn601; Calibrated: 04.07.2012
¢ Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

+ DASY52 52.8.00692): SEMCAD X 14.6.4(4989)

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 = 57.043 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.4280

SAR(I g) = 2.33 mW/g; SAR(10 g) = 1.52 mW/g

Maximum value of SAR (measured) = 2.725 mW/g

4.80

-12.00

0 dB =2.730mW/g = 8.72 dB mW/g

Certificate No: DB35V2-4d134_Feb13 Page50f 8
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Impedance Measurement Plot for Head TSL

Page 82 of 111

Issued:2013-08-23
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DASYS5 Validation Report for Body TSL

Date: 27.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d134

Communication System: CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz: ¢ = 1.01 mho/m; €, = 55.7: p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2012
e Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 04.07.2012
« Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA: Serial: 1001

« DASYS5252.8.0(692): SEMCAD X 14.6.4(4989)

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 = 54.902 V/m: Power Drift = 0.0055 dB

Peak SAR (extrapolated) = 3.5280

SAR(1 g) = 2.44 mW/g: SAR(10 g) = 1.6 mW/g

Maximum value of SAR (measured) = 2.838 mW/g

12.00

0 dB =2.840mW/g = 9.07 dB mW/g
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Impedance Measurement Plot for Body TSL

27 Feb 2013 13:06:53
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6.3. D1900V2 Dipole Calibration Ceriticate

Calibration Laboratory of

S0, g Schweizerischer Kalibrierdienst
Schmid & Partner ﬁ\-\‘:::// Z c Service suisse d'étalonnage
Engineering AG TV Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland “, ‘//";:—\“\q\\ s S Swiss Calibration Service

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

Client

ClQ SZ (Auden)

ol W

Accreditation No.:

Certificate No;: D1900V2-5d150_Feb13

SCSs 108

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

D1900V2 - SN: 5d150

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

February 28,2013

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Primary Standards D # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 05-Oct-12 (No. 217-01451) Oct-13

Power sensor HP B4B1A US37292783 05-0ct-12 (No. 217-01451) Oct-13

Reference 20 dB Attenuator SN: 5086 (20g) 29-Mar-12 (No. 217-01368) Apr-13

Type-N mismatch combination SN: 5047.2 / 06327 29-Mar-12 (No. 217-01371) Apr-13

Reterence Probe ES3DV3 SN: 3205 30-Dec-12 (No. ES3-3205_Dec11) Dec-13

DAE4 SN: 601 04-Jul-12 (No. DAE4-601_Jul11) Jul-13

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power sensor HP 8481A MY41092317 18-0ct-02 (in house check Oct-11) In house check: Oct-13

RF generator R&S SMT-06 100005 04-Aug-99 (in house check Oct-11) In house check: Oct-13

Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-11) In house check: Oct-13
Name Function Slgnatﬂre

Calibrated by: Claudio Leubler Laboratory Technician \‘

Approved by: Katja Pokovic Technical Manager

Py

Issued: February 28, 2013

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: D1900V2-5d150_Feb13
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5 Setrwnlzariechar Kallbtlerdienst
Sarvice sulnse ¢'éinlonnage

¢ Sorvizio svizzero dl tarsture

5 Swiss Calibcation Service

Calibration Laboratory of
Schmid & Parner

Engineering AG
Zoughnunslissss 43, B00L Zurich, Switzerland

Acoroamed Oy e Swise Aocrodianan Sonoce (SAS) Accraditation No.: SCS 108
The Swine Accraditation Farvice ls one of the signaieries o the F&
Muitilalaral Agroamant ior 1he recognition of calibration cerlilicoles

Glossary:

TSL tissue simulating liguid

ConvF sensitivity In TSL/ NORM x.y.z
MN/A not applicable or not measurad

Calibratien is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineenng & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiotrequency
Electromagnetic Fields; Additional Information for Evaluatmg Compliance of Mobile and
Portable Dovices with FGC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition G1-01) to Bulletin 65

