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SAR TEST REPORT o 2
The following samples were submitted and identified on behalf of the client as:
Equipment Under Test The Light Phone
Marketing Name Light Phone
Brand Name Light
Model No. TLP101
Company Name The Light Phone Inc
Company Address 49 Bogart St #44, Brooklyn, New York, United States 11206
Standards IEEE /ANSI C95.1 , C95.3, IEEE 1528,

KDB865664D01v01r04,KDB865664D02v01r02,
KDB941225D01v03r01,KDB447498D01v06,

KDB648474D04v01r03
FCCID 2AIBC-WYCKOFF1
Date of Receipt May. 24, 2016
Date of Test(s) Jun. 01, 2016 ~ Jun. 05, 2016
Date of Issue Jul. 04, 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
Asst. Supervisor Supervisor
= [/ C ._';'AL 7:; Z
~ A\ f\
Kevin Li KQ’ A \ John Yeh
Date: Jul. 04, 2016 Date: Jul. 04, 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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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 The Light Phone Inc

Company Address |49 Bogart St #44, Brooklyn, New York, United States 11206
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1.3 Description of EUT

EUT Name The Light Phone
Marketing Name Light Phone
Brand Name Light
Model No. TLP101
IMEI 358641070000939
FCCID 2AIBC-WYCKOFF1
Mode of Operation XIGSM [XIGPRS [XIEDGE
GSM 1/8.3
CIFRE , 1/4.1 (1Dn2UP)
Duty Cycle &S\l‘gﬁ?s‘;gg‘r‘t"bﬂﬁ)s 10 max) 1/8.3 (1Dn1UP)
EDGE 1/4.1 (1Dn2UP)
(support multi class 10 max) 1/8.3 (1Dn1UP)
TX Frequency Range |GSM 850 8242  — 848.8
(MHz) GSM 1900 1850.2 —  1909.8
Channel Number GSM 850 128 — 251
(ARFCN) GSM 1900 512  — 810
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Max. SAR (1 g) (Unit: W/Kg)
Mode Band Measured | Reported | Position / Channel
XLeft [ IRight
GSM 850 0.563 0.563 |X|Cheek [ ]Tilt
251 Channel
Head
XLeft [ IRight
GSM 1900 1.350 1.480 [X[Cheek [ ]Tilt
810 Channel
Max. SAR (1 g) (Unit: W/Kg)
Mode Band Measured | Reported | Position / Channel
XFront [ |Back
GSM 850 0.455 0.455 551 Channel
XIFront [ |Back
o GPRS 850 0.566 0.579 551  Channel
ody worn
[ IFront [X]Back
GSM 1900 0.510 0.522 512 Channel
[ JFront [X|Back
GPRS 1900 1.010 1.133 810 Channel
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GSM / GPRS / EDGE conducted power table:

Max. Source
Rated Burst -based
Avg. average time
Frequenc
EUT mode (l\C}IHz) y CH Power + power average
Max. power
Tolerance| Avg. Avg.
(dBm) (dBm) (dBm)
GSM850 824.2 128 33.5 33.20 2417
(GMSK) 836.6 190 33.5 33.40 24.37
848.8 251 33.5 33.50 24.47
The division factor compared to the number of TX time slot
- 1 TX time slot
Division factor
-9.03
Burst average power
Max. Rated Avg. Power + Max. Tolerance (dBm) 33.5 32.5
1Dn1UP | 1Dn2UP
EUT |Frequency CH Avg. Avg.
mode (MHz) (dBm) (dBm)
GPRS850 824.2 128 33.20 32.10
(GMSK) 836.6 190 33.40 32.30
848.8 251 33.50 32.40
Source-based time average power
GPRS850 824.2 128 24.17 26.08
(GMSK) 836.6 190 24.37 26.28
848.8 251 24.47 26.38
['he division factor compared to the number of TX time slg
1 TX time slot] 2 TX time slot
Division factor
-9.03 -6.02
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|
o | T
Burst average power
Max. Rated Avg. Power + Max. Tolerance (dBm) 27 26.5
1Dn1UP | 1Dn2UP
EUT |Frequency CH Avg. Avg.
mode (MHz) (dBm) (dBm)
EDGE 824.2 128 26.80 26.10
850 836.6 190 26.90 26.20
(MCSS) | g48.8 251 27.00 | 26.40
Source-based time average power
EDGE 824.2 128 17.77 20.08
850 836.6 190 17.87 20.18
(MCSS) | g48.8 251 17.97 | 20.38

[ he division factor compared to the number of TX time sig
1 TX time slot] 2 TX time slot

Division factor

-9.03 -6.02
Max. Source
Rated Burst -based
Avg. average time
Frequenc
EUT mode (I\?IHz) y CH Power + | power average
Max. power
Tolerance| Avg. Avg.
(dBm) (dBm) (dBm)
GSM1900 1850.2 512 29 28.90 19.87
(GMSK) 1800 661 29 28.80 19.77
1909.8 810 29 28.60 19.57
The division factor compared to the number of TX time slot
. 1 TX time slot
Division factor
-9.03
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Burst average power

Max. Rated Avg. Power + Max. Tolerance (dBm) 29 29
1Dn1UP | 1Dn2UP
EUT |Frequency CH Avg. Avg.
mode (MHz) (dBm) (dBm)
GPRS190 1850.2 512 28.90 28.80
0 (GMSK) 1800 661 28.80 28.70

1909.8 810 28.60 28.50
Source-based time average power

GPRS190 1850.2 512 19.87 22.78
0 (GMSK) 1800 661 19.77 22.68
1909.8 810 19.57 22.48

[ he division factor compared to the number of TX time sig
1 TX time slot] 2 TX time slot

-9.03 -6.02

Division factor

Burst average power

Max. Rated Avg. Power + Max. Tolerance (dBm) 26.5 25.5
1Dn1UP | 1Dn2UP
EUT |Frequency CH Avg. Avg.
mode (MHz) (dBm) (dBm)
EDGE | 1850.2 512 26.50 25.40
1900 1800 661 26.40 25.30

(MCS%) | 1909.8 810 2640 | 25.20
Source-based time average power

EDGE | 1850.2 512 17.47 19.38
1900 1800 661 17.37 19.28
(MCSS) | 1909.8 810 17.37 19.18

[ he division factor compared to the number of TX time slg

1 TX time slot] 2 TX time slot
-9.03 -6.02

Division factor
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1.4 Test Environment

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

1.5 Operation Description

1.

The EUT is controlled by using a Radio Communication Tester (Anritsu
MT8820C), 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.

Testing head SAR at lowest, middle and highest channel for all bands with Left
Tilt /Left Cheek/Right Tilt/Right Cheek conditions.

Testing body-worn SAR for front and back side by separating the EUT and the
phantom 10mm.

According to KDB447498D01v06, testing of other required channels is not
required when the reported 1-g SAR for the highest output channel is < 0.8
W/kg, when the transmission band is < 100 MHz.

According to KDB865664D01v01r04, SAR measurement variability must be
assessed for each frequency band. When the original highest measured SAR is
> 0.8 W/kg, repeated that measurement once. Perform a second repeated
measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated
measurement is = 1.45 W/kg (~ 10% from the 1-g SAR limit)

SAR test reduction for GPRS and EDGE modes is determined by the
source-based time-averaged output power. The data mode with highest
specified time-averaged output power should be tested for SAR compliance.
The GMSK EDGE configurations are grouped with GPRS and considered with
respect to time-averaged maximum output power to determine compliance. The
3G SAR test reduction procedure is applied to 8-PSK EDGE with GMSK
GPRS/EDGE as the primary mode. Since the maximum output power in a
secondary mode (8-PSK EDGE) is < 4 dB higher than the primary mode
(GMSK GPRS/EDGE), SAR measurement is not required for the secondary
mode (8-PSK EDGE).
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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.

