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SAR TEST REPORT

The following samples were submitted and identified on behalf of the client as:

Equipment Under Test  GPS Locator

Product Name Yepzon One

Marketing Name Yepzon Freedom

Brand Name Yepzon

Company Name Yepzon Oy

Company Address Hermiankatu 3A, 33720 Tampere, Finland

Standards IEEE /ANSI C95.1 , C95.3, IEEE 1528, KDB865664D01v01r03,

KDB865664D02v01r01, KDB941225D01v03,
KDB941225D07v01r01, KDB447498D01v05r02

FCC ID 2AENAYPZNO1
Date of Receipt Dec. 29, 2014
Date of Test(s) Apr. 23, 2015~Apr. 24, 2015
Date of Issue Sep. 12, 2016

In the configuration tested, the EUT complied with the standards specified above.
Remarks:

This report details the results of the testing carried out on one sample, 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.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system complies
with all relevant standards. Any mention of SGS Taiwan Electronic & Communication Laboratory or testing
done by SGS Taiwan Electronic & Communication Laboratory in connection with distribution or use of the
product described in this report must be approved by SGS Taiwan Electronic & Communication Laboratory in
writing.

Signed on behalf of SGS

Sr. Engineer Sr. Engineer
Mason Wu John Yeh
Date: Sep. 12, 2016 Date: Sep. 12, 2016

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Issue Date
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00

Initial Version

2015/4/30
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01

1% modification
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Delete KDB inquiry number and add a
statement in page 7.
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This test report contains a reference to the previous version test report that it

replaces.
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory
No.134, Wu Kung Road, New Taipei Industrial Park
Wuku District, New Taipei City, Taiwan

Tel +886-2-2299-3279

Fax +886-2-2298-0488

Internet http://www.tw.sgs.com/

1.2 Details of Applicant

Company Name  |Yepzon Oy
Company Address |Hermiankatu 3A, 33720 Tampere, Finland
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EUT Name GPS Locator
Product Name Yepzon One
Marketing Name  |Yepzon Freedom
Brand Name Yepzon
IMEI 863071017026912
FCC ID 2AENAYPZNO1
Mode of Operation |DJGPRS D<Bluetooth
CFRS . 1/8.3 (1Dn1UP)
Duty Cycle (support multi class 8 max)
Bluetooth 1
TX Frequency GPRS 850 824.2 — 848.8
Range GPRS 1900 1850.2 — 1909.8
(MHz) Bluetooth 2402 — 2480
n I : GPRS 850 128 = 258k
annel Number L
(ARFCN) GPRS 1900 512 810
Bluetooth 0 < 78
Max. SAR (1 g) (Unit: W/Kg)
Band Measured Reported Position / Channel
DXJFront [ |Back
GPRS 850 [ IRight [Left
0.797
1Dn1UP [ IBottom
251 Channel
DXJFront [ |Back
GPRS 1900 [IRight [ Left
1.220
1Dn1UP [_IBottom

810 Channel

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.

PRI R B R SRR BRI IR EIO0N « R R R AT T -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined

therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be

prosecuted to the fullest extent of the law.

SRBSRAELGF L2 P | 1(886-2) 2299-3279

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#74* # 7 . % A7 A2 £ Bl % 7 1 # 134 5%
f (886-2) 2298-0488

WWW.tW.Sgs.com
Member of SGS Group



Report No. : ES/2014/C0002
Page: 6 of 68

#. GPRS conducted power table:

Burst average power
Max. Rated Avg. Power +

Max. Tolerance (dBm) 30.8
1Dn1UP
BT ke Frequency CH Avg.
(MHZz) (dBm)
824.2 128 29.87
GPRS 850
(GMSK) 836.6 190 29.97

848.8 251 30.11
Source-based time average power

824.2 128 20.84

GFGRSS?(S)O 836.6 190 20.94

848.8 251 21.08

ivision factor compared to the number of TX tin

1 TX time slot

Division factor

-9.03
Burst average power
Max. Rated Avg. Power + 295
Max. Tolerance (dBm) '

1Dn1UP

ELT role Frequency CH Avg.
(MHZ2) (dBm)

GPRS 1850.2 512 28.76

1900 1880 661 28.75

(GMSK) 1909.8 810 28.83
Source-based time average power

GPRS 1850.2 512 19.73

1900 1880 661 19.72

(GMSK) 1909.8 810 19.80
ivision factor compared to the number of TX tim
1 TX time slot

-9.03

Division factor
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#. Bluetooth power table:

Mode Max. tune-up Max. tune-up
power(dBm) power(mW)
all 1 1.259

1.4 Test Environment

Ambient Temperature : 22+2° C
Tissue Simulating Liquid: 22+2° C

1.5 Operation Description

i

6.

(1)

The EUT is controlled by using a Radio Communication Tester (R&S CMU200), and
the communication between the EUT and the tester is established by air link.
Measurements are performed respectively on the lowest, middle and highest
channels of the operating band(s). The EUT is set to maximum power level during all
tests, and at the beginning of each test the battery is fully charged.

During the SAR testing, the DASY 5 system checks power drift by comparing the
e-field strength of one specific location measured at the beginning with that
measured at the end of the SAR testing.

Apply the guidance found in FCC KDB publication 941225 D07 UMPC Mini Tablet
v01r01, testing each surface and edge that is £ 25 mm from the transmitting
antenna at the appropriate edge based on KDB inquiry. (Additional information can
be found in the Operational Description exhibit.)

BT SAR is excluded based on KDB447498D01 and Bluetooth may transmit
simultaneously with WWAN antenna.

According to KDB447498 D01,

The SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances< 50 mm are determined by:
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Maz. tune up powsr({mW) [
Min. tegt separation distanee(mm) * f(GHz) = 3

When the minimum test separation distance is < 5mm, 5mm is applied to determine
SAR test exclusion.

(2) For test separation distances > 50 mm, and the frequency at 100 MHz to 1500MHz,
the SAR test exclusion threshold is determined according to the following, and as
illustrated in Appendix B of KDB447498 DO1.

[(Threshold at 50mm in stepl) + (test separation distance-50mm)x(%)](mW),

(3) For test separation distances > 50 mm, and the frequency at >1500MHz to 6GHz, the
SAR test exclusion threshold is determined according to the following, and as
illustrated in Appendix B of KDB447498 DO1.

