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TEST REPORT

Test Report No. : TRE1309000102 ND::elcl)f' ii:i
Equipment under Test : Mobile phone
Model /Type : ANGEL Il
Listed Models : /
Applicant : TOCH MOBILE INTERNACIONAL S.A.
Address : RES. LA LILLIANA 2 ETAPA, # 88 SN. FCO., HEREDIA,

COSTA RICA, HEREDIA, 40103 Costa Rica

Manufacturer : Smalt Industry Co., Ltd.

Address : 3CD,Jinsong Building, Tairan 4th Rd, Chegongmiao,
Futian District, Shenzhen, China

Test Result Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.
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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. It specifies the maximum exposure limit of 1.6 W/kg as
averaged over any 1 gram of tissue for portable devices being used within 20 cm of the user in the
uncontrolled environment.

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.

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

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

KDB865664 D02 SAR Reporting vO1: RF Exposure Compliance Reporting and Documentation
Considerations

FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices

KDB648474 D04 SAR Handsets Multi Xmiter and Ant vO1: SAR Evaluation Considerations for Wireless
Handsets.

KDB941225 D03 Test Reduction GSM_GPRS_EDGE V01 : Recommended SAR Test Reduction Procedures
for GSM/GPRS/EDGE
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample . | Sep 24, 2013
Testing commenced on . | Nov 06, 2013
Testing concluded on . | Nov 06, 2013

2.2. Product Description

The TOCH MOBILE INTERNACIONAL S.A.’s Model: ANGEL Il 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 Mobile phone

Model Number ANGEL Il

FCCID PPATOCHANGEL2

Modilation Type GMSK for GSM/GPRS

Antenna Type Internal

Operation Frequency GSM850:824MHz-849MHZz/GSM1900:1850-1910MHz
WLAN Not Supported

Bluetooth Supported Bluetooth 3.0

GSM Release Version R99

GPRS operation mode Class B

GPRS Multislot Class 12

EGPRS Multislot Class Not Supported

Extreme temp. Tolerance -30°C to +60°C

Extreme vol. Limits 3.40VDC to 4.20VDC (nominal: 3.70VDC)
GSM/GPRS Operation Frequency Band | GSM850/PCS1900

2.3. Statement of Compliance

The maximum of results of SAR found during testing for ANGEL Il are follows:

Exposure Configuration Technolohy Band H|ghesi;2(\(3\|?/c|)<r$d SAR Equipment Class
Head GSM850 0.202 PCE
(Separation Distance Omm) PCS1900 0.212
Body-worn GSM850 0.579 PCE
(Separation Distance 10mm) PCS1900 0.516

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

For body worn operation,this devices has been tested and meets FCC RF exposure guidelines when used
with any accessory that conrtains no metal and which provides a minimum separation distance of 10mm
between this devices and the body of the user.User of other accessories may not ensure compliance with
FCC RF exposure guidelines.

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

The highest reported SAR values is obtained at the case of,and the values are:0.212 W/Kg(1g) for Head and
0.579W/Kg(1g) for Body.
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Transmitter Main Antenna Bluetooth Summation SAR -to-peak- !
GSM GSM Test Reported Estimated Reported location f,:g;;ﬁ?gﬁ%ﬁ
850 1900 BT Position SAR(1g9) SAR SAR(1g9) Separation Required?
(W/kg) (W/Kg) (W/kg) Ratio )
° ° Head Left 0.202 0.083 | 0.285<1.6 / No
° ° Head Left 0.212 0.083 | 0.295<1.6 / No
° ° Body 0.579 0.042 | 0.621<1.6 / No
° ° Body 0.516 0.042 | 0.558<1.6 / No

Accordint to the above tables,the highest sum of reported SAR values is 0.295W/Kg for Head and 0.621W/Kg

for Body.

2.4. Equipment under Test

Power supply system utilised

Power supply voltage Ol 120V / 60 Hz O| 115V / 60Hz
0Ol12V DC 0|24V DC
@| Other (specified in blank below)

DC3.70V

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

Mobile phone (Model: ANGEL |

).

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

output.

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 : |/

O| Multimeter Manufacturer : |/
Model No. : [/

2.7. Internal Identification of AE used during the test

AE ID* Description
AE1 Battery
AE1

Model: TB-3

Manufacturer: TOCH Mobile International

Capacitance:1500mAh
Nominal Voltage:3.70V

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

Note: We not used Charger when FCC Part 15B test.
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2.8. Note
1. The EUT is a Mobile Phone with Bluetooth fuction,The functions of the EUT listed as below:

Test Standards Reference Report

SAR FCC Part 2 §2.1093 TRE1309000102
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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-CL01 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, 2015.

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 (12.2mX7.95mx6.7m) and Shielded Room (8mX4mX3m) 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
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, 2016.
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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 0.4
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 DAEX SPEAG DAE4 1315 2013/02/27 1
E-field Probe SPEAG ES3DV3 3292 2013/02/24 1
System Validation
Dipole 835V2 SPEAG D835V2 4d134 2013/02/27 1
System Validation SPEAG D1900V2 Sd150 2013/02/28 1
Dipole 1900V2
Network analyzer Agilent 8753E US37390562 2013/03/25 1
Universal Radio
L ROHDE &
Com_rlw_neusrggzratlon SCHWARZ CMU200 112012 2013/10/26 1
Dielectric Probe Kit Agilent 85070E US44020288 / /
Power meter Agilent E4417A GB41292254 2013/03/26 1
Power sensor Agilent 8481H MY41095360 2013/03/26 1
Signal generator IFR 2032 203002/100 2013/10/26 1
Amplifier AR 75A250 302205 2013/10/26 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.

DASYS5 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.

Mais woman] Buver DASNS

robot controlies
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4.2. DASYS5 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 Symmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

Calibration ISO/IEC 17025 calibration service available.
Frequency 10 MHz to 4 GHz; I'T"ln.ﬁ PU"’"? '
Linearity: + 0.2 dB (30 MHz to 4 GHz) | % TR
ja . -
Directivity + 0.2 dB in HSL (rotation around probe axis) w T
+ 0.3 dB in tissue material (rotation normal to probe axis) R
N,
Dynamic Range 5 uyW/g to > 100 mW/g;
Linearity: + 0.2 dB
Dimensions Overall length: 337 mm (Tip: 20 mm) _'_*:" — -
Tip diameter: 3.9 mm (Body: 12 mm) =Y P
Distance from probe tip to dipole centers: 2.0 mm y a4
Application General dosimetry up to 4 GHz p \/'-
Dosimetry in strong gradient fields 4 lhﬁ ﬁ
Compliance tests of mobile phones
Compatibility DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

Isotropic E-Field Probe

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

) DETECTOR
S DIODE
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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.

4.6. Data Storage and Evaluation

Data Storage

The DASYS5 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
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probe type ([V/Im], [A/m], [°C], [mW/g], [mW/cm?], [dBrel], etc.). Some of these units are not available in certain
situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero. Raw data
can also be exported to perform the evaluation with other software packages.

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:

gL

Ve = U
e s

With Vi =compensated signal of channeli (i=x,y,z)

Ui = input signal of channel i (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
Foo Tieldproles F:— %

Vo

I TR | .-'.lll\."'.l'I

x en £
— o bagd oA

11— tieldprobes | =3, :
With Vi = compensated signal of channel i i=xy, z)
Normi = sensor sensitivity of channel i i=x,y,2

[mV/(VIm)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):
Fiow—EX | E2 | E?

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

SAR= E'r."'r i g 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.
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4.7. Tissue Dielectric Parameters for Head

The liquid is consisted of water,salt,Glycol,Sugar,Preve
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and Body Phantoms

ntol and Cellulose.The liquid has previously been

proven to be suited for worst-case.The table 3 and table 4 show the detail solition.It’s satisfying the latest
tissue dielectric parameters requirements proposed by the KDB865664.
Table 3:Composition of the Head Tissue Equivalent Matter

MIXTURE% FREQUENCY(Brain) 835MHz
Water 41.45

Sugar 56

Salt 1.45

Preventol 0.12

Cellulose 1.0

Dielectric Paramters Target Value

f=835MHz £=41.50 0=0.9

MIXTURE% FREQUENCY(Brain) 1900MHz
Water 55.242

Glycol monobutyl 44.452

Salt 0.306

Dielectric Paramters Target Value

f=1900MHz £=40.00 0=1.40

Table 4:Composition of the B

ody Tissue Equivalent Matter

MIXTURE% FREQUENCY(Brain) 835MHz
Water 52.50

Sugar 45

Salt 1.40

Preventol 0.10

Cellulose 1.00

Dielectric Paramters Target Value

f=835MHz £=55.20 0=0.97

MIXTURE% FREQUENCY/(Brain) 1900MHz
Water 69.91

Glycol monobutyl 29.96

Salt 0.13

Dielectric Paramters Target Value

f=1900MHz £=53.30 0=1.52

4.8. Tissue equivalent liquid properties

Dielectric performance of Head and Body tissue simulating liquid

Frequency Description Dielectric paramenter;
&
41.5 0.90
Target Value +5%
(39.4~43.6) (0.86~-0.95)
835MHz(Head) Measurement Value 431 0.88
2013-11-06 : .
56.1 0.97
0
535MHz(Body) Target Value 5% (53.30~58.91) (0.90—1.00)
y Measurement Value 576 0.96
2013-11-06 : .
40.00 1.40
Target Value 5%
(38.0~42.0) (1.33~1.47)
1 MHz(H
S00MHz(Head) Measurement Value 396 142
2013-11-06 : .
53.3 1.52
=+ 59
1500MHZ(Body) Target Value £5% (50.64~55.97) (1.44-1.60)
y Measurement Value 523 1.46
2013-11-06 : .

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
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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.

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

i
Photo of Dipole Setup
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System Validation of Head
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Measurement is made at temperature 22.0 'C and relative humidity 55%.