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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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 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.
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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.

or

ot

Whereby o is the conductivity, p the density and ¢ the heat capacity of the

sAr=Z|E[ =c
0

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:

1. 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
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. A L
]

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.

2. 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.

3. 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%.

4. 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].
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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:

1. The setup must enable accurate determination of the incident power.

2. The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.

3. 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|2)/ p where o and p are the conductivity and mass density of the
tissue-simulant.
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Measuimen Sanes o DASYS .
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Fig. a A block diagram of the SAR measurement system
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The DASY 5 system for performing compliance tests consists of the following
items:

1.

o

10.
11.
12.
13.

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.
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 Windows7
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, Linearity: + 0.6 dB

Directivity |+ 0.3 dB in HSL (rotation around probe axis)
*+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic 10 uW/g to > 100 mW/g
Range Linearity: £ 0.2 dB (noise: typically < 1 pW/q)

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 V4.0C

Construction:|The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528 and IEC 62209.

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 2+0.2mm
Thickness:
Filing Approx. 25 liters
Volume:

Dimensions: [Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

Construction |In combination with the Twin SAM
Phantom V4.0/V4.0C or Twin SAM, the
Mounting Device (made from POM)
enables the rotation of the mounted
transmitter in spherical coordinates,
whereby the rotation point is the ear
opening. The devices can be easily and
accurately positioned according to IEC,
IEEE, CENELEC, FCC or other

specifications. The device holder can be Device Holder

locked at different phantom locations (left
head, right head, flat phantom).
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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 KDB865664D01v01r04) 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.

i ¥
Spacer X

3D Probe positioner

\ Field probe

. Flat phantom

=

Dipole

Signal ‘

generator = ) 2 x==|:|=
=r Alt1
i,
)

Fig. b The block diagram of system verification
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= L2
1
Validatio 1W Target | Measured Measured .
Frequency SAR-1g Deviation | Measured
n S/N SAR-1g | SAR-1g . i
Kit (MHz) mWig) | (mWig) normalized to (%) Date
1W (mW/a)
Head 9.11 2.31 9.24 1.43% | Jun. 02, 2016
D835V2 14d063| 835 Body 9.28 2.36 9.44 1.72% | Jun. 01, 2016
Head 38.7 9.68 38.72 0.05% | Jun. 04, 2016
D1900V2] 5d027) 1900 Body 39.7 10.10 40.4 1.76% | Jun. 05, 2016

Table 1. Results of system validation

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 conjunction with Network Analyzer.
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 [Measurement HIZEEITEE D-irealltra?:?rtic Targelt. I\Ig?eall:gtrﬁg Measureld
Type Date Frequency Constant Conductivity, Constant Conductivity, | % dev er| % dev
(MHz) or | o (S/m) or 'l o (S/m)
835 41.500 0.900 40.661 0.882 2.02% | 2.00%
Jun. 2, 2016
848.8 41.500 0.915 40.635 0.896 2.08% | 2.08%
Head 1850.2 | 40.000 1.400 38.512 1.354 3.72% | 3.29%
Jun. 4. 2016 1880 40.000 1.400 38.593 1.381 3.52% | 1.36%
’ 1900 40.000 1.400 38.644 1.404 3.39% | -0.29%
1909.8 | 40.000 1.400 38.616 1.442 3.46% | -3.00%
Jun. 1, 2016 835 55.200 0.970 54.772 0.993 0.78% | -2.37%
848.8 55.158 0.987 54.745 1.009 0.75% | -2.23%
Body 1850.2 | 53.300 1.520 52.086 1.521 2.28% | -0.07%
Jun. 5. 2016 1880 53.300 1.520 52.013 1.553 241% | -2.17%
’ 1900 53.300 1.520 51.977 1.571 2.48% | -3.36%
1909.8 | 53.300 1.520 51.953 1.583 2.53% | -4.14%

Table 2. Dielectric Parameters of Tissue Simulant Fluid
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The composition of the tissue simulating liquid:
Ingredient
Frequency Mode i Preventol Total

(MHz) DGMBE| Water | Salt D-7 Cellulose |Sugar| amount
850 Head — 532989/ 183¢g| 24¢g 3.2g |766 g|1.3L(Kg)
Body — |631.68¢|11.72g| 1.2¢g — 600 g|1.0L(Kg)

1900 Head |444.52 g|552.42 g| 3.06 g — — — |1.0L(Kg)
Body |300.67 9|716.56 g| 4.0 g — — — |1.0L(Kg)

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

According to FCC 47CFR §2.1093(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, 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.

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).
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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)

Human Exposure Uncontrolled Environment | Controlled Environment
> General Population Occupational
Spat%f;ﬁ;( SAR 1.60 m W/g 8.00 m W/g
Spatial Average SAR
i (Whole Bc?dy) 0.08 m Wig 0.40 m W/g
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00m Wig 20.00 m W/g

Table 4. RF exposure limits

Notes:
1. Uncontrolled environments are defined as locations where there is potential exposure of
individuals who have no knowledge or control of their potential exposure.
2. 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
GSM 850 MHz
Distanc Max. Rated Avg. AR Averaged SAR over
i Freq. Avg. . 1g Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Re Cheek - 251 | 848.8 33.50 33.50 | 100.00% | 0.538 | 0.538 -
GSM850 Re Tilt - 251 | 848.8 33.50 33.50 | 100.00% | 0.178 | 0.178 -
(Head) Le Cheek - 251 | 848.8 33.50 33.50 | 100.00% | 0.563 0.563 | 29
Le Tilt - 251 | 848.8 33.50 33.50 | 100.00% | 0.176 | 0.176 -
GSM850 Front side 10 251 | 848.8 33.50 33.50 | 100.00% | 0.455 | 0.455 | 30
(Body-Worn) |  Back side 10 251 | 848.8 33.50 33.50 | 100.00% | 0.415 | 0.415 -
GPRS 850 MHz
Distanc Max. Rated Avg. HEEEUIEG Averaged SAR over
- Freq. Avg. . 19 Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
GPRS 850 | Front side 10 | 251 | 8488 32.50 32.40 | 102.33% | 0566 | 0579 | 31
(Body-Worn)
(1Dn2UP) Back side 10 251 | 848.8 32.50 3240 | 102.33% | 0.530 0.542 -
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GSM 1900 MHz
Distanc Max. Rated Avg. MEEEER Averaged SAR over
" Freq. Avg. . 19 Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Re Cheek - 512 | 1850.2 29.00 28.90 | 102.33% | 1.180 1.207 -
Re Cheek - 661 | 1880 29.00 28.80 | 104.71% | 1.200 1.257 -
Re Cheek - 810 | 1909.8 29.00 28.60 | 109.65% | 1.250 1.371 -
GSM1900 Re Tilt - 512 | 1850.2 29.00 28.90 | 102.33% | 0.120 | 0.123 -
(Head) Le Cheek - 512 | 1850.2 29.00 28.90 | 102.33% | 1.280 1.310 -
Le Cheek - 661 | 1880 29.00 28.80 | 104.71% | 1.300 1.361 -
Le Cheek - 810 | 1909.8 29.00 28.60 | 109.65% | 1.350 1.480 | 32
Le Cheek* - 810 | 1909.8 29.00 28.60 | 109.65% | 1.340 1.469 .
Le Tilt - 512 | 1850.2 29.00 28.90 | 102.33% | 0.097 | 0.099 .
GSM1900 Front side 10 512 | 1850.2 29.00 28.90 | 102.33% | 0.470 | 0.481 .
(Body-Worn) |  Back side 10 512 | 1850.2 29.00 28.90 | 102.33% | 0.510 0.522 | 33
* - repeated at the highest SAR measurement according to the KDB 865664 D01
GPRS 1900 MHz
Distanc Max. Rated Avg. R AEC
- Freg. Avg. . 19 Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Front side 10 512 | 1850.2 29.00 28.80 | 104.71% | 0.900 | 0.942 -
Front side 10 661 | 1880 29.00 28.70 | 107.15% | 0.896 | 0.960 .
GPRS1900 [ £t side 10 | 810 | 1909.8 29.00 2850 | 112.20% | 0973 | 1.002 | -
(Body-Worn) - o
(1Dn2UP) Back side 10 512 | 1850.2 29.00 28.80 | 104.71% | 0.906 | 0.949 -
Back side 10 661 | 1880 29.00 28.70 | 107.15% | 0.926 | 0.992 -
Back side 10 810 | 1909.8 29.00 28.50 | 112.20% | 1.010 1133 | 34
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3. Instruments List
. , Date of last | Date of next
Manufacturer Device Type |Serial number calibration | calibration
Schmid &
Partner |Dosimetric E-Field eyapyy | 3831 |Jan.27,2016|Jan.26,2017
Engineering Probe
AG
Schmid & D835V2 4d063  |Aug.24,2015|Aug.23,2016
Partner System Validation
E”g'xge””g Dipole D1900V2 | 5d027  |Apr.25,2016|Apr.24,2017
Schmid &
Partner | Data acquisition | g, 1336 |Aug.26,2015|Aug.25,2016
Engineering Electronics
AG
Schmid &
Partner DASY 52 Calibration | Calibration
Engineering Software V52.8.8 N/A not required | not required
AG
Schmid &
Partner Calibration | Calibration
Engineering Phantom SAM N/A not required | not required
AG
Network .
Analyzer Agilent E5071C |MY46107530 |Jan.07,2016|Jan.06,2017
, Dielectric Calibration | Calibration
Agilent Probe Kit 85070E | MY44300677 not required | not required
Agilent D“a'(;ggsg'rona' 778D | MY48220468 | Jul.16,2015 | Jul.15,2016
, RF Signal
Agilent Generator N5181A [MY50145142 [Feb.19,2016|Feb.18,2017
Agilent Power Meter E4417A |MY52240003 | Jul.15,2015 | Jul.14,2016
Agilent Power Sensor | E9301H |MY52200004 | Jul.15,2015 | Jul.14,2016
Digital
TECPEL thermometer DTM-303A| TP130073 |(Feb.26,2016|Feb.25,2017
Radio
Anritsu Communication | MT8820C | 6201061014 |Oct.07,2015|0ct.06,2016
Test
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4. Measurements