[(Threshold at 50mm in stepl) + (test separation distance-50mm)x10](mW),

All positions
Max. tune-up Max. tune-up "
AL power(dBm) power(mW) ?unrtf;:(é Exclusion ReSunere
threshold .
(mm) testing?
BT 1 1.259 5 0.397 NO

Test configuration:

Front / back / top / bottom / right surfaces.
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Antenna position photo
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1.6 Positioning Procedure

Phone position 1, “cheek” or “touch” position. The reference points for the right ear (RE),
left ear (LE) and mouth (M), which define the reference plane for phone positioning.

Phone position 2, “tilted position.” The reference points for the right ear (RE), left ear (LE)
and mouth (M), which define the reference plane for phone positioning.

Cheek/Touch Position:

The handset was brought toward the mouth of the head phantom by pivoting against
the ear reference point until any point of the mouthpiece or keypad touched the
phantom.

Ear/Tilt Position:

With the phone aligned in the Cheek/Touch position, the handset was tilted away from
the mouth with respect to the test device reference point by 15 degrees.
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1.7 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the Post-processing

engine (SEMCAD). The system always gives the maximum values for the 1 g and 10 g

cubes. The algorithm to find the cube with highest averaged SAR is divided into the

following stages:

1. The extraction of the measured data (grid and values) from the Zoom Scan.

2. The calculation of the SAR value at every measurement point based on all stored
data (A/D values and measurement parameters).

3. The generation of a high-resolution mesh within the measured volume.

4. The interpolation of all measured values from the measurement grid to the
high-resolution grid.

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the
distance from sensor to surface.

6. The calculation of the averaged SAR within masses of 1g and 10g.

The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm

away from the probe tip. During measurements, the probe stops shortly above the

phantom surface, depending on the probe and the surface detecting system. Both

distances are included as parameters in the probe configuration file. The software

always knows exactly how far away the measured point is from the surface. As the

probe cannot directly measure at the surface, the values between the deepest measured

point and the surface must be extrapolated. The angle between the probe axis and the

surface normal line is less than 30 degree.

In the Area Scan, the gradient of the interpolation function is evaluated to find all the

extreme of the SAR distribution. The uncertainty on the locations of the extreme is less

than 1/20 of the grid size. Only local maximum within —2 dB of the global maximum are

searched and passed for the Cube Scan measurement. In the Cube Scan, the

interpolation function is used to extrapolate the Peak SAR from the lowest measurement

points to the inner phantom surface (the extrapolation distance). The uncertainty

increases with the extrapolation distance. To keep the uncertainty within 1% for the 1 g

and 10 g cubes, the extrapolation distance should not be larger than 5mm.

The maximum search is automatically performed after each area scan measurement. It

is based on splines in two or three dimensions. The procedure can find the maximum for

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
R A L"Lﬁ%ﬁ%%ﬁ’ f@¥ﬁﬁﬂ?ﬁ!’r§% Fif [ﬂJEﬁL’h"rifﬂh@ iﬁ\'fﬁ%”« . ¢¥F’;f[%§§¢?}|J?}E‘IF'P‘ ’ T‘FI‘W[}'}‘FEQ‘J .
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined
therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if any. The
Company'’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the transaction documents. This document cannot
be reproduced except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/3#74* # 7 . % A7 A2 £ Bl % 7 1 # 134 5%
SRBSRAELGF L2 P | 1(886-2) 2299-3279 f (886-2) 2298-0488 WWW.tW.Sgs.com
Member of SGS Group



Report No. : ES/2014/C0002
Page: 12 of 68

most SAR distributions even with relatively large grid spacing. After the area scanning
measurement, the probe is automatically moved to a position at the interpolated
maximum. The following scan can directly use this position for reference, e.g., for a finer
resolution grid or the cube evaluations. The 1g and 10g peak evaluations are only
available for the predefined cube 7x7x7 scans.

The routines are verified and optimized for the grid dimensions used in these cube
measurements. The measured volume of 30x30x30mm contains about 30g of tissue.
The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g cube is
placed numerically into the volume and its averaged SAR is calculated. This cube is the
moved around until the highest averaged SAR is found.

If the highest SAR is found at the edge of the measured volume, the system will issue a
warning: higher SAR values might be found outside of the measured volume. In that
case the cube measurement can be repeated, using the new interpolated maximum as
the center.
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1.8 Probe Calibration Procedures

For the calibration of E-field probes in lossy liquids, an electric field with an accurately known
field strength must be produced within the measured liquid. For standardization purposes it
would be desirable if all measurements which are necessary to assess the correct field
strength would be traceable to standardized measurement procedures. In the following two

different calibration techniques are summarized:

1.8.1 Transfer Calibration with Temperature Probes

In lossy liquids the specific absorption rate (SAR) is related both to the electric field ( £) and
the temperature gradient (67 /6t ) in the liquid.

sar=Z|EP =c 2L

Yo ot

Whereby o is the conductivity, p the density and c the heat capacity of the liquid.

Hence, the electric field in lossy liquid can be measured indirectly by measuring the
temperature gradient in the liquid. Non-disturbing temperature probes (optical probes or
thermistor probes with resistive lines) with high spatial resolution (<1-2 mm) and fast
reaction time (<1 s) are available and can be easily calibrated with high precision [1]. The
setup and the exciting source have no influence on the calibration; only the relative
positioning uncertainties of the standard temperature probe and the E-field probe to be
calibrated must be considered. However, several problems limit the available accuracy of
probe calibrations with temperature probes:

® The temperature gradient is not directly measurable but must be evaluated from

temperature measurements at different time steps. Special precaution is necessary to
avoid measurement errors caused by temperature gradients due to energy equalizing
effects or convection currents in the liquid. Such effects cannot be completely avoided,
as the measured field itself destroys the thermal equilibrium in the liquid. With a
careful setup these errors can be kept small.
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® The measured volume around the temperature probe is not well defined. It is difficult
to calculate the energy transfer from a surrounding gradient temperature field into
the probe. These effects must be considered, since temperature probes are calibrated
in liquid with homogeneous temperatures. There is no traceable standard for
temperature rise measurements.

® The calibration depends on the assessment of the specific density, the heat capacity
and the conductivity of the medium. While the specific density and heat capacity can
be measured accurately with standardized procedures (— 2% for c; much better for p),
there is no standard for the measurement of the conductivity. Depending on the
method and liquid, the error can well exceed £5%.

