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Remark: This report details the results of the testing carried out on the samples specified in this

report, the results contained in this test report do not relate to other samples of the same product. The

manufacturer should ensure that all products in series production are in conformity with the product

sample detailed in this report. The report shall not be reproduced except in full, without written

approval of the Company.
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Applicable Limit
Regulations

ANSI/IEEE C95.1-2005 Safety Levels with Respect to Human Exposure to
Radio Frequency Electromagnetic Fields. 3 kHz to 300 GHz

ANSI/IEEE C95.3-2002 Recommended Practice For Measurements and
Computations of Radio Frequency Electromagnetic Fields with Respect to
Human Exposure to such Fields. 100 kHz-300 GHz

Applicable

Standards

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

OET Bulletin 65-(Edition 97-01) Supplement C ( edition01-01 )
Evaluating Compliance with FCC Guidelines for Human Exposure to
Radiofrequency Electromagnetic Fields---Additional Supplement C (Edition
01-01)Information for Evaluating Compliance of Mobile and Portable
Devices with FCC Limits for Human Exposure to Radiofrequency Emissions

Conclusion

Localized Specific Absorption Rate (SAR) of this equipment has been
measured in all cases requested by the relevant standards above. Maximum
localized SAR is below exposure limits as well.
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Change History

Version | Change Contents Author Date

V1.0 First edition Yin xiaoming 2013-03-05
Page 6, add statement of compliance

V2.0 Page 11,add description for body-worn | Yin xiaoming 2013-03-22

minimum distance.
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1. Statement of Compliance

Report No. 2013SAR039

The maximum results of Specific Absorption Rate (SAR) found during testing for ZTE
CORPORATION GSM Dual-Mode Digital Mobile Phone ZTE S519//Movistar Kick

are as follows.

Highest standalone SAR Summary:

Exposure Position

Frequency Band

Maximum reported
1g SAR (W/kg)

Highest reported
1g SAR (W/kg)

M
2?5 1.074
Head 1.074
GSM 0.701
1900 '
M
GS 1.000
Body-worn 835
1.000
(20mm) GSM 0552
1900 '

This device is in compliance with Specific Absorption Rate (SAR) for general
population/uncontrolled exposure limits(1.6W/kg) specified in FCC 47 CFR part
2(2.1093) and ANSI/IEEE C95.1-1992,and had been tested in accordance with the
measurement methods and procedures specified in IEEE 1528-2003 and FCC OET

Bulletin 65 Supplement C(Edition 01-01).
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2. Administrative Information

2.1 Project Information

Date of start test 2013-02-19
Date of end test: 2013-02-26

2.2 Test Laboratory Information

Company: Shanghai Tejet Communications Technology Co., Ltd Testing Center

Address: Room 6205-6208, Building 6, N0.399 Cailun Rd. Zhangjiang Hi-Tech
Park, Shanghai, China

Post Code: 210203

Tel: +86-21-61650880

Fax: +86-21-61650881

Website: www.tejet.cn

2.3 Test Environment

Temperature: 200C~25 C
Relative Humidity: 20%~70%

Page7 /132 V2.0


http://www.tejet.cn/

Tejet

Report No. 2013SAR039

3. Client Information

3.1 Applicant information

Company Name:

Address:

City:

Postal Code:
Country:
Telephone:
Fax:

ZTE Corporation

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

Shenzhen

518057

China

+86-21-68895196

+86-21-61460600

3.2 Manufacturer Information

Company Name:

Address:

City:

Postal Code:
Country:
Telephone:
Fax:
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4. Equipment Under Test (EUT) and Accessory Equipment (AE)

4.1 Information of EUT

Device Type Portable device
Product GSM Dual-Band Mode Mobile Phone
Model ZTE S519//Movistar Kick

Exposure Category

Uncontrolled environment / general population

Device operation configuration:

GSM850
Operating Mode(s):
PCS1900
Modulation Type (GSM)GMSK
N/A

GPRS Operation Class

Rated Output Power

GSM 850:33dBm

PCS1900: 30dBm

Antenna Type: Internal antenna
_ Band Tx(MHz)
Operating Frequency GSM850 824.2~848.8
Range(s):
PCS1900 1850.2~1909.8
GSM850: 4,test with power level 5
Power Class

PCS1900: 1,test with power level 0

Note: Equipment under test (EUT) is GSM Dual-Band Digital Mobile Phone
with internal antenna. It consists of mobile phone, battery and adaptor and the
detail about these is in this report. SAR is tested for GSM850/1900
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4.2 Identification of EUT

EUT ID SN or IMEI HW Version SW Version Received
Date
TNO2 860254020000412 | WC1M11B1-2 | ZTE_S519 01 | 2013-02-16
*EUT ID: identify the test sample in the lab internally.
4.3 Identification of AE
AE ID* Description
AE1l Battery
AE2 Travel Adaptor
AE3 Earphone
AE1l
Model Li3704T42P3h463548
Manufacturer ZTE CORPORATION
Capacitance 400mAh
Nominal Voltage 3.7V
AE2
Model STC-A220501200M5-C
Manufacturer ZTE CORPORATION
Length of DC line  120cm
AE3
Model NLD-EM127E-035S
Manufacturer ZTE CORPORATION
Length of DC line  120cm
*AE ID: identify the test sample in the lab internally.
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5. Operational Conditions during Test

5.1 General description of test procedures

A communication link is set up with a system simulator by air link, and a call is
established. The absolute radio frequency channel is allocated to low, middle and high
respectively in the case of each band. The EUT is commanded to operate at maximum
transmitting power.

Connection to the EUT is established via air interface with CMU200, and the EUT is set to
maximum output power by CMU200. The antenna connected to the output of the base
station simulator shall be placed at least 50 cm away from the EUT. The signal transmitted
by the simulator to the antenna feeding point shall be lower than the output power level of
the EUT by at least 30dB.

5.2 GSM Test Configuration

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

Note:

Body-worn SAR testing was performed at 10mm separation, and this distance is
determined by the handset manufacturer that there will be body-worn accessories
that users may acquire at the time of equipment certification, to enable users to
purchase aftermarket body-worn accessories with the required minimum separation.
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5.6 Definition of Test Positions

POSITION OF LEFT HEAD TOUCH

POSITION OF LEFT HEAD TILT
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POSITION OF RIGHT HEAD TOUCH

POSITION OF RIGHT HEAD TILT
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POSITION OF BODY TOWARDS PHANTOM WITH 10mm DISTANCE

POSITION OF BODY TOWARDS GROUND WITH 10mm DISTANCE
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POSITION OF BODY TOWARDS GROUND WITH 10mm DISTANCE (WITH EARPHONE)
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6. SAR Measurements system configuration

6.1 SAR Measurement set-up

The DASYS5 system for performing compliance tests consists of the following items:

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

-An isotropic _field probe optimized and calibrated for the targeted measurement.

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

-The Electro-optical converter (EOC) performs the conversion from optical to electrical
signals for the digital communication to the DAE. To use optical surface detection, a
special version of the EOC is required. The EOC signal is transmitted to the
measurement server.

-The function of the measurement server is to perform the time critical tasks such as
signal filtering, control of the robot operation and fast movement interrupts.

-The Light Beam used is for probe alignment. This improves the (absolute) accuracy of
the probe positioning.

-A computer running WinXP and the DASY5 software.

-Remote control and teach pendant as well as additional circuitry for robot safety such as
warning lamps, etc.

-The 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.
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Figure 5-1 SAR Lab Test Measurement Set-up
6.2 DASY5 E-field Probe System
The SAR measurements were conducted with the dosimetric probe ES3DV3
(manufactured by SPEAG), designed in the classical triangular configuration and
optimized for dosimetric evaluation.
6.2.1 Es3DV3 Probe Specification
Construction Symmetrical design with triangular core Built-in shielding against static
charges PEEK enclosure material (resistant to organic solvents, e.g.,
DGBE)
Calibration Basic Broad Band Calibration in air Conversion Factors (CF) for HSL
850 and HSL 1750
Additional CF for other liquids and frequencies upon request
Frequency 10 MHz to > 6 GHz
Linearity: £ 0.2 dB (30 MHz to 6 GHz)
Directivity + 0.3 dB in HSL (rotation around probe axis) £ 0.5 dB in tissue material

(rotation normal to probe axis)
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Dynamic Range 10 pW/g to > 100 mW/g Linearity: £ 0.2dB (noise: typically < 1 yW/g)

Dimensions Overall length: 330 mm (Tip: 20 mm) Tip diameter: 2.5 mm (Body: 12
mm) Typical distance from probe tip to dipole centers: 1 mm
Application High precision dosimetric measurements in any exposure scenario

(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of better
30%.

Figure 5-2.ES3DV3 E-field Probe Figure 5-3. ES3DV3 E-field probe
6.2.2 E-field Probe Calibration

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

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

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

SAR=C AT

At

Where: At = Exposure time (30 seconds),
C = Heat capacity of tissue (brain or muscle),
AT = Temperature increase due to RF exposure.
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Or

|EI* o
o)

SAR =

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

6.3 Other Test Equipment

6.3.1 Device Holder for Transmitters

The DASYS5 device holder is designed to cope with the die rent 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 are the ear reference point (ERP). Thus the device needs no repositioning
when changing the angles. The amount of dielectric material has been reduced in the
closest vicinity of the device, since measurements have suggested that the inference of
the clamp on the test results could thus be lowered.

Figure 5-4.Device Holder

6.3.2 Phantom

The Generic Twin Phantom is constructed of a fiberglass shell integrated in a wooden
Figure. The shape of the shell is based on data from an anatomical study designed to
determine the maximum exposure in at least 90% of all users. It enables the dosimetric
evaluation of left and right hand phone usage as well as body mounted usage at the flat
phantom region. A cover prevents the evaporation of the liquid. Reference markings on
the Phantom allow the complete setup of all predefined phantom positions and
measurement grids by manually teaching three points in the robot.
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Shell Thickness 2+0.1 mm

Filling Volume Approx. 20 liters

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

Figure 5-5.Generic Twin Phantom

6.4 Scanning procedure

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

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

* The “surface check” measurement tests the optical surface detection system of the
DASYS5 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
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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 Shepards
method for extrapolation. For a grid using 7x7x7 measurement points with 5mm resolution
amounting to 343 measurement points, the uncertainty of the extrapolation routines is less
than 1% for 1g and 10g cubes.

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

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

6.5.1 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 probe type ([V/m], [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.

6.5.2 Data Evaluation by SEMCAD

The SEMCAD software automatically executes the following procedures to calculate the
field units from the microvolt readings at the probe connector. The parameters used in the
evaluation are stored in the configuration modules of the software:

Probe parameters: - Sensitivity Normi, aio, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity
- Density

These parameters must be set correctly in the software. They can be found in the
component documents or they can be imported into the software from the configuration
files issued for the DASY5 components. In the direct measuring mode of the multimeter
option, the parameters of the actual system setup are used. In the scan visualization and
export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for
the compression characteristics of the detector diode. The compensation depends on the
input signal, the diode type and the DC-transmission factor from the diode to the
evaluation electronics.