Additional Documentation:
d) DASYA/5 Systam Handbook

Methods Applied and Interpretation of Parameters:
= Measurement Conditions: Furiher details are avallable from the Validation Heport al the end
of the centiticate. All tigures stated in the certiticate are valid at the frequency indicated,

» Anfenna Parameters with TSL: The dipole 1s mounted with the spacer to posilion ils feed
point exactly below the center marking of the flal phantom section, with the arms orlented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These paramaters are measured with the dipole
positioned under the liguid filled phantom. The impedance stated is transtormed from the
measurement at the SMA connector to the feed point, The Hetum Loss ensures low
reflected power. No uncerainty required.

+ Eleclnical Delay: One-way delay belween the SNVA connector and the antenna feed point,
Mo uncerainty requirad.

*  SAR measured: SAR measured al the stated anlenna inpul power.

s SAA normelized: SAR as measured, normalized 1o an inpul power of 1 W al the antenna
connector

s« SAR far nominal TSL parameters: The measured TSL parameters are used (o caloulate the
nominal SAH result,

Corihoato Mo D1S00VE-S5d150 Fobia Page 2 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

Issued:2013-08-23

DASY Version DASY5 V52.8.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance 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 Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Heac TSL parameters (22.0+0.2) °C 404 +6 % 1.40 mho/m £ 6 %

Head TSL temperature change during test <C5°C
SAR result with Head TSL

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

SAR measured 250 mW input power 994mW/g

SAR for nominal Head TSL parameters

normalized to 1W

39.8 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR measured

250 mW input power

524mW /g

SAR for nominal Head TSL parameters

normalized to 1W

21.0 mW /g £ 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0=0.2) °C 53.0+6 % 1.56 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 102mW /g

SAR for nominal Body TSL parameters

normalized to 1W

40.1 mW / g + 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL

condition

SAR measured

250 mW input power

532mW /g

SAR for nominal Body TSL parameters

normalized to 1W

211 mW /g = 16.5 % (k=2)

Certificate No: D1900V2-5d150_Feb13
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 5290 +6.8jQ
Return Loss -229dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4850 +7.4Q
Return Loss -22.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.195 ns

After long term use wit1 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipcle. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive 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

Manufactured by SPEAG

Manufactured on March 11, 2011

Certificate No: D1900V2-5d150_Feb13 Page 4 of 8
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DASY5 Validation Report for Head TSL

Date: 28.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d150

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.4 mho/m; ¢, = 40.4; p= 1000 kg/m’
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.01, 5.01, 5.01); Calibrated: 30.12.2012

« Sensor-Surface: 3mm (Mechanical Surface Detection)

* Electronics: DAE4 Sn601; Calibrated: 04.07.2012
« Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0OAA; Serial: 1001
« DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (8x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 92.182 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 17.6990

SAR(1 g) = 9.94 mW/g; SAR(10 g) = 5.24 mW/g

Maximum value of SAR (measured) = 12.584 mW/g

-10.87

14.49

181

0 dB = 12.580mW/g = 21.99 dB mW/g

Certificate No: D1900Vz-5d150_Feb13 Page 5 of 8
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Impedance Measurement Plot for Head TSL

2€ Feb 2013 10:08:41
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DASY5 Validation Report for Body TSL

Date: 28.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d150

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.56 mho/m; g, = 53; p = 1000 kg!m"
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.62, 4.62, 4.62); Calibrated: 30.12.2012
« Sensor-Surface: 3mm (Mechanical Surface Detection
» Electronics: DAE4 Sn601; Calibrated: 04.07.2012
s Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0OAA; Serial: 1002

« DASYS52 52 8.00692); SEMCAD X 14.6.4(4989)