® Temperature rise measurements are not very sensitive and therefore are often
performed at a higher power level than the E-field measurements. The nonlinearities
in the system (e.g., power measurements, different components, etc.) must be
considered.

Considering these problems, the possible accuracy of the calibration of E-field probes
with temperature gradient measurements in a carefully designed setup is about £10% (RSS)
[2]. Recently, a setup which is a combination of the waveguide techniques and the thermal
measurements was presented in [3]. The estimated uncertainty of the setup is 5% (RSS)
when the same liquid is used for the calibration and for actual measurements and £7-9%
(RSS) when not, which is in good agreement with the estimates given in [2].

1.8.2 Calibration with Analytical Fields

In this method a technical setup is used in which the field can be calculated analytically from
measurements of other physical magnitudes (e.g., input power). This corresponds to the
standard field method for probe calibration in air; however, there is no standard defined for
fields in lossy liquids.

When using calculated fields in lossy liquids for probe calibration, several points must be
considered in the assessment of the uncertainty:

® The setup must enable accurate determination of the incident power.
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® The accuracy of the calculated field strength will depend on the assessment of the
dielectric parameters of the liquid.
® Due to the small wavelength in liquids with high permittivity, even small setups might
be above the resonant cutoff frequencies. The field distribution in the setup must be
carefully checked for conformity with the theoretical field distribution.
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1.9 The SAR Measurement System

A block diagram of the SAR measurement system is given in Fig. a. This SAR
measurement system uses a Computer-controlled 3-D stepper motor system (SPEAG
DASY 5 professional system). Model EX3DV4 field probes are used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p
where 0 and p are the conductivity and mass density of the tissue-simulant.

Fig. a A block diagram of the SAR measurement system

The DASY 5 system for performing compliance tests consists of the following items:

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

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

® 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.
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® The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog
signal from the optical surface detection. The EOC is connected 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.

® A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.

® A computer operating Windows 7

® DASY 5 software.

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

® The SAM twin phantom enabling testing left-hand and right-hand usage.

® The device holder for handheld mobile phones.

® Tissue simulating liquid mixed according to the given recipes.

® Validation dipole kits allowing to validate the proper functioning of the system.
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1.10 System Components

EX3DV4 E-Field Probe

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 HSL835/1900 MHz

Additional CF for other liquids and frequencies

upon request
Frequency 10 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)
Dynamic 10 pw/g to > 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 pW/qg)
Dimensions |Tip diameter: 2.5 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%.
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SAM PHANTOM Vv4.0C
Construction:  |The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE 1528
and IEC 622009.

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 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 with the
robot.

Shell Thickness: |2 = 0.2 mm

Filling Volume: |Approx. 25 liters
Dimensions: Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

Construction  |The device holder (Supporter) for
Notebook is made by POM
(polyoxymethylene resin) , which is
non-metal and non-conductive. The

height can be adjusted to fit varies
kind of notebooks.

Device Holder
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1.11 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM phantom. A
SAR measurement was performed to see if the measured SAR was within +/- 10%
(according to KDB865664 D01) from the target SAR values.

These tests were done at 835/1900 MHz. The tests were conducted on the same days as
the measurement of the DUT. The obtained results from the system accuracy
verification are displayed in the table 1. During the tests, the ambient temperature of the
laboratory was 21.7°C, the relative humidity was 62% and the liquid depth above the
ear reference points was above 15 cm (<3G) or 10 cm (>3G) in all the cases. It is seen
that the system is operating within its specification, as the results are within acceptable
tolerance of the reference values.

A B _i ¥ |

Fig. b The block diagram of system verification

A. Signal Generator
B. Amplifier

Power Sensor

U \@

Dual Directional Coupling

E. Reference Dipole Antenna

Photograph of the Dipole Antenna
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Measured
Validation S/N Frequency 1VSVA'|26_1;get MSe :FS;_Jlred SAR-1g Deviation Measured
Kit (MHz) g 9" normalized to (%) Date

(mW/g) [ (mW/g) | 1w (mW/g)

D835V2 [4d063 | 835 | Body 9.35 2.38 9.52 1.82% [ Apr. 23, 2015
D1900V2 | 5d018 | 1900 | Body 39.8 9.92 39.68 -0.30% [ Apr. 24, 2015

Table 1. System validation (follow manufacture target value)
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1.12 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this Head-simulant fluid were measured by using the Agilent
Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in

conjuncation with Network Analyzer.
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All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the flat section of the phantom was
at least 15 cm (<3G) or 10 cm (>3G) during all tests. (Appendix Fig. 2)

Tissue Measured D'.I'e:rgt:t. Target I\gga:sutre_d Measured Measurement
Tvoe Frequency c e etc nf Conductivity, c e etc ”tc Conductivity, % dev er % dev O Date
yp (MHz) O”Zra” * o (S/m) O“;a” ' o (S/m)
824.2 55.242 0.969 53.2 0.981 3.70% -1.22%
0, - 0,
835 55.2 0.97 53.087 0.986 3.83% 1.65% Apr. 23, 2015
836.6 55.195 0.972 52.886 0.99 4.18% -1.85%
Bod 848.8 55.158 0.987 52.708 1.007 4.44% -2.03%
: 1850.2 53.300 1.520 53.541 1.505 -0.45% 0.99%
- 0, o 0,
1880 53.300 1.520 53.454 1.541 0.29% 1.38% Apr. 24, 2015
1900 53.300 1.520 53.424 1.561 -0.23% -2.70%
1909.8 53.300 1.520 53.394 1.582 -0.18% -4.08%
Table 2. Dielectric Parameters of Tissue Simulant Fluid
The composition of the brain tissue simulating liquid:
Ingredient
Frequency Total
Mode Preventol
(MHz2) DGMBE | Water Salt D7 Cellulose| Sugar | amount
850 Body — 631.68g| 11.72 g 129 — 600 g | 1.0L(Kg)
1900 Body |300.67 g|716.569g| 4.0¢g — e = 1.0L(KQ)

Table 3. Recipes for tissue simulating liquid
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1.13 Test Standards and Limits

According to FCC 47CFR 82.1093(d) The limits to be used for evaluation are based
generally on criteria published by the American National Standards Institute (ANSI) for
localized specific absorption rate (“SAR”) in Section 4.2 of “IEEE Standard for Safety
Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3
kHz to 300 GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical
and Electronics Engineers, Inc., New York, New York 10017.