Measurement Date: 835MHz Nov 06™, 2013;

Target value Measured value Deviation
Verification Frequency (Wikg) (Wikg)
results (MHz) 10g 19 10g 19 10g 19
Average Average Average Average Average Average
835 152 2.33 1.49 2.27 -1.97% -2.58%
Measurement is made at temperature 22.0 'C and relative humidity 55%.
Measurement Date: 1900MHz Nov 06", 2013;
Target value Measured value Deviation
Verification Frequency (Wikg) (Wikg)
results (MHz) 10g 19 10g 19 10g 19
Average Average Average Average Average Average
1900 5.24 9.94 4.98 9.52 -4.96% -4.23%
System Validation of Body
Measurement is made at temperature 22.0 'C and relative humidity 55%.
Measurement Date: 835MHz Nov 06™
Target value Measured value Deviation
Verification Frequency (Wikg) (Wikg)
results (MHz) 10g 19 10g 19 10g 19
Average Average Average Average Average Average
835 1.60 2.44 152 2.31 -5.00% -5.33%
Measurement is made at temperature 22.0 'C and relative humidity 55%.
Measurement Date: 1900MHz Nov 06™
Target value Measured value i
Verification Frequency (Wikg) (Wikg) Deviation
results (MHz) 10g 19 10g 19 10g 19
Average Average Average Average Average Average
1900 5.32 10.20 5.49 10.50 3.20% 2.94%

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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- ™
Preparation of System
\ i
r ™
Operational Mode Measurement 11,2
n e, ' A
; \ [Helercnce Measurement (Step nlI
Configuration L

I Area Scan (Steps b - ¢) |

. l J l

.-—-I Zoom Scan (Steps d - @) |
r ' +
Left Right | Reference Measurement (Step f) |

\‘_'/" '
Cheek 15% tilted ﬂ— Peak in cube?

. A Shuft YES
- . cube
~ center l
~
Measurement 11.2 All primary and
\ at center frequency y secondary peaks
\ - NO tested?
S Select YES
next
\ , All tasts of [ Peek }
. h Step 1 done? “'
"o - -
~ - YES
' N 4 A
— Additional peaks shall be measured
E::::;::gg'r‘a::r;;rg':ﬁ only when the primary peak is within 2
configurations with less than L dB of the SAR limit. )
-3d4B of applicable limits
o "
- - B
All other test frequencies AN
{lower, upper, etc.) oy
\ J )

(Ceamarememt 2 )

Worst-case NO
configuration AND all .
configurations of less 2

than -3dB of applicable

lirmit tested? YES

=

( Determination of maximum J

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.

=3GH= 3 GH=
Maxumam distance from closest measuwrament pownt 551 iin() £ 0.5
{geometnie center of probe senczeis) to phantem surface T e i
Maximam probe angle from probe axis to phantom surface 30+ 1° 10° + 1
norms] 2t the mesurement locanon ik T e
<2GHz<1imm 3-4GHz <12 mm
2-3GHz <12 mm 4-6GHz < 10 mm

When the x or v dimension of the test device, mn the
mezsurement plane onestaton, 15 smaller than the above, the
mesmrement resolution must be < the comeipondmg x or v
dunenson of the test device with at lsast one measwement
point on the st device

=2 GHr < B mm
?=3iGHD = Smm”

Maxeimmm area sean spatial resabation: A%, A% -

1-4GH=- = Smm’

Mazimum zoom sean spanal resohunon: Ax, L. Aveoe 4_6CHe <4 s
= = oy

3I-4GHz: <4 mm
uniform gnd: Azy. (m) = 5§ pum 4-5GHz <3 mm
5 -6 GHz =2 mm
Maximem zoom scan Az, (1) between ™ 3-4GHz =} mm
spatial resslution, two pomts closet to < i mm 4-5GHz: <25 mm
normal to phantom phantom surface 5-6GH=z: =2
5 5 - 2= ) mm
surface graded =
grd
Ay dn=1): betwesn o
subsequent ponts = 1582 20m(@-1)
” 3I-4GHz > 28 aum
g e Faaga » 30 gun 4-5 GHz > 25 o

vohone

5-6GHz =22 omn

Mote: & 13 the penetation depth of 2 plame-wave 3t pormal weidence to the nooue medium; see draft sondard IEEE P1528-
2011 for detnls
* When zoom scan iz required and the reported SAR fiom the area scan based J-g SAR ertima tion procedurss of EDB
47498 1= LA Wkg, = S mm = 7 mm and = 5 num zeom sean resolution may be appled, respactively, for 2 GHz to 3
GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz

4.10.3 GSM Test Configuration
SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS) by air
link. Using ES515C the power level is set to “5” for GSM 850, set to “0” for GSM 1900. Since the GPRS class
is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in downlink, the maximum total
timeslots is 5. The EGPRS class is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots
in downlink, the maximum total timeslots is 5.
When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to minimize SAR
measurement error due to higher peak-to-average power (PAR) ratios inherent in 8-PSK.
According to specification 3GPP TS 51.010, the maximum power of the GSM can do the power reduction for
the multi-slot. The allowed power reduction in the multi-slot configuration is as following: Output power of
reductions:

The allowed power reduction in the multi-slot configuration

Number of timeslots in uplink assignment Permissible nominal reduction of maximum output

power (dB)
0

010 3.0

1.8t0 4.8

AIW|IN|F

3.0t0 6.0
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4.10.4 Bluetooth 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.

4.10.5 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%.

4.10.6 Area Scan Based 1-g SAR

4.10.6.1 Requirement of KDB

According to the KDB447498 D01 v05, when the implementation is based the specific polynomial fit algorithm
as presented at the 29th Bioelectromagnetics Society meeting (2007) and the estimated 1-g SAR is < 1.2
W/kg, a zoom scan measurement is not required provided it is also not needed for any other purpose; for
example, if the peak SAR location required for simultaneous transmission SAR test exclusion can be
determined accurately by the SAR system or manually to discriminate between distinctive peaks and
scattered noisy SAR distributions from area scans.

There must not be any warning or alert messages due to various measurement concerns identified by the
SAR system; for example, noise in measurements, peaks too close to scan boundary, peaks are too sharp,
spatial resolution and uncertainty issues etc. The SAR system verification must also demonstrate that the area
scan estimated 1-g SAR is within 3% of the zoom scan 1-g SAR (See Annex B). When all the SAR results for
each exposure condition in a frequency band and wireless mode are based on estimated 1-g SAR, the 1-g
SAR for the highest SAR configuration must be determined by a zoom scan.

4.10.6.2 Fast SAR Algorithms

The approach is based on the area scan measurement applying a frequency dependent attenuation
parameter. This attenuation parameter was empirically determined by analyzing a large number of phones.
The MOTOROLA FAST SAR was developed and validated by the MOTOROLA Research Group in Ft.
Lauderdale.

In the initial study, an approximation algorithm based on Linear fit was developed. The accuracy of the
algorithm has been demonstrated across a broad frequency range (136-2450 MHz) and for both 1- and 10-g
averaged SAR using a sample of 264 SAR measurements from 55 wireless handsets. For the sample size
studied, the root-mean-squared errors of the algorithm are 1.2% and 5.8% for 1- and 10-g averaged SAR,
respectively

In the second step, the same research group optimized the fitting algorithm to an Polynomial fit whereby the
frequency validity was extended to cover the range 30-6000MHz. Details of this study can be found in the
BEMS 2007 Proceedings.

Both algorithms are implemented in DASY software.
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5. TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

Issued:2013-11-12

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)
GSM850 Channel 251(848.8MHz) | Channel 190(836.6MHz) | Channel 128(824.2MHz)
32.31 32.31 32.15
Channel Channel Channel
GSM1900 810(1909.8MHz) 661(1880.0MHz) 512(1850.2MHz)
29.29 29.72 29.39
The conducted power measurement results for GPRS/EGPRS

Test Mode Measured Power (dBm) Averaged Power (dBm)

GSM850 Test Channel Calculation Test Channel

GPRS (dB)

(GMSK) 251 190 128 251 190 128

1 Txslot 32.27 32.29 32.11 -9.03 23.24 23.26 23.08

2 Txslot 30.12 30.10 30.04 -6.02 24.10 24.08 24.02

3 Txslot 28.23 28.29 28.13 -4.26 23.97 24.03 23.87

4 Txslot 27.34 27.38 27.29 -3.01 24.33 24.37 24.28
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 29.29 29.72 29.42 -9.03 20.26 20.69 20.39

2 Txslot 27.35 27.86 27.31 -6.02 21.33 21.84 21.29

3 Txslot 26.94 27.14 27.03 -4.26 22.68 22.88 22.77

4 Txslot 26.34 26.53 26.44 -3.01 23.33 23.52 23.43
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
GPRS850 and GPRS1900.
Note: According to the KDB941225 D03, “when SAR tests for EDGE or EGPRS mode is necessary,
GMSK modulation should be used”.

Bluetooth
Mode Channel Frequency (MHz) Conducted P(Z?Bkm(?utput Power
00 2402 0.16
GFSK 41 2441 0.35
79 2480 0.08
Manufacturing tolerance
GSM Speech
GSM850
Channel Channel 251 Channel 190 Channel 190
Target (dBm) 31.5 315 315
Tolerance *(dB) 1 1 1
GSM1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 29.00 29.00 29.00
Tolerance *(dB) 1 1 1
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GPRS/EGPRS (GMSK Modulation)
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GSM850 GPRS

Channel 251 190 128
Target (dBm) 315 315 315
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 29.5 29.5 29.5
2 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 28.5 28.5 28.5
3 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
4 Txslot Tolerance *(dB) 1 1 1
GSM1900 GPRS
Channel 810 661 512
Target (dBm) 29.00 29.00 29.00
1 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 27.0 27.0 27.0
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 26.0 26.0 26.0
4 Txslot Tolerance +(dB) 1 1 1
Bluetooth
GFSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 0.5 0.5 0.5
Tolerance *(dB) 1 1 1

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 neede

d.

For the DUT, BT and GSM share difference antenna, So we can get following combination that can transmit
signal simultaneously.

GSM and BT

5.2.2 Transmit Antenna Separation Distances
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Top
B5mm
L 4

BT

28mm

49.5mm
GSM
Bottom

5.2.2 SAR Measurement Positions
According to the KDB941225 D06 Hot Spot SAR v01, the edges with less than 2.5 cm distance to the
antennas need to be tested for SAR.