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

Reference Value = 94.968 V/m; Power Drift = 0.0033 dB

Peak SAR (extrapolated) = 18.0350

SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.32 mW/g

Maximum value of SAR (measured) = 12.901 mW/g

343
6.86
-10.29

-13.72

1716

0dB = 12.900mW/g =22.21 dB mW/g
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Impedance Measurement Plot for Body TSL

28 Feb 2013 10:08:16
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6.4. D2450V2 Dipole Calibration Ceriticate

Calibration Laboratory of e, Schwelzerischer Kallbriardiannt
Schmid & Parner L s Sorvice silsse dioln
— e Lal ol TTIL Rl FLnm
E:'rl.tg]ﬂeeﬂng Az e == L. L+ S 'untu:
Zoughausstranse 43, B004 Zurich, Switmriend R S gwiss Calitration Servize
LT T
Avcreakind by this Swiks Accratlitation Sanice 1SAS) Agernditation No.. SCS 108

Tho Swinn Accrediiation Servico s one of the signatories fo e EA
Muttitatersl Agreemeit for he recognilicen of calliralion esrtificates

ciet  CIQ SZ (Auden) Ceditoate tin) D2450V2-884_Feb13
[CALIBRATION CERTIFICATE |
Oeyaer D2450V2 - SN 884
Caliratinn proosuri| QA CA vb@ﬁ,ﬂ
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Cahimiae disiy February 28, 2013
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All calibrations have been conducted in the closed laboratory tacility: anvironment emperatung (22 = 3)°C and humidity = 70%

Calibration Equipmant used (WATE critical for calibration)

F_'_"TE! S.lunli,nrdg T _Il.'_i_l____ . o el Drander {Coprtiliczt e Mo ) Echadu od Colibration

Powor moker EPM-44234 GHRATIAODTOL 08-0OcA-132 (Mo, 217-0145617) Ocl-13

Powar Sanass HP BA81A USaTeaETES 06-061-12 (Mo, Z17-01451) Oer-13

Raference 20 dB Atenua or SN: 5086 (20g) 29-Mar-12 (Mo, 217-012368) Apr-13

Type-N mismatch combiration SN: 5047 .2 / DE32T 20-Mar-12 (Mo, 217-01371) Apr-13

Rederence Prots ES30VE BN: 3205 A0-Dhpc-12 (Mo, ES3-3205_Decld) D13

DAE4 SMN: 601 Od=dul-12 (Mo, DAE4-601_Jwl12) Jul-13

Secondary Standards oe Chack Date (inhouse)  Sthedusd Chetk

Power sensor HP 84814 MY 41092317 18-0ct-02 (in house check Oct-12) In house check: Oct-13

RF gonoeator RES SMT-(8 100 - Ay - {in houwse check Oel-12) Iry b chieck: Ocl-13

Matwork Analyrar M ATIIE LS Te0sAs G40 VE-EE-01 {in hoibie ook Oat-13) I vl chisch! Q10
Niamg Functican Signnturs

Galigmited by e EXNpRG Lanorinny Techmcm [ ) Ty

thae Elalicug
Appityed by Wt Pakuvc Toctuncal Manage:

Ingenl Eplnssing 30, 2009

Thie calibration certficnio Bnasll not be Iprolced excapt in full willo weriltan appndnl of fhie Laksobory

Carificate Mo: D2450VE-884_Fabki13 Paga | of B




Report No.: TRE13080076 Page 94 of 111 Issued:2013-08-23

Calibration Laboralory of .-\":»'."g_-l-_'l.-"x\ g Sehwamariacher Kalibrierdisnst
Schmid & Parner g Sorvice yulyse o dtninnnogn
Engincering Al w C  sovirio svizsrs di tamiurs
Zrughaussirasse 43, 8004 Furich. Bwitmrlund Y S Swiss Csilbration Servica
el
Accraditag by the Swiss Acciedinbion Senac (BAR} Accraditation Mo.: SCS 108

The Swiss Acoreditafion Sorvice in ona of the aignatones to the EA
Mutiitteral Bgresmint tor e recognition of calibration certificates

Glossary:

TSL tissue simulating hgud

ConvF sansitivity in TSL / NORM x,y,2
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

b) IEC 62208-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held

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

c) Federal Communications Commission Office of Engineering & Techneology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devicas with FCC Limits for Human Exposure lo 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 cerificate 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 undear the liquid filled phantom. The impedance stated is transformed from the
measurament al tha SMA connector lo the feed point. The Relurn Loss ensures low
reflected power. No uncerainty required.