These criteria for SAR evaluation are similar to those recommended by the National

Council on Radiation Protection and Measurements (NCRP) in “Biological Effects and

Exposure Criteria for Radio frequency Electromagnetic Fields,” NCRP Report No. 86,

Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is a measure of

the rate of energy absorption due to exposure to an RF transmitting source. SAR values

have been related to threshold levels for potential biological hazards. The criteria to be
used are specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for
portable devices transmitting in the frequency range from 100 kHz to 6 GHz. Portable
devices that transmit at frequencies above 6 GHz are to be evaluated in terms of the

MPE limits specified in § 1.1310 of this chapter.

Measurements and calculations to demonstrate compliance with MPE field strength or

power density limits for devices operating above 6 GHz should be made at a minimum

distance of 5 cm from the radiating source.

(1)Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the
whole-body and spatial peak SAR not exceeding 8 W/kg as averaged over any 1
gram of tissue (defined as a tissue volume in the shape of a cube). Exceptions are
the hands, wrists, feet and ankles where the spatial peak SAR shall not exceed 20
W/kg, as averaged over a 10 grams of tissue (defined as a tissue volume in the
shape of a cube).

Occupational/Controlled limits apply when persons are exposed as a consequence of
their employment provided these persons are fully aware of and exercise control over
their exposure. Awareness of exposure can be accomplished by use of warning labels
or by specific training or education through appropriate means, such as an RF safety
program in a work environment.
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(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over

the whole-body and spatial peak SAR not exceeding 1.6 W/kg as averaged over any
1 gram of tissue (defined as a tissue volume in the shape of a cube).

Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall
not exceed 4 W/kg, as averaged over any 10 grams of tissue (defined as a tissue
volume in the shape of a cube).

General Population/Uncontrolled limits apply when the general public may be
exposed, or when persons that are exposed as a consequence of their employment
may not be fully aware of the potential for exposure or do not exercise control over
their exposure.

Warning labels placed on consumer devices such as cellular telephones will not be
sufficient reason to allow these devices to be evaluated subject to limits for
occupational/controlled exposure in paragraph (d)(1) of this section.(Table .6)

Uncontrolled Environment Controlled Environment
Human Exposure : .

General Population Occupational

Spatial Peak SAR
(Brain) 1.60 m W/g 8.00 m W/g

Spatial Average SAR

(Whole Body) 0.08 m W/g 0.40 m W/g

Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) g G, VO 20.00 m W/g

Table 4. RF exposure limits

Notes:

1.

2.

Uncontrolled environments are defined as locations where there is potential exposure of individuals
who have no knowledge or control of their potential exposure.

Controlled environments are defined as locations where there is potential exposure of individuals who
have knowledge of their potential exposure and can exercise control over their exposure.
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2. Summary of Results

GPRS 850
Distance - Max. Rated Avg. [ Measured Averaged SAR over 10g Plot
Mode Position CH 91 power + Max. Avg. Power [ Scaling (W/kg)
(mm) (MHz) page
Tolerance (dBm) |  (dBm) Measured | Reported
Front side 5mm | 128 | 824.2 30.8 29.87 23.88% 0.454 0.562 -
Front side 5mm | 190 | 836.6 30.8 29.97 21.06% 0.642 0.777 -
Front side 5mm | 251 | 848.8 30.8 30.11 17.22% 0.797 0.934 31
GPRS850
i 0, -
(1D1UP) Back side 5mm | 251 | 848.8 30.8 30.11 17.22% 0.375 0.440
Top side 5mm | 251 | 848.8 30.8 30.11 17.22% 0.143 0.168 -
Bottom side 5mm | 251 | 848.8 30.8 30.11 17.22% 0.260 0.305 -
Right side 5mm | 251 | 848.8 30.8 30.11 17.22% 0.057 0.067 -
GPRS 1900
Distance e Max. Rated Avg. | Measured Averaged SAR over 10g Plot
Mode Position CH 9 | Ppower + Max. | Avg. Power | Scaling (W/kg)
(mm) (MHz) page
Tolerance (dBm) |  (dBm) Measured | Reported
Front side 5mm | 512 | 1850.2 29.5 28.76 18.58% 0.991 1.175 -
Front side 5 mm 661 1880 29.5 28.75 18.85% 1.120 1.331 -
Front side 5mm | 810 [ 1909.8 29.5 28.83 16.68% 1.220 1.424 32
Front side* 5 mm 810 | 1909.8 29.5 28.83 16.68% 1.160 1.353 -
GPRS1000 | Backside | 5mm | 512 | 1850.2 295 2876 | 1858% | 0607 | 0.720 -
(1D1UP) Backside | 5mm | 661 | 1880 29.5 28.75 | 18.85% | 0.764 0.908 -
Back side 5mm | 810 [ 1909.8 29.5 28.83 16.68% 0.897 1.047 -
Top side 5 mm 810 | 1909.8 29.5 28.83 16.68% 0.371 0.433 -
Bottom side 5mm | 810 [ 1909.8 29.5 28.83 16.68% 0.164 0.191 -
Right side 5 mm 810 | 1909.8 29.5 28.83 16.68% 0.368 0.429 -

* - repeated at the highest SAR measurement according to the KDB 865664 DO1
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3. Simultaneous Transmission Analysis
Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
BT + GPRS850 Yes
BT + GPRS1900 Yes

Note:
1. BT and WWAN antennas may transmit simultaneously.
2. The simultaneous transmitted SAR measurement is not required based on KDB447498D01
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3.1 Estimated SAR calculation

According to KDB447498 D01v05 — When standalone SAR test exclusion applies to an
antenna that transmits simultaneously with other antennas, the standalone SAR must be
estimated according to following to determine simultaneous transmission SAR test

exclusion:

M ace. tune up power(mWW) JI(GHZ)
Min. test separation distance(num) 7.2

Ezstimated SAR =

If the minimum test separation distance is < 5mm, a distance of 5mm is used for
estimated SAR calculation. When the test separation distance is >50mm, the 0.4W/kg is
used for SAR-1g.

Mode / Band frequency| Maximum Test test separation Estimated
(GHz) power(dBm) | position distance(mm) | SAR(W/kg)
BT 2.48 1 All 5 0.053
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3.2 Simultaneous Transmission analysis

Per KDB447498D01, when the sum of SAR is larger than the limit, SAR test exclusion is
determined by the SAR sum to peak location separation ratio(SPLSR).