Date: 2016/6/2
GSM 850 Head Le Cheek CH 251
Communication System: GSM; Frequency: 848.8 MHz
Medium parameters used: f = 849 MHz; o = 0.896 S/m; ¢, = 40.635; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:
Probe: EX3DV4 - SN3831; ConvF(8.84, 8.84, 8.84); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
« Phantom: Head
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (61x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 0.847 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 7.988 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 1.11 W/kg
SAR(1 g) = 0.563 W/kg; SAR(10 g) = 0.345 W/kg
Maximum value of SAR (measured) = 0.816 W/kg
dB

-3.25
-b.50
-9.74
-12.99
-16.24

0 dB =0.816 W/kg = -0.88 dBW/kg
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Date: 2016/6/1
GSM 850_Body-worn_Front side_CH 251_10 mm
Communication System: GSM; Frequency: 848.8 MHz
Medium parameters used: f = 849 MHz; o = 1.009 S/m; ¢, = 54.745; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(9.08, 9.08, 9.08); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
Phantom: Head
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (61x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 0.617 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 17.15 V/m; Power Drift = 0.19 dB
Peak SAR (extrapolated) = 0.805 W/kg
SAR(1 g) = 0.455 W/kg; SAR(10 g) = 0.272 W/kg
Maximum value of SAR (measured) = 0.644 W/kg
dB

-2.90
-5.79
-8.69
-11.58
-14.48

0 dB = 0.644 W/kg = -1.91 dBW/kg
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Date: 2016/6/1
GPRS 850_Body-worn_Front side_CH 251_10 mm
Communication System: GPRS(1Dn2Up); Frequency: 848.8 MHz
Medium parameters used: f = 849 MHz; ¢ = 1.009 S/m; ¢, = 54.745; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(9.08, 9.08, 9.08); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
Phantom: Head
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (61x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 0.761 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 19.78 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 0.997 W/kg
SAR(1 g) = 0.566 W/kg; SAR(10 g) = 0.337 W/kg
Maximum value of SAR (measured) = 0.799 W/kg
dB

-2.88
-5.76
-8.63
-11.51
-14.39

0 dB = 0.799 W/kg = -0.98 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: 2016/6/4
GSM 1900 Head Le Cheek CH 810
Communication System: GSM; Frequency: 1909.8 MHz
Medium parameters used: f = 1910 MHz; o = 1.442 S/m; €, = 38.616; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.66, 7.66, 7.66); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
Phantom: Head
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (61x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 2.19 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 8.396 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 2.78 W/kg
SAR(1 g) = 1.35 W/kg; SAR(10 g) = 0.623 W/kg
Maximum value of SAR (measured) = 2.15 W/kg
dB

-4.11
-8.22
-12.34
-16.4%
-20.56

0 dB = 2.15 W/kg = 3.32 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: 2016/6/5
GSM 1900_Body-worn_Back side_CH 512_10 mm
Communication System: GSM; Frequency: 1850.2 MHz
Medium parameters used: f = 1850.2 MHz; o = 1.521 S/m; €, = 52.086; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.54, 7.54, 7.54); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
Phantom: Head
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (61x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 0.613 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 9.935 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 0.848 W/kg
SAR(1 g) = 0.510 W/kg; SAR(10 g) = 0.270 W/kg
Maximum value of SAR (measured) = 0.698 W/kg
dB

-3.64
-1.27
-10.M
-14.54
-18.18

0 dB = 0.698 W/kg = -1.56 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: 2016/6/5
GPRS 1900_Body-worn_Back side_CH 810_10 mm
Communication System: GPRS(1Dn2Up); Frequency: 1909.8 MHz
Medium parameters used: f = 1910 MHz; o = 1.583 S/m; €, = 51.953; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.54, 7.54, 7.54); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
Phantom: Head
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Head/Area Scan (61x81x1): Interpolated grid: dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 1.24 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 13.70 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 1.70 W/kg
SAR(1 g) = 1.01 W/kg; SAR(10 g) = 0.537 W/kg
Maximum value of SAR (measured) = 1.40 W/kg
dB

-3.74
-7.48
-11.23
-14.97
-18.71

0 dB = 1.40 W/kg = 1.45 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.
PR S I+ S B SRRV BRI 7 PR 00 o BB A RTR 2 U EE L -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : EN/2016/50002
Page: 35 of 72

5. SAR System Performance Verification

Date: 2016/6/2
Dipole 835MHz_SN:4d063_Head
Communication System: CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; 0 = 0.882 S/m; ¢, = 40.661; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(8.84, 8.84, 8.84); Calibrated: 2016/1/27;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26

o Phantom: Head

o« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x121x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 2.95 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 53.96 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.49 W/kg
SAR(1 g) = 2.31 W/kg; SAR(10 g) = 1.5 W/kg
Maximum value of SAR (measured) = 2.94 W/kg
dB

-2.14
-4.27
-6.41
-8.54
-10.68

0 dB = 2.94 W/kg = 4.68 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: 2016/6/1
Dipole 835 MHz_SN:4d063_Body
Communication System: CW; Frequency: 835 MHz
Medium parameters used: f = 835 MHz; ¢ = 0.993 S/m; ¢, = 54.772; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(9.08, 9.08, 9.08); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
Phantom: Head
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x111x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 2.97 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.72 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 3.42 W/kg
SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 2.96 W/kg
dB