Elactrical Delay: One-way delay between the SMA connector and the antenna feed point
No uncenainty required

SAR measured: SAR measured at the stated anlenna inpul power.

SAR normalized: SAR as measured, normalized to an inpul power of 1 W al the antenna
connector.

SAR for nominal TSL paramaters: The measurad TSL pammetans arm used lo calculate the
nominal SAH result

Cortilicale Mo D2450V2-B84_ Febid Page2 ol 8
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Measurement Conditions
DASY rystem coni guraticn. a8 tar s nol given on g 1
DASY Version DASYS VEZH.0
Extrapalation Advancad Exirapolation
Phantom Modutar Fial Pliantom
Distance Dipale Cantar - TSL 10 rmim with Spacar
Zoom Scan Resolullan dx. dy. d =5 mm
Frquancy - L4500 MHE £ 1 MH2
Head TSL parameters
The lollewing paramaters and caltulatons were appiad.
Temperature Pormitmtvity Conductivity
Hominal Head TSL paramators 200G a0z 1, B0 mbo/m
Measured Head TSL paramelers 003G ARB 1 1.6 mhaim = 6 %
Hewd TSL lemperature change during test «0A - _ i
SAR result with Head TSL
SAR averaged over 1 em” {1 g} of Head TSL Contilian
SAR maasured 250 mW Irprul powis 137 mW g
SAR lor noming Head TEL paoiumnzlons noomakiaen 1w 538 mwW .Fg.- 17.0 % {h:ﬂr}_
SAR avaraged oser 10 em’ (10 g) of Head TSL coneltion
SAR measur 260 mW Inpur power 6.3 mW /g
SAR lor nominal Head TSL pammetarm navmaized to 194 25.2 mW g = 16.5 % (k=2)
Eody TSL parameters
The Iolluwing para nelurs and calculilions wore applod, - —————=
Tamperature Parmittivily Conductivity
MNominal Body TSL paramaeters 2207C 5a.7 1.85 mio/m
Measured Body TSL parsmeaters (220+02)°C SR2I46% 202 mho/m=z8 %
Body TSL temperaiure change during test <0.5"C it s
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condinan
SAR messured 250 mW Inpul power 128mW /g
SAR for nominal Body TSL paramators normaklizad 1o 1W 0.3 mW /g« 17.0 % (k=2)
SAR aversged over 10cm’ (10 g) of Body TSL sencition
SAR measured 250 W irpul prowe 508 mW (g o
SAR for nomanal Body TSL pammeters fofmalized o TW 2T MW g £ 16.5 % (k=2)

Canificale Moo D2450V2-HH4 Fab13
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Appendix
Antenna Parameters with Head TSL
Impadance, iraniformad o faed poinl BATIE+ 20
Ratimm Loss 2T T ug
Antenna Paramelers with Body TSL
\mpodanca, wanslamad 1o faed point 50.7 10+ 37 0
Resturn Lose 286 g8
General Antenna Parameters and Design
| Eretical Detay rune directien) | T 159 14

Atter long tmrm use with 100W mdiaied power, only i shight wanming of the dipabs near s eedpoint can b magdunod.