The simultaneous transmitting antennas in each operating mode and exposure condition
combination must be considered one pair at a time to determine the SAR to peak location
separation ratio to qualify for test exclusion.

The ratio is determined by (SAR1 + SAR2)™1.5/Ri, rounded to two decimal digits, and
must be < 0.04 for all antenna pairs in the configuration to qualify for 1-g SAR test
exclusion.

SAR1 and SAR2 are the highest reported or estimated SAR for each antenna in the pair, and
Ri is the separation distance between the peak SAR locations for the antenna pair in mm.

When standalone test exclusion applies, SAR is estimated; the peak location is assumed to be
at the feed-point or geometric center of the antenna.
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BT + GPRS 850

No Conditions Exposure Position Distance Max. Max. SAR SPLSR
’ Condition (mm) BT WWAN Summation Analysis
Front side 5 0.053 0.934 0.987 ZSAR<1.'6'
Not required
Back side 5 0.053 0.44 0.493 ZSAR<1.'6'
BT Not required
1 + Body Top side 5 0.053 0.168 0.221 Nz;‘\fuli'ri'd
GPRS 850 ZSAR‘il .
Bottom side 5 0.053 0.305 0.358 S
Not required
Right side 5 0.053 0.067 0.12 2SAR<1.6,
Not required

BT + GPRS 1900

No Conditions Exposure Position Distance Max. Max. SAR SPLSR
’ Condition (mm) BT WWAN Summation Analysis
Front side 5 0.053 1.424 1.477 ZSAR<1.'6'
Not required
Back side 5 0.053 1.047 11 . .
BT Not required
2 + Body Top side 5 0.053 0.433 0.486 NzoStArF;<uli'ri'd
GPRS 1900 ZSAR‘il :
Bottom side 5 0.053 0.191 0.244 S
Not required
Right side 5 0.053 0.429 0.482 | ZSARSLSE,
Not required
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4. Instruments List
Manufacturer Device Type [Serial number Datg o .Iast Datg el F‘eXt
calibration calibration
Schmid & Partner| Dosimetric
. : _ EX3DV4 3938 Jul.25,2014 | Jul.24,2015
Engineering AG | E-Field Probe
Schmid & Partner System D835V2 4d063 Aug.28,2014 | Aug.27,2015
Engineering AG |Validation Dipole| D1900V2 5d018 Jun.18,2014 | Jun.17,2015
Schmid & Partner |Data acquisition
. . ) DAE4 1260 Aug.26,2014 | Aug.25,2015
Engineering AG Electronics
Schmid & Partner DASY 52 Calibration [Calibration not
, , Software N/A . :
Engineering AG v52.8.8 not required | required
Schmid & Partner ' ' i i
| | Phantom SAM N/A Callbrat!on Callbrat!on not
Engineering AG not required required
Network
HP 8753D | 3410A05547 | May.15,2014 | May.14,2015
Analyzer
Dielectric Probe ' ' i i
Agilent ! 85070E | Mya4300677 | CAlibration (Calibration not
Kit not required required
Adilent Dual-directional| 772D | MY46151242 | Jul.14,2014 | Jul.13,2015
g coupler 778D 50313 Aug.07,2014 | Aug.06,2015
) RF Signal
Agilent N5181A | MY50141235 | Dec.14,2013 | Dec.13,2016
Generator
Agilent Power Meter | E4417A | \y52240003 | Apr.30,2014 | Apr.29,2015
Agilent Power Sensor | E9301H | MY52200004 | Apr.30,2014 | Apr.29,2015
Radio
R&S Communication | CMU200 122498 Aug.14,2014 | Aug.13,2015
Test
TECPEL Digital *\5r\.303A|  TP103859 | Oct.08,2014 | Oct.07,2015
thermometer e cLos,
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5. Measurements
Date: 2015/4/23

GPRS 850 _Body-worn_Front side_ CH 251 1up_ 5mm

Communication System: GPRS (1Dnl1Up); Frequency: 848.8 MHz

Medium parameters used: f = 849 MHz; o = 1.007 S/m; & = 52.708; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3938; ConvF(9.35, 9.35, 9.35); Calibrated: 2014/7/25;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1260; Calibrated: 2014/8/26

e Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (61x81x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 1.12 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 26.63 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 1.30 W/kg

SAR(1 g) = 0.797 W/Kg; SAR(10 g) = 0.494 W/Kg

Maximum value of SAR (measured) = 1.02 W/kg

dB
]

-3.mM
-6.02
-9.03
-12.04
-15.05

0 dB = 1.02 W/kg = 0.09 dBW/kg
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Date: 2015/4/24

GPRS 1900 Body-worn_Front side_ CH 810 lup_5mm

Communication System: GPRS (1Dn1Up); Frequency: 1909.8 MHz

Medium parameters used: f = 1910 MHz; 6 = 1.582 S/m; &, = 53.394; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3938; ConvF(7.03, 7.03, 7.03); Calibrated: 2014/7/25;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1260; Calibrated: 2014/8/26

Phantom: Body;

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Body/Area Scan (61x81x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 1.63 W/kg

Configuration/Body/Zoom Scan (5x5x7)/Cube 0O: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 30.46 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 1.89 W/kg

SAR(1 g) = 1.22 W/kg; SAR(10 g) = 0.733 W/kg

Maximum value of SAR (measured) = 1.55 W/kg

dB
]

-4.09
-8.19
-12.26
-16.38
-20.47

0 dB = 1.55 W/kg = 1.90 dBW/kg
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6. System Verification
Date: 2015/4/23

Dipole 835 MHz_SN:4d063_Body

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.986 S/m; & = 53.087; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3938; ConvF(9.35, 9.35, 9.35); Calibrated: 2014/7/25;

o Sensor-Surface: 2mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1260; Calibrated: 2014/8/26

e Phantom: Body;

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (41x101x1): Interpolated grid:
dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 3.03 W/kg

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

Reference Value = 56.24 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.62 W/kg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 3.04 W/kg

dB
]

-2.10
-4.21
-6.31
-8.42
-10.52

0 dB = 3.04 W/kg = 4.83 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2015/4/24

Dipole 1900 MHz_SN:5d018 Body

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; ¢ = 1.561 S/m; & = 53.424; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3938; ConvF(7.03, 7.03, 7.03); Calibrated: 2014/7/25;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1260; Calibrated: 2014/8/26

Phantom: Body;

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Configuration/Pin=250mW/Area Scan (41x61x1): Interpolated grid: dx=15
mm, dy=15 mm
Maximum value of SAR (interpolated) = 14.1 W/kg