-2.02
-4.04
-b.06
-8.08
-10.10

0 dB = 2.96 W/kg = 4.71 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: 2016/6/4
Dipole 1900 MHz_SN:5d027_Head
Communication System: CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; o = 1.404 S/m; ¢, = 38.644; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.66, 7.66, 7.66); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
Phantom: Head
DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x91x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 14.2 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.85 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 17.4 W/kg
SAR(1 g) = 9.68 W/kg; SAR(10 g) = 5.09 W/kg
Maximum value of SAR (measured) = 13.6 W/kg
dB

-3.57
-f.14
-10.71
-14.26
-17.85

0 dB = 13.6 W/kg = 11.33 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: 2016/6/5
Dipole 1900 MHz_SN:5d027_Body
Communication System: CW; Frequency: 1900 MHz
Medium parameters used: f = 1900 MHz; 6 = 1.571 S/m; &, = 51.977; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(7.54, 7.54, 7.54); Calibrated: 2016/1/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
Phantom: Head
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) = 14.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.22 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 18.6 W/kg
SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.39 W/kg
Maximum value of SAR (measured) = 14.6 W/kg
dB

-3.504
-f.09
-10.63
-14.16
-17.72

0 dB = 14.6 W/kg = 11.66 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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6. DAE & Probe Calibration Certificate
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Callbration Laboratory of \-.g:}.;.
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Conneclof angle  information used in DASY system to align probe sensor X 1o the robo
coordinate systam,

Methods Applied and Interpretation of Parameters
» DOC Vallage Measurement: Gelibration Factor assessed lor use in DASY systarm by
comparison with a cslibratod instrument traceabis to natlonal standards. The figure gl
camesponds to the full scale range of the veltmeter in the respective renge

«  Cannector angle: The angle of the conneclor |s assessed measuring the angle
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s The lelowing paramsters as documanted i the Appendix contain lechnical information s a
result fram the perormancs test and requilie no uncarainty,
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the differential measuremant.

»  Chamne! separation: Influence of a voltage on the nelghbor channels nol subject lo an
input vollage.

*  AD Comverter Valves wilh Inpuls shored: Valies on the internal AD convarier
comesponding ta zem inpul vollage

& Input Offsel Measurement Output voltage and statistical resulis aver a large number ol
zem voltage measuramenis.

» inpul ONfset Current: Typical value lor Informiation; Maximum channal input oliset
currant, nol eonsidering the lnpul reskstance.

» Input resistance: Typical value for informetion: DAE input resistance at the conneclor,
during infernal aulo-zesoing and during measuremant,

= Low Battary Alarm Vollage: Typical value for information. Below this voliage, a batiery
akarm sgnal 1z genarated.

o Fower consumpiion: Typlcal valus lor inlormation, Supply currents n vanols oparating
modes.
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DC Voltage Measurement
AN - Conmverter Resohition nominal
High Fange: ILSE = APV . fulrange = <100,.+300 v
Low Fange: 1LsE= BV, fllmnge = -1...43mW
DASY measurament pararmeters: Auio Zero Time: 3 sec; Measuring e 3 spo
Calibration Factors X ¥ Z
High Range 403276 = 0.08% [k=2) | 403.573 £ 0.02% (k=8) | 403,056 + 002% (k=2)
Low Reange AB5163 £ 1,500 (k=2) | 3.06593 £ 1.60% (k=2) | 399680 £ 1.50% (k=)
Connector Angle
| Connactor Angle to be usad in DASY system 1210210 |
Centilicate Mot DAEA-1336_Aug15 Paga 2od &
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Veltage Linearity

High Range Resding (LV)} Difference (pV) Error (%)
Channel X + Input HODOEI.TE .08 0.00
Channel X + Input 2000575 1.87 0,01
Channel X - It 20563 010 000
Channel ¥ + Imput 2000440, 44 3.9 0,00k
Channel ¥ + Input 20002 850 =128 EeLikd
Channel ¥ » Input 2000540 257 001
Channel £ + Ingust 200042.26 560 0.0
Chanmel Z + Input 20002 B0 -0.01 -0.00
Channal Z - Ingut 2000867 250 0.0
Low Rangs Reading (uv) Ditterance [WV) Errar (%)
Chanmal X + Input 200027 o o
Channel X + Input 189.51 -0.43 .24
Chanmal X - Inpait 20010 0,12 008
Channe| ¥ + Input 1998.75 -0.24 -0,01
Channal ¥ + Ingid 188,13 1,55 .33
Channel ¥ - Input 200,95 .59 .48
Chanmal T = Ingut 200022 nae 002
Channal Z + Ingut 184.50 -1.33 0,56
Channel Z - Input 201,87 1.23 oE
2, Common mode sensitivity
ﬂﬁﬂ"l"memn‘mm Avte Pero Tirme: 3 sec; Measusing Bime: 3 seg
Common mode High Rangs Low Range
Input Valtage (mV) Avgrege Reading (V) Average Roading (wV)
Channe| X 200 5,53 4.41
= #00 «3.35 -1 B7
Channel ¥ fran o] -3.56 -3B0
- 200 314 236
Channal Z 00 0.9 21.07
- B0 -24_35 =24 B8
3. Channel separation
DAY measurement paramebers: Suto Foro Time: 3 seo; Measuring tima: 3 sea
Input Veltage (mY) | Channel X (uV) | Channel ¥ (u¥) |  Channel Z {uV)
Channel X 0 - 596 -1.54
Channal ¥ 200 BAa5 B .20
Channal £ 200 B26 616
Certificabe Mo; DAEA-1336_Augis Fage 4 of &
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4. AD-Converter Values with inpuls shorted

Report No.

Page :

DASY muasurement parametens: Aulo Zeeo Tine: 3 seo; Measuring me: 3 sac

High Range (L3B) Law Rangs (LS8
Ghannel X 15867 16358
Channel ¥ 15914 18000
Channel Z 15656 16345

: EN/2016/50002

5. Input Offset Measurement
DASY marsurement parametars: Subs Zera Time: 3 sec; Maasuring tme: 5 sec

Inpt 10M5
verage (V) | min. Ofsst V) | max. oftsst ) | S Dewetion
Channel X 0.23 .58 1.25 0.a7
Channal ¥ a1 89 1.02 0,34
Channal 127 228 0.20 0.4
6. Input Offset Current
Hominal Input circwitry offset curmant on o channels: <2514
T. Input Resistance {Typical vlues lor infanmation)
Zeroing (kOhm) Measuring (MOhim)
Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for infarmation]
Typical values Akanm Level (WDC)
Supply {+ Vee) 7.8
Supply {- Vech 76
9. Power Consumplion [Typical vales far infarmation)
Typical values Switched off (mA) | Stand by (mA) | Transemiting (mA)
Supply [+ Voc) +N +E +14
Supply (- Voc) =001 -B -8
Carifiee Mo DWES-1335_fugls Page 5 of 5
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T5L lissed airdaling Heyuid

HORMy, 2 aenshivity in e space

CoreP sevmiliyity n TAL ( HORMLYz

nce Mnid comgine ssini poirl

CF srest fackor | inuty_cyela) of e AF Sigrs

ABC.O mesliimbion daperdant neatization paremates

Palarizsan a ip refabon anound probe ks

P srizadipn A piatiabien artaard an 3=is Te 15 in ihe plare normes e ancs 408 1S neas namant cenbary,
e, Bo= 0 s ranmal to probe s

Confes A infcarnation ismd n OASY system 10 align prose sensor & i e obal coordinale eyatem

Callbration Is Performad Accarding to the Following Standands:

g |EEE 500 1528-291 3, EEE Rmcommerided Practics or Dalarminma e Peak, SpatiakAveragsed Spedic
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Techniguas”, Juma 2013

b IEC E2200 1, “Pracedise b measum the Spache Abesrplion Rets (SAR) for nandqeld disaces used i oles
pRaANTY 1o (e sar freguecy rangs of 300 MHz (0 3 GHel’, Febrery 2008