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

Vi=Ui+ Uiz-cf/dc pi

with  Vi= compensated signal of channeli  (i=x,vV,z)
Ui = input signal of channel i (i=x,y,2)
cf = crest factor of exciting field (DASY parameter)
dei = diode compression point (DASY parameter)

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

E-field probes:  Ei= (Vi/ Normi- ConvF )12
H-field probes:  Hi= (Vi)¥- (aio+ airf + ai2f2) / f
With Vi = compensated signal of channel i (i=x,vy,2)

NoOrmi = sensor sensitivity of channel i (i=xY,2)

[mV/(VIm)?] for E-field Probes

ConvVF = sensitivity enhancement in solution
dij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZ]

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):

Etot = (E % Ev 2+ Ez)»

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

SAR = (Ett? )/ ( -1000)
with SAR = local specific absorption rate in mW/g

Etot = total field strength in V/m
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= conductivity in [mho/m] or [Siemens/m]

= equivalent tissue density in g/cms

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

Ppwe = Etot2/ 3770 or Ppwe = Htot 2+ 37.7
with Ppwe = equivalent power density of a plane wave in mwW/cm?
Etot = total electric field strength in V/m

Htot = total magnetic field strength in A/m

6.6 System check

The manufacturer calibrates the probes annually. Dielectric parameters of the tissue
simulates were measured every day using the dielectric probe kit and the network
analyzer. A system check measurement was made following the determination of the
dielectric parameters of the simulates, using the dipole validation kit. A power level of 250
mW was supplied to the dipole antenna, which was placed under the flat section of the
twin SAM phantom. The system check results (dielectric parameters and SAR values) are
giveninthe 7.1 and 7.2.

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 DASY 5 system.
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Signal

Figure 5-6. System Check Set-up

6.7 Equivalent Tissues

The liquid is consisted of water, salt, Glycol, Sugar, Preventol and Cellulose. The liquid
has previously been proven to be suited for worst-case. The Table 1 and Table 2 show the
detail solution. It's satisfying the latest tissue dielectric parameters requirements proposed

by the OET 65.
MIXTURE% FREQUENCY(head) 835MHz
Water 41.45
Sugar 56
Salt 1.45
Preventol 0.1
Cellulose 1.0

Dielectric Parameters
Target Value

f=835MHz €=41.5 0=0.9

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

Dielectric Parameters
Target Value

f=835MHz €=55.2 ©=0.97
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MIXTURE% FREQUENCY (head)1900MHz
Water 55.242
Glycol monobutyl 44.452
Salt 0.306

Dielectric Parameters
Target Value

f=1900MHz €=40.0 0©=1.40

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

Dielectric Parameters
Target Value

f=1900MHz €=53.3 0©=1.52
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7. Summary of Test Results

7.1 Conducted Output Power Measurement

7.1.1 Summary

The DUT is tested using a CMU200 communications tester as controller unit to set test
channels and maximum output power to the DUT, as well as for measuring the conducted
power.

Conducted output power was measured using an integrated RF connector and attached
RF cable.

This result contains conducted output power for the EUT.

7.1.2 Conducted Power Results

Conducted Power (dBm)
GSM850 Channel 128 Channel 189 Channel 251
Results 32.1 31.8 31.7
Conducted Power (dBm)
PCS1900 Channel 512 Channel 661 Channel 810
Results 29.2 29.2 29.1
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7.2 Test Results

7.2.1. Dielectric Performance

Dielectric Performance of Head Tissue Simulating Liquid

Frequenc Description Dielectric o(s/m) temp C
requ scripti
d y P Parameters er P
Target value 41.5 0.9 /
5% window 39.42-43.57 0.85-0.945
Measurement value
43.34 0.90 21.3
835MHz 2013-02-19
(head) Measurement value
43.51 0.90 21.5
2013-02-21
Measurement value
43.05 0.91 21.8
2013-02-25
Target value 55.2 0.97 /
835MHz 5% window 52.44-57.96 0.92-1.02
(body) Measurement value
54.26 0.95 21.9
2013-02-26
Target value 40 1.40 /
1900MHz 5% window 38-42 1.33-1.47
(head) Measurement value
39.34 1.35 21.8
2013-02-20
Target value 53.3 1.52 /
1900MHz 5% window 50.63-55.96 144 —1.60
(body) Measurement value
2013-02-26 53.35 1.50 21.7
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System Check for Head & Body tissue simulation liquid
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SAR(W/kg) Dielectric Temp
Frequenc .
Description Parameter | o(s/m) .
y 10g 1g C
S €r
Recommended result 1.53 2.33
_ 415 0.9 /
+10% window 1.38-1.68 2.10-2.56
Measurement value 157 04 43.34 0.90 213
835MHz 2013-02-19 ' ' ' ' '
(head) Measurement value
1.45 2.23 43.51 0.90 215
2013-02-21
Measurement value
1.55 2.37 43.05 0.91 21.8
2013-02-25
Recommended result 1.62 2.46
] 55.2 0.97 /
835MHz +10% window 1.46-1.78 2.20-2.71
(body) Measurement value
1.57 2.41 54.26 0.95 21.9
2013-02-26
Recommended result 5.09 9.65
. 40.0 1.4 /
1900MHz +10% window 4.58-5.60 | 8.69-10.62
(head) Measurement value
5.04 10 39.34 1.35 21.8
2013-02-20
Recommended result 5.3 10
] 53.3 1.52 /
1900MHz +10% window 4.77-5.83 9-11
(body) Measurement value
5.36 10.5 53.35 1.50 21.7
2013-02-26

Note: 1. the graph results see ANNEX B.1.
2 .Recommended Values used derive from the calibration certificate and 250 mW is
used as feeding power to the calibrated dipole.
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7.2.3 Test Results

7.2.3.1 Summary of Measurement Results (GSM850)

SAR Values (GSM850)

Test Case Measurement
Result(W/kg) Power Note
Different Test 1g Drift(dB)
. Channel
Position Average
Test position of Head
Left h Touch
eft head,  Touch|  idle 0.757 0.08
cheek
Left head, Tilt 15 )
et nead middle 0.403 0.12
Degree
Right head, Touch
gt - head,  ToUC T iddle 0.828 0.14
cheek
Right head, Tilt 15 i
'ght head, 1l middle 0.415 0.14
Degree
Left head, Touch low 0.871 -0.03 max
cheek high 0.568 -0.09
Left head, Tilt 15 low 0.426 -0.09
Degree high 0.288 0.14
Right head, Touch low 0.866 -0.12
cheek high 0.667 -0.07
Right head, Tilt 15 low 0.425 -0.06
Degree high 0.304 0.11
Worst case of head for repeat
Left head, Touch
low 0.851 -0.03
cheek
Test position of Body (Distance 10mm)
Towards phantom middle 0.498 -0.09
Towards Ground middle 0.553 -0.07
Towards phantom low 0.577 -0.13
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high 0.361 -0.06
low 0.811 0.04 max
Towards Ground
high 0.401 -0.10
Worst case position of Body with earphone (Distance 10mm)
Towards Ground low 0.766 -0.11 earphone
Towards Ground low 0.738 -0.16 repeat
Note: 1.The value with blue color is the maximum SAR Value of test case of head and
body in each test band.
2. Upper and lower frequencies were measured at the worst position.
3. The SAR test shall be performed at the high, middle and low frequency channels
of each operating mode. If the SAR measured at mid-band channel for each test
configuration is lower than the SAR limit (< 0.4 W/kg), testing at the high and low
channels is optional.
4.Per KDB 865664 d01v01, for each frequency band ,repeated SAR measurement
is required only when the measured SAR is =0.8(W/kg).
7.2.3.2 Summary of Measurement Results (PCS1900)
SAR Values (PCS1900)
Test Case Measluremkent
Result(W/kg) Power Note
Different Test 1g Drift(dB)
. Channel
Position Average
Test position of Head
Left head Touch
et head, TN iddle 0.519 0.01
cheek
Left head, Tilt 15
et head middle 0.209 0.13
Degree
Right head, Touch
gt head, ToUCh T iddle 0.327 0.17
cheek
Right head, Tilt 15
gt head, M middle 0.189 -0.01
Degree
Left head, Touch low 0.583 0.10 max
cheek high 0.485 0.03
Test position of Body (Distance 10mm)
Towards phantom middle 0.373 -0.00
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Towards Ground middle 0.434 0.09
low 0.459 0.07 max
Towards Ground
high 0.368 0.15
Worst case position of Body with earphone (Distance 10mm)
Towards Ground low 0.336 0.11
Note: 1.The value with blue color is the maximum SAR Value of test case of head
and body in each test band.
2. Upper and lower frequencies were measured at the worst position.
3. The SAR test shall be performed at the high, middle and low frequency channels
of each operating mode. If the SAR measured at mid-band channel for each test
configuration is lower than the SAR limit (< 0.4W/kg), testing at the high and low
channels is optional.
4.Per KDB 865664 d01v01, for each frequency band ,repeated SAR measurement
is required only when the measured SAR is =0.8(W/kg).
7.2.4 Maximum SAR
Measurement Maximum
conducted maximum Limit
Test Case Result reported
(Wikg) power power 1g SAR 1g SAR
- — (dBm) (dBm) (W/kg)
band | Different Test Position | Channel 1g Average (W/kg)
Left head,
head low 0.871 1.074 1.6
GSM Touch cheek
32.1 33
835 Towards
body low 0.811 1.000 1.6
Ground
Left head,
head low 0.583 0.701 1.6
GSM Touch cheek
29.2 30
1900 Towards
body low 0.459 0.552 1.6
Ground
General Judgment:  PASS
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" Narme Tvne SIN Calibration Valid
0. .
P Date Period

01 Network analyzer Agilent ES071E | MY46109425 | Oct 31", 2012 | One year
02 Dielectric Probe Kit Agilent 85070E | MY44300524 No Calibration Requested
03 Power meter Agilent E4418B | MY50000852 | Oct 31", 2012 | One year
04 Power sensor Agilent E9200B | MY50300011 | Oct 31", 2012 One year
05 Signal Generator Agilent N5182A | MY49071248 | Oct 31", 2012 One year
06 Amplifier ZHL-42W QA1020005 No Calibration Requested
07 BTS CMU200 121464 Oct 31", 2012 | One year
08 E-field Probe ES3DV3 3297 Apr 10", 2012 | One year
09 E-field Probe ES3DV4 3241 Aug 31", 2012 One year
10 DAE DAE4 1327 Apr11™, 2012 | One year
11 DAE DAE4 1226 Sep 03", 2012 One year
12 Validation Kit 835MHz D835Vv2 4d100 Aug 28", 2012 One year
13 | Validation Kit 1900MHz D1900Vv2 5d155 Apr 03", 2012 One year
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| Probabi
Uncertai Standard | Standard Vi
lit Cj Cj
No Source of Uncertainty | Type [nty value| I y Div. Unc unc or
Distribu (1g) |(10q)
+ % tion %, (19) |£%, (109)| vy
1 System repetivity A 2.7 N 1 1 1 2.7 2.7 9
Measurement System
2 |Probe Calibration B 59 N 1 1 1 5.9 5.9 o0
3 o0
Isotropy B 4.7 R \/§ 0.7 | 0.7 1.9 1.9
4 00
Boundary Effect B 1.0 R J3 | 1 1 0.6 0.6
5 . ) o
Linearity B 4.7 R [J3 | 1] 1 2.7 2.7
6 . - 0
Detection Limits B 1.0 R J3 |1 |1 0.6 0.6
7 |Readout Electronics | B 0.3 N 1 1 1 0.3 0.3 0
. o0
8 |Response Time B 0.8 R \/§ 1 1 0.5 0.5
. . m
9 [Integration Time B 2.6 R \/§ 1 1 1.5 1.5
RF ambient
10 . , B 0 R | /3| 1|1 0 0 ©
conditions — noise
RF ambient
11 |conditions - B 0 R \/§ 1 1 0 0 o0
reflections
Probe Positioner
12 o B 0.4 R | /3| 1|1 0.2 0.2 ©
Mech. Restrictions
Probe Positioning
13 |with  respect to| B 2.9 R | /3| 1|1 1.7 1.7 ©
Phantom Shell
14 |Post-Processing B 1.0 R J3 |1 |1 0.6 0.6 o
Test Sample Related
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15 [Test Sample A 3.3 1 1 1 3.3 3.3 71
Positioning
16 Device Holder A 4.1 1 1 1 4.1 4.1 5
Uncertainty
Drift of Output
17 P B 5.0 J3 |l 1|1 2.9 2.9 o
Power
Phantom and Set-up
Phantom B 4.0 1 1 2.3 2.3
18 | J3 ”
Uncertainty
Liquid Conductivit
19 | Y B 5.0 J3 |0.64|0.43| 1.8 1.2 o
(target.)
Liquid Conductivity
20 A 2.06 1 10,64|0,43 1.7 1.4 43
(meas.)
Liquid Permittivit
21 q y B 5.0 \/§ 0,6 |0,49 1.7 1.4 ©
(target.)
Liquid Permittivity
22 A 1.6 1 0,6 |0,49 1.0 0.8 521
(meas.)
Combined standard T
, u = .'Zc.:u." 10.54 10.34
uncertainty cNE
Expanded uncertainty
, ) K=2 21.08 20.68
(95 % confidence interval)
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ANNEX A: Photograph