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

Reference Value = 96.13 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 9.92 W/kg; SAR(10 g) = 5.37 W/kg

Maximum value of SAR (measured) = 13.9 W/kg

dB
0

-3.21
-6.42
-9.64
-12.85
-16.06

0 dB = 13.9 W/kg = 11.43 dBW/kg
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7. DAE & Probe Calibration Certificate
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Calibration Laboratory of LA §  Sehweimrichar Kalibriardinst

Sehirid & Partner % ¢ Barvics seisse diskannage
Engineering AG T 5 Barvizlo svizzero dl taralsra

Zoughousstrassg 43, 8004 Zurich, Switzadand W Ewveiscs Calibration Bervice

Actrasived by e Sz Accreditalion Serict [SAE) Aceraditation Mo SCS5 108

The Switee Ascrechtation Sardce s ane of the signalodes ie the EA

Multitatural Agrooment for e recegeiben of salibratien carifaes

Glossary:

TSL tisgue simulating bquid

HORMy Y,z sansiivity in free spaca

CamF sensitvity in TSL T NORM:,y.2

DCe dinde compresslon point

CF crest tzclor (1duly_cycle} of the RF sigral

ARG D modulation dependent Inearization parameters

Polarizaton 4 1 rotation around probe axis

Falarlzation & 8 rotation around &n axis that i in the plana nomal to probe axis (At measurement cenber),

i.e, B 0is normal to probe axs
Connecior Angle Infomrmation wsed in DASY systern 1o align probe sensor X to the robol coordinabe system

Calibration is Performed According to the Following Standards:

&) IEEE Std 1528-2013, "IEEE Recommandad Fraclice for Delarmining the Peak Spatal-fveraged Specific
Absorption Rate (SAR) in the Human Heed from Wirsless Communications Devices: Measurameand
Tachnaques®, June 2013

b} IEG 623081, “Frocedure f measure the Spacific Absorption Rate [(S4R) for hand-hedd devices used in clse
promirmiy o the s (frequency range of 300 MHz 10 3 GHE)", February 2005

Hethuds Applled and Interpretation of Parameters:
NN, .2: fussesssed for E-etd polarization 8 = © {1 5 500 MHz in TEM-call { > 1800 MHz: R22 wavagulde).

WORMey,2 are only nbarmediate vailes, Le., the uncartainties of MORMe,y.z does not sffoct the E”-fisid
uncertainty inside TEL (s2e balow Camd).

» NORMTIN,E = NORM Y2 * faguency_respoase (see Frequancy Fesponea Chart). This linearization |5
implemented in DASYS softwane versions later than 4.2, The uncertainty of the frequency responss is included
in the slaled uncerainly of CaruF.

v DGPxyz DGR are numedcal lineanzation paramaters assessed based on the data of powar sweep with CW
signal (mo uncertainty reguired). DCP does not depend on fregquancy nor media.

»  PAR:PAR Is tha Feak to Average Ratio that s not callbrated but determined based on the signal
charactaristics

w Ay Bz Gy Dwyz Wz A, B, G, D era numedcal linearization paramaters assessed based on
e data of power sweep for specific modulalion signal. The paramelers do nol depand on Peguandsy nor
media. ¥ & the maximum callbrstion range expressed in AMS voltage scross the dicds,

«  ComE and Bomdary Effect Parameders: Assessad in it phartom using E-fisld {or Temparaluse Trarsfer
Standerd for f 5 800 MHz) and inside waveguids using analytical field distributions based on powar
maasurements for { > 800 MHz. The same selups sre used for asssssmeant of 1he parsmaters applied for
boundary compensation {alpha, depth) of which typical uncertainty values are given, These parametens ane
wsed i DASYY softwans bo improve probe accuracy cloge o the boundary. The sensilivily in TEL comesponds
2 MORMz .z * Camd= whareby the uncaranty comasponds to that given for ConwF, & frequenay depondand
Conuf= is ugad in DASY version 4.4 and higher which allows extending the valdity from £ 53 MHz 1o £ 100
MHZ.,

+  Spharical iestrapy (30 deviabion from issdapyd: in a el of low gradients realized vsing & flat phantam
axposad by 8 patch antenna.

+  Sorsor Offsed: The sensor alfsed comesponds Lo the offsed of virlual measurameant center from the probe Lip
(on probe axs). Mo tolerance raguired.

« Conneclor Angle: The angle |s assessed using the Information gained by determining the NORLY (no
unceriainty required).
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{Mota: non-compatible with DASY2 systeml)
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EXIDW4- Shefais July 25, A4

DASY/EASY - Parameters of Probe: EX3DV4 - SMN:3938

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ | Unc k=2 |
Meem [uviTeim )] 057 .58 0,34 10,1 %
DCP (v~ 0.3 3.2 4T

Modulation Galibration Parameters

1] Communication Sysiem Name A | B | [ [ VR Urc |
fii:] dBv | L] m\ (k=2 |

o (=" ¥ a0 '] 1.0 0.00 166.6 +4.0%

I ¥ | oo 00 1.0 s

[2] an | oo | 1D 537

The reporied uncerainty of measurement ks staled as the standard uncertai nty of measurerment
mulliplied by the coverage factor k=2, which lor a normal distribulion corresponds Lo a coverage
probabidlity of approximately 85%.

A Fem uncertainting of Mok, Y. do not affec ton 2 falkd uncariainky iraide TEL feaa Pages § asd 8),
° sumerical lincarization param e uncerainty nol requined,

F Uncartzinty is detnmined using the ma. deviation from linoar responsa appking rectengolar distritution asd i sxorstssd for 1he squase of s
Pk ko,

Cerlilicate No: EX3-3938_Jul 4 Papge 4 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Calibration Parameter Determined in Head Tissue Simulating Media

. Relative | Conductivity | |:| Depth ® Urect.