£} TEC 63208.2 Pracadira b debarmire (e Speciic Absormkon Rate (505 for winslsss communicaiion dovices
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U] ®DOE 365654, "SAR Maasuremen| Requirements o 100 M o B GH

Methods Applied and Interpretation of Parameters:

» MOV Assessed for E-Gald posanzation =0 (F < 800 Mz in TEM-GRIL | = 1800 MHE; R wauey) e}
WORM,y, # e ooy lenmadaln vakes, ie, he ureeilanies of BORM yz doss oot slfect the £ el
pmusainTy m=de TSL {S2e balnls Samd)
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it daka ol powar Swesp e specis moddlaton sgral, The paramesiers U hot depaid on ey noe
madia, WIE is e mzaimum calbiraton mngs axpragesd In AMS yiage achass e doca

« O and Baundany Efect Barameters Assesaed i llal pharom asing E-feld {on Temgersium Trarsies
Aandard For F < 500 MHz) srd nsiie wavegaide wzng snaltice] fisld deibulions Dased of pkear
misasgramans far 13 00 MHz. The same ssips we usad o aesessmen) of fie parmeters app e fos
Lawwidary compansalicn (soka, depll; of which 1ypost uncertainty velues ara gives. These penemeis)s me
gl 1 DASTA soSwars b ampimve probe accdrsty cose o e boundery, The Bens vty m TEL moraspocedg
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Probe EX3DV4

SN:3831

Manufactured:  September 6, 2011
Calibrated: January 27, 2016

Calibrated for DASY/EASY Systems

(Miske: non-compelbls with DASY2 systaml)

Cartificate Mo: EX3-5831_lanig Page 3of 11
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ENADN = Hhi S Januany 27, 2018

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Easic Calibration Parameters
Bensor X Sensor 7 Gon=ar £ Uns (=)
M (uvim [ 0.42 043 2101 %
DGR (mv] 100.7 1026 [N
mduhﬂnn Calibration Parametars
Commumicalion Systén Mame y B ] [ VR Une"
dB | dBvY 4B my {2}
[ oW ¥ | oo 00 1.0 003 | 157 | 90 %
Y [ oo 04 1.0 L
| z (1] 040 1.0 1435
There uncartainty of measurement is stated as the standard uncertainly of measuremant
rmultiplied by the coverage facior k=2, which for a normal distribution corresponds to 8 coveraga
probability of approximalely 95%.

*rrnumnuuummx.t,!mmmm-? Fail engeniainty inside TEL {500 Pages 5 and £)

whCorgnty not required.
'umi,-u.ummuduurqhmm.mmmMmmwmmﬂrmwﬂmﬂﬂﬂmmdh
e weiue.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Calibration Parameter Determined in Head Tissue Simulating Media

| {Mne) ﬂm' nw CorvF M| ConwFY | Coma £ | adphn® mﬁ {'l.:-r-‘lj_
750 Lak:] 0,58 2.36 8.38 5.38 023 | 135 | +120%
835 415 0.80 B84 884 854 018 | 162 | £120%
| 800 415 097 BT a7 a.77 020 | 151 | =120%
1450 405 1.20 817 a7 84T 0 0.97 £120%
1750 3.1 1.37 782 Ta2 | Ta 0.4 080 | +120%
1800 400 1.40 7.6 7.68 T 037 | 080 | +120%
| 2000 40,0 1.40 751 761 T8 32 | 00 | r1zo%
2300 196 167 733 7.33 733 ] 086 | £120%
2450 |z 140 682 £.02 .42 027 | 108 | +120%
2600 0.0 188 6,71 &7 671 nA0 | e | £120%
2500 374 z8 .41 41 f41 042 103 | #131% |
200 360 4.66 478 478 478 035 | 180 | $£131%
5300 58 476 446 4.48 4.5 040 | 180 | +131%
SEQ0 85 507 408 | 408 | 408 0ED | 180 | £134%
SEO0 353 527 4,10 4140 410 oS0 | 180 | £131% |

© Frequency validity e 300 Nz of = 100 Mis i Jor DS i 4 sl Bigher (a6 Pape 21, dlse & i st 1 = S0 MHz. The
mﬁ:m Sdﬂwcﬁmmu:}l muwmmumnm-ﬂmmmeﬂm
im0 MHz 15 + 10, 25, 40, 50 and 78 WHE o Corv assesmuns ot 30, 84, 178, 150 and 250 Wiz respecthvly, Atom 5 BHe Treouency
wolldiy oo b ogended 52 & 110 MHLZ . )

¥t fraquencies telow 5 GHe, e walkiiy of Ssmm paririssais (z ard 5] cam be mbassd 1o + 10% T liuid com penzaton fomus B apefed o
mmmmmlwqummmsGl-l:.nnl-'-ﬁ_-.ldhmmm:—dﬂhrﬂmntmjhumrnﬂﬂﬂlu

Comd ussertanty tor Indicalnd gl s pammes
Pw“ummmmﬁm s ol the Imimg chewialien du Lo thee boendary eHect ke compansation ©
mmmmiﬁmmmmsamwh-mznhﬁwmuhHmﬂﬁsznmﬁwmmrﬂlh‘ﬂmlﬂ
diamazter from the bosndan
Carlificate Mo EX3-3831_Jan 18 Paga & of 11
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Ex30Na- SM3E31 Jerwany 37, 306

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Calibration Parameter Determined in Body Tissue Simulating Media

Ruladiva Conductivity Dapth ™ Uns

TMHz)® | Permittivity” | (8im)" " | ComvFX | GonwFY | ConwFZ | atpha® | jmm) =2
750 55.5 .66 9.25 BL2S ] .26 1.28 120 %
BB 56.2 0.87 .08 B.0a ] 035 104 120 %
Al 55,0 1.08 2.05 DS Bos | 080 | 142 | +120%
1750 _ 554 1.49 774 7.74 T4 027 141 £120%
1800 531 1.62 .54 7.54 FHt | 036 | 0B85 | e120%
| 2000 53,3 152 762 iB2 | 7E2 | 037 | DB4 | £120%
230 £2.0 181 7.0 706 T.08 0.35 080 | =120%
2450 5.7 1495 7.05 705 7.5 0.34 080 | $120%

2600 525 216 &M £71 671 0.7 080 | £120%

5200 450 530 4.07 407 447 .50 180 | +131%
BI00 464 542 381 381 aad 0.56 180 | £131%
| 5800 485 577 347 347 347 055 160 | +131%
| SE00 48,2 600 3.52 352 352 50 100 | #131%

© Froguoney uslidiny ahove 300 MHz of £ 100 MHz only appbes i wu4mwwmmnmtumﬁdumt 50 Mz Thiz
urneriainty s the FIS5 of the CareF usclncingy of calralion and the ¥ bl y wakdity
bplow 300 MHE B = 90, !ﬁmmmmwﬂ:hﬂmﬂ?mmmumhﬂﬂ 1B:lrd'.!2ﬂldl'h:mﬂhﬂr Abre: 5 OHz freguency
wvakdily oan bo extonded (o @ 110 MHz,

¥ Al fequencies below 1 G, mmrummummmnrﬁmdu:inilmwmnwh

sy rad BAR values. AS froquess i sboes 3 GHE, the vabdty of fmsee p {z and n} b reguicied 10 & 5% The urcertainty i the RSS of
oo Feer Byl pRrareles., .

tH mmmmmm SPEAD warmnts that Ihe romaning devafns doi 02 ha bourdany effect ser compirssilaon is

ahwaye ks Ban & 1% for Fequoncies bolow 3 Gz £ &% for tn izs bebw=en 3-0 GHe at any deSinca lrger Tan hall e probe Hg

diametar fom o boundory,
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EX30A— 533831 January 27, 2016

