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

Equipment Under Test mdJoose 3-in-1 Smartphone Case

Brand Name Mjoose

Model(s) MJ-i7-P1001 with iPhone 7 plus (FCC ID: BCG-E3087A)
Company Name ModJoose Inc.

Company Address 65 Enterprise, Aliso Viejo, CA 92656, USA

Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013

KDB865664D01v01r04, KDB941225D01v03r01,
KDB941225D05v02r05, KDB447498D01v06,

KDB648474D04v01r03
FCCID 2AFV8-CAMJPI6B1001
Date of Receipt Mar. 09, 2017
Date of Test(s) Mar. 09, 2017 ~ Mar. 10, 2017
Date of Issue Mar. 16, 2017

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
- [/ e ;_E’J’llf\ E/é /
A
Kevin Li KQ’ Ak \ John Yeh
Date: Mar. 16, 2017 Date: Mar. 16, 2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No. 2, Keji 1st Rd., Guishan Township, Taoyuan County, 33383, Taiwan
Tel +886-2-2299-3279

Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name ModJoose Inc.
Company Address |65 Enterprise, Aliso Viejo, CA 92656, USA
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EUT Name

mdJoose 3-in-1 Smartphone Case

Brand Name

Mjoose

Model(s)

MJ-i7-P1001 with iPhone 7 plus (FCC ID: BCG-E3087A)

FCC ID

2AFV8-CAMJP16B1001

Signal Modulation

GMSK, WCDMA, CDMA, QPSK

Separation Distance

Omm Head; 5mm Body

TX Frequency Range
(MHz)

GSM850

824

849

GSM1900

1850

1910

WCDMA Band |l

1850

1910

WCDMA Band V

824

849

LTE FDD Band 13

777

787

LTE FDD Band 25

1850

1915

Max. SAR (1 g) (Unit: W/Kg)

Mode

Band Measured| Reported

Position / Channel

Head CDMA Cellular (BCO) 0.624 0.962

[ JLeft

XRight

XICheek [ ]Tilt

1175

Channel

Body

GSM 1900 1.540 1.187

XIFront
26365 Channel
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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, R&S CMU200), and the communication between the EUT and the
tester is established by air link.

2. The EUT is set to maximum power level during all tests, and conducted power
measurement were performed using a Radio Communication Tester under
average power.

3. 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.

4. SAR is measured in the following setup conditions:

@ GPRS (Head/Body): GMSK (CS1) mode with 2 time slots
@ WCDMA (Head/Body): R99 with 12.2 kbps RMC

@ CDMA (Head): 1xRTT RC3 SO55 (Loopback)

@ CDMA (Body): 1xRTT RC3 SO32 (+F-SCH)

@ LTE FDD (Head/Body): QPSK

5. SAR s verified on iPhone 7 plus bare-phone of each frequency
(750/835/1900 MHz) firstly according to FCC ID: BCG-E3087A, then attached the
mdJoose 3-in-1 Smartphone Case on iPhone 7 plus and verifying SAR again.

6. All testing was conducted based on the test plan submitted by the client.
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1.6 Positioning Procedure
Head SAR measurement statement

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.

Body SAR measurement statement

Body exposure: 5 mm

A test separation distance of 5 mm is required between the flat phantom and front side

of the EUT.
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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.
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
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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 c the heat capacity of the liquid.

sar= g =c
Yo,

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 liquid. Such effects
cannot be completely avoided, as the measured field itself destroys the
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thermal equilibrium in the liquid. With a careful setup these errors can be kept
small.

. 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 ¢; 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].
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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.

et

fPrr=—
- S !

Masswomen Sane DASYS
1) el e i e o

T’ . uk
i} o nn J o
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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. 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).

2. 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.

3. 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.

4. 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.

5. 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.