| F[MHz) Permittivity [Sim) ConvF X | ConvFY | CoswFZ | Alpha e} {k=2)
835 | M5 280 | B 9.41 941 | 0en 0.50 £12.0 %
800 415 | oaT .35 9.26 926 | DE1 0.E8 £12.0 %
1750 40.1 1.a7 7.01 7.1 7.01 0.50 066 | +120%
150 40,0 1.40 7.5 T.65 T.55 054 0,72 £12.0 %
2000 40.0 1.40 TES | THE 7.6 0.8 0.5% £ 120 %
2450 39,2 1.80 B.97 .97 £.97 0.41 0.78 =120 %
2600 2.0 1,95 6,83 .03 BB 0,508 0,86 + 120 %
200 36.0 4658 .85 4.95 4.85 0.40 1.80 131 %
5300 | 35.0 4.76 4.74 474 | 44 0.40 1.80 £121 %
| 5600 355 5.07 447 4.47 447 0.40 1.80 £131 %
| GE00 353 527 | aao 445 | 449 0.40 1.80 £131 %

© Frenueney wiidity st 300 MHE of £ 100 MHE ey appies for DASY w4 and higher (g6 Pega ¥, slsa il 5 reenioed 10 £ 50 MH2. The
uncarinty i@ e RIS of ' Comwd wncarlainly ol calibralion faguency and B acaranty Tor tha indicabed frequendy band. Frequonioy validty
batow 300 MMz s £ 10, 25, 20, 50 and 70 MHZ for ConeF assessmenis of 30, 54, 120, 100 and 220 MHz reepecively. Above § GHe equency
wliclity can i ectended to & 110 kH:

¥ A Tracpenncien balow 3 Gir, tha waficity of Hysue pamssbars [k and o) car be nebaosd 80 £ 10% # Fguid compassation Taeewla i aopled Lo
masred B4R v, A fquencess abos 3 GHE the validty of Beses pacametens e and o) & eeiiced 5 & 5% The encsitanty & e RES of
thia CorreF uncosdainty for indiooiod {pegpet Tos s pormm ebers.

F aiphatDepin am debsmmnsd dusng calioration, SPEAG warmants ol the ramsining disiation due So e bomndary ofect aher com pasealion &
abiaya ik than = 1% for agquancses Bl 3 GHe and Ialow + 1% lor iequencie batwesn 3-8 GHz at any Sislanos laeper than hal' the prote Tip
dlameter from e boundan.

Certificate Mo EX3-3838_Julild Pape & of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Calibration Parameter Determined in Body Tissue Simulating Media

| Relative Conductivity | Depth® | Unat

| FMHzy " | Permittivity” {Sim)" ComF X | ComvFY | ComvFZ | Alpha® | {mm) Me=2y |
435 G52 a.gr fe ] 9.38 9,85 0480 080 £12.0 %
300 550 1.05 B.24 2.24 9.24 480 0.50 120 %
1750 534 1.48 r.38 7.36 736 | D.BD | D2 +12.0 %
19040 533 152 .03 T.03 .03 044 0,83 120 %
200 533 132 r.21 . 21 | 030 0.97 £ 120 %
2450 52.7 185 | 6ED §.59 &80 075 057 +12.0 %
2600 | 525 218 4,57 B.57 657 0.B0 0.50 £12.0%
5200 48.0 5.0 4.27 427 437 0.45 1.90 £131 %
30 488 542 411 4.1 4.11 045 1.90 2131 %
5500 48.5 577 350 arp | AT 0.50 1.40 £ 131 %
5800 43.2 6.00 392 3,82 LR .50 1.90 131 %

© Frequency valldiy atowe 300 MHZ of + 100 MHZ anly appiies for DASY wt 4 and igher (see Page Z). eise il is resfricted i + 50 MHz. The
uncorainty is tha FSS of T Cone® uncerdainty a1 calbration frequency and the encaranty for tha indicaled frequency sand. Frequency wliding
badores 300 MHe b3 £ 10, 25, 40, 55 and 70 MHz for Conv sesssamants o 30, 84, 128, 150 and 220 MHz reapecivedy, Aoy 5 GHE Sequeicy
validiy can be cxdended 1o £ 110 MHZ

Fad Frovgponiecies bolow 3 GHE, th walbdity of [Rsun pamemeles (o aned o) oan b rolased 0o 2 10% 7 Eguid com pensalion formula. B spplsdio
maasanad SAR waliea. Al Bnsuancas abows 3 GHE, ha valdily of thsees parametars (2 and o) i resmictad o + 5%, The unceraingy & the RS5 of
the ComeF uncetainty for indicated tanget Sssus parametens.

¥ iphatepi ae eleined during calbmion, SPEAG wanants Pl S remaning devialon dus b e boundary elfect aher compangation i
akvaya s than + 1% o g ncss baiver 3 GHE and balew = 2% for aguanciis batwaan 3-8 CHE al any dislatos langer than hatl e eoba i
diameter from the bouncan:
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EXIDW 4~ Sh:38G5 July 25, 2014

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

Frequenay response (normalized)
=

e
0.8~
074~
DB+ R SR S, S— S
|:|_5.:I..E.||.E.I||.|||_.|||||I||.
[t} 500 000 1500 2000 2500 3000
[MHz]
2 :
Rz
Uncertainty of Froquency Response of E-feld: £ 6.3% (k=2)
Canlifgabe No: BX3-3038_Jult4 Page T of 11
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EXI0NS— Sh: 3505 Juty 35, 3014

Dynamic Range f(SARpcaq)

(TEM call , f,,4= 1900 MHz)

2

Input Signal [uv]

i

1

RliE

nol compenasted compasaied

Uncartainty of Linearity Assessment: & 0.6% [k=2)

Ganificabe Mo EX3-3550_d14 Faga Gol 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3938

Other Probe Parameters

" Barsor Aangemant Triangular

| Connector Angle 77 255
Mecharical Surace Dotection Mode enabled
Optical Sizface Dataction Moda disablaed
Probe Cverall Length T 35T mm

. Probe Body Diameter 10 mm
Tip Lengith omm |
Tip Diameter T ZE5mm |
"Prabe Tip 10 S2naor X Celbraton Pt T Tmm
Probe Tip 1o Sensor ¥ Callbration Point 1 mm
Probe Tip to Sensor Z Gallbration Paing 1 mm
Racommended Magsurament Distancs from Suriacs 1.4 mm

Cerfficate No: EX3-2888_Jju114 Page 11 of 11
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8. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test

IEEE 1528

A C D e |f g h=c *f/e [i=c*g/e |k
Tolerance/ ey ) .