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

TRTT : TT T =P iy

s

=
o

Fraquensy regponse (nommaized)
(=4

=]
i

2

k=
i

g
7

1500 2000 2500 000
fiMHz]

Uncertainty of Frequancy Response of E-field: 2 6.3% (k=2)
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EXIC4— SH:3831 dnnuary 2T, 21E
Receiving Pattern (¢), 3 =0°
=600 MHz, TEM =1800 MHz R22
. f p! L |-|! r " = | I'*:_ PO T
™= 1 = &
] = ] - w 3 [ [}
™ i3 ¥ z Tat iy ¥ Z

= H i H
? ..._4 e s = UL R -?—_H ._.,_.,..:,_.. B T TR e o B | |
.n4
E - O VSN PTG T i e T
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Rull [T
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L inty of Axial Isotropy Asseasmant: E0.5% (k=2)
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Dynamic Range f(SAR;.aq)

[TEM cell , fou= 1900 MHz)

T
it H

(3] 108
AR [Wilema]

=

*1
niot compenasieg coenzensabed

Uncertalnty of Lingarity Assessment:  0.6% (k=2}
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Conversion Factor Assessment

T 500 MHz WELS F8 (H_com) f= 1750 Mz WELS R22 (H_tonwF]

E i L |
£ : |
-] i
I B | :
ag i i
(] il ” Eo l:ﬂ L] _;: - :-. u - --.-J (L] JI-EH ™ ; " m
Deviation from Isotropy in Liquid
Error (&, &), f= 900 MHz
-0 0@ 05 <04 02 G4 02 04 DE 08 10
Unesrtainty of Spherical Isoirapy Asssssmant: + 2.6% (I=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3831

Other Probe Parameters
Frrargernart Triangular
Cannecior Anghe [7) -20.3
Meacharical Surface Detection Mode arables
Oplical Surface Detecton Mode disabied |
Prooe Cwearall Length 337 mm
| Probe Bady Diamedtsr 10 mm |
Tip Langth & mm
Tip Dameter F5 mm
| Probs Tip to Sensor ¥ Calibaalion Palnt 1 men
Frabe Tip o Sensor ¥ Calibraticn Paird T mm
[ Probe Tig ' Senser £ Calibeation Point Turen
Recommended Measurament Distanoe fram Surface 1.4 mm

Cerlifical Ma: EX3-3831_Jaré Fage 11al 11
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7. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test (0.3-3G)

A c D e f g h=c*f/e i=c*g/e k

Source of Uncertainty | 10ierance/ Probabilit iy e |oi (1) [ci(10g)  [Standard - |Standard e
Uncertainty y uncertainty |uncertainty

Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% o
Isotropy , Axial 350%| R /3 1.732 1 1 2.02% 2.02%| oo
Isotropy, o, o o
Hemispherical 9.60% R v/ 3 1.732 1 1 5.54% 5.54% co
Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% ©o
Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% 0
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% co
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% oo
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% Y
Measurement drift 175%| R /3 1.732 1 1 1.01% 1.01%|
class A evaluation)

?()Fisaemb'em condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions -| 3 550,| R /3 1.732 1 1 1.73% 173%| oo
reflections

Probe positioner o o o .
Mechanical restrictions 0.40% R V3 1.732 1 1 0.23% 0.23%

Probe Positioning with 290%| R /3 1.732 1 1 1.67% 1.67%| oo

Irespect to phantom

Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% B
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% o

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Device Holder 360%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty

Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% 0
Phantom and Setup

Phantom Uncertainty 4.00% R /3 1.732 1 1 2.31% 2.31% ©o
Liquid permittivity 3.72%| N 1 1 0.64 0.43 2.38% 1.60%| M
(mea.)

Liquid Conductivity 414%| N 1 1 06 0.49 2.48% 2.03%| M
(mea.)

Combined standard RSS 11.92% 11.70%
uncertainty

Expant uncertainty o o

(95% confidence 23.85% 23.39%
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8. Phantom Description
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9. System Validation from Original Equipment Supplier
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Calibration Laboraiory of
Schmid & Partner

Enginearing AS
Zeughaussirness 13, 304 Zurich, BwWilzeslbid

g + WallbFier

c Benyipo sallnaa ﬂm"l“
Sy | e wsizrars o farsure

S Swian Combuiion Sarvics

fAecrodind by e Sees Acemiiiniion Serice [SAEY perrlitaticn Mo! SICE 006
Tha Swian Accreditalios Sarvico is onn of e signetones s the EA
Mililiitere Ageeemeni for the reongm@ion of calliraian cuilicslss

Glossary:

TaL flzsua simulsting Riguid

ConvF sanslivity In TEL { MORM k2
/A riot applicable of nol measurad

Calibration is Performed According to the Following Standards:

a] IEEE Std 1528-2013, "IEEE Recommanded Practics for Delermining the Peak Spatizl-
Avaraged Specific Absorption Rate |[SAR) in the Human Head Irom Wiraless
Communications Devices: Measuremeant Techniques™ June 2014

&) IEC 622091, "Procedure 1o measurs the Specific Absorption Rate (SAR) for hand-heid
davicas used in close proximity 10 the sar (frequency rmnge of 300 MHz to 3 GH=)",
February 2005

o} IEC 62208-2, "Provadure to determine the Speciic Absorption Fate (SAF) for wirsless
communication devices usad in close proximity to the human body {requency rengs of 30
MHz to & GHz)", March 2010

d] KDB BE5E64, "5AR Measurement Requiremenis tor 100 MHz fo & GHZ"

Additional Documentation:
&) DASY4/S Syslem Handbaok

Methada Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from fhe Yafidation Report af the end
of the certilicata All ligures staled in the certificale are valid at the requency indizated.

s Antenna Farameters with TSL: The dipole is mounted with 1he spacer to pogition its feed
paint exactly below the center marking of the llat phantom ssction. with the arms oneried
parallel to the body axs.

s  Feed Point Impedance and Relurm Loss: These parameters are measured with Ihe dipals
positioned under Uie Hguid led phantom. The iImpadance stated ks ranslarmed rom e
maasuramenl 4l e SMA colnacton [0 the lead point The Retum Loss eisunes |ow
reilecied powsr, Mo uncertainty required

*  Eleclical Deday: One-way dalay betwean the SMA connaciol and ihe antenna lfeed point
Mo uneartainly requined

+  S4F measied! SAH measured al tha slated antanna mpul poweal.

«  SAR normalized: AR ez messured, nomalized fo an input power of 1 W at the antenna
connacior.

«  SAR for orminal TSL paramelars: The maasurad TSL garameiers are used o caloulate ha
nominal SAH resdi.

The reparted unceramiy of measuremsnt is stated as the standard ncarainty of measurement |
multipglied by the eoverage facior k=2, which for a normal distributich corresponds to a coverage
probability of approximately 95%.