Issued:2013-11-12

Right

SAR measurement positions

Mode

Front

Rear

Left edge

Right edge

Top edge

Bottom edge

Main antenna(GSM)

Yes

Yes

Yes

Yes

No

Yes

5.2.3 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
e f(GHz) is the RF channel transmit frequency in GHz

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

e The result is rounded to one decimal place for comparison
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Appendix A
SAR Test Exclusion Thresholds for 100 AIHz — 6 GHz and = S0 mm

Approsimate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test Separation
Dastances are illustrated i the following Table

MHz ) 10 15 20 2 fiaTie}
150 39 77 116 155 104

300 | 27 55 82 110 137

450 | 12 45 &7 89 112

835 l 16 31 49 66 82

o00 | 16 33 47 63 79

1500 12 24 37 49 &1 SAR Test

- Exclusion

1900 11 22 33 1 34 Threshold (mW)
2450 10 19 29 38 48

600 | B 16 i 24 32 40
5200 | 7 13 20 26 33
5400 | o 13 19 26 32
5800 | & 12 19 25 31

Picture 12.2 Power Thresholds

Table 5.2.3.1 Standalone SAR test exclusion considerations

SAR test exclusion RF output power SAR test
Sanelhiee A threshold (mW) dBm mwW exclusion
Bluetooth 2.441 19 2.35 1.72 Yes

As the power of Bluetooth meet standalone SAR test exclusion,so not need consider the Bluetooth
simultaneous SAR

5.2.4 Estimated SAR

When standalone SAR is not required to be measured per FCC KDB 447498 DO01,the following equation must
be used to estimate the standalone 1g SAR for simultaneous transmission assessment involving that
transmitter.

(max.power of channel,including tune-up tolerance mW) , ,/ f(GH2)

(min.test separation distance,mm) 7.5
Per FCC KD B447498 D01,simultaneous transmission SAR test exclusion may be applied when the sum of
the 1-g SAR for all the transmitting antenna in a specific a physical test configuration is <1.6 W/Kg.When the
sum is greater than the SAR limit,SAR test exclusion is determined by the SAR to peak location separation
ratio.

Estimated SAR=

(SAR,+SAR,)**

Ratio= - - <
(peak location separation,mm)

0.04

For Bluetooth,the Estimated SAR for Head at 5mm for estimate and 10mm to Estimated Body SAR
Estimated SARueaq=(1.9953mW)/5mm)*(1.5627/7.5)=0.083W/Kg
Estimated SARgoqy=((1.9953mW)/10mm)*(1.5627/7.5)=0.042W/Kg

5.2.5 Evaluation of Simultaneous SAR

Transmitter Main Antenna Bluetooth Summation SAR -to-peak- Simultaneous
GSM GSM Test Reported Estimated Reported location e s————
850 1900 BT Position SAR(1g9) SAR SAR(1g9) Separation Required?
(W/kg) (W/Kg) (W/kg) Ratio )
° ° Head Left 0.202 0.083 0.285<1.6 / No
° ° Head Left 0.212 0.083 0.295<1.6 / No
) ) Body 0.579 0.042 0.621<1.6 / No
) ) Body 0.516 0.042 0.558<1.6 / No
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The product with 2 SIMs and 2 SIMs(SIM1 and SIM2) can not used Simultaneous, we tested 2 SIMs(SIM1
and SIM2) and recorded worst case at SIM 1
It is determined by user manual for the distance between the EUT and the phantom bottom.The distance is
10mm and just applied to the condition of body worn accessory.
The calculated SAR is obtained by the following formula:

(Ptarget-Pmeasured))/10

Where Py, is the power of manufacturing upper limit;
P measured 1S the measured power;
Measured SAR is measured SAR at measured power which including power drift)
Reported SAR which including Power Drift and Scaling factor

Reported SAR=Measured SAR*10get-Pmeasured)/10
Scaling factor=10
Reported SAR= Measured SAR* Scaling factor

Duty Cycle
Test Mode Duty Cycle
Speech for GSM850/1900 1:8.3
GPRS for GSM850/1900 1.2
SAR Values (GSM850-Head)
Test Frequency Maximum Measurement SAR
Side Test Allowed Co;gxgtred SAR over Power Scaling gill)?o(:t/eeci limit Eleft'
Ch MHz Position Power (dBm) 19 drift Factor 1g(Wikg) 19 ;
(dBm) (W/kg) 9tR9) | wikg)
190 | 836.60 | Left Touch 32.50 32.31 0.192 -0.00 1.05 0.202 1.60 1
190 [ 836.60 | Left Tilt 32.50 32.31 0.189 -0.02 1.05 0.198 1.60 2
190 [ 836.60 | Right | Touch 32.50 32.31 0.175 -0.08 1.05 0.184 1.60 3
190 [ 836.60 | Right Tilt 32.50 32.31 0.173 -0.10 1.05 0.182 1.60 4
SAR Values (GSM850-Body)
Test Frequency Maximum Measurement SAR
(nu'\r/rl10bde$ of Te_s_t Allowed Coggx(;tred SAR Pov_ver Scaling gi%o;/e; limit Eleoft.
Ch MHz timeslots) Position ?doélvrﬁ; (dBm) 1g(()\\//vejlr<g) drift Factor 19(Wikg) Wvllgg) "
190 | 836.60 | GPRS (4) Front 27.50 27.38 0.475 -0.03 1.03 0.489 1.60 5
190 | 836.60 | GPRS (4) Rear 27.50 27.38 0.562 -0.13 1.03 0.579 1.60 6
190 | 836.60 | GPRS (4) Left 27.50 27.38 0.557 -0.17 1.03 0.574 1.60 7
190 | 836.60 | GPRS (4) Right 27.50 27.38 0.251 -0.08 1.03 0.259 1.60 8
190 | 836.60 | GPRS (4) Top N/A N/A N/A N/A N/A N/A N/A | N/A
190 [ 836.60 | GPRS (4) | Bottom 27.50 27.38 0.501 -0.05 1.03 0.516 1.60 9
Rear
190 | 836.60 | Speech with 32.50 32.31 0.484 -0.00 1.05 0.508 1.60 | 10
Headset
Note: 1.The distance between the EUT and the phantom bottom is 10mm.
2.According to KDB447498,When the 1-g SAR for the mid-band channel,or the channel with highest
output power satidfy the following conditions,testing of the other channels in the band is not required.
=<0.8W/Kg and transmission band <100MHz;
=<0.6W/Kg and 100MHz <transmission band <200MHz;
=< 0.4W/Kg and transmission band >200MHz
SAR Values (PCS1900-Head)
1iESIE | AElISIE ST Conducted Measurement f Reported S.AR Ref
; Test Allowed Power Scaling limit .
Ch MHz L Position Power PdoéNn?r ?AI\?N(;I\(/er drift Factor ?AI\?N(;I\(/er 19 P:;t
661 | 1880.0 [ Left Touch 30.00 29.72 0.198 -0.13 1.07 0.212 1.60 11
661 | 1880.0 | Left Tilt 30.00 29.72 0.192 0.13 1.07 0.205 1.60 12
661 | 1880.0 | Right | Touch 30.00 29.72 0.193 -0.02 1.07 0.207 1.60 13
661 | 1880.0 | Right Tilt 30.00 29.72 0.182 -0.06 1.07 0.195 1.60 14
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Test Frequency Maximum Measurement SAR
(nu“r/:]obdei of Test Allowed Coggx(étred SAR Power Scaling gi%o;/e; limit Eleoft.
Ch MHz timeslots) Position ?doélvrﬁ; (dBm) 1g(()\\//vejlig) drift Factor 19(Wikg) Ol\ll/gg) "
661 | 1880.0 [ GPRS (4) Front 27.00 26.53 0.276 -0.02 | 1.12 0.309 160 | 15
661 | 1880.0 [ GPRS (4) Rear 27.00 26.53 0.461 -0.01 1.12 0.516 160 | 16
661 | 1880.0 [ GPRS (4) Left 27.00 26.53 0.458 -0.10 | 1.12 0.513 160 | 17
661 | 1880.0 [ GPRS (4) Right 27.00 26.53 0.192 -0.08 | 1.12 0.215 160 | 18
661 | 1880.0 [ GPRS (4) Top N/A N/A N/A N/A N/A N/A N/A | N/A
661 | 1880.0 | GPRS (4) | Bottom 27.00 26.53 0.430 -0.04 | 1.12 0.482 160 | 19
Rear
661 | 1880.0 | Speech with 30.00 29.72 0.440 0.11 1.07 0.471 160 | 20
Headset
Note: 1.The distance between the EUT and the phantom bottom is 10mm.
2.According to KDB447498,When the 1-g SAR for the mid-band channel,or the channel with highest
output power satidfy the following conditions,testing of the other channels in the band is not required.
=<0.8W/Kg and transmission band <100MHz;
=<0.6W/Kg and 100MHz <transmission band <200MHz;
< 0.4W/Kg and transmission band >200MHz
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.
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.
5.5. Measurement Uncertainty (300MHz-3GHz)
No Error Type Uncertainty | Probably Div (Ci) | (Ci) S:S: S:S: Degfree
Description Value Distribution 1g | 10g (19) (10g) | freedom
Measurement System
Probe
1 Lo B 5.50% N 1 1 1 5.50% | 5.50% o
calibration
Axial o o o -
2 sotropy B 4.70% R J3 |07 |07 | 190% | 1.90%
3 Hemispherical | - g 9.60% R J3 |07 |07 | 390% | 390% | <
isotropy
Boundary 0 0 0 -
4 Effects B 1.00% R J3| 1| 1 | 060% | 060%
Probe o o o -
5 Linearity B 4.70% R 3l 1 1 | 2.70% | 2.70%
6 Detection limit B 1.00% R \E 1 1 0.60% | 0.60% o
RF ambient
7 conditions- B 0.00% R \E 1 1 0.00% | 0.00% o
noise
RF ambient
8 conditions- B 0.00% R \E 1 1 0.00% | 0.00% o
reflection
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Response o o o
9 time 0.80% R \E 1 1 0.50% | 0.50%
Integration o o o
10 time 5.00% R \E 1 1 2.90% | 2.90%
RF 0, 0, 0,
11 ambient 3.00% R ﬁ 1 1 1.70% 1.70%
Probe
positioned
12 ech. 0.40% R 3l 1 1 | 020% | 0.20%
restrictions
Probe
positioning
13 with respect 2.90% R 3l 1 1 | 1.70% | 1.70%
to phantom
shell
Max.SAR . . .
14 ovalation 3.90% R 3l 1 1 | 2.30% | 2.30%
Test Sample Related
15 Test sample 1.86% N 1| 1| 1 |18% | 1.86%
positioning
16 Device holder 1.70% N 1|1 | 1 |170% | 1.70%
uncertainty
17 Drift of output 5.00% R Bl 1| 1| 290% | 2.00%
power
Phantom and Set-up
Phantom o o o
18 uncertainty 4.00% R \E 1 1 2.30% | 2.30%
Liquid
19 conductivity 5.00% R ﬁ 0.64 | 0.43 | 1.80% | 1.20%
(target)
Liquid
20 conductivity 0.50% N 1 (064|043 | 0.32% | 0.26%
(meas.)
Liquid
21 permittivity 5.00% R J§ 0.64 | 0.43 | 1.80% | 1.20%
(target)
Liquid
22 cpermittivity 0.16% N 1 (064|043 | 0.10% | 0.07%
(meas.)
Combined 22
standard . /Zcfuf / / /| 1 | I |10.20% | 10.00%
uncertainty iz
Expanded
uncertainty
(confidence U, = 2U, / R K=2| / /| 20.40% | 20.00%
interval of
95 %)
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5.6. System Check Results