Tha dipole ts made of ftantard semingid coaxial cable. The center condustar of thi tearding lina is ditectly connncted o fhe
eacond arm of tha dipos's. The antenna e thirelors shor-cireutod for DC-signele. On some of tha dipoies, small end caps
ore gdded 10 the gipole ams 0 order to imbrove malching when lcaded oceorting toINg position a5 expamod in 1o
‘Maasuramant Condifinng” pamagraph. The SAR data ame not atfeosd By thin change. Ths ovarmdl tpole lange i il

aceording to the Stendard,
Mo gnoegsve oo M beoappied To 1 dipalo anmss, Decouge 1oy Mgt Tona or IR0 Saidaod GONnaemonG near 1o
feaapoim may De aamaged.
Additional EUT Data
Manudactirnes by APEALG
Manufactured ar Cetobar 06, 2011

Camificara No: D2450v2-884_Feb13 Paps 4 ol8
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DASYS5 Validation Report for Head TSL

Dage: 29022003
Test Laboratopy: SPEAG, Zurich, Switsérband
DUT: Dipole 2430 MHz: Type: D2430V2: Serial: D2450V2 < 5N; 8§84

Communication Systeim: CW: Frequency: 2450 MH2

Mudim parimeters used! = 2430 MHe: a.= L5 mho/mi g, = W p= TR R
Phantom section: Pl Section

Measurement Sumdand; DASY S (IEEEAECIANS] CO319- 2007y

PASY3Z Contiguration:
o [robe: ES3DWVE - SN3205: ConvFi4.45. 445, 4451 Calibraned: 300122012
= Sensor-Surfiee: Imm (Mevhamieal Surface Detéction)
s Electronics, DAES Sub01, Calibrated: 04072012
o Phantom: Bl Pranmom 3.0 (oot Type: QDOOOPSOAA: Sedal: 1001

= DASYSI 206920 SEMCAD X 14.6.41498%)

Dipole Calibration for Head Tissue/Pin=230 mW, d=10mm/Zoom Sean (7xTx7)/Cube 0
Memsurenent grid: dy=3mm, dy=5mm, dz=Simm

Kelerence Vidlue = W8 Vim: Power Dirft = 006 0B

Peak SAR (extrapolated j = 284450

SARI 2) = 137 mW/e; SARTD g) = 6.30 mW/e

Maxaimum value of SAR tmeasured) = 17048 mWig

dB = 17.650mW/e = 2493483 mW/g

Certilicule No: D2450VE-A84 Febila Paga i ol &
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Dare: 29.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 884

Communication System: CW; Frequency: 2450 MHz

Medium paramerers used: f = 2450 MHz; a = 2.02 mho/m; £, = 52.3; p = 1K) kyfru'
Phantom section: Flar Section

Measurement Standard: DASY S (IEEEABECIANST CH3. 19-2007)

DASYS52 Configuration;
« Probe: ESIDV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.2012
«  Sensor-Surfuce: 3mm (Mechanical Surface Detection)
« Llecironics: DAES Snii) ]y Calibrated: 04.07.2012
«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

«  [DASYS2 52.8.00692); SEMCAD X 14.6.4(4989)

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

Reference Value = 494,950 Vim; Power Dl = 00,0027 dB

Peuk SAR (exirapolaicd) = 262360

SARI gi= 128 mW/: SARIO i = 598 mWig

Maximum value of SAR (measured) = 16,972 mW /g

19.20

24.00

0dB = 16.970mW/g = 24.59 dB mW/g

Certificate No: D2450VZz-884_Feb13 Page 7 of 8
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Impadance Measurement Plot for Body TSL
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6.5. DAE4 Calibration Ceriticate

Calibration Laboratory of A Schweizerischer Kallbrisrdienat
Schmid & Partner =t Service suitss & dtalonnage
Engineering AG T b Servisie svisers di ineature
m,hngim...% B004 Zurlich. Switrectand ’44,:—_‘%;.3‘ Swiss Calibration Setvice
Acsrediied by e Swas Accmiabon Sendow (SAS) accraditmtion Ho.: SCS 108
The Swiss Accreditation Service s one of the mignaoes is the EA
Mubiilaiaral Agreement for the recognition of callbration certificales
Cient CI0'SZ {Auden) Corthcats o DAEA-1315_Feb1d.
Ogoct DAE4 - SD 000 D04 BJ - SN: 1315
Ciatibiation procetiini) mm&m _