Finrlifeaain Mo RISV 44063 A ints Page & af F
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Measurement Conditions
DASY systemn conliguration, 38 bar && rot given on page 1.
DASY Version DASYE VE2BE
Extrapalation Advanced Extrapalatian
Phantom Modular Fla: Phamtom
Distance Dipale Cantar - TSL 15 mm with Spanar
Zoom Scan Resolution dx, dy, dz =5 mim
Fraguancy 835 MHE =1 MHz

Head TSL parameters
The folawing parameters and calculations ware applisd,

Temperature Permittivity Conduothvity

Nominal Head TSL parameters 220G 418 080 mhom

Measured Head TSL paramaters (22008 "G A5 xE M 0,593 mhodm & B %

Head TSL temparature change during test = 0570 - -
SAR result with Head TSL

SAR averaged over 1 cen® [1 g} of Head TSL Candition

SAH meased 250 AW iUt power 233 Wkp

AR for nominal Head TEL parameters niaemalized ba 10 2,11 Wikg = 17.0 % (k=2)

SAR averaged over 10cm? (10 g} of Head TSL condigion

SAR mansured 250 mWW input power 1.52 Wikg

SAR for nominal Head TSL parameters normalized to W .87 Wikg + 18.5 % [k=2)
Body TSL parameters

The lollowing parametens and calculations wars appliad,
Temperatune: Prermittivity Conduclivity

Mominal Bady TSL paramebers 20 56,2 0.87 mhit'm

Measured Body TSL paramelars (220 & 0.2) "G 561 s 6% 1.02 mhairn = 6 %

Body TSL temperabure change during test <B5°C o _—
SAR result with Body TSL

SAR averaged over 1 cm?® (1 g} of Body TSL Condition

SAF measured 250 ¥ Input poswear 240 Wikg

SR jor norminal Body TSL parametans nsemalized to W 5,58 Wikg = 17.0 % (k=2

AR averaged over 10 cm® (10 g) of Body TSL condibion

SaF measured 250 mW input poesar 1.87 'Wikg

54K for nomnal Body TSL paramebens noirnalized i TW 611 Wikg = 16.5 % (k=2
Carificate Mo DEISVZ-4d063_Augl5 Pagedof @
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadance, transformead 1o ead poing S130-1.TEK
Feturn Lose - 354 dB

Antenna Parameters with Body TSL

Impedanoe, transfarmed 1o fead point TS0 - 2T
Feturm Loss - 201 dB

General Antenna Parameters and Design

| Bkectrical Delay jone directior) | 1,384 ns

Aftar kong term esa with 100W mdiased powss, only a sight warming of tha dipola near thie feadpoit can ba measurad,

The dipale iz made of standard semingid coaxial cabie, The cenler conductor of the feeding line ig direclly connechad o the
smpond am of the dpols. The arenna is therafore short-cirguited lor DC-signals. On some of the dipoles, small end caps
are added o the dipede arms in ondes bo impeove matohing when loaded acogrding 1o the position as explained in tha
"Measuremen! Condilions® paragraph. Tne SAR data we not affected by this change. The overall dipole length 1s still
according fo the Standand.

Mo excessive force must te applied 1o the dipole anms, bacausa they might bend o the solderad connections near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manulactunsd on Mowambear 27, 2006

Carlificate Mo: DE35W2-40063_AuglS Pape &4 cf 8
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DASYS Validation Report for Head TSL

Date: 21,068,200 5
Test Laboratory: SPEACG, Furich, Switserlani
DUT: Dipole 835 MHz; Type: DE3SVI: Serial: DE3ISVE - SN: 4d063

Communication System: LI 0 - CW; Freguency: 335 MHz

Medium pasameters used: [= B35 MHz: o =093 8/m; &= 41.9; p = 100K kg/m'
Phintom section: Flal Section

Meastiranent Slandand: DASYS (IEEENECA/ANS] CAA19-200 1)

DASYS2 Configuration:
+  Probe: ES30%3 - SNA205: ConvFi6.2, 6.2, 6.2): Calibrited: 30.12.2014;
+  Sensor-Surface: Imm (Mechumcal Surface Detection)
»  Electronics: DAE4 Snb01; Calibrated: | 7082015
« Phantom: Flat Phantom 4 90 Type: QDOOP49A A Scrial; 1001

s DASYSI SLEE( 227y SEMCAD X 126, 10(7331)

Dipole Calibration for Head TissuePin=250 mW, d=15mm/Zoom Scan (7x7xTWCuabe 0
Messurement grnl: dx=5mm. dy=5mm. dr=Smm

Reference Walue = 55.92 Vim: Power Dl =-0002 dB

Pzl SAR fextrapolied) = 344 Wikg

SARI gh =233 Wke; SAR(1 gh = 1L.52 Wike

Maximum valee of SAR (measored) = 273 Wikg

.6

-10.7T7

OelE = 275 Wikg = 3,530 dBW ke

Cerilicale Mo DEAEV2-JdDED_fiug1 S Paga 5 al &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Deate: 24.08. 2013
Test Labormtory: SPEAG, Zurich, Switzerlund
DUT: Diipale 835 MHz; Type: DEISVI; Serial: DEIFV2 - SN: 4d063

Commoosczition System: LD 4O - OW; Freqoency: B35 MHz

Madivm parameters used: £ = 835 MHz; o= 102 S/m; g.= 36,1 p = 1000 kg'nt?
Phaninm section: Flat Section

Measurement Stundurd: DASY S (IEEE/TBEC AMNSE C83, 19201 1)

DASY 52 Configuration:
s Probe; ES3DVE - SN3205; Convliib i 7. 6,17, 617 Calibrabed: 30012.2014;
= Sensor-Socface: 3mm | Mechanical Surface Detection)
«  Electromcs: DAES Snal]; Culibraed: 17082015
= Phantom: Flat Phantoan 4,90 Type: CEMHOP49AA: Senal- 100

« DASY32 32EE(1222); SEMCAD X 14.6.1(K 7231 )

Dipale Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Sean (73727 Cube 0:
Messurement grid dx=5mm, dy=5mm, dz=5mm

Relerence Value = 5407 ¥m; Power Drift = .02 dB

Peak SAR (extrapolated) = 3.5 Wikg

SARI gl = 24 Wikg: SARID gi = 1.57 Wik

Mlietirmum value of SAR (messared) = 281 Wike

il
i

-2.40
-4, 50
-1.20
-9. 60

-12.mn

0 db =281 "r't'."l.!.: =d.,d49 lll:ln‘l'ﬁ'.l'hg

Cenilicae Mo: DEIEV2-4dDE3_Auyts Fage 7ol §
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Impedance Measurement Plot for Body TSL
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Caljbration Laborstory of AT i —

Schmid & Pariner ﬁ;ﬁgw E =y 2 Sarvioe sulsse ddnloonage
Erlgll"lEBﬂﬂg A.G e ¥ Sarvtio syl & Uil

Zoughsusssrasse 43, BI04 Surich, Swilserdind =-;.\,_ﬁwx3' ':"*‘51..'-':‘5 5 swies Gallimlion Serice

P i by P S Aot S [R5 accraditntion o S0E D108
The Swiss dcoreciBafion Service ks one al s aigpalcdins ia Uia EA

Multliaters] Agreosont fos e q ol feal

Glossary:

TEL Ussua simislating lauid

CorvF aansitivity in TSL / NORM =y z

IrA nat applizable or not measurad

Calibration |s Perlormed Accerding o the Following Standarde:

a) IEEE Swl 1528-2013, 1EEE Recommended Practics for Determining the Peak Spatiak-
Aversged Specific Absorplion Rate (SAR) In ihe Human Head from Wireless
Communications Devices: Measurement Techniques®, June 2013

by IEC E2208-1, "Procedura to measure the Specific Absorption Hata (SAR) for hand-halkd
devices used in choze proximity to fhe ear (frequency range of 300 MHZ to 3 GHz)*,
February 2005

£l |EC 82208-2, "Procedure to determine the Specilic Absoiption Rate (SAR) tor wirslaas
communication devices (=ad (0 closoe proximity to the human body (frequency range of 30
MHz 1o B GHz)'. March 2010

dj KDB BE56E4, “SAR Measuremen! Reguiremants lor 100 MHz 1o B GHz"

Additaral Doocumentation:
g} DASY4/5 System Handbook

Methods Applied and Imterpretation of Parameters:

s Maastrement Conaitions: Furthar details are avallabla from the Validation Repart at the end
ol tha carificate. All igures sisted in the cedificals are valid a1 the frequency ndicaled,

s Antanng Peameters wilh TSL! The dipole is mountad with the spacer 10 position its feed
point exacity below the center marking of the flat phantom ssction, with the arms oriented
paralle! to ihe body a)s.