System Performance Check at 835 MHz Head

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134

Date/Time: 11/06/2013 AM

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

Medium parameters used (interpolated): f = 835 MHz; ¢ = 0.91 S/m; &, = 42.60; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(6.06, 6.06, 6.06); 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) = 2.45W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 50.920 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 3.379 W/kg

SAR(1 g) = 2.27 mW/g; SAR(10 g) = 1.49 mW/g

Maximum value of SAR (measured) = 2.46 mW/g

dB
1]

-4.69

“3.37

-14.06

-18.74

-23.43
0 dB = 2.46mW/g=7.19dB mW/g

System Performance Check 835MHz Head 250mW
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System Performance Check at 835 MHz Body
DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134
Date/Time: 11/06/2013 PM
Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; ¢ = 0.98 S/m; &, = 56.90; 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) = 2.58 mW/g
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 44.653 V/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 3.47 W/kg
SAR(1 g) = 2.31 mW/g; SAR(10 g) = 1.52 mW/g

Maximum value of SAR (measured) = 2.52 mW/g

dB

-10.00

20.00

-30.00

-40.00

-B.00

0 dB = 2.52 mW/g = 8.03 dB mW/g

System Performance Check 835MHz Body 250mwW



Report No.: TRE1309000102 Page 30 of 92 Issued:2013-11-12
System Performance Check at 1900 MHz Head
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150
Date/Time: 11/06/2013 AM
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; ¢ = 1.44 S/m; €, = 40.40; p = 1000 kg/m®
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(5.21, 5.21, 5.21); 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) = 10.9 W/kg
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.260 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 17.79 W/kg
SAR(1 g) = 9.52 W/kg; SAR(10 g) = 4.98 W/kg

Maximum value of SAR (measured) = 11.0 W/kg

dB

-10.00

20.00

-30.00

-40.00

-B.00

0 dB = 11.0 W/kg = 20.83 dB W/kg

System Performance Check 1900MHz Head 250mwW



Report No.: TRE1309000102 Page 31 of 92 Issued:2013-11-12
System Performance Check at 1900 MHz Body
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150
Date/Time: 11/06/2013 PM
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; ¢ = 1.55 S/m; &, =54.10; 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) = 11.5 mW/g
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 80.171 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 16.55 W/kg
SAR(1 g) = 10.5 mW/g; SAR(10 g) = 5.49 mW/g

Maximum value of SAR (measured) = 11.6 mW/g

dB

-10.00

20.00

-30.00

-40.00

-B.00

0 dB = 11.5 mW/g = 21.21 dB mW/g

System Performance Check 1900MHz Body 250mW
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5.7. SAR Test Graph Results

GSM850 Left Head Touch Middle Channel

Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.88 S/m: ¢, = 41.10; p = 1000 kg/m®
Phantom section : Left Head Section

Probe: ES3DV3 - SN3292; ConvF(6.06, 6.06, 6.06); 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) = 0.203 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 2.500 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 0.213 mW/g

SAR(1 g) = 0.192 mW/g; SAR(10 g) = 0.159 mW/g

Maximum value of SAR (measured) = 0.235 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =0.235 W/kg = -24.81 dB W/kg

Plot 1: Left Head Touch (GSM850 Middle Channel)
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GSM850 Head Tilt Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.88 S/m; ¢, = 41.10; p = 1000 kg/m®
Phantom section : Left Head Section
Probe: ES3DV3 - SN3292; ConvF(6.06, 6.06, 6.06); 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) = 0.201 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.023 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.225 mW/g
SAR(1 g) = 0.189 mW/g; SAR(10 g) = 0.152 mW/g

Maximum value of SAR (measured) = 0.221 W/kg

-4.60
9.20
13.80

-18.40

-#3.00

0dB =0.221 W/kg = -21.02 dB W/kg

Plot 2: Left Head Tilt (GSM850 Middle Channel)
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GSM850 Right Head Touch Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.88 S/m; ¢, = 41.10; p = 1000 kg/m®
Phantom section : Right Head Section
Probe: ES3DV3 - SN3292; ConvF(6.06, 6.06, 6.06); 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) = 0.201 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value =3.021 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 0.278 mW/g
SAR(1 g) =0.175 mW/g; SAR(10 g) = 0.136 mW/g

Maximum value of SAR (measured) = 0.195 W/kg

-10.00
-20.00
-30.00

-40.00

-L0.00

0 dB =0.195 W/kg = -19.59 dB W/kg

Plot 3: Right Head Touch (GSM850 Middle Channel)
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GSM850 Right Head Tilt Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.88 S/m; ¢, = 41.10; p = 1000 kg/m®
Phantom section : Right Head Section
Probe: ES3DV3 - SN3292; ConvF(6.06, 6.06, 6.06); 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) = 0.189 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.362 V/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.203 mW/g
SAR(1 g) =0.173 mW/g; SAR(10 g) = 0.132 mW/g

Maximum value of SAR (measured) = 0.198 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =0.198 W/kg = -22.02 dB W/kg

Plot 4: Right Head Tilt (GSM850 Middle Channel)
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GSM850 GPRS 4TS Body Front Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 S/m; ¢, = 57.10; 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) = 0.502 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 21.225 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 0.604 mW/g
SAR(1 g) = 0.475 mW/g; SAR(10 g) = 0.349 mW/g

Maximum value of SAR (measured) = 0.499 W/kg

-10.90

-14.53

1817

0 dB = 0.676 W/kg = -3.40 dB W/kg

Plot 5: Body Front Side (GSM850 GPRS 4TS Middle Channel)
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GSM850 GPRS 4TS Body Rear Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 S/m; ¢, = 57.10; 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) = 0.618 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.825 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 0.613 mW/g
SAR(1 g) = 0.562 mW/g; SAR(10 g) = 0.447 mW/g

Maximum value of SAR (measured) = 0.512 W/kg

-3.35

-6.70

-10.06

-13.41

-16.76

0 dB = 0.512 W/kg = -5.93 dB W/kg

Plot 6: Body Rear Side (GSM850 GPRS 4TS Middle Channel)
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GSMB850 GPRS 4TS Body Left Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 S/m; ¢, = 57.10; 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) = 0.618 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 14.525 V/m; Power Drift = -0.17 dB
Peak SAR (extrapolated) = 0.601 mW/g
SAR(1 g) = 0.557 mW/g; SAR(10 g) = 0.409 mW/g

Maximum value of SAR (measured) = 0.589 W/kg

-4.35
-8.70
-13.05

-17.40

21.75
0 dB = 0.589 W/kg = -3.85 dB W/kg

Plot 7: Body Left Side (GSM850 GPRS 4TS Middle Channel)
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GSM850 GPRS 4TS Body Right Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 S/m; ¢, = 57.10; 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) =0.301 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.256 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 0.298mW/g
SAR(1 g) = 0.251 mW/g; SAR(10 g) = 0.159 mW/g

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

-12.50 i

-15.63

0dB =0.277 W/kg = -11.20 dB W/kg

Plot 8: Body Right Side (GSM850 GPRS 4TS Middle Channel)
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GSM850 GPRS 4TS Body Bottom Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 S/m; ¢, = 57.10; 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) = 0.361 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.659 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 0.726 mW/g
SAR(1 g) = 0.501 mW/g; SAR(10 g) = 0.378 mW/g
Maximum value of SAR (measured) = 0.523 W/kg

-8.02

-12.02

-16.03

-20.04

0dB = 0.147 W/kg = -16.85 dBW/kg

Plot 9: Body Bottom Side (GSM850 GPRS 4TS Middle Channel)
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GSM850 Body (Speech) With Headset Rear Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.92 S/m; ¢, = 57.10; 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) = 0.493 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.500 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 0.673 mW/g
SAR(1 g) = 0.484 mW/g; SAR(10 g) = 0.327 mW/g

Maximum value of SAR (measured) = 0.508 W/kg

-B.16

-10.20

0 dB = 0.508 W/kg =-13.64 dB W/kg

Plot 10: Body Rear Side (GSM850 Specch With Headset Middle Channel)
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PCS1900 Left Head Touch Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 1880.0 MHz; 0 = 1.43 S/m: ¢, = 39.80; p = 1000 kg/m®
Phantom section : Left Head Section
Probe: ES3DV3 - SN3292; ConvF(5.21, 5.21, 5.21); 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) =0.106 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.284 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 0.218mW/g
SAR(1 g) = 0.198 mW/g; SAR(10 g) = 0.144 mW/g

Maximum value of SAR (measured) = 0.221 W/kg

dB

-4.60
-9.20
-13.80

-18.40

-23.00

0dB =0.221 W/kg =-15.11 dB W/kg

Plot 11: Left Head Touch (PCS1900 Middle Channel)
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GSM1900 Left Head Tilt Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.43 S/m: ¢, = 39.80; p = 1000 kg/m®
Phantom section : Left Head Section
Probe: ES3DV3 - SN3292; ConvF(5.21, 5.21, 5.21); 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) =0.105 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.777 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 0.244 mW/g
SAR(1 g) = 0.192 mW/g; SAR(10 g) = 0.132 mW/g

Maximum value of SAR (measured) = 0.225 W/kg
dB
-2.42
-4.8%
-1.27

-9.70

-12.12

0dB =0.225 W/kg = -12.32 dB W/kg

Plot 12: Left Head Tilt (PCS1900 Middle Channel)
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PCS1900 Right Head Touch Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.43 S/m: ¢, = 39.80; p = 1000 kg/m®
Phantom section : Right Head Section
Probe: ES3DV3 - SN3292; ConvF(5.21, 5.21, 5.21); 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) =0.119 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.741 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.260 mW/g
SAR(1 g) = 0.193 mW/g; SAR(10 g) = 0.155 mW/g

Maximum value of SAR (measured) = 0.241 W/kg

-4.93
-9.86
-14.79

-18.72

-24.65

0dB =0.241 W/kg = -14.72 dB W/kg

Plot 13: Right Head Touch (PCS1900 Middle Channel)
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PCS1900 Right Head Tilt Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.43 S/m: ¢, = 39.80; p = 1000 kg/m®
Phantom section : Right Head Section
Probe: ES3DV3 - SN3292; ConvF(5.21, 5.21, 5.21); 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) =0.140 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value =3.410 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 0.185 mW/g
SAR(1 g) = 0.182 mW/g; SAR(10 g) = 0.129 mW/g