CalinraEen nme February 27, 2013,

Thia calibradion certfica dacoments (he Eaceatiin o ahona inendardn, wiach fesilea e physenl i of S sisnes (5|
Thui imaadiihaitmonty and S unoerthmdiis with conldings probatibity i givan on B lolesing peges and e pan of Bs contibeslo.

Al calitrahing R DOMn CONGCICDNG M Wi CoRed MDORISTY IB0ITIN $Maranmye 1empamiune (F2 & 370 ang homioirg = T

Cibansinn Bl ueod (METE oriies b calibshibeai)

Primnry Swropeos [iDw o Date [Conficams fio.) Bctmguied Casbration

Wity Mutmater Type 2007 | SN cANGT Z8-Sep- 13 b | LIS Sap- 12

Secomialy Stancards ||n- 1 Chimci Dty |1 howree) b'clmaj.ﬂ!u_l.:hrrch__“ |
Caimamtor Box Vi1 SE UWE 053 AR 1001 C5-Jan 12 (w0 Piatin ot 1 P otecw’ Jawv 13

Calinentad by e Gunm Tachnicisn _..-?ZHW
Approad by i Bombel RAD D W, aq'um

Iesund: Fatmmary 77, 2013

jg;mmypmm:m st (11 Ul it swilinn apoonrd o Mie libormiory

Canficale Neo DAEA-1216_Fala13 Page t otd



Report No.: TRE13080076 Page 102 of 111 Issued:2013-08-23

Calibration Laboratory of §  Schwaizerischer Kulibriordienst
Schmid & Pariner ¢ Service sulsse CaMionARE
Enginesnng AG Sarvizic aviezere d) Waratura

S  swies Calinmation Senvice

Zeughaussirasss 43 BD04 Furich. Switzerlang

Accroditod By e Swias Accrecdiinnon Sorecn (SRS} Acereditation Moo SCS 108
The Swiss Aecreditution Service | ane of the signatoriss to the EA
Multiiatersl Agreemont fo* the recognifion of calibration certificales

Glossary

DAE data acquisilion electronics

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

Methods Applied and Interpretation of Parameters
« [C Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument lraceabls to national standards The figure given
comresponds 1o the lull scale range of the voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a lool inserted. Uncertainty is not required.

« The following parameters as documentad In the Appendix contain technical informaltion as a
result from ‘he pedarmance test and require no uncedainty.

» DC Volage Measuremeant Linearity: Veritication of the Linearty at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage 1s included in this
measurameant,

« Commecn mode sensitivity: Influence of a positive or negative common mode vollage on
the ditferential measurement,

* Channel separation: Influence of a voltage on the neighbor channels nol subject to an
Input veltage

o AD Converter Values with inputs shorfed: Values on the internal AD converier
corresponding 1o zero input voltage

« Input Offset Measurement. Output voltage and statistical results over a large number of
2ero voltage measurements.

¢ lnput Offsel Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance,

» [nput resistance: Typical value for information: DAE inpul resistance al the connector,
during internal auto-zeraing and during measurament,

e Low Batlery Alarm Voltage: Typical value Tor information, Below this vollage, a ballery
alarm signal is generated.