EUT
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ANNEX B: Detailed Test Results

Annex B.1 System Check Results

System check 835 head
Date/Time: 19/2/2013 7:50:16
Communication System: CW; Communication System Band: D835 (835.0 MHz);
Frequency: 835 MHz; Communication System PAR: 0 dB
Medium parameters used: f= 835 MHz; 6 = 0.90mho/m; &, = 43.34; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(6.21, 6.21, 6.21); Calibrated: 31/8/2012,;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012
e Phantom: SAM1; Type: SAM,; Serial: TP1576
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

835head/d=15mm, Pin=250 mW/Area Scan (61x121x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.82 mW/g

835head/d=15mm, Pin=250 mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.796 VV/m; Power Drift = -0.15 dB

Peak SAR (extrapolated) = 3.558 mW/g

SAR(1 g) = 2.4 mWI/g; SAR(10 g) = 1.57 mW/g

Maximum value of SAR (measured) = 2.80 mW/g

dB

-h.44
-10.88
-16.32

-21.76

-2¥.20

0 dB = 2.82 mWI/g = 8.99 dB mW/g
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System check 835 head
Date/Time: 21/2/2013 19:01:43
Communication System: CW; Communication System Band: D835 (835.0 MHz);
Frequency: 835 MHz; Communication System PAR: 0 dB
Medium parameters used: f= 835 MHz; 6 = 0.90 mho/m; g, = 43.51; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012
e Phantom: SAM1; Type: SAM,; Serial: TP1576
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

835head/d=15mm, Pin=250 mW/Area Scan (61x121x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.57 mW/g

835head/d=15mm, Pin=250 mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.437 VV/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 3.325 mW/g

SAR(1 g) =2.23 mW/g; SAR(10 g) = 1.45 mW/g

Maximum value of SAR (measured) = 2.62 mW/g

dB

-h.39
-10.79
-16.18

-21.5h8

-26.97

0 dB = 2.57 mWI/g = 8.19 dB mW/g
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System check 835 head
Date/Time: 25/2/2013 14:54:03
Communication System: CW; Communication System Band: D835 (835.0 MHz);
Frequency: 835 MHz; Communication System PAR: 0 dB
Medium parameters used: f= 835 MHz; 6 = 0.91 mho/m; & = 43.053; p = 1000 kg/m3
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012
e Phantom: SAM1; Type: SAM,; Serial: TP1576
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

835head/d=15mm, Pin=250 mW/Area Scan (61x121x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.72 mW/g

835head/d=15mm, Pin=250 mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.524 VV/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 3.548 mW/g

SAR(1 g) = 2.37 mW/g; SAR(10 g) = 1.55 mW/g

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

dB

-h.bb
-11.12
-16.68

-22.24

-27.80

0 dB = 2.72 mW/g = 8.70 dB mW/g
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System check 835 body
Date/Time: 26/2/2013 8:12:37
Communication System: CW; Communication System Band: D835 (835.0 MHz);
Frequency: 835 MHz; Communication System PAR: 0 dB
Medium parameters used: f = 835 MHz; ¢ = 0.948 mho/m; & = 54.255; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012
o Phantom: SAM2; Type: SAM; Serial: TP-1575
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

835body/d=15mm, Pin=250 mW/Area Scan (61x121x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 2.82 mW/g

835body/d=15mm, Pin=250 mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.827 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.607 mW/g

SAR(1 g) = 2.41 mWI/g; SAR(10 g) = 1.57 mW/g

Maximum value of SAR (measured) = 2.82 mW/g

dB

-h.63
-11.25
-16.88

-22.51

-28.13

0 dB = 2.82 mW/g = 9.01 dB mW/g
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System check 1900 head
Date/Time: 20/02/2013 11:33:03
Communication System: CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz; Communication System PAR: 0 dB
Medium parameters used: f = 1900 MHz; ¢ = 1.383 mho/m; g = 39.34; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(5.12, 5.12, 5.12); Calibrated: 31/08/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: SAM 1; Type: SAM; Serial: TP:1702
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

1900head/d=10mm, Pin=250 mW/Area Scan (41x61x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 13.5 mW/g

1900head/d=10mm, Pin=250 mW/Zoom Scan (7x7x7) (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 72.729 VV/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 19.367 mW/g
SAR(1 g) =10 mW/g; SAR(10 g) = 5.04 mW/g
Maximum value of SAR (measured) = 12.9 mW/g
dB

-b.6b
-13.31
-19.97

-2b6.62

-33.28

0 dB = 13.5 MW/g = 22.59 dB mW/g
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System check 1900 body
Date/Time: 26/02/2013 16:04:01
Communication System: CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz; Communication System PAR: 0 dB
Medium parameters used: f = 1900 MHz; ¢ = 1.495 mho/m; g, = 52.357; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
o Probe: ES3DV3 - SN3241; ConvF(4.66, 4.66, 4.66); Calibrated: 31/08/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

1900body/d=10mm, Pin=250 mW/Area Scan (41x61x1): Measurement grid:
dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 14.0 mW/g

1900body/d=10mm, Pin=250 mW/Zoom Scan (7x7x7) (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.714 VV/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 18.780 mW/g
SAR(1 g) = 10.5 mW/g; SAR(10 g) = 5.36 mW/g
Maximum value of SAR (measured) = 13.4 mW/g
dB

-h.bi
-11.17
-16.75

-22.34

-27.92

0 dB = 14.0 mW/g = 22.92 dB mW/g
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Annex B.2 Graph Result

GSMB850 left touch mid
Date/Time: 19/2/2013 20:47:41
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 837 MHz; ¢ = 0.914 mho/m; & = 43.026; p = 1000
kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(6.21, 6.21, 6.21); Calibrated: 31/8/2012;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

left/touch mid/Area Scan (81x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.867 mW/g

left/touch mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 7.460 VV/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.981 mW/g

SAR(1 g) = 0.757 mWI/g; SAR(10 g) = 0.527 mW/g

Maximum value of SAR (measured) = 0.858 mW/g

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.867 mW/g = -1.24 dB mW/g
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GSM850 left tilt mid
Date/Time: 21/2/2013 19:49:37
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 837 MHz; ¢ = 0.914 mho/m; & = 43.026; p = 1000
kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

left 2/tilt mid/Area Scan (81x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.460 mW/g

left 2/tilt mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 13.739 VV/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.535 mW/g

SAR(1 g) = 0.403 mW/g; SAR(10 g) = 0.290 mW/g

Maximum value of SAR (measured) = 0.455 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

50,00 ,
0 dB = 0.460 mW/g = -6.75 dB mW/g
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GSM850 right touch mid
Date/Time: 21/2/2013 22:04:09
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 837 MHz; ¢ = 0.914 mho/m; & = 43.026; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch mid/Area Scan (81x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.938 mW/g

right/touch mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 6.775 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 1.083 mW/g

SAR(1 g) = 0.828 mW/g; SAR(10 g) = 0.576 mW/g

Maximum value of SAR (measured) = 0.934 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

\

50,00
0 dB = 0.938 mW/g = -0.55 dB mW/g
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73 jet Report No. 2013SAR039

GSMB850 right tilt mid
Date/Time: 25/2/2013 15:35:53
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 837 MHz; ¢ = 0.914 mho/m; & = 43.026; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/tilt mid/Area Scan (81x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.459 mW/g

right/tilt mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 11.804 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.542 mW/g

SAR(1 g) = 0.415 mW/g; SAR(10 g) = 0.299 mW/g

Maximum value of SAR (measured) = 0.463 mW/g

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.459 mW/g = -6.77 dB mWI/g
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73 jet Report No. 2013SAR039

GSMS850 left touch low
Date/Time: 19/2/2013 21:18:48
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.899 mho/m; & =
43.205; p = 1000 kg/m*
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

o Probe: ES3DV3 - SN3241; ConvF(6.21, 6.21, 6.21); Calibrated: 31/8/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

left/touch low/Area Scan (81x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.905 mW/g

left/touch low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 7.995 VV/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 1.143 mW/g
SAR(1 g) = 0.871 mW/g; SAR(10 g) = 0.608 mW/g
Maximum value of SAR (measured) = 0.991 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.905 mW/g = -0.86 dB mW/g
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73 jet Report No. 2013SAR039

GSMB850 left touch high
Date/Time: 19/2/2013 22:05:01
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 849 MHz; ¢ = 0.924 mho/m; & = 42.848; p = 1000
kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(6.21, 6.21, 6.21); Calibrated: 31/8/2012,;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

left/touch high/Area Scan (81x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.643 mW/g

left/touch high/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 6.398 VV/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.734 mW/g

SAR(1 g) = 0.568 mW/g; SAR(10 g) = 0.397 mW/g

Maximum value of SAR (measured) = 0.645 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.643 mW/g = -3.84 dB mW/g
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73 jet Report No. 2013SAR039

GSMB850 left tilt low
Date/Time: 21/2/2013 20:52:13
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.899 mho/m; & =
43.205; p = 1000 kg/m*
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

left /tilt low/Area Scan (81x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.484 mW/g

left /tilt low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 14.389 VV/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.566 mW/g

SAR(1 g) = 0.426 mW/g; SAR(10 g) = 0.307 mW/g

Maximum value of SAR (measured) = 0.481 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.484 mW/g = -6.31 dB mW/g
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73 jet Report No. 2013SAR039

GSM850 left tilt high
Date/Time: 21/2/2013 21:21:12
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 849 MHz; ¢ = 0.924 mho/m; & = 42.848; p = 1000
kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

left /tilt high/Area Scan (81x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.337 mW/g

left /tilt high/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 11.641 VV/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 0.384 mW/g

SAR(1 g) = 0.288 mW/g; SAR(10 g) = 0.205 mW/g

Maximum value of SAR (measured) = 0.326 mW/g

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.337 mW/g = -9.44 dB mW/g
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73 jet Report No. 2013SAR039