Maximum value of SAR (measured) = 0.202 W/kg

-4.07
8.14
-12.21
-16.28

-20.35

0dB =0.202 W/kg = -11.47 dB W/kg

Plot 14: Right Head Tilt (PCS1900 Middle Channel)
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PCS1900 GPRS 4TS Body Front Side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.55 S/m: ¢, = 54.05; p = 1000 kg/m®
Phantom section : Body- worn
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) =0.340 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value =5.131 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.311 mW/g
SAR(1 g) = 0.276 mW/g; SAR(10 g) =0.177 mW/g
Maximum value of SAR (measured) = 0.308 W/kg

dB

-12.54

-15.67

0 dB = 0.308 W/kg = -10.87 dB W/kg

Plot 15: Body Front Side (PCS1900 GPRS 4TS Middle Channel)
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PCS1900 GPRS 4TS Body Rear Side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.55 S/m:; ¢, = 54.05; p = 1000 kg/m®
Phantom section : Body- worn
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) = 0.503 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.906 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 0.493 mW/g
SAR(1 g) = 0.461 mW/g; SAR(10 g) = 0.337 mW/g
Maximum value of SAR (measured) = 0.503 W/kg

dB
0
-3.82
-1.65

-11.47

-15.30

-19.12

0 dB = 0.505 W/kg = -5.74 dB W/kg

Plot 16: Body Rear Side (PCS1900 GPRS 4TS Middle Channel)



Report No.: TRE1309000102 Page 48 of 92 Issued:2013-11-12
PCS1900 GPRS 4TS Body Left Side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.55 S/m: ¢, = 54.05; p = 1000 kg/m®
Phantom section : Body- worn
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) = 0.489 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.262 VV/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.460 mW/g
SAR(1 g) = 0.458 mW/g; SAR(10 g) = 0.340 mW/g
Maximum value of SAR (measured) = 0.498 W/kg
B
0

-4.00
-3.00
-12.01

-16.M

-20.01
0 dB = 0.502 W/kg = -5.97 dB W/kg

Plot 17: Body Left Side (PCS1900 GPRS 4TS Middle Channel)
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PCS1900 GPRS 4TS Body Right Side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.55 S/m: ¢, = 54.05; p = 1000 kg/m®
Phantom section : Body- worn
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) =0.176 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.563 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 0.218mW/g
SAR(1 g) = 0.192 mW/g; SAR(10 g) = 0.134 mW/g

Maximum value of SAR (measured) = 0.220 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00
0dB =0.220 W/kg = -13.15 dB W/kg

Plot 18: Body Right Side (PCS1900 GPRS 4TS Middle Channel)
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PCS1900 GPRS 4TS Body Bottom Side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.55 S/m: ¢, = 54.05; p = 1000 kg/m®
Phantom section : Body- worn
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) = 0.631 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 12.073 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 0.706 mW/g
SAR(1 g) = 0.430 mW/g; SAR(10 g) = 0.358 mW/g
Maximum value of SAR (measured) = 0.444 W/kg

dbB

-1.94
-3.96
-5.94

-7.92

-9.90

0 dB =0.444 W/kg = -14.25 dB W/kg

Plot 19: Body Bottom Side (PCS1900 GPRS 4TS Middle Channel)
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PCS1900 GPRS 4TS Body (Speech) With Headset Rear Side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.55 S/m: ¢, = 54.05; p = 1000 kg/m®
Phantom section : Body- worn
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) =0.451 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.356 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 0.422 mW/g
SAR(1 g) = 0.440 mW/g; SAR(10 g) = 0.222 mW/g

Maximum value of SAR (measured) = 0.471 W/kg

-4.12

-8.24

12.37

-16.49

-20.61
0 dB = 0.471 W/kg = -6.54 dB W/kg

Plot 20: Body Rear Side (PCS1900 Specch With Headset Middle Channel)
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Sehwaasrischar Kalibrierdiensal
Eervice swess dARlannage
Eervizio puizzero di taratura
Swise Calibratien Sorvice

Calibration Laboratory of
Secrmid & Parines

Engineering A3
Zeughasstrasss 43, B34 Zurich, Switeelam

Ascredited by tha Swies arcradbalion Serdce (SAS) Accraditation e SCS 108
Thi Swiss Accreditation Service is one of e sigralories to the EA
Multilateral Agreemint Tor e recognitinn of calloration cerlilicales

Glossary:

TEL tissue simulating liquid

MORMzv.2 sansillvity In free space

ConvF gansitivity in TSL /! NORMx,y.Z

DCP chode compression poinl

CF crest factor | Vouty_cycls) of the RF signal

A B.C maoduation dependent linearicalion parametsrs

Polanzation g o ratation around probe axis

Polarizabon & % rotation sround an axis that is in the plane normal to probe axis (al meagurement cantar),

e & =0isnormal to probs axis

Calibration is Performed Acceording to the Following Standards:

a) |EEE 3id 1528-2003, “ICCE Recommended Practice for Determinitg the Peak Spatial-Averaged Soeaific
Ansorption Hate (SAR] in the Human Head from Wireless Communications Devices: Measurement
Tachrigues', Docombor 20053

b) IEC 62209-7, ‘Procedure to measure the Specifiz Absorption Rate [SAR) for hanc-held davices used in close
prowamity to the aar (frequancy range of 300 MEZ 10 3 GHZ)", February 2005

Methods Applied and Interpretation of Parameters:

»  NORMx .z Assessed for E-field polarization 3 = 0 f = 900 M-z in TEM-cell; f > 1800 MHz: R22 waveguids].
MNORM:y,z are only intermediats vaues, i e, the uncarairies of NORMz, 2 doas not affact the E'-field
uncerainty inside TSL (ses below o).

s NORMfx w2 = NCRIY, Y 2 * frequency_response (ses Freguency Response Charl), This linesiization (s
Iimplemanted in DASYL softwars versions ‘ater than 4.2. The uncartainty of the freguency respooss s incluoded
i1 the staled urcerlainty of ConuF,

=  DCPx .z OGP are numarical linsarization parameters assessed based on (he data of power sweep with G
signal {mo uncaertai~ty required). DCP does not depend on frequency nor Sedia,

= PARPAR is the Peak 1o Average Ratio thet is nat caibrated but determined tased on the signal
characlonstics

= Axy,z Bxy 2z Cxpz VRxy.z A B Care numerical linsarization paramatars assaesad basad on the data of
power swocp lor spediic modulation signal, The porameters do nol depend on frequency nor medis. VR B the
maximum calibration range axpressed in RMS vollage across the dioda,

= ComE and Saundary Effect Farametars, fssessed (0 flal phantom using E-fleld jor Temperature Transfer
Slandard for | = B30 MHz) ard nside waveguide using analybcal teld distributions Dased on power
measuremen:s for § = K00 MHzZ, The same selups are used for assessment of the parametess apolies for
boundary compensation (alpha, deging of which typleal uncertalnty valugs are glver, These parameters are
usad in DASYE software 1o improve probe accurzcy slose to the boundary. The sansitiyity in TSL corresponds
o NORMy, v 7 * CoveF whereby the uncertainty cormesponds o that givan for Conef. A frequency dependent
ConuF is used in JASY versioo 4.4 and higher which alows extendirg e validity from + 50 8Hz o £ 100
MHz.

« Sphencal isciropy (30 dewation from isatragyl: in a field of low gradierds realized using a 181 phantam
exposad by a palch anfenna.

= Sensor OfFse! The sensar offse: comesponds to the offset of vitua measurement center from the orobe tip
{on probe axis), Noe foleranco required.

Cerlilicelz Mo: E53-3282 Mabt] Page 2 of 11
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FS300Y — SH:28E Fehruary 24, 2013

Probe ES3DV3

SN:3292

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

Calibrated for DASY/EASY Systems

(Moiec non-compatible with DASYZ system!)

Cerificate Mo: ES3-3292 Fab13 Fage 3 ot 11
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ESA00- 3M: 53292 February 24. 2013

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

Basic Calibration Parametiers
Zensor X Senser Y Sensor £ une (k=2) |
Momm [Wivimye 051 080 118 +10.1 LU
NeP imy)” 1 105, 0eT 102.0
Modulation Calibration Parameters ) B
¥]]] Communication Systeim Mame PAR A B o WA Une
4B OB B | ™ (k=2)
WoT | oW ooo | K | oo 0,00 100 | 1773 | a2i%
¥ | noo 0.00 1.00 942
i 7 | nmo 0.00 1o | WEE

The reporied uncertainty of rmeasuremsant is stated as tha standard urcertainty of measuremen
mulliplied by the coveraga facior k=2, which for a normal distribation comesponds o 5 coverage

probabilty of approximalely 95%

* Tre uncemta ndes of Mamx Y 2 co nct atiect the C*-idd unceriainly inada TEL (aee Pages S and §)
B humerical lineerizatian narameta unzanainty nel recpied
B Urcatsiey 8 calgrmingd uging tha mae, dawatian kom inaar esporss appling reckangulsn Grbalion 800 '8 eepressed 17 e souare af tha

i vakus,

Corifisate Mo: EEJ 3222 Fehtd Page 4 o1 11
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ES30VE- SM:a2pl Febmary 24, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

Ralative Canductivity N Depth Unat.
l F{MHz]® | Pernittvity” | (8im)" ConvfF ¥ | ConvF Y | ConvF Z | alpha | [mm) | (k=2)
457 435 .87 671 6.71 E.T1 015 1.20 £134 %
2as 41.5 .80 6.06 .06 E.DE 0.26 219 | £120%
| =00 418 nar 6.03 B.0d E.02 020 2.00 £12.0%
18*0 A0.0 1.£0 525 525 525 0 &0 1.47 £12.0%
1500 470.0 1.40 521 2.2 £21 | 063 1.38 £12.0%
2100 398 149 515 515 515 ) 1.20 +120%
2480 g2 | 180 447 4,47 4.47 063 150 | +120%

Y Erpauancy validity of £ 100 MMz anly applies for CASY 4 snd higha (sae Page 2], else i reslicled 1o = 50 MHZ. The imeaairty & fu RES
of 196 SanvF urcerzinty 02 salibration draquency anc the uncerainly for lhe rdsted fequency band

AL frequerciss below 3 GHE, the alidily of Tasus parametars (c and o) can be reled b e 10% #ligud companealion lomaia = sppbed 1o
mpnzured SAR values, At fooquencies ohave § GHz, the salidily of Lesus parametars (= a7 o) 6 rasicied ta £ 5% Tha ucerlainty is the R3S ol
lhe ComvF uncetanty for indicalod tamel s pammealers.