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

Cenificale No DAE4-T31E Feb1d Page 2ol 5
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DC Voltage Measurement
AD - Convertnr Resalution nominal
High Ranga: 1LSB = E1pV, tulll g = <1080, + 300 mY
Low Range: ISR = ginv Miranga= <1 samy
DASY measurement pammeters: Auto Zero Tima: 3 sec: Measuting Umo: 3 Bac
Calibration Factors X Y z
High Range 405194 £ 0.1% (k@) | 405031 +01% (k=2} | 405006 +0.1% (k=2)
Low Range 400178 0.7% (k=) | 3.99504 £ 0.7% (k=2) 4.00535 £ 0.7% (k=2)
Connector Angle

| Connector Angle 1o be used In DASY system

2001 "

Canificale N DAE4-1THE Febid

Pape 345
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Differance (V) Error (%)
Channel X = Input 1eEeeE o7 046 0.00
Channel X = Input 19398 21 029 000
Channel X « Impaut - 1HEET .04 504 0.03
Channel ¥ = Input 188902 TH +1.06 000
Channel Y ~ Input 14995 09 -1.88 -t
Channel ¥ = Input 20001 41 150 0.0%
Channel 2 - Input 199096 23 KR 0.00
Channel Z = Inpul 19996 75 072 0,00
Channel Z = Input 20003 50 24 000
Low Range Feading (1V) Differance (uVj Error (%)
Channel X « tnpul 1h80 a2 .73 008
Channel X + Input 20022 -1.03 051
Channol X = Input -188.55 032 016
Channel ¥ » Input 1997 53 328 018
Channel ¥ + bt 199 64 121 -0.80
Channel ¥ - It AB0.TT 0,78 0,39
Channel Z + Input 1867 90 204 010
Channel Z + Input 198.23 .21 0,61
Channel 2 - Input 20063 1,42 0.56
2. Common mode sensitivity
DASY measuiement paramaters: Auto Zero Time: 3 sac Measurning time: 3 sec
Commaon mode High Range Low Range
Input Voltage (mv) Average Reading (uV) Average Reading (V)
Channel X 200 -1.10 a0
= 200 435 323
Channel Y 200 -F2 00 2246
. 200 2174 2231
Channel Z 200 -4.48 22
- 200 3.65 286
3. Channel separation
DASY measurement paromalers. Auto Zer Time: 3 sec: Measuting time: 3 sac
input Voltage (mV) | Channel X (V) | Channet ¥ (uV) | Channel Z (V)
Channel X 200 262 320
Channal Y 200 6:T3 - 217
Channel Z 200 B.11 5.38 -

Cantieatn No: DAE4-13°5 Fabii
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4. AD-Converter Values with inputs shorted
DASY mansremend parameters: Auto Zoro Timee 3 sec: Measuring lime: 3 sec

High Renge (LS8} Low Range (LSB)
Channel X 16132 15662
Channal ¥ 16251 1515
Channel Z 16551 15659

5. Input Offset Measurement
DASY measurement paramaters; Auto Zero Time' 3 sec; Measuring Ume: 3 sac

Irggrt 10MLL
Average (4V) | min, Offset (uV) | max. Oftset (W) ““"mm“
Channel X 132 022 238 048
Channal ¥ .23 2,04 058 0.36
Channal 2 -1.89 56 A.12 030
6. Input Offset Current
Marninal Inpul circ_itry ofsot curment on all channais. <2564
7. Input Resistance (Typcal values for information)
Zuraing (kOhm) Measuting (MOhm)
Channal X 200 200
Channel ¥ 200 200
Channel 2 200 200
8. Low Battery Alarm Voltage (Typical vatues for information)
Typlcal values Alarm Level (VDC)
Supply [+ Vec) +7.8
Supply (- Vee) 78
9. Power Consumption (Typeal vilues for infarmation)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA}
Supply [+ Vee) +0.01 +14
Supply (- Vec) 0,01 X}

Camibcatr Mo DAE4-1315_Feb1d
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7. Test Setup Photos

Liquid depth in the Flat Phantom (835MHz)

Liquid depth in the Flat Phantom (1900MHz)
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Top Side Setup Photo(The distance between phantom was Omm)
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Back Side Setup Photo(The distance between phantom was O0mm)
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8. External and Internal Photos of the EUT

External Photos
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