& Fesd Poinl impedance and Returm Loss! These parameters are measured with the dipola
posilionad wnder the lquid Hiled phartem, The impedance slated is transformed [rom fhe
rneasurement at the SMA connector (o the feed point, The Fatum Loss ensures [ow
reflacied powar. Mo uncertainty requirad,

»  Elwcircal Delay: Ona-way delay betwaen the BMA connector and the anlanng feed point,
Mo unceriainty reguired.

«  SAA measured 3AR meesured at tha stated anenna inpul power.

»  SAR nommaized: SAR as measured, nommalized 16 an [Aput powar of 1 W &l the antanna
COTNNECHOT,

s SAF for nominal TSL peramefers: The measured TSL paramelars ars used (o calculale tha
naminal SAR result

The reported unoarainky of measurement is siated a5 the standard uncerfainty of measuremant
miulipled by the © 2 factor k=2, which for & nomal distribution corresponds to 8 coveraps
probability of approxsmatedy 5%

Ginrtdcate Mo AIOVE-SA027 _ bAgris Fage 2 ol B
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Measurement Conditions
DUSY system configuration, as far as not given on page 1.
DASY Version DASYE VE2AH
Extrapoiation Bdvanoed Extrapolation
Phaniam Modular Flat Phartom
Distance Dipole Cenfer - TSL A0 mm with Spacer
o Scan Resolulion dw, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz
Head TSL parameters
Thie fallawi ametars and calculalions wers
Temperature Frarmitthity Conductivity
MNominal Head TSL parameters 220°G 40.0 1.40 mho'm
Measured Hemd TSL parameters (220+0.2°C 400+ 6 % 1.37 mbwalm = 6 %
Head T5SL temperatune changs durlng lest = 0550 —
SAR result with Head TSL
SAR averaged over 1 cm® {1 g of Head TSL Conditian
SAR maasurad 2RO mW inpul penser 9,55 Wikp

SAR for nomingl Haad TEL parsmsatarns narrnaimed o 1W

J6.T Wikg & 17.0 % (k=2)

SAR averaged ovar 10 em? (10 g of Head TSL carrdilion

B4R measuwed 200 mW impul powes 5.03 Wikg

SAR for raminal Hesd TSL parametars nermalized to W 20.3 Wikg + 16.5 %6 [k=2)
Bady TSL paramelers

Tha fallewing paramelens and calculations wara agplied,
Temperatuns Perrmittivity Comaductivity

Mominal Body TSL parameters Eelli 533 1.52 mihavm

Maasured Body TSL parameters (2208020 B20=E% 1,48 mhodm = 8 %

Body TSL temperature change difing best =050 — —
SAR result with Body TSL

SAR averaged over 1 em® {1 g) of Body TEL Candilicn

SAR measured B0 i inpuUt pover .83 Wikg

SR far rarinal Body TSL paramatars nermalized Lo 1W 30,7 Wikg = 17.0 % (k=2)

SAR averaged aver 10 em? (10 g) of Body TSL condiEan

SAR measuned S5O MW input pawear 581 Wikg

SARA for nominal Bady TSL parameiers nomalized to 1TW 210 Wiky = 16.5 % (k=3)
Canifizate Moo D1S00VE-Sa02T_Aprl & Papge 3 of B

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 V] P O 1 SRR B IS R BUFO0™ < 4 A E D U PR T R I -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : EN/2016/50002
Page: 68 of 72

Appendix {Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed poind 5008 0+ 4o j
Ralum Loss -27.0d46

Antenna Parameters with Body TSL

Impadanaa, fransfomed o fead point 46,55 + 56
Fieturm Lioss -233 dg

General Antenna Parameters and Design

[ Electiicat Delay [ane direction) | 1.198 ng

Attar fong ferm usa with 100W radiaed pawer, anly & slight warming of fe dipole near the Teedpaint can be measured.

The dipals is made of slandard sermingld cossdal cabie. The canter conductar of the feading line i directly connectad to the
sacand s af the dpola. The ameniss is thenalon ahor-circuiled far DC-signals. On some of tha dipolas, amall end caps
ana added o the dipele ams in order to improve matshing when laded accarding bo the posilion s explained in the
“Measurament Condiicna® paragraph, The SAR data are not affactad by this change. The overall dipsle length is siill
acoaiding 1o the Standaid,

Mo excessive forca must ba spphed 1o 1he dipals arms, besause thay might bend or the soltarsd connecions naar tha

fesdpoint may be demagan
Additional EUT Data
Manufacturad by SPEAG
anufaciured on Decamber 17, 2002
Cartficana Mo: DIS0V2-5402T_Anri6 Page 4 ol B
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DASYS Validation Report for Head TSL

Date: 25.04. 200 &

Test Laboratory: SFEAG, Zurich, Switzer]and

DUT: Dipole 139H) MHz; Type: D19V I; Secial: D100V - SN: 54027

Comrmuamicalion System: LI 0 - W5 Frequency: 1900 MHz

Medium purumeters used: = 1900 MHz; o= 1,37 8/m: & = 40; p = 1000 kg/m*
Phantom section: Flat Section

Measuremem Standard: DASYS (IEEE/NEC/ANS] CA319-2011)

DASY 52 Confipuration:

Probe: EX3IDVY - SNT30: ConvFig.2, £.2, 8.2y Calibrated: 31,12,2015;
Sensor-Surface: 1dumm (Mechanical Surface Detection |

Blectronics: DAED Snol]; Calibrated: 30122015

Phamom: Flar Phantom 5.0 (oot Type: QUEDO0PS0A S, Serial; [00]

DASYSI SLES 1258 SEMCAD X 14.6.1007372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (73757 Cube I
Measurement grid: de=5mm. dy=Smm. dz=3mm

Reeferznce Walue = 1069 Yim: Power Drift = 0.02 dB

Peak SAR {extrapolated) = 17.2 Wikg

SAR(] g) =955 Wik SARI0 g} = 5.03 Wikg

Maximum value of SAR {measuied) = 14.5 Wike

-T.60

-11.40

(B = 14,3 Wikg = 11,55 dBWikg

Carificate Ma: D1 00VE-E58027_ApriE Fage 5ot E
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Draee: 25.04. 2016
Teat Laboratoy: SPEAG, Jimich, Svdtzerland
DUT: Dipale 1900 MH; Ty pe: DIMO0V2; Serial: DTHAOVE - SN: 54027
Commumication System: LD O - CW; Freguency: 1900 MHz ;
Medium parameters wsed: F= 1900 MHz: o= 149 5/m; £ =52.9: p= |0 kg'm”

Phantom section: Flat Seclion
beasurement Standurd: DASYS [TEEETEC/ANST CO319-3011 )

DAEYSZ Configuration:
s Probe; EX3DV4 < SNT34%; ConvB(8.03, 503, 8.03); Calbibrated: 31,12.20105;
»  Sensor-Surfece) dmm (Mechamical Surfore Detection )
«  Elecironics: DAEL Snd]; Calibeaied: 30012.2015
»  Phanom: Flut Phantom 5.0 (hack); Type: QDIOOPS0MAA; Serial; 1002
»  DASYSZ SLEHRIIZ5H); SEMUAD X 14.6.1IKT3T72)

Dipale Calibration for Body TissuePin=250 mW, d=10mm/Eoom Scan (Tx7x7 W Cobe (:
Mezsurement grid: dx=5mm. dy=3mim, de=5mm

Reference Value = 104.2 Vim; Power Deift = 002 dB

Peak SAR (extrapofated) = 17.2 Wiko

SARIT o) =983 Wikg; SAR(I0 g) = 521 Wikg

Max i valoe of SAR (measired) = 14,7 Wikg

il
L]

-3.80
-¥.60
-11.40

-15.20

-19.00

0dB = 14.7 Wikg = 11.67 dBW/kg

Certrficate Mo: 01800Y2-5a027_ApiE Page FatB
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Impedance Measurement Plot for Body TSL
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- End of 1°! part of report -
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