Certificale Mo, ES3-3292_Febl3 Piage: Sl 11
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ES3DW3- SN:3Za Fabruary 3¢, 2013

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

Calibration Parameter Determined in Body Tissue SIn'_L_uIaIing Media

Relative Conductivity Degth Unei.
_f(MHz|® | Permittivity " 1sm) " ComvF X | CowFY  CorvFZ  Algha | (nwm) (k=21
_ a50 5A.7 0.94 7.0 740 7AC 008 | 100 | £134%
835 5.2 ne? B.14 E.14 BA4 | 042 | 15T | +120%
|8a0 560 1.05 &L g0F | BOF 048 1.49 +120%
1810 53.3 1.52 486 | 486 4.85 02 | 142 | £120%
1900 L 1.52 466 4.66 4,68 047 1.75 £ 120%
| 2100 £3.2 1.62 | ATH 476 4,76 070 | 139 £12.0%
2450 527 | doE 4.25 4.28 425 i 20 i 103 | £12.0% |

“ Frequency walldity of £ 00 MHz only appies for DASY wd 4 and highe: (see Page 2), elae il is resticted 10 + 50 MHz Tha uncerainty is the RSS
ol ¥he ConyF wunceraimy 3l celioretion fregusncy ared tha urcerlainty Tor the mdated frecuency band.

" Al freqaencies Below 3 GHz che validity of lissus paramstes (o anc o) can be ralaced o = 1% I ligud compersaton lormula s appled o
mizasured SAR vause. & frequancias atces 3 GHz, e vaidly of tssua paramebars (= and o) s resiicied fo £ 3%, The unceainly = he RSS of
tha Come= '.Iml‘tﬂl'ﬂyr:" indicated |ﬂ'gﬂ". {EELe parametars.

Cartficatn Mo ES3-2232_Febi13 Page &of 11
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ES30NV3I- M 3202 Fabruary 24 2013

Frequency respanse (normalizec)

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

05- T R | L _1__'_|_|__ . r |
0 500 1200 1500 2000 2500 3200
f [MHz]

- =

Uncertainty of Frequency Responge of E-field: £ 6.3% (k=2)

Cartifizste No: ES3-3292_Fezid Page T of 11
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ES3DN3- BM 3202 February 24, 2013

Receiving Pattern (¢), 3 = 0°

=600 MHz TEM f=1800 MHz,R22

& W

a &+

t
3 _I‘ , B4 '-.I'" 3 y -_ ¥ oa P @w
e,
]

[] - [ - [ (]
Tk L] Y T Tt A ¥ '

[ : i
[ A _._._'_|_|_|_ TI i i i L2 4 4 4 5 P § 4 b} £
50 o 5 4 ] 104 1o
Roll 7}
! %II-" B .—l.' 180 L .'-"l"-.T'; z

Uncerainty of Axial lotropy Assessment: £ 0.5% (k=2)

Cerfificste Mo: ES3-3282 Feb1s Page D of 11
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ESE0N - SY:ER2 Fabruzry 24, 2013

Dynamic Range f(SARqq)
[TEM cell , f = 900 MHz)

Input Signal [uv)

U 1
o3 g 10

10 1o 1o
SAR [mWiem 3]
o] i LE|
¥ compensated ¥ rol oormpensaled W compersated
3] ] (3]
¥ not compersated £ comaensated £ nod compensated
Z i F i1
R s i S
) =k H H '
w s ! e 1!
L £zt N
5 ] 1 El | 1 .
10 102 100 1 1o 102
S8R [mWemd
o] * o
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Uncertainty of Linearity Assessmant:  0.6% [k=2}
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ESA0I- BERE2E Fabruary 24, 2013

Conversion Factor Assessment
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Deviation from Isotropy in Liquid
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Uneertainty of Spherical Isotropy Assassment: £ 2.6% (k=2)
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ES3DW3- ENIZXEZ Feorunry 24, 2013

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

Other Probe Parameters

Sarmor AlTargeme T I —Ii_Triangua_r
| Connector Angle (1 kol applicabe
[ Wechanizal Surface Detertion Mods anablsd

Optical Sulace Delection Mode disatizd

Erahe Chverall Lengls a3 mm |
mﬂar ) 10 mm
“Tiz Lengih T TTT

Tep Dizmetsr T 4mm |

Froze Tip to Sermor x Caibrakion Painl - T Zmm |
" Proce Tip o Sersor 1 Gaibratien Point T Zmm|
i Prose Tip o Senscr 2 Calibration Porl _ 2mm |
| Recormmeanded Measurement Distance from Suriace ) Amm
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6.2. D835V2 Dipole Calibration Ceriticate

Calibration Laboratory of A Schwelzerischer Kallbrierdiens!
S
Schmid & Partner % Sarvice sulsse d'étalonnage
Engineering AG 7 Sarvizio svizzero di taraturs
Zeughausstrosse 43, 3004 Zurich, Swilreriand ¥ r"',;-:,“\ W Swiss Calibration Service

T T

Accradited by tha Swiss Accrecitaton Service (SAS) Accreditation Mo: SCS 108
The Swiss Accreditation Service is one of the signetories to the EA

Multilaieral Agresment for the recognition of calibration certificales

ciest  CIQ SZ (Auden) Cartificats No: DB35V2-4d134_Feb13

[CALIBRATION CERTIFICATE

Objsct DB35V2 - SN: 4d134
Calibration procedures) QA CAL-05.v8 Al 19 o [

Calibration procedure for dipole validation kits above 700 MHz
Calieafion datn February 27, 2013

This calibration ceribicatle documants the traceahilty o nalional standards, which raalize e physical unita of measuraments (51
Tha measuremanis and (7o urcarainties wih confidence probabéty ara given on the Tolowing pages and am pan ol ®a canficaln

Caliteation Eguiprnen usad (MATE crtical lor calibraton)

Cafibrated by

Approved by

Primary Stardiards o¢
Power maber EPM-4424 GEITABOTIN
Powar sensor HP B481A USaFzazTea
Ratarence A0 dB Attanuaior SN; K086 (20g)
Type-M mismatch combsnation SN 5047 2/ DEAIT
Raterance Probe ESI0V I EN: 3205

DAE4 SH: 801

Secongary Siendards oW

Power sensor HP B2E81A MY 41002317

AF genarawr A&S SMT-04 100005

Matwork Anayrar HP BTT3E US3TIR05E5 54206

Marms

Katg Pokovic

Cal Dade (Cartificata No. )
05-Oct-12 (No. 217-01451)
05-C1-12 (Ne. 217-01451)
HMar-12 (Mo 217-001358]
29.Mar-12 (No. 217-08371)
30-Dec-12 (No, E53:5205_Deoii)
D12 [No. DAEL-B01_Jult 1)

_Gheck Dute (in house)

16-0ct-02 {in house check Cet-11)
Cd-Aug 99 (i howsa chack Oct-11)
1E-Cugt-01 {in house check Oct-11)

Funaticn

This calbraton cerificate shall nol be reproduces excapt in full withaul writtan approval of tha lsboratary.

All calibrations have Deen conductad in the Closed laboraiony fecilty. emdnmnmen iBmperature (22 = 3)°C and humidty « T,

Dct-13
er-13
Apr13
Ape-13
Dec-13
Jud-13

Scheculed Check

in hewesa check: Oel-123
In howsa check: Oct-13
I s chagk: Oe1-13

Issued: Fabruary 27, 2013

Carificate No: D83EV2-4d1534_Feb13
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Calibration Laboratory of __q*‘f;t\'_.'}_"}'-";__ g Schweizerischer Kalibrierdienst
Schmid & Partner %’é ¢ Service suisss diétalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, B00A Zwrich, Switzerland fgﬁ:_g" S swiss Calbration Service
Accraditad by the Swiss A creditation Senice (Sa8) Accreditation Mo.: SCS 108

The Swiss Accredilation Service |8 one of ihe signatories to the E&
Mudtiiateral Agresmant for the recognition of calibration cardificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NOBM x=.y,2
M/ not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, “|[EEE Recommanded 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 622049-1, "Procedure to measure the Specific Absorption Rale (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz te 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
*Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraguency
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 detalils are available from the Validation Report al the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated.

e  Aptenna 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 1o 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 Relum Loss ensures low
reflected power. No uncerainty required.

= FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

= S5AA measured: SAR measured at the stated antenna input power,

= SAR normelized: 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: D835V2-4d134_Feb13 Page2ofl
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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 Extrapalation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx. dy, dz =5 mm
Freguency B35 MHz £ 1 MHz
Head TSL paramelers
The following parameters and calculations were applied.
Temperatura Permittivity Conductivity
Nominal Head TSL paramelers 220°C 41.5 0.90 mhom
Measured Head TSL paramelers (220=02)"C 10£E6% 0.89 mho/m £ & %
Head TSL temperature change during test <0.5"C -
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
SAR measured 250 mW Input power 233mW./g
SAR for nominal Hesd TSL parameters nomalizad to 1W 9.37 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL conditian
SAR massured 250 mW Input power 152mWig

SAR for neminal Heed TS parameters nommalizad 10 1W

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

Body TSL parameters
The following parameders and calculations were applied.
Temperature Permittivity Conductivity
MNeminal Boedy TSL parameters 220°C 552 (.97 mhalm
Measured Bedy TSL parameters (22,0 +0.2)°C 55.7 +6 %0 1.01 mham = 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 mWW input power 244 mW i g
SAR for nominal Body TSL parameters normalized to 1W 949 mW /g 2 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Bady TSL concition
SAR measured 250 mW irput power 1.60 mW /g
SAR for nominal Body TSL parameters normalized to 1W B.26 mW / g = 16.5 % (k=2

Centificala No: DB3SV2-4d134_Fab13
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Appendix
Antenna Parameters with Head TSL
Impedance. transformed to feed point 527 {1-21 i}
Retum Loss - 29.6 dB
Antenna Parameters with Body TSL
Impedance, transformed 1o leed point 47,141 -4.6 |4
Fetumn Loss -25.0dB
General Antenna Parameters and Design
Electrical Dalay ane diracton) [ 1.398 ns