GSM850 right touch low
Date/Time: 25/2/2013 17:41:12
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.899 mho/m; & =
43.205; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch low/Area Scan (81x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.969 mW/g

right/touch low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 10.191 VV/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 1.127 mW/g

SAR(1 g) = 0.866 mW/g; SAR(10 g) = 0.604 mW/g

Maximum value of SAR (measured) = 0.966 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

\

50,00
0 dB = 0.969 mW/g = -0.27 dB mW/g
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73 jet Report No. 2013SAR039

GSMB850 left touch high
Date/Time: 25/2/2013 18:12:55
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 849 MHz; ¢ = 0.924 mho/m; & = 42.848; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch high/Area Scan (81x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.760 mW/g

right/touch high/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 8.925 VV/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 0.869 mW/g

SAR(1 g) = 0.667 mWI/g; SAR(10 g) = 0.464 mW/g

Maximum value of SAR (measured) = 0.745 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

|

50,00
0 dB = 0.760 mW/g = -2.38 dB mW/g

Page 55/ 132 V2.0



73 jet Report No. 2013SAR039

GSM850 right tilt low
Date/Time: 25/2/2013 16:11:58
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.899 mho/m; & =
43.205; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/tilt low/Area Scan (81x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.474 mW/g

right/tilt low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 12.238 VV/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.564 mW/g

SAR(1 g) = 0.425 mW/g; SAR(10 g) = 0.308 mW/g

Maximum value of SAR (measured) = 0.480 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

50,00
0 dB = 0.474 mW/g = -6.48 dB mW/g
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73 jet Report No. 2013SAR039

GSM850 right tilt high
Date/Time: 25/2/2013 16:41:35
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 849 MHz; ¢ = 0.924 mho/m; & = 42.848; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.36, 6.36, 6.36); Calibrated: 10/4/2012,;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/tilt high/Area Scan (81x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.345 mW/g

right/tilt high/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 10.226 VV/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.402 mW/g

SAR(1 g) = 0.304 mW/g; SAR(10 g) =0.218 mW/g

Maximum value of SAR (measured) = 0.342 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

!

50,00
0 dB = 0.345 mW/g = -9.24 dB mW/g
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73 jet Report No. 2013SAR039

GSM850 touch low repeat
Date/Time: 19/2/2013 22:37:26
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.899 mho/m; g =
43.205; p = 1000 kg/m*
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

o Probe: ES3DV3 - SN3241; ConvF(6.21, 6.21, 6.21); Calibrated: 31/8/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

e Phantom: SAM1; Type: SAM,; Serial: TP1576

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

left/touch low repeat/Area Scan (81x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.940 mW/g

left/touch low repeat/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 7.992 VV/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.087 mW/g

SAR(1 g) = 0.851 mW/g; SAR(10 g) = 0.591 mW/g

Maximum value of SAR (measured) = 0.941 mW/g

dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.940 mW/g = -0.54 dB mW/g
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78 jet Report No. 2013SAR039

GSM850 towards phantom mid
Date/Time: 26/2/2013 8:57:06
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 837 MHz; ¢ = 0.951 mho/m; & = 54.241; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards phantom mid/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.572 mW/g

body/towards phantom mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 20.943 VV/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 0.669 mW/g
SAR(1 g) = 0.498 mW/g; SAR(10 g) = 0.350 mW/g
Maximum value of SAR (measured) = 0.562 mW/g
dB

-4.86
-9.72
-14.58

-19.44

-24.30

0 dB = 0.572 mW/g = -4.85 dB mWI/g
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78 jet Report No. 2013SAR039

GSM850 towards ground mid
Date/Time: 26/2/2013 11:14:21
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f = 837 MHz; ¢ = 0.951 mho/m; & = 54.241; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards ground mid/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.643 mW/g

body/towards ground mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.562 VV/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.775 mW/g
SAR(1 g) = 0.553 mW/g; SAR(10 g) = 0.384 mW/g
Maximum value of SAR (measured) = 0.625 mW/g
dB

-4.68
-9.37
-14.05

-18.73

-23.41

0 dB = 0.643 mW/g = -3.83 dB mW/g
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78 jet Report No. 2013SAR039

GSM850 towards phantom low
Date/Time: 26/2/2013 10:03:06
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.933 mho/m; & =
54.311; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards phantom low/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.654 mW/g

body/towards phantom low/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.089 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 0.774 mW/g
SAR(1 g) = 0.577 mWI/g; SAR(10 g) = 0.406 mW/g
Maximum value of SAR (measured) = 0.655 mW/g
dB

-h.05
-10.11
-15.16

-20.21

-2h.27

0 dB = 0.654 mW/g = -3.69 dB mW/g
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78 jet Report No. 2013SAR039

GSM850 towards phantom high
Date/Time: 26/2/2013 10:41:27
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f= 849 MHz; ¢ = 0.967 mho/m; & = 54.15; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012,;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards phantom high/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.415 mW/g

body/towards phantom high/Zoom Scan (7x7x7)/Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 17.369 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 0.484 mW/g
SAR(1 g) = 0.361 mW/g; SAR(10 g) = 0.254 mW/g
Maximum value of SAR (measured) = 0.407 mW/g
dB

-4.82
-9.64
-14.46

-19.27

-24.09

0 dB = 0.415 mW/g = -7.65 dB mW/g
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78 jet Report No. 2013SAR039

GSM850 towards ground low
Date/Time: 26/2/2013 11:59:19
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.933 mho/m; & =
54.311; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards ground low/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.835 mW/g

body/towards ground low/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 25.813 VV/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 1.093 mW/g
SAR(1 g) = 0.811 mW/g; SAR(10 g) = 0.573 mW/g
Maximum value of SAR (measured) = 0.913 mW/g
dB

-4.76
-9.51
-14.27

-19.03

-23.78

0 dB = 0.835 mW/g = -1.57 dB mW/g
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GSMS850 towards ground high
Date/Time: 26/2/2013 13:12:15
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used: f= 849 MHz; ¢ = 0.967 mho/m; & = 54.15; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards ground high/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.458 mW/g

body/towards ground high/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 18.830 VV/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.556 mW/g
SAR(1 g) = 0.401 mW/g; SAR(10 g) = 0.283 mW/g
Maximum value of SAR (measured) = 0.453 mW/g
dB

-4.93
-9.85
-14.78

-19.70

-24.63

0 dB = 0.458 mW/g = -6.78 dB mW/g
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GSMS850 towards ground low with earphone
Date/Time: 26/2/2013 13:47:42
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.933 mho/m; & =
54.311; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012;

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

o Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards ground low with earphone/Area Scan (91x151x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.879 mW/g

body/towards ground low with earphone/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.891 VV/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 1.036 mW/g
SAR(1 g) = 0.766 mWI/g; SAR(10 g) = 0.542 mW/g
Maximum value of SAR (measured) = 0.867 mW/g
dB

-h.02
-10.04
-15.06

-20.08

-25.10

0 dB = 0.879 mW/g = -1.12 dB mW/g
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GSM850 towards ground low repeat
Date/Time: 26/2/2013 14:20:31
Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; ¢ = 0.933 mho/m; & =
54.311; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3297; ConvF(6.24, 6.24, 6.24); Calibrated: 10/4/2012;

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

e Electronics: DAE4 Sn1327; Calibrated: 11/4/2012

o Phantom: SAM2; Type: SAM; Serial: TP-1575

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

body/towards ground low repeat/Area Scan (91x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.839 mW/g

body/towards ground low repeat/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 22.793 VV/m; Power Drift = -0.16 dB
Peak SAR (extrapolated) = 0.989 mW/g
SAR(1 g) = 0.738 mW/g; SAR(10 g) = 0.523 mW/g
Maximum value of SAR (measured) = 0.832 mW/g
dB

-4.84
-9.68
-14.52

-19.36

-24.21

0 dB = 0.839 mW/g = -1.52 dB mW/g
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GSM1900 left touch mid
Date/Time: 20/02/2013 18:26:28
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz; Communication System PAR: 9.191
dB
Medium parameters used: f = 1880 MHz; ¢ = 1.364 mho/m; g, = 39.144; p = 1000
kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(5.12, 5.12, 5.12); Calibrated: 31/08/2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: SAM 1; Type: SAM; Serial: TP:1702
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

left/touch mid/Area Scan (91x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.618 mW/g

left/touch mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 8.729 VV/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 0.855 mW/g
SAR(1 g) = 0.519 mW/g; SAR(10 g) =0.298 mW/g
Maximum value of SAR (measured) = 0.638 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.618 mW/g = -4.18 dB mW/g
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GSM1900 left tilt mid
Date/Time: 20/02/2013 20:11:50
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz; Communication System PAR: 9.191
dB
Medium parameters used: f = 1880 MHz; ¢ = 1.364 mho/m; g, = 39.144; p = 1000
kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(5.12, 5.12, 5.12); Calibrated: 31/08/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: SAM 1; Type: SAM; Serial: TP:1702
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

left/tilt mid/Area Scan (91x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.254 mW/g

left/tilt mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 12.106 VV/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.341 mW/g

SAR(1 g) = 0.209 mW/g; SAR(10 g) =0.123 mW/g

Maximum value of SAR (measured) = 0.253 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.254 mW/g = -11.90 dB mW/g
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GSM1900 right touch mid
Date/Time: 20/02/2013 20:46:27
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz; Communication System PAR: 9.191
dB
Medium parameters used: f = 1880 MHz; ¢ = 1.364 mho/m; g, = 39.144; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:

e Probe: ES3DV3 - SN3241; ConvF(5.12, 5.12, 5.12); Calibrated: 31/08/2012;

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

e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012

e Phantom: SAM 1; Type: SAM; Serial: TP:1702

e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6

(6477)

right/touch mid/Area Scan (91x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.397 mW/g

right/touch mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 5.158 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.494 mW/g

SAR(1 g) = 0.327 mW/g; SAR(10 g) = 0.215 mW/g

Maximum value of SAR (measured) = 0.376 mW/g

right/touch mid/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 5.158 VV/m; Power Drift = 0.17 dB

Peak SAR (extrapolated) = 0.478 mW/g

SAR(1 g) = 0.327 mWI/g; SAR(10 g) =0.217 mW/g

Maximum value of SAR (measured) = 0.380 mW/g

Page 70 / 132 V2.0



73 jet Report No. 2013SAR039

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.397 mW/g = -8.03 dB mWig
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GSM1900 right tilt mid
Date/Time: 20/02/2013 21:37:29
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz; Communication System PAR: 9.191
dB
Medium parameters used: f = 1880 MHz; ¢ = 1.364 mho/m; g, = 39.144; p = 1000
kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(5.12, 5.12, 5.12); Calibrated: 31/08/2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: SAM 1; Type: SAM; Serial: TP:1702
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

right/tilt mid/Area Scan (91x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.224 mW/g

right/tilt mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 8.773 VV/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 0.299 mW/g
SAR(1 g) = 0.189 mW/g; SAR(10 g) = 0.113 mW/g
Maximum value of SAR (measured) = 0.228 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.224 mW/g = -12.98 dB mW/g
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GSM1900 left touch low
Date/Time: 20/02/2013 18:58:07
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR:
9.191dB
Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.339 mho/m; & =
39.255; p = 1000 kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(5.12, 5.12, 5.12); Calibrated: 31/08/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: SAM 1; Type: SAM; Serial: TP:1702
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

left/touch low/Area Scan (91x151x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.700 mW/g

left/touch low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 9.024 VV/m; Power Drift = 0.10 dB