Source of Uncertainty [Uncertainty P}obabﬂ}ty Div |ci(lg) |ci(10g) Stanqu Standar'd g ,Or
e Distributioin uncertainty |uncertainty |Veff
0

Measurement system

Probe calibration(under 6.55% N | | | 6.55% 6.55%| o

6Ghz)

Isotropy , Axial 3.50% R /3 1 1 2.02% 2.02%| 0

Isotropy, o

Hemispherical 9.60% R V3 1 1 5.54% 5.54%

Boundary Effect 1.00% R /3 1 1 0.58% 0.58%| >

Linearity 4.70% R /3 1 1 2.71% 2.71%| =

Detection Limits 1.00% R /3 1 1 0.58% 0.58%| 0

Readout Electronics 0.30% N 1 1 1 0.30% 0.30%]| o0

Response time 0.80% R /3 1 1 0.46% 0.46%| >0

Integration Time 2.60% R /3 1 1 1.50% 1.50%]| o

Measurement drift

(class A evaluation) 1.75% R V3 1 1 1.01% 1.01%

RF ambient condition -\ 3 5o | /3 1 1 173%|  1.73%]| o

noise

fggizient conditions 300% R /3 1 1 173%|  1.73%]eo

-reflections

Probe positioner 040%| R /3 1 1| 0239  023%|

Mechanical restrictions

Probe Positioning with | 5 goer | g /3 I | e 167%|

respect to phantom

Post-processing 1.00% R /3 1 1 0.58% 0.58%] =

Max SAR Eval 1.00% R V3 1 1 0.58% 0.58%| o

Test Sample related

Test sample 2.90% N 1 1 1 2.90% 2.90%[M-1

Device Holder 360% N 1 1 1| 3.60%  3.60%|M-1

Uncertainty

Drift of output power 5.00% R /3 1 1 2.89% 2.89%]| o0

Phantom and Setup

Phantom Uncertainty 4.00% R /3 1 1 2.31% 2.31%]| >0

i ¥ 291%| N 1 064 043 1.86%|  1.25%|M

conductivity(meas.)

e 3% N 1 0.6 049 2.23%|  1.82%|M

permitivity(meas.)

Combmed standard RSS 11.93% 11.78%

uncertainty

Expant uncertainty

(95% confidence 23.86% 23.56%

interval), K=2
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9. Phantom Description
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10. System Validation from Original Equipment Supplier
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Measurement Conditions
DASY sysbem configralion, & [ar &s nol ghten on saps 1.
DASY Varsion DASYS | VEZ.AA
Extrapalation Acvanced Extrapalation |
Phantam Madular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacar
Zoom Soan Resolution dx, dy, dz = 5 mm
Fraguency B35 MHz = 1 MHz
Head TSL parameters
Thea fpllowing parametars and calculations ware appied
Tamparatuns Parmittivity Condugtivity
HNominal Head TSL parameters 220°C a1.5 0.80 mhadm
Measured Head TSL parameters (22.0 = 0.2} "G 42026 % 0.94 mhaim & 6
Head TSL temperature change during ==t =05 "C e =
SAR result with Head TSL
SAR averaged over 1 sm’ {1 gl of Head TSL Condition
SAR moasured 280 mWW inpul power 2.3B Wikg
SAR for nomnal Head TSL parameters normalizad 1o 1W B3 Wikg = 17.0 % (k=2)
SAR avaraged over 10 em’ {10 g) of Head TSL cornition
SAA massured 250 miY Inpul powar 1.55 Wikg
2AA for nominal Head TSL paramelems mormekead 1o 1W 6,05 Wikg = 16.5 % (k=2)
Body TSL parameters
The following pamameters and calculaiions wene applied.
Temperatura Parmittivity Conductivity
Nominal Body TSL parameters 220°C G52 LLET mhovm
Measured Body TSL parameters (#2008 "C S52z06% 1.01 mho/m + 6 %
Baody TSL temperature change during tes < 0.5"C — -
SAR result with Body TSL
SAR averaged over 1 ocm® (1 g) of Bady TSL Condiian
SAR mesasurad 250 m\l mput power 241 Wikg

5AR for nominal Body TSL parameters

rormalized 1o 1Y

0,35 Wikg = 17.0 % (k=2)

SARA averaged ower 10 om” (10 g) of Body TSL

condition

SAR messured

250 W input power

1.58 Wikg

2AR foe nominal Body TSL paramsters

rermalized o 198

B2 Wikg = 16.5 % (k=2)
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Calibration Laboratory of Ay

- Pt Schweizerischer Kalibrierdienat
Schmid & Partner e Service suisse d'étalonnage
Englneerlng AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland "}ﬁ;\f Swiss Calibration Service
) et
Accradited by the Swiss Accredilation Sendce (SAS) Accreditation No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x.y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "|[EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

c) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

s  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%.
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Page :
Measurement Conditions
DASY system confiquration, as far as not given on page 1

DASY Version DASYS v52.8.8

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz = 5mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations wers applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 40.0 1.40 mham

Measured Head TSL parameters (22.0 £0.2) “C 38.5+6% 1.39 mho'm = 6 %

Head TSL temperature change during test =0.5°C - e
SAR result with Head TSL

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

SAR measurad 250 mW input powear 10.0 Wikg

SAR for nominal Head TSL parameters nermalized to 1W 40.1 Wikg = 17.0 % (k=2)

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

SAR measurad 250 mW input power 5.26 Wikg

SAR for nominal Head TSL parameters nermalized to 1W 21.1 Wikg £ 16.5 % (k=2)

Body TSL parameters

The foliowing parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1.52 mho'm
Measured Body TSL parameters (22.0 £0.2)°C 52.5x6% 1.51 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Caondition
SAR measured 250 mW input power 9.94 Wkg

SAR for nominal Body TSL parameters

nomalized to W

39.8 Wikg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.26 Wikg

SAR for nominal Body TSL parameters

nommalized to 1W

21.0 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS108)

Antenna Parameters with Head TSL

| Impedance, transfarmed to feed point 51.30+25)Q

| Retum Loss -31.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 4720 +29]Q

Return Loss -27.6dB

General Antenna Parameters and Design

| Electrical Delay {one direction) 1.184 ng

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 directly connectad to the
second arm of the dipole. The antenna is tharefore shon-gireuited for DC-signals. On some of the dipoles, small end caps
are added lo the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measuremant Conditions” paragraph. The SAR data are not affected by this change. The ovwerall dipole length is still
according to the Standard,

Ma excessive force must be applied 10 the dipole arms, because they might bend or the soldered conneactions near the
feedpoint may be damaged.

Additional EUT Data

| Manufactured by SPEAG
| Manufactured on June 04, 2002
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