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

The dipode s made ol slandard samingid coaxial cable. The centar conductor of the feeding ling is directly connectad 1o the
second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipale arms in andar 1o Imgrove matching whan loaded according o the pasition as explained in the
“Measuremant Conditions”™ paragraph. Tha SAR data are not atfected by this changa. The averall dipole langth is still

accarding 1o the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the scidered connactions near the

feadpoint may be damaged,

Additional EUT Data

Manutacturad by

SPEAG

Manufacturad on

July 22, 2011

Cartificate MNo: DB35V2.4d134_Feb13
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DASYS Validation Report for Head TSL

Date: 27.02.2013
Test Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 835 MHz; Type: DEISYV2; Serial: DEISY2 - SN: 4d134

Communication Sy<tem: CW; Frequency: 835 MHz

Medium parameters used: f= 835 MHz: g = (0L.89 mho/m; &, = 41: p = 1000 kgl’ll'."
Phantom sectien: Flat Section

Measurement Standard: DASYS (IEEEMECIANST 063, 19-2(0)7)

ASY 52 Configuration;
«  Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07), Calibrated: 30.12.2012
o Sensor-Surfoce: Imm (Mechanical Surface Detection)
=  Electronics: DAE4 Sn6)1; Calibrated: (4.07.2012
= Phantom: Flat Phantom 4.9L; Type: QDRIGOP49AA; Seral: 1001

« DASYS2 52 B00692) 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 = 57043 Vim; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.428()

SAR( g) = 2.33 mW/g: SAR(10 g) = 1.52 mW/g

Maximum value of SAR (measured) = 2,725 mWig

i

560

P

0dB = 2.73mW/zg = 8.72 dB mW/g

Certificate No: DEA5V2-ld134 Feb13 Page Sof 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 27.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SY2; Serial: DBISVE - SN: 4d134

Communication Sy=tem; CW; Frequeney: 835 MHz _
Medium parameters used: £ = 835 MHz; o = 1.01 mho/m; g, = 35.7. p = 100K kg/m”
Phantom section: Flar Section

Mensuremeni Standard: DASY S (IEEEAEC/ANS] Ca3.19-2(K07)

DASY 52 Configuration:
« Probe; ESADW 3 - SNA205; ConvF(6.02, 6,02, 6.02); Calibrated: 30.12.2012
«  Sensor-Surface: 3mm (Mechanical Surface Detection|
+  Electronics: DAE4 Sn601; Cahibraed: (04.07.2012
« Phantom: Flat Phantom 4,901 Type: QDOOOP49AA; Seral: 1001

» DASYS2528.00692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7x7 W Cube O
Meusurement grid: dx=5mm, dy=5mm, dr=5mm

Reference Value = 54902 Vim; Power Drift = (0.0055 dB

Peak SAR (extrapolated) = 35280

SAR(L gl = 244 mW/g; SAR(I0 g} = 1.6 mW/g

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

240

-4.m8

-1

0dB = 2. 840mW/g = 9.07 dB mW/

(1]
U]

Cadificate No; DBISV2-1d134_Febi3 Page 7 of 8




Report No.: TRE1309000102 Page 70 of 92 Issued:2013-11-12

Impedance Measurement Plot for Body TSL
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6.3. D1900V2 Dipole Calibration Ceriticate

Calibration Laboratory of Schweizerischer Kalibriardienat
Schimid & Partner Service suisse d Stalonnage
Engineering AG Servizio svizzero dl taratura

Zeughaussirasse 43, BO04 Turich, Switzerland Swisa Calibration Service

Accradited by the Swiss Accredilslion Servce [SAS) Aceroditation Moo SCS 108
The Swiss Accreditation Service is cne of the signatores o the EA

Multliateral Agreemsant for the recognitbon of calibration cerlificates

client  CIQ SZ (Auden) certficate No: D1900V2-5d150_Feb13
‘CI.UBH&TIUN CEH“FIGAE o g

Cbject D1900V2 - SN: 5d150

Calibeation procecune]s)

QA CAL-D5.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration daie

Fabruary 28, 2013

| Thes caliwation cerflicate documents the treceability 1o national standards, which realiee the physical unils of measuraments (1)
| The raasurements and the uncarainlies with confidance probability are gwan on e following pages ard are pan of the camncans.

Al calibrations have bean conducied in tha closed Iaboratony acility: shvitanment Temparanee (22 1 370 and humidily < T0%.

| Calitrataon Equpment used (MBTE crifical bor calibration)

Thits calieation carificate shall not be reproducad excapl in full without writlen approval of the labaratony,

FPrimary Siandars L Cal Date (Centlicale No.) Sctupdulind Calibwastion
Powear meter EPR-4424 GRITAE0T 06-Oet 12 [Na 217-01451) Oct-13

Powear gensar HP 84814 USIT227ES 06-0et-12 (Mo 217-01461) Oet-13

Fefenence 20 dB ARenuak SN GLEE (20g) 20-Mar12 (Mo 21701368 Apr13

Type-H mismatch combinaion SN BT 2 1 D632T 25-Mar-12 (Mo, 217-01371) Apr-13

Reference Probe ES3DWVD BN 3505 30-Dec-12 {No. ES3-3205_Dec11) Dec-13

DAES 3N 601 e Jul-12 (Mo, DAE4-801_Juil11) Jul-13

Secondary Standands D # Chechk Diate (in housa) Schaduled Check
Power sensar HF B4814 MYd 1092317 18-01-02 (i house chack Oet-11) In house check: Ock-13
AF ganarator ALS SMT-04 100005 0 Aug-8% (in house check Ock11] In hiouse check: 0ok 13
Matwork Analyzer HP B753E USITI8058E5 54206 18-Det-01 (im house chack Oet-11) Im U check: Ow-13

Hamu Funclion Slgratine |
Cabbrated by: Glaudio Leubier Laboratary Tachrician \1 m’\
|
g
Apgrosad by Kaga Poxovic Technical Managor

PEZr 4

ssuad; Fabruary 28, 2013

Carfificato Mo; C1H00V2-5d150_Febi13
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Calibration Laboratory of Schwaizerischer Kalibrierdenst

Schmid & Partner Sarvice sulsse d'stalonnage
Engineering AG Sarvizio avizzera di taratura

Zeughausairasse 43, 8002 Furich, Switzerland Swiss Calibration Soervice

Accraditad by the Swiss Accroditation Service (SAS) Accraditation Mo.: SCS 108

The Swiss Accraditation Service s one of the signotories 1o the EA
Multilateral Agresament lor the recognition of calibration certiticates

Glossary:

TSL tissue simulating liquid

ConviF sensitivity in TSL / NORM xy,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniqgues®, 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 1o 3 GHz)",
February 2005

¢) Federal Communications Commission Office of Enginearing & Technology (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 to Radiofrequency Emigsions”,
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 cerificate. All figures staled in the cerificate are valid at the frequency indicated.

+ Anfenna Parameiers with TSL: The dipele 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
positionad under the liquid filled phantom. The impedance stated is transformed from the
measurement al the SMA connector to the feed point. The Retum Loss ensures low
reflected power, Mo uncerainty required,

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty requirad.

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

*  SAR normmalized: SAR as measured, nommalized to an input power of 1 W at the antenna
connecior.

+ SAR for nominal TSL paramefers: The measurad TSL parameters are used to caleulate the
nominal SAR rasull.

Ceniticate No: D1900VE-50150_Feb13 Page 2 of 8
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Measurement Conditions
DASY system configuration, &s far as nol given on page 1.
DASY Version DASYS VE2.8.0
Extrapolation Advanced Extrapolation
Phantom Modudar Flat Phaniom
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 paramaters and calculatons ware applied.
Temperature Permittivity Conductivity
Nominal Head TSL paramaters 220°C 40.0 1.40 mho/m
Measured Heac TSL parameters (F20x0.2"C 404 6% 1.40 mhotm = 8 %
Head TSL temperaiure change during test <050 — —
SAR result with Head TSL
SAR averaged over 1em” (1 g) of Head TSL Condition
SAR measured 250 mW nput power 904 mW ./ g
SAR for nominal Head TSL parameters normalized to 1W 39.8 mW /g = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condiian

SAR measured

250 mW input power

S24mW./g

SAR for nominel Hegd TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameaters and calculations were applied.
Temperature Pearmittivity Conductivity
Nominal Body TSL parameters 220'C 53.3 1.52 mibm
Measured Body TSL paramelers (220 =0.2)°C 530+6% 158 mha'm + 6 %
Body TSL tampearature 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 10.2mW i g
SAR for nominal Body TSL parameters normalized to 1W 40.1 mW [ g £ 17.0 % (k=2)
SAR averaged cver 10 cm’ (10 g} of Body TSL concitian
SAR measured 250 mW input power 532 mW /g
S4RA tar nominal Body TSL parameters normalized to 1W 2.1 mW [ g = 16.5 % (k=2)

Cartificate No: D1800V2-5d150_Febi3
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to leed pont SRR +68D
Returmn Loss « 22948
Antenna Parameters with Body TSL
Impedance, transtormed to feed point 4850+74Q
Return Loss -22.3 dB
General Antenna Parameters and Design
| Electrical Delay (ome direction)) | 1,198 ng

Aftar long ferm use wily 100W radiated powar, only a slight warming of the dipole near the feedpoint can be measurad.