Peak SAR (extrapolated) = 0.941 mW/g

SAR(1 g) = 0.583 mW/g; SAR(10 g) = 0.332 mW/g

Maximum value of SAR (measured) = 0.713 mW/g

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.700 mW/g = -3.10 dB mW/g
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GSM1900 left touch high
Date/Time: 20/02/2013 19:34:01
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1909.8 MHz; Communication System PAR:
9.191dB
Medium parameters used: f = 1910 MHz; ¢ = 1.393 mho/m; & = 39.011; p = 1000
kg/m®
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(5.12, 5.12, 5.12); Calibrated: 31/08/2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: SAM 1; Type: SAM; Serial: TP:1702
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

left/touch high/Area Scan (91x151x1): Measurement grid: dx=10mm,
dy=10mm
Maximum value of SAR (interpolated) = 0.583 mW/g

left/touch high/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 8.300 VV/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 0.792 mW/g
SAR(1 g) = 0.485 mW/g; SAR(10 g) =0.274 mW/g
Maximum value of SAR (measured) = 0.593 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.583 mW/g = -4.68 dB mW/g
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GSM1900 towards phantom mid
Date/Time: 26/02/2013 16:57:13
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz; Communication System PAR: 9.191
dB
Medium parameters used: f = 1880 MHz; ¢ = 1.477 mho/m; g, = 52.425; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(4.66, 4.66, 4.66); Calibrated: 31/08/2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

body/towards phantom mid/Area Scan (101x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.456 mW/g

body/towards phantom mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.426 VV/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 0.614 mW/g
SAR(1 g) = 0.373 mW/g; SAR(10 g) = 0.210 mW/g
Maximum value of SAR (measured) = 0.456 mW/g
dB

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.456 mW/g = -6.82 dB mW/g
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GSM1900 towards ground mid
Date/Time: 26/02/2013 17:37:45
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz; Communication System PAR: 9.191
dB
Medium parameters used: f = 1880 MHz; ¢ = 1.477 mho/m; g, = 52.425; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(4.66, 4.66, 4.66); Calibrated: 31/08/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

body/towards ground mid/Area Scan (101x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.527 mW/g

body/towards ground mid/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.059 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.746 mW/g
SAR(1 g) = 0.434 mW/g; SAR(10 g) = 0.248 mW/g
Maximum value of SAR (measured) = 0.533 mW/g
dB

-3.60
-F.19
-10.79

-14.38

-17.98

0 dB = 0.527 mW/g = -5.57 dB mW/g
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GSM1900 towards ground low
Date/Time: 26/02/2013 18:13:40
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR:
9.191dB
Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.448 mho/m; & =
52.486; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(4.66, 4.66, 4.66); Calibrated: 31/08/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

body/towards ground low/Area Scan (101x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.561 mW/g

body/towards ground low/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.486 VV/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 0.789 mW/g
SAR(1 g) = 0.459 mW/g; SAR(10 g) = 0.261 mW/g
Maximum value of SAR (measured) = 0.566 mW/g
dB

-3.57
-f.15
-10.72

-14.30

-17.87

0 dB = 0.561 mW/g = -5.01 dB mW/g
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GSM1900 towards ground high
Date/Time: 26/02/2013 19:28:42
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1909.8 MHz; Communication System PAR:
9.191dB
Medium parameters used: f = 1910 MHz; ¢ = 1.503 mho/m; g = 52.325; p = 1000
kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(4.66, 4.66, 4.66); Calibrated: 31/08/2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

body/towards ground high/Area Scan (101x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.447 mW/g

body/towards ground high/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.715 V/m; Power Drift = 0.15 dB
Peak SAR (extrapolated) = 0.629 mW/g
SAR(1 g) = 0.368 mW/g; SAR(10 g) = 0.212 mW/g
Maximum value of SAR (measured) = 0.448 mW/g
dB

-3.68
-f.35
-11.03

-14.71

-18.39

0 dB = 0.447 mW/g = -6.99 dB mW/g
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GSM1900 towards ground low with earphone
Date/Time: 26/02/2013 20:10:03
Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR:
9.191dB
Medium parameters used (interpolated): f = 1850.2 MHz; ¢ = 1.448 mho/m; & =
52.486; p = 1000 kg/m®
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE1528/OET65C)
DASY5 Configuration:
e Probe: ES3DV3 - SN3241; ConvF(4.66, 4.66, 4.66); Calibrated: 31/08/2012;
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn1226; Calibrated: 03/09/2012
e Phantom: ELI v4.0; Type: ELI4; Serial: TP:1086
e Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6477)

body/towards ground low with earphone/Area Scan (101x151x1):
Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 0.404 mW/g

body/towards ground low with earphone/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.500 VV/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 0.567 mW/g
SAR(1 g) = 0.336 mW/g; SAR(10 g) = 0.196 mW/g
Maximum value of SAR (measured) = 0.407 mW/g
dB

-3.67
-F.34

-11.02

-14.69

-18.36

0 dB = 0.404 mW/g = -7.86 dB mW/g
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ANNEX C: Calibration Certificate

Annex C.1 Probe Calibration Certificate

Calibration Laboratory of
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: S N S Schweizerischer Kallurierdienst
Schmid & Partner g = ¢ Service suisse d'étalonnage
Engineering AG z & Servizio svizzero di taratura
Y s S
Zeughausstrasse 43, 8004 Zurich, Switzerland U NN Swiss Calibration Service

Tt

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

The Swiss Accreditation Service is one of the signatories to the EA
Multifateral Ag: for the ion of calibration certificates

Tejet (Auden)
[CALIBRATION CERTIFICATE

Certificate No: ES3-3297_Apr12

Client

Objeet ES3DV3 - SN:3297

Calibration procedurefs) QACAL-O" V8, QA CAL-23.v4, QA 25.V4 >
Calibration procedure for dosimetric E-field probes

Calibration date April 10, 2012

This calibeaton certificate decuments the traceabllity to national standards, which realize the physical units of measwements (S1)
The measurements and the uncarainties with confidence probability are given on the fallowing pages and ace part of the cortificats.

Al calitirations have been conducied in the closed laboratary facility: enviconment temperature (22 « 3)°C and humidity < 70%

Calibration Equipmant used (MATE critical for calibration)

Pr}\gnnry_g_ngn_qva__rg;ar B (5] Cal Date (Cartificate No,) Sdlgm_glad Calbration

Power metar E44168 GB41283874 29-Mar-12 {(Np. 217-01508) Apr-13

Powar seasor E44 124 MY 41438087 29-Mar-12 (No. 217-01508) Apr-13 =

Relerence 3 dB Attenuator SN: S5064 (3c) 27-Mar-12 (No. 217-01531) Apr-13

Rel a 20 4B At I SN: S5086 (20b) 27-Mar-12 (No. 217-01528) Ape-13

Reference 30 dB Atl i SN! 55128 (30b) 27-Mar-12 {No. 217-01532) Apr-13

Ralerenca Probe ES3DV2 SN: 3013 29:Dec-11 (No. ES3-3013_Daci1) Dec-12

DAE4 SN: 654 3-May-11 (No. DAE4-654 May11) May-12
| Secondary Standards | 1D Check Date (In house) Scheduled Check

RF generator HP 8G48C US36420U01700 4-Aug-99 (in house check Apr-11) In house check: Apr-13
. Network Analyzer HP 8753E LS37380585 18-Oct-01 (in house check Cct-11) Iri house check. Oct-12

Name Function Signalure
Calibrated by Jeton Kastratl Laboratory Tachnician
Approved by Katla Pokayle Technisal Manager

Issuad: April 10, 2012

This calitwation cedificate shall nal be raproducad excapt In Tull without written approval of the laboratory
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Calibration Laboratory of ST,

; Schwelzerischer Kallbrierdienst
Schmid & Partner 5 &/2 g Service suisse d'gtalonnage
Engineering AG % s Servizio svizzero dl taratura
Zoughausstrasse 43, 8004 Zurich, Switzerland % Aﬁ.\}? Swiss Calibration Service
Accreditad by the Swiss Accraditation Service {SAS) Accreditation No.: SCS 108
The Swiss Accroditation Service is one of the signatories to the EA
Multilataral Agreemant for the recognifion of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMX.Y,z sensitivity in free space
ConvF sensitivity in TSL /| NORMx,y,2
DCP diode compression point
CF cresl factor (1/duty_cycle) of the RF signal
A B C modulation dependent linearization parameters
Polanzation p o rotation around probe axis
Palarization & % rotation around an axis that is in the plane normal to probe axis (at measurement center),

l.e., 8 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:

e NORMx.y,z: Assessed for E-field polarization 3 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMYx,y,z are only intermediate values, |.e., the uncertainties of NORMx,y,z does not affect the E*field
uncerainty inside TSL (see below ConvF)

o NORM(f)x.y.2 = NORMx.y.z * frequency_respense (see Frequency Response Chart). This linearization is
Implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated unceriainty of ConvF.

« DCPx,y,z: DCP are numerical linearization parameters assessad based on the data of power sweep with CW
signal (no uncertainty required), DCP does not depend on frequency nor media,

» PAR: PAR is the Peak to Average Ralio that is not calibrated bul detarmined based on the signal
characteristics

e  Axyz Bxyz Cxy.z VRxyz A B Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximurmn calibration range expressed in RMS valtage across the diode.

« ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field (aor Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given, These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
1o NORMx,y,z * ConvF wheraby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

* Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

= Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Certficate No: £53-3297 Apri2 Page 2 of 11
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ES30V3 — SN:3297 April 10, 2012

Probe ES3DV3

SN:3297

Manufactured:  July 6, 2010
Calibrated: April 10, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASYZ2 system!)
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ES3DV3- SN:3297

Report No. 2013SAR039

Aprll 10, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3297

Basic Calibration Parameters - —
Sensor X Sensor Y Sensor Z Unc (k=2)
| Norm (pvivim™)* 116 1.08 116 +10.1 %
DCP (mV)" 103.8 1098 104.8 = |
Modulation Calibration Parameters
uip Communication System Name PAR A B C VR unc”
dB dB d8 mV (k=2)
10000 CwW 0.00 X 0.00 0.00 1.00 109.5 327 %
|y | oo 0.00 1.00 107.5
Z 0.00 | 000 1.00 111.6

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.

* The uncerainbes ol NomX Y.Z do not affect the E°-field uncarainty inside TSL (see Pages 5 and §).

¥ Numerical linearization parameater: uncertainty not requirad.