The dipcle is made of standand semirigid coaxial cable, The center conductor of the feeding line is direclly connacted to the
sacond arm of the dipcle. The amtanna |s theralore short-circuited for DG-signals. On some of the dipeles. small end caps
are added 1o the dipole arms n order to improve matehing when loaded accarding 1o the position as explaingd in tha
“Measurement Conditions® paragraph, The SAR data are not affectod by this change. The overall dipols langth 15 sl

according to the Standard,

Mo excessive force must be applied to the dipole arms. be<ause they might bend ar the soaldered connecbans near the

feadpoint may be damaged,

Additional EUT Data

Manutaciured by

SPEAG

Manulaciured an

March 11, 2011

Cartificate Mo D1900V2-54150_Feb13
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DASYS Validation Report for Head TSL
Duate: 28.02.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2: Serial: D190V - SN: Sd150
Commumnication System: CW; Freguency: 1500 MHz
Medium parameters used: { = 1900 MHz: & = 1.4 mho/m; g, = 40.4; p = 1000 kg/m’
Phantam section: Flat Section
Measurement Standard: DASYS (IEEENEC/ANST CA3. 19-207 )
DASY 52 Configuralion:

o Probe: ESADV3I - SN3205; ConvFi(5.01, 5.01, 5.01); Calibrated: 30.12.2012

o Sensor-Surface: 3mm {Mechamical Surface Detection)

»  Electronics: DAES Sn6all: Calibrawed: 04072012

«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS3AA; Serial: 100

« DASYS252K.06692): SEMCAD X 14.6.4(4089)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (8x7x7 )/ Cube (i
Measurement grid: dx=5mm, dy=3mm. dz=5mm

Reference Value =92, 182 ¥Vim; Power Drlt =007 dB

Peak SAR (extrapolated) = 176990

SART gy =994 mW/g: SAR{LD g} = 5,24 mW/g

Maximum value of SAR (measured) = | 2. 584 mW /g

724 iJ““ ;

in.nr

(TR1]

0dB = 12.580mW/g = 21.9¢ dB mW/g

Certilicale No: D1900VE-5d150 Fabia Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 28.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole MM MHz; Type: DIV Serial: DIV 2 - 5M: 5d150

Communication Svstem; CW; Frequency: 1900 MHz

Medium parameters used: { = 1900 MHz: &= 1.536 mho/m: g = 53: p= 1K) k.t_u'mL
Phantom section: Flat Saction

Measurement Standard: DASYS {I[EEE/IEC/ANSL C63.19-2007)

DASYS2 Configuration:
« Probe: ES30V3 - SN3205; ConvFi(4.61, 4.62, 4.62); Calibrared: 30.12.2012
o Sensor-Surfoce: 3mm (Mechanical Surfoce Detection
¢« Electronics: DAE4 Sn60]; Calibrated: (4.07.2012
o Phanmtom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

= DASYS2 52 SIN602); SEMCAD X 14.6.4{4980)

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

Reference Value = 94.968 Vim: Power Drift = (L0033 dB

Peak SAR {extrapolated) = [8.0350

SARI g) = 10.2 mW/g: SAR(10 g) = 5.32 mW/g

Maximmum value of SAR (measured} = 12.901 mW/g

1o

n.n

(1 ]

0 dB = 12.900mWig = 22.21 dB mW/g

Carificate Mo: D1900V2-5d150_Febi3 Page 7 ol &
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Impedance Measurement Plot for Body TSL
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6.4. DAE4 Calibration Ceriticate

Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse £3. B0 Zurich, Switzeriand

g Schweizerischer Ka Ibrlerdienst

c Scrvice suisse d'gtalonnage
Servizio svizzero dl taretura

S swiss Calioration Service

Accredites by the Swss Accredilation Service [SAS] Accredisaten Mo SCS 108
The Swiss Accreditation Service iz one o1 the signatoras ta the EA
Multilatersl Agreement for tha recogniflon of calivration certilicales

cieny  CHY SZ (Auden) Certificats No: DAF4-1315_Feb13

CALIBRATION CERTIFICATE |

Digect DAE4 - 50 000 D04 BJ - SN: 1315

| Calinrarion procedureds) A CAL-06.v2d
Calibration procedure for the data acguisition electronics (DAE)

Calibrasion date February 27, 2013

Tris calirason carilicate documaris the fraceability bo national standards, which realize the physical urks of measuremeniz |51},
The measunemants and 16 unceriainties with confidencs pratability ase given on e lolowing pages and ere pert of tha canticate.

AN caliprations have basn concucted in the clossed labaratary facility: arsrocnmant temperalure 122 & 30 and fumiding = A%

Calibation Eruaipnnmt use<l (MASTE rilical e calbralion)

Primacy Standamds D # Cal Cate (Serifeate Mo Schedulad Calibrasor

Kaithiay Multimetar Type 3000 ShE: 0R1027T3 28-Sep-12 (No:11450) Sep-13

Sscondary Standarcs oe Check Jate {inhousey Scheduled Gheck

Calibrater Box V2.1 SE UWS 053 AA 1001 05-Jer-12 (in houae chack) I houss chack: Jar-13
Mamna Frinesmn Signatura,

Calibvaed Ly, Arnfeua Guntli Techrician |

B b Fin Bomholl R&D Direstor AL ma |

Esmued Fabruary 87, 2015
This -c.:ll:r.:rin_nEri‘i:.um shall rol be reproduced excapt in full wihoul weilben approsal of the abarabary,
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Calibration Laboratory of

5 Schwelzetigchar Kalibriardienst
Schmid & Partner Saryice guiase o' Slonnage
Engineeting AG € servisio suizzero di taratura
IE’I.P]“-IUF-“-T'!W 47, BO0A Zurizh, Switkerland 5 Swiss Calibration Service
acrridiled by the Saise Accred iaion Service (SA5) Accreditstion Mz SCS 108

Tha Swiss Acorcditation Serviee is ona of the signatories 1o the EA
Multiiateral Agraement fa- the recogrition of callbration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY syslem by
comparson with a calibrated instrument traceabls to natienzl standards. The figure given
corresponds to the full scale range of the voltmeter in the respactive range

« Connector angle: The angle of the connactor is assessed measuring the angle
mechanically by a tool Insered. Uncertainty is not requined,

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

« DC Vohage Measurament Lineanty: Verification of the Linearity at +10% and -10% of
the nominal calibration valtage. Influence of offset voltage is included in this
measuramenl.

=  Common mode sensitivity: Influence of a positive or negative commaon mode vollage on
the diterential measurement.

«  Channel separation: Influence of a voltags on the neighbor channels not subject to an
input wclizge,

« AD Converter Values with inputs shorted: Values on the intermnal AD converter
comesponding to zern input voltage

¢ input Offset Measurement Output voltage and statistical results over a large number of
zaro voltage measurements,

= nput Offset Current. Typical value for information; Maximum channel input cifset
current, not considering the inpud resistance.

* Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement,

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

= Fowear consumpiion: Typical value for information. Supply eurrents in various cparating
modes,

Certificate MNo: AE4-1315_Fehia Fage 2 of §
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DC Voltage Measurement
&0 - Converter Resclution nominal
High Range: 1LEB = B.ApY, full range = «100..+300 my
Lowr Hange: LSB = (AL full range = 1. .=3mV
DASY measuremen parametars: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X ¥ z
High Rangea 405194 + 0.1% (k=2) | 405.031 +0.1% (k=2) | 405.006 L+ n_.ﬁa (k=2)
Low Range 400179+ 0.7% (¥=2) | 3.99504 + 0.7% (k=2) | 4.00535+ 0.7% (k=2)

Connector Angle

Connector Angie to be usad in DASY system 200°41* I

Crrlicaie Mo DAEL-1315_Feb13 Fage 3 at 5
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Appendix
1. DC Voltage Linearity

High Range Reading (pV}) Ditterence (V) Error (%)
Channel X = Input 199%=3.07 D45 -0.00
Channal X = Input 19903.21 029 0.0c
Channel X - Input -+3997.04 5.04 0,03
Channel ¥ = Input 199992.78 -1.05 0,00
Channel ¥ ﬁiﬁﬁ 1999559 -1.88 -0.01
Channel ¥ - Input 20001 41 1.50 0,01
ChannelZ  + Input 199996.23 302 ' 0.C0 |
Channel £ + Input 19595.75 T2 1.0
Channel = Input =203 50 024 0.co
Low Range Reading (uV) Difference (uV) Errar (%)
Channel X +Input 1909.32 173 0.0
Channel X + Input 200,22 =1.0G 151
Channel X = Input 198,55 Q.32 iR
Channel Y + Imput 1997 .53 5 ] 18
Charnmel ¥ + Inpul 129,62 13 -0 B0
Channel Y - Input 18277 -0.78 .39
Channel 2 + Imput 1097.90 204 (F a]
Channel Z & Input 198.23 -1.21 081
Channel Z = lrpat -200.63 142 258

2. Common mode sensitivity
DASY measuremen! parametars: Sutc Zero Tima: 3 sec; Measurirg time: 3 sec

Common moede High Range Low Range
Input Voltage (mV) Average Reading (uv) Average Reading (V)
Chanrel X 200 -1.10 -3.08
- 200 4.35 323
Channel Y 200 22,03 224
- 200 21.74 22.1
Channel £ 200 -4 46 -4 42
- 200 365 2 86

3. Channel separation
DASY measuramant parameters: Auto Jero Time: 3 soc; Measuring time: 3 sec

Input Voltage (mv) | Channel X (V) | Channel ¥ (uV) | Channel Z juv)

Channel X 200 - 2 B -3.28
Channel ¥ 200 5.73 . 217
Channel £ 200 51 5.08

Cepnificate N DAF4-1515_Fabi3 Page 4 of &
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4. AD-Converter Values with inputs shorted
CASY measurernent paramsters; Aulo Zero Time: 3 sec; Measurng bma: 3 500

High Range (LSE) Low Range [LSB)
Channel ¥ 16132 15682
Channel ¥ 15251 15151
Channel Z 15551 15659 ]

5. Input Offset Measurement
DASY measurement perametecs: Auto Zera Time: 3 sac; Measuring tims: 3 zec

Inpuk - OML

Average (V) | min. Offset (uV) | max. Offsetuv) | m'.mm“
_[]I:lnnnal x 132 022 z.38 0,45
Channel ¥ =123 204 -0.58 0,36
Channel £ -1.8%9 -3.56 112 0.39

6. Input Offset Current

Marinal rput sircitry cifget currant on all channeds: <25f4

7. Input Resistance (Typcal values for Informaticn)
Zeroing (kOhm) Measuring (MOhm)
Ghanml. X 200 200
Channel ¥ h 200 I 200
ChannelZ - 200 ' 200
8. Low Battery Alarm Voltage Typical values for infarmatian)
Typical values Alarm Level (VDC)
Supply (+ Vcc) 7.9
Supply - Voe) -TE
8. Power Consumplion (Typical values for information)
Typical values Switched off (mA] | Stand by (ma) Transmitting (maj}
Supply (+ Vee) +0m +6 +14
Supply (- Vee) -0.m -8 4

Cerificate Na: CAE4-1315_Fab12 Pege 5ol &
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7. Test Setup Photos

o
Photograph of the depth in the Head Phantom (835MHz)

=,
Photograph of the depth in the Body Phantom (835MHz)



Report No.: TRE1309000102 Page 85 of 92 Issued:2013-11-12

o
Photograph of the depth in the Head Phantom (1900MHz)

=,
Photograph of the depth in the Body Phantom (1900MHz)
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. —
Right Head Tilt Setup Photo
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S

Left Head Tilt Setup Photo

Left Head Touch Setup Photo
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10mm Body-worn Rear Side Setup Photo

J

10mm Body-worn Left SideSetup Photo
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Lh

10mm Body-worn Right Side Setup Photo

10mm Body-worn Bottom Side Setup Photo
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-

10mm Body-worn Front Side Setup Photo
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8. External Photos of the EUT

External Photos
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