= Uncerainty Is determined using the max. deviation from lingzr response applying rectangular distribution and is expréssed for the square of the

fiald value

Cenificate No® ES3-3297 Apr12
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ES3DV3- SN:32¢7 April 10,2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3297

Calibration Parameter Determined in Head Tissue Simulating !Aedia

Relative Conductivity Depth Unet.

f (MHz) © Permllﬂvlty' (S/m) ¥ ConvF X | ConvFY | ConvFZ Alpha (mm) (k=2)
750 41.9 0.89 6.62 6.62 6.62 0.80 1.12 2120 %
835 41.6 0.80 6.36 6.36 6.36 0.31 1.83 212.0%
900 41.5 0.97 624 6.24 6.24 0.35 1.75 +12.0 %
1760 40.1 1.37 5.73 5.73 573 0.80 1.18 +12.0%
1950 40.0 1.40 510 510 5.10 0.80 1.22 +12.0%
2450 38.2 1.80 4.59 4,59 459 0.80 1.25 +12.0 %

" Frequency validity of + 100 MHz only spplies for DASY vA.4 ared higher (e Pags 2), else ILIs rastricted 1o + 50 MHz. Tha uncertainly s the RSS
of the ConvF uncertainty at calibration frequancy and the uncestainty for the Indicated frequency band

" At frequencies below 3 GHz, the validity of lissue parametars (¢ and o} can be relaxed 10 + 10% If liquid compensation formula is applied (o
measwred SAR values, Al frequencies abave 3 GHz, the validily of tissue parameters (r and o) is restricted 1o & 5%, The uncenainty is the RSS of
the Comy# uncarainty for indicated Llarger issue parameters

Certificate No: ESA-3297 Apr12 Page 5 0f 11
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ES3DV3- SN;3297 April 10, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3297

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity” {Sim)" ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
750 55.5 0.96 6.33 6,33 6.33 0.25 218 +12.0 %
835 55.2 0.97 6.24 6.24 6.24 0.52 1.48 +12.0 %
900 56.0 1.05 6.21 621 | 621 0.57 1.39 +12.0%
1750 53.4 1.49 5.02 5.02 5.02 0.47 1.71 +12.0%
1850 53.3 1.52 4,88 4.88 4.88 0.71 1.37 £120 %

2450 52.7 1.95 4.34 4.34 4.34 0.80 1.03 £120%

“ Fraquency validity of £ 100 MHz anly apphes for DASY vi 4 and higher (see Page 2), alsa it Is restricted 1o + 50 MHz. The uncertainty is tha RSS
ol the ConvF uncartainty at calibeation frequancy and the uncertainty for tha indicsted frequancy band

© At frequancies balow 3 GHz, tha validity of tissue parameters (s and o) can he retaxed 1o+ 10% i liquid compensation farmula is applied 1o
measurod SAR values. Al frequencies above 3 GHz, the validity of Ussue parametars (¢ and o) is restrictad (o + 5%, The uncertainty is the RSS of
the ConvF uncertainty for indicated target lissue paramaters

Certificate Nn' ES3-3297 Apr12 Page 6 of 11
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Report No. 2013SAR039

April 10,2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: * 6.3% (k=2)
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ES3DV3- SNi3297 April 10, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Uncertainty of Linearity Assessment: + 0.6% (k=2)
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Conversion Factor Assessment

f = 835 MHz WGLS RS (H_convi) f= 1750 MHz. WGLS R22 (H_convF)

ST AW

Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
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Uncertainty of Spherical Isotropy Assessment:  2.6% (k=2)
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ES30V3- SN.3297 April 10, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3297

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle () - Not applicable
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode — disabled
Probe Overall Length C 337 mm
Probe Body Diameter - 10 mm
Tip Length 10 mm
“Tip Diameter 4mm
Brobe Tip o Sensor X Calibration Point R ‘ 2mm
Probe Tip to Sensor Y Calibration Point ! 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm
Cerlificate No- ES3-3297 Apri2 Page 11 0f 11
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W,
Calibration Laboratory of \\\Q\\_:Z 2 Schweizerischer Kalibrierd]
Schmid & Partner % Service suisse d'étalonnage

Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerdand ‘-,,,I/-\\ S Swiss Calibration Service
Pely W
Accredited by the Swiss Accraditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the gnition of calibration certificates
Client en) Certificate No: ES3-3241_Aug12
Object ES3DV3 - SN:3241
Calibration procedura(s) QA CAL-01.v
Calibration date:; August 31, 2012
This calibration certificate documants the fraceability to national standards, which realize the physical units of (S1)
The measurements and the uncer wath confi probabidity are given on the followang pages and are pant of the certificate.

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

Calibzation Equipment used (M&TE critical for calibration)

Primary Standards D Cal Date (Certificate No.) Scheduled Calbration

Power meter E44198 GB41293874 29-Mar-12 (No. 21701508) Apr-13

Power sensor E4412A MY41498087 29-Mar-12 (No. 217-01508) Apr-13

Reference 3 dB Attenuator SN: 85054 (32) 27-Mar-12 (No. 217-01531) Apr-13

Reference 20 dB Attenuator SN: 85086 (20b) 27-Mar-12 (No. 217-01529) Apr-13

Refarence 30 dB Attenuator SN: §5129 (30b) 27-Mar-12 (No. 217-01532) Apr-13

Reference Probe ES3DV2 SN: 3013 __| 29-Dec-11 (No. ES3-3013 Dec11) Dec-12

DAE4 SN: 660 20-Jun-12 (No. DAE4-G60_Jun12) Jun-13

Secondary Standards D Check Date (in house) Scheduled Check

RF generator HP 8648C US3642001700 4-Aug-93 (In house check Apr-11) In house check: Apr-13

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by- Jeton Kastrati Laboratory Technician E tﬂ_‘"

Approved by: Katja Pokavic Technical Manager %

Issued: September 3, 2012

This calibration certificate shali not be reproduced except in full witheut written approval of the laboratory.

Certificate No: ES3-3241_Aug12 Page 1 of 11

Page 93 /132 V2.0



7ejet Report No. 2013SAR039

Calibration Laboratory of

ULy
N

3 s, Schweizerischer Kalibriordienst

Schmid & Partner %‘ S ’é 2 Service suisse d'étalonnage
Engineering AG BN s Servizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland 4'4:4ﬂa~>? Swiss Calibration Service

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

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agr t for the gnition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMX,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

A B.C modulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),

i.e., 8 = 0is normal to probe axis

Calibration is Performed According to the Following Standards:

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

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

Methods Applied and Interpretation of Parameters:
*  NORMyx,y,z: Assessed for E-field polarization 9 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMRx,y,z are only intermediate values, i.e., the uncertainties of NORMZX,y,z does not affect the E’-field
uncertainty inside TSL (see below ConvF).

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

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Ax.y.z Bxyz Cxyz VRxyz: A B, Care numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the dicde.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

« Spherical isotropy (30D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

* Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Certificate No: ES3-3241_Aug12 Page 2 of 11
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ES3DV3 - 8N:3241 August 31, 2012

Probe ES3DV3

SN:3241

Manufactured: May 5, 2009
Calibrated: August 31, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)
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Report No. 2013SAR039

August 31, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (pV/(V/m)*)" 1.17 0.86 1.04 +10.1 %
DCP (mV)* 103.8 105.4 104.3 Sle——|
Modulation Calibration Parameters
uiD Communication System Name PAR A B c VR Unc™
dB dB dB mV (k=2)
0 cw 0.00 X 0.00 0.00 1.00 151.6 3.3 %
Y | 0.00 0.00 1.00 128.8
Z | 000 0.00 1.00 140.7

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

* The uncertainties of NormX.Y.Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6)
“ Numerical linearization parameter: uncertainty not required.

' Uncertainty is determined using the max. deviation from linear respense applying rectangular distnbution and Is expressed for the square of the

field value

Certificate No: ES3-3241_Aug12
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August 31, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity (sim)* ConvF X | ConvFY | ConvFZ | Alpha | (mm) (k=2)
835 41.5 0.90 6.21 6.21 6.21 0.63 1.30 +12.0%
900 415 0.97 6.14 6.14 6.14 0.35 1.71 +12.0%
1750 40.1 1.37 5.33 5.33 5.33 0.49 1.44 +12.0%
1810 40.0 1.40 5.18 5.18 5.18 0.77 1.20 +12.0%
1900 40.0 1.40 5.12 5.12 5.12 0.64 1.27 £12.0%
2000 40.0 1.40 5.05 5.05 5.05 0.80 1.19 +12.0%
2450 39.2 1.80 4.45 4.45 4.45 0.65 1.39 *12.0 %

“ Frequency validity of = 100 MHz only applies for DASY v4.4 and higher (see Page 2), eise it is restrictad to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band

" At frequencies below 3 GHz, the validy of tissue parameters (2 and o) can be relaxed to = 10% if kquid compensation formula is applied to

measured SAR values, At frequencies above 3 GHz, the validity of tissue parameters (c and o) is restricted to + 5%. The uncentainty s the RSS of
the ConvF uncertainty for incicated target tissue parameters

Certificate No: ES3-3241_Aug12
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August 31, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.
f(MHz)® | Permittivity" (Stm)" ConvF X | ConvFY | ConvFZ | Alpha _ (mm) (k=2) |
835 55.2 0.97 6.25 6.25 6.25 0.44 154 | +12.0%
900 55.0 1.05 6.19 6.19 6.19 0.80 113 | 120%
1750 53.4 1.49 5.05 5.05 5.05 0.48 169 | +£12.0%
1810 53.3 1.52 4.86 4.86 4.86 0.64 142 | +12.0%
1900 533 1.52 4.66 4.66 4.66 0.51 166 | +12.0%
2000 533 1.52 4.70 4.70 4.70 0.51 166 | +12.0%
2450 52.7 1.95 4.20 4.20 4.20 0.74 1.06 | +12.0%

“ Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2}, else it is restricted to + 50 MHz. The uncertainty is the RSS

of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band

" At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and ) is restricted to £ 5%. The uncertainty & the RSS of

the ConvF uncertainty for indicated target tissue parameters.
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ES3DV3- SN:3241 August 31, 2012

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: % 6.3% (k=2)
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ES3DV3- SN:3241 August 31, 2012
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment:  0.5% (k=2)
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ES3DV3- SN:3241 August 31, 2012
Dynamic Range f(SARpeaq)
(TEM cell, f = 900 MHz)
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Uncertainty of Linearity Assessment: % 0.6% (k=2)
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Conversion Factor Assessment

f =900 MHz, WGLS R (H_convF) f=1810 MHz WGLS R22 (H_convF)
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Deviation from Isotropy in Liquid
Error (¢, 8), f =900 MHz
<10 -08 -08 -04 02 00 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
Certificate No: ES3-3241_Aug12 Page 10 of 11
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ES3DV3- SN:3241 August 31, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3241

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 148.1
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2mm
Probe Tip to Sensor Y Calibration Point 2mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3mm
Certificate No: ES3-3241_Aug12 Page 11 of 11
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Annex C.2 DAEA4 Calibration Certificate

Calibl_'ation Laboratory of ":\“\“;\'/l:,;/"ﬁ' S Schweizerischer Kalibrierdienst
Schmid & Partner M c Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland Gl & Swiss Calibration Servies
W
Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agi for the recognition of calibration certificates
cient  Tejet (Auden) certificate No: DAE4-1327_Apri12
Otject DAE4 - SD 000 D04 BJ - SN: 1327
Calibration procedure(s) QA CAI-06.v24

Calibration procedure for the data acquisition electronics (DAE)

Calibration date April 11, 2012

This callbration certificate documeants the traceability 10 national standards, which realize the physical units of measurements (SI)
The measurements and the uncertainties with confidence prabability are given on the kollowing pages and are parl of the cartificats

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

Calhbration Equipment usad (METE critical tor callbration)

PrmaryStandards  {O#  CalDais (Cenificate No.) _____Scheduled Calibration
Keithley Multimatar Type 2001 SN: 0810278 28-Sap- 11 (No:11450) Sap-12
Secondary Standards Jo# Check Date (In housa) = Scheduled Check :
Calibrator Box V2.1 SE UWS 053 AA 1001 U5-dan-12 (n house check) In house check: Jan-13
Name Function Signature

Calibrated by Andrea Guntli, Technician M
Approved by: Fin Bomholt R&D Dirsctor v F!iz [
A VAR Y W

Issuad: Apnl 11, 2012

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

Certificate No: DAE4-1327_Apr12 Page 1 of 5
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Calibration Laboratory of SO,

g S \\_:// % s ischer Kalibrierdi:
Schmid & Partner M c Service suisse d'étalonnage
Engineering AG s Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 4 ,«7\‘\\‘\\3 Swiss Calibration Service
ZONBR
Accradited by the Swiss Accréditation Service (SAS) Accreditation No.: SCS 108

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

Glossary

DAE data acquisition electronics

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

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

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

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

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

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

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

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

* Input Offset Measurement. Qutput voltage and statistical results over a large number of
zero voltage measurements.

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

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

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

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

Ceriificate No: DAE4-1327 Apr12 Page 2ot 5
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DC Voltage Measurement
A/D - Converter Reselution nominal
High Range: 1LSB = 6.1uV, full range =  -100.,.+300 mV
Low Range: 1LSB = 81nVv, full range =  -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y 4
High Range 404.849 + 0.1% (k=2) 404.696 + 0.1% (k=2) 404.897 + 0.1% (k=2)
Low Range 3.99410 4 0.7% (k=2) 3.99326 + 0.7% (k=2) 3.99970 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system J 186.5%+ 1"

Certificate No; DAEA-1327 Apri2 Page 30! 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199996.73 2.35 0.00
Channel X + Input 20001.32 1.56 0.0
Channel X - Input -19998,20 2.53 -0.01
Channel Y + Input 199998.58 3.08 0.00
Channel Y + Input 19997.38 -2.07 -0.01
Channel Y - Input -20001.91 -0.93 0.00
Channel Z + Input 199993.82 -0.25 -0.00
Channel Z +Input 19998.97 -0.56 -0.00
Channel Z - Input -20001.68 -0.52 0.00
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2001.53 1.29 0.06
Channel X + Input 199.90 -0.79 -0.39
Channel X - Input -199.12 -0.00 0.00
Channel Y +input 200217 2.03 0.10
Channel Y + Input 201.07 0.47 0.23
Channel Y - Input -200.44 -1.22 0.61
Channel Z + Input 2000.26 0.05 0.00
Channel Z + Input 199.53 -1,08 -0.54
Channel Z - Input -199.89 0.77 0.39
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (pV) Average Reading (uV)
Channel X 200 -1.44 -3.17
- 200 5.42 3.57
Channel Y 200 14.80 1453
- 200 -16.24 -16.38
Channel Z 200 -10.48 -10.35
-200 813 7.97
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time. 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (pV) Channel Z (uV)
Channel X 200 - -4.80 -1.45
Channel Y 200 8.78 -3.61
Channel Z 200 9.48 B8.95 -
Certificate No: DAE4-1327 Apri2 Page 4 0i 6
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sec

Report No. 2013SAR039

High Range (LSB) Low Range (LSB)
Channel X 16013 15974
Channel Y 16276 15857
Channel Z 15628 16228

5. Input Offset Measurement
DASY measurement paramaters: Auto Zaro Time: 3 sec: Measuring time: 3 sec

Input 10ME2
Average (V) | min. Offset (uv) | max. Offset (uv) | S'% ?:“;;’t"’"
Channel X 0.76 -0 80 217 0.57
Channel Y 1.11 0.19 2.66 0.57
Channel Z -0.96 -2.45 0.94 0.71
6. Input Offset Current
Nominal Input cireuitry offset current on all channels: <251A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.89
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by {(mA) Transmitting (mA)
Supply (+ Vce) +0.01 +6 +14
Supply (- Vee) -D.01 -8 -9
Certificate No: DAE4-1327 Apri2 Page Sof 5
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

S Schweizerischer Kalibrierdienst

c Service suisse d'étalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

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

The Swiss Accreditation Service is one of the signatories to the EA

Muiltilateral Ag t for the gnition of calibration certificates

client  Tejet - SH (Auden) Certificate No: DAE4-1226_Sep12

(CALIBRATION CERTIFICATE

Object DAE4 - SD 000 D04 BJ - SN: 1226

Calibration procedure(s) QA CAL-06.v25
Calibration procedure for the data acquisition electronics (DAE)

Calibration date: September 03, 2012

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the following pages and are parn of the certificate.

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

Calibraticn Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Certificate No.) Scheduled Calibration
Keithley Multimeter Type 2001 SN: 0810278 28-Sep-11 (No:11450) Sep-12
Secondary Standards ID# Check Date (in house) Scheduled Check.
Calibrator Box V2.1 SE UWS 053 AA 1001  05-Jan-12 (in house check) In house check: Jan-13
Name Function Signature
Calibrated by: Dominic Steffen Techhician QQ
Approved by; Fin Bombhoit R&D Director S \
v\ L
Issued: September 3, 2012
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: DAE4-1226_Sep12 Page 1 of 5
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

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

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag t for the gnition of calibration certificates

Glossary

DAE data acquisition electronics

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

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

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

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

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

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

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

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

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

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

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

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

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

Certificate No: DAE4-1226_Sep12 Page 2 of 5

Page 110/ 132 V2.0



Tejet Report No. 2013SAR039

DC Voltage Measurement
AID - Converter Resolution nominal
High Range: iLSB= 6.1V, full range = -100...+300 mV
Low Range: iLSB= 61nV, fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y z
High Range 404.563 + 0.1% (k=2) | 404.323 + 0.1% (k=2) 404.060 + 0.1% (k=2)
Low Range 3.97790 + 0.7% (k=2) | 4.00200 + 0,7% (k=2) 3.98452 + 0.7% (k=2)

Connector Angle

Connector Angle to be used in DASY system 1125°+1°

Certificate No: DAE4-1226_Sep12 Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (1V) Error (%)
Channel X + Input 199994.13 -3.29 -0.00
Channel X + Input 20002.22 1.79 0.01
Channel X - Input -20000.19 0.57 -0.00
Channel Y + Input 199999.11 1.45 0.00
Channel Y + Input 19999.27 -1.16 -0.01
Channel Y - Input -20000.21 0.66 -0.00
Channel Z + Input 199996.04 -1.66 -0.00
Channel Z +Input 20000.92 0.53 0.00
Channel Z - Input -20003.29 -2.46 0.01
Low Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 2000.97 0.21 0.01
Channel X + Input 200.76 -0.56 -0.28
Channel X - Input -198.41 0.28 0.14
Channel Y + Input 2000.82 0.08 0.00
Channel Y + Input 200.79 -0.40 -0.20
Channel Y - Input -199.07 -0.35 0.18
Channel Z + Input 2000.85 0.25 0.01
Channel Z + Input 200.61 -0.52 -0.26
Channel Z - Input -200.16 -1.36 0.69
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voitage (mV) Average Reading (V) Average Reading (uV)
Channel X 200 4.31 2.87
-200 -2.40 -4.30
Channel Y 200 -9.84 -9.31
-200 8.85 8.15
Channel Z 200 -7.59 -7.99
- 200 5.93 6.05

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec; M

ring time: 3 sec

Input Voitage (mV) | Channel X (uV) | Channel Y (V) Channel Z (uV)
Channel X 200 - 2.88 -3.94
Channel Y 200 7.98 - 4.29
Channel Z 200 9.60 6.52 -
Certificate No: DAE4-1226_Sep12 Page 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 16070 16317
Channel Y 15890 16765
Channel Z 15996 15080

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

Input 10MQ
Average (V) min. Offset (uV) | max. Offset (nV) Std. l'():\\;;auon
Channel X 0.65 -1.14 2.07 0.52
Channel Y -0.27 -2.18 0.71 045
Channel Z -0.49 -1.86 0.44 0.42
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vcc) +7.9
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vec) +0.01 +6 +14
Supply (- Vcc) -0.01 -8 9
Certificate No: DAE4-1226_Sep12 Page 5 of 5
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Annex C.3 D835V2 Calibration Certificate

Calibration Laboratory of S, G Schwelzerischer Kallbriers
Schmid & Partner R Service suisse ¢ étalonnage
Engineering AG % C' garvtsio wizzers & tervhrs

Zoughawseiranse &3, 8004 Zurich, Switzeriand "-4@? S Swiss Calibratian Service
Accradined by (he Swiss Arcoaditslion Senvice [SAS| Accrecitation No: SCS 108

The Swiss Accraditation Service is ene of the signatories to the EA

Muttiatarsd Agr for the racegnition of ea@irstion codificates

cient  Tejet-SH (Auden) Centificate No: D835V2-4d100_Augi12
CALIBRATION CERTIFICATE il

Otpct DB35V2 - SN: 44100

Calltvation procedurmis) QA CALO5v8

Calibration procedure for dipole validation kits above 700 MHz

Caltbration dato: August 28, 2012

l

This cakbraton certif « he iy 1o i which reslizs the physical units of massuremens (S1|
The wets and (he intes with confidancs peatabily ane givee on the following pages and am pan of ha corsicme

A1 eafibrations Mwe Bean candocted in (e Cosed Bhorey facilly: ervvironment 1amperates (22 « 37T and humadily < 709

Caltration Egquipmant usad (MATE ocrical for calibration)

Primury 5t line Cal Dato (CentBeate No.) Echaculed Caib
Power metat EPM-4423 | OB37480704 05-0ct-11 (Na. 217-01451) Oct-12

Powar sansor HF B81A US37232753 0SOct 11 (Ma. 21741451 Oet12

Raferonoe 20 & Altenusatoc £N; 5058 (20K) 27-Mas-12 (Na. 217<015%) Aor-1

Type-N mismatch combisason SN 5047.2/ 08327 27-Mak-12 (No. 21701533} Apr13

Reterangs Probe ES30VE SN: 3205 30-Dac-11 (No. E53-22058 Decti) Dec-12

DAE4 SN: 601 27-Jur12 (No, DAE4-801_Jun12) Jon-1il

Sacondary Strcdants [iD32 Cnock Date (in house) Schoddud Check
P pacacr LIF DAOTA MYALOOR0T 40-0ct-02 (1 heuoa cheok Oct-11) In heusea chack: Dc1-10
| BF genaratcr &S SMT-06 10000 04-A\ugr89 (1 house check Oc-11} In houss creox: Oct-13
| Network Anadyzes HP B753E US37TI00585 54206 18-0c1-01 (0 house check Oct-11) In house creck: O6t-12

Neume Furection
Calbrated by, fsma Et-Nooug Laboratory Tockrscan

QMM @L“-Omswv\j
Aspruved try: Katjs Pokovic Tocheical Manager }%@é—

Baved: August 28 2012

This calbraton ceatficate shall not be reproduced wmept n ull weithcut wiitlen npprovil of S nbortory
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 3004 Zurich. Switzerland

ACCrecind by Ihe SwWas AcCRaaion Sarvice (SAS)
The Swiss Accreditation Service Is one of the signatories to the EA
Muttiloteral Agreemont for #he recognition of calibration certfficates

Glossary:

TSL tissue simutating liquid

CaonvF sensitivity in TSL / NORM x.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

&) |EEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absomption Rate (SAR) in the Human Head from Wirgless
Communications Devices: Measurement Technigues®, December 2003

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

¢) Federal Communications Cammission Office of Engineering & Technolegy (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compilance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

« Foeed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power, No uncenainty required.

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

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

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

The reroned uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certficate No: D835V2-44100, Augi2 Pago 20l
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Measurement Conditions
DASY system configuration, as ar g nol givan on page 1.
DASY Version DASYS vs2e.2
Extrapolation Advanced Extrapolation
Phantom Modular Flst Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx. dy, &z =5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
Tha loliowing parameters and calculations were spplied.
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mba'm
Measured Head TSL parameters {220=02)°C 413+8% 0,90 mhavm = 6 %
Head TSL temperature change during test <05°'C - —-
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measurod 250 rWV input power 233mw /g

SAR for nominal Head TSL paramelens

noemalized o 1W

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

SAR averaged over 10 cm’ (10 g) of Head TSL condtica

SAR messured 250 mW input power 1.53mW /g

SAR for nominal Head TSL parameters nommalized to TW 6.12 mW /g £ 16,5 % (k=2)
Body TSL parameters

Tha folkrwing paramatars and calculations were applisd.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 552 0.97 mho/m

Measured Body TSL parameters (220:02)°C 532+6% 1.00 mhaim = 8 %

Body TSL temperature change during test <05°C e —
SAH resuit with Body ISL

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

SAR measured 250 mW input power 246mW /g

SAR for nominal Body TSL parametors normalized to TW 984 mW [ g +17.0 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condtion

SAR measured 250 mW input power 1.62mW /g

SAR for nomingl Body TSL parameters nomralized 1o 1TW 6.33 mW /g = 16.5 % (k=2)

Centcata No: DBISV2-44100_Augl2
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Appendix

Antenna Parameters with Head TSL
Impedance, transformad to feed paint B53.002-19Q
Retum Loss -284 08

Antenna Parameters with Body TSL

Impedance, transtormed to feed paint 496Q-27 10
Retum Loss -31.4dB

General Antenna Parameters and Design

| Brectrical Delay (one direction) [ 1.290 ns |

Aftar fong term usa with 100W radiated powar, enly a shight warming of the dipole near the fesdpomt can be measured

The dipole is made of standerd semiright coaxial cabia. Tha center conductor of the Teeding ling 18 directly cornacied 1o he
sacond amm of the dipole. The amenna is thersfore shon-circuted for DC-gignals. On some of the dipoles. smas end caps
ero added to the dipsle arms in order to improve matching whon loadoed according ta the position as oxplaingd in the
“Measwement Contions® paragraph. The SAR dite are not affected by this changa. The overall dipole langth |5 still
according to the Standard,

No excessive force must be appiad to the dpole arme. because they might bend or the scldered connections noar the
fsadpoint may be damagex.

Additional EUT Data

Manulectured by SPEAG
Manulactures on Segtember 15, 2009
Cartilicate No: DBISV2-44100_Aug12 Page 4 018
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DASYS5 Validation Report for Head TSL
Dute: 28.08.2012
Test Luboratory: SPEAG, Zurich, Switzesiand
DUT: Dipole 835 MHz; Type: D835V2; Serial: DS35V2 - SN: 4d100
Communication System: CW; Frequency: 835 MHz
Medium parameters used: = 835 MHz: 6 = 0.9 mho/m; & = 41.3: p = 1000 kg/m’

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/AEC/ANSIC63.15-2007)

DASYS2 Conliguration:
o Probe: ES3IDV3 - SN3205; ConvF(6,07, 6,07, 6.07); Calibrated: 30.12.2011:
o Sensor-Surface: 3mm (Mechanical Surface Detection)
o LBlectromics: DAEAS Sn601; Calibrated: 27.06.2012
« Phantom: Flar Phantom 4.9L; Type: QDOOOP42AA; Serial: 1001

o DASYS52 52.8.2(969): SEMCAD X 14.6.66824)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Vialue = 56,666 Vim; Power Drift = 0,01 dB

Peak SAR (extrupolated) = 3.441 mW/ig

SAR(1 g) =233 mW/g: SAR(10 g) = 1.53 mW/g

Maximum value of SAR (measured) = 2.71 Wikg

-12.00

0dB =271 Wkg = 8.66 dB W/kg

Canificate No: DE3SV2-40100_Augi2 PageSol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 28.08.2012

Fest Luborntory: SPEAG, Zunch, Switzerland

DUT: Dipole 835 MHz; Type: DE35V2; Serial: DE35V2 - SN: 4d 100

Communication System: CW, Frequency: 835 MHz

Medium parameters used: { = 835 MHz; 6 = | mho/m; & = 53.2; p= 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configurstion:

Probe: ES3DV3 - SN3205: ConvI(6.02, 6,02, 6.02); Calibruted: 30.12.2011:
Sensor-Surface: 3Imm (Mechanical Surface Detection)

Electronics: DAES Sn601; Calibrated: 27.06.2012

Phantom: Flat Phantom 4,91 Type: QDOOCP49AA: Serial: 1001

DASYS2 52.8.2(969); SEMCAD X 14.6.6(6824)

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

Reference Value = 55.606 V/m; Power Dnft = 0.01 dB

Peak SAR (extrapoluted) = 3.576 mWig

SAR(! g) =246 mW/g; SAR(10 g) = 1.62 mW/g

Maximum value of SAR (measured) = 2 87 W/ikg

240

-4

720

450

-12.00

0dB =2.87 Wikg = 9.16 B Wikg
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Impedance Measurement Plot for Body TSL
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Annex C.4 D1900V2 Calibration Certificate

Calibration Laboratory of N,
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

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

2,

) &

o0

4 NS
Dt 3N

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

Multilateral Ag for ther gnition of calibration certificates

cient  Tejet (Auden) Certificate No: D1900V2-5d155_Apr12
CALIBRATION CERTIFICATE

Object D1900V2 - SN: 5d155

Catibration procedure(s) QA CAL-05.V8

Calibration procedure for dipole validation kits above 700 MHz

Cafibration date: April 03, 2012

This calibration certificate documents 1he traceability to national standards, which realize the physical units of measuremants (S1).
The and the u ities with confidence peobability are given an the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE crtical for calibration)

Primary Standards ID# Cal Date (Certificate No.) Schaduled Calibration

Power moter EPM-442A GB37480704 05-Oct-11 (No, 217-01451) Oet-12

Power sensor HP 8481A US37292783 05-0ct-11 (No. 217-01451) Cet-12

Reference 20 dB Altenuator SN: 5058 (20k) 27-Mar-12 (No. 217-01530) Apr-13

Typa-N mismatch combination SN: 5047 .2/ 06327 27-Mar-12 (No. 217-01533) Apr-13

Reterence Probe ES3DV3 SN: 3205 30-Dec-11 (No. ES3-3205_Dect1) Dec-12

DAE4 SN: 601 04-Jut-11 (No. DAE4-601_Jul11) Juk12

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

Power sensor HP B481A MY41092317 18-Oct-02 {in house check Oct-11) In house check: Oct-13

AF ganertor R&S SMT-06 100005 04-Aug-99 {in house check Oct-11) In-hause check: Oct-13

Network Anatyzer HP 8753E US37390585 S4206 18:Cct-01 (In house check Oct-11) In heuse check: Oct-12
Name Function Signature

Calibrated by Jeton Kastrali Laboratory Technictan /!

Approved by: Katia Pokovic Technical Manager %%'
-

Issued; April 12, 2012

Th'ri calibration qeni!i?_me shall not be reproduced excep! in Uil without written approval of the laboratory

Certificate No: D1900V2-5d155_Apri2 Page 10f 8
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. S Ischer Kalibrierdi

Schmid & Partner c Service suisse d'étalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S swiss Galibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agr for the gnition of calibration certificates
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

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

Certificate No: D1900V2-5d155_Apr12 Page 20l 8
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Tejet

Measurement Conditions

DASY system configuration, as far as not given on page 1.
DASY Version DASY5 V52.8.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 408 +6% 1.37 mho/m + 6 %
Head TSL temperature change during test <05°C -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.65mW /g
SAR for nominal Head TSL parameters normalized to 1W 38.3 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 509 mW /g
SAR for nominal Head TSL parameters normalized to 1W 20.6 mW /g = 16.5 % (k=2)
Body TSL parameters
The following parameters and calcuiations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 533+6% 1.51 mho/m + 6 %
Body TSL temperature change during test <0.5°C - -
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.0mW /g
SAR for nominal Body TSL parameters normalized to TW 40.2 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 530mW /g
SAR for nominal Body TSL parameters normalized to TW 21.3 mW /g = 16.5 % (k=2)

Certificate No: D1900V2-5d155_Apr12
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Appendix

Antenna Parameters with Head TSL
Impedance, transtormed to feed point 523Q+54 0
Return Loss -24.8dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 487 Q+6.0jQ
Return Loss -242dB

General Antenna Parameters and Design

| Etectrical Delay (one direction) | 1.202 ns |

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

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

No excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 20, 2011
Certificate No: D1900V2-5d155_Apr12 Page 4 of 8
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DASYS5 Validation Report for Head TSL

Date: 03.04.2012
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: DI900V2; Serial: D1900V2 - SN: Sd155

Communication System: CW: Frequency: 1900 MHz

Medium parameters used: = 1900 MHz: ¢ = 1.37 mho/m; g, = 40.8; p = 000 ke/m*
Phantom section: Flat Section

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

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205: ConvF(5.01. 5.01, 5.01); Calibrated: 30.12.201 1
«  Sensor-Surface: 3nun (Mechanical Surface Detection)
« Electronics: DAE4 Sn601:; Calibrated: 04.07.201 |
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA: Serial: 1001

o DASYS52 52.8.0(692): SEMCAD X 14.6.4(4989)

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

Reference Value = 97.442 V/im: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 17.1390

SAR(1 g) = 9.65 mW/g; SAR(10 g) = 5.09 mW/g

Maximum value of SAR (measured) = 12.105 mW/g

-25.00

0dB = 12.110mW/g = 21.66 dB mW/g

Certificate No: D1900V2-5d155_Apr12 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: (03.04.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d155

Communication System: CW: Frequency: 1900 MHz

Medium parameters used: = 1900 MHz: o = 1.51 mho/m; & = 53.3: p= 1000 ke/m'
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: ES3DV3 - SN3205: ConvF(4.62. 4.62, 4.62); Calibrated: 30.12.2011
e  Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAE4 Sn601: Calibrated: 04.07.201 |
e Phantom: Flat Phantom 5.0 (back): Type: QDOOOPSOAA; Serial: 1002

o  DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

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

Reference Value = 95405 V/m: Power Drift =0.01 dB

Peak SAR (extrapolated) = 17.4140

SAR(I g) = 10 mW/g; SAR(10 g) = 5.3 mW/g

Maximum value of SAR (measured) = 12,631 mW/g

aly
0

1440

1n.00

0dB = 12.630mW/g = 22.03 dB mW/g

Certificate No: D1900V2-5d155_Apr12 Page 7 of B
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Impedance Measurement Plot for Body TSL
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ANNEX D: Test Layout

Picture D.1: Specific Absorption Rate Test Layout

Picture D.2: Liquid depth in the head Phantom (835MHz) (16cm deep)
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b |

Picture D.3: Liquid depth in the flat Phantom (835MHz) (17.5cm deep)

Picture D.4: Liquid depth in the head Phantom (1900 MHZz) (15.2cm deep)
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Picture D.5: Liquid depth in the flat Phantom (1900 MHz) (19cm deep)

END OF REPORT
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