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

7. A computer operating Windows7

8. DASY 5 software.

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

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

11. The device holder for handheld mobile phones.

12. Tissue simulating liquid mixed according to the given recipes.

13. Validation dipole kits allowing to validate the proper functioning of the system.

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.
FRZEpVE R 4 ﬁiﬁiﬁ{# @?NEUE%‘?;’/@MF] i IﬁJHﬁ‘LﬁWl@Pﬂ‘F’WOR o R ﬁ%%’:‘;ﬁﬁ 2 FJ%}FW?’F‘ > T\F‘ﬁ([’m?iﬂ °
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/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2017/30008
Page: 15 of 95

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
HSL750/835/1900 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
Range

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

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:

Filling 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 | "2 ==
be locked at different phantom locations Device Holder
(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 750/835/1900 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, I ¥

Spacer X

3D Probe positioner

- \Fie!d probe g "
- TR

Flat phantom

Dipole

Signal | ~

generator = . e x==|:|-
=|= Art1
Ty
o)

Fig. b The block diagram of system verification
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Measured
Validation Frequency 0 UEIRED | IWEesLEs SAR-1g Deviation Measured
. S/N SAR-1g SAR-1g . o
Kit (MHz) (mW/g) (mW/g) |normalized to (%) Date
1W (mW/q)
Head 8.32 2.07 8.28 -0.48% | Mar. 09, 2017
D750V3 | 1015 | 750 Body 8.77 2.27 9.08 3.53% | Mar. 09, 2017
Head 9.40 2.38 9.52 1.28% Mar. 09, 2017
D835V2 | 4 !
e d063 | 835 Body 9.57 2.47 9.88 3.24% | Mar. 09, 2017
Head 38.70 9.36 37.44 -3.26% | Mar. 10, 2017
D1 V2 27| 1 :
900 500 900 Body 39.70 9.92 39.68 -0.05% | Mar. 10, 2017

Table 1. Results of system validation
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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 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)
' Measured '.I'arget. Target Mgasurgd Measured
TSI R EEmo Frequency DB Conductivity. DIEIEETE Conductivity, | % dev er | % dev o
Type Date (MH2) Constant, o (5%) " | Constant, o (S/m) ’
er (£5%) £r
Mar. 09, 2017 750 41.942 0.893 43.409 0.883 -3.50% 1.16%
782 41.775 0.896 43.300 0.913 -3.65% | -1.90%
835 41.500 0.900 42.539 0.908 -2.50% | -0.89%
Mar. 09, 2017 | 836.52 41.500 0.902 42.524 0.909 -2.47% | -0.78%
Head 836.6 41.500 0.902 42.524 0.909 -2.47% | -0.81%
1880 40.000 1.400 38.754 1.406 3.12% | -0.43%
1882.5 40.000 1.400 38.721 1.409 3.20% | -0.64%
Mar. 10, 2017 1900 40.000 1.400 38.642 1.426 3.39% | -1.86%
1907.6 40.000 1.400 38.610 1.423 3.48% | -1.64%
1908.75 40.000 1.400 38.601 1.424 3.50% | -1.71%
Mar. 09, 2017 750 55.531 0.963 56.561 0.932 -1.85% | 3.26%
782 55.406 0.966 56.529 0.943 -2.03% | 2.38%
835 55.200 0.970 55.902 0.968 -1.27% | 0.21%
Mar. 09, 2017 836.52 55.195 0.972 55.895 0.970 -1.27% | 0.20%
846.6 55.164 0.984 55.853 0.974 -1.25% 1.02%
Body 848.8 55.158 0.987 55.735 0.986 -1.05% | 0.10%
1880 53.300 1.520 52.035 1.534 2.37% | -0.92%
1882.5 53.300 1.520 52.021 1.536 2.40% | -1.05%
Mar. 10, 2017 1900 53.300 1.520 52.002 1.552 2.44% | -211%
1907.6 53.300 1.520 51.992 1.559 2.45% | -2.57%
1908.75 53.300 1.520 51.973 1.562 2.49% | -2.76%

Table 2. Dielectric Parameters of Tissue Simulant Fluid
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The composition of the tissue simulating liquid:
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Frequency
(MHz)

Mode

Ingredient

DGMBE

Water

Salt

Preventol
D-7

Cellulose

Sugar

750

Head

532.98 g

18.3¢

244

3.2¢

766 g

Body

631.68 g

11.72 ¢

1.2¢9

600 g

850

Head

532.98 g

18.3¢

24 ¢

3.2¢

766 g

Body

631.68 g

11.72 g

1.2¢9

600 g

1900

Head

44452 g

552.42 g

3.06 g

Body

300.67 g

716.56 g

4049
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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;( b 1.60 W/kg 8.00 W/kg
Spatial Average SAR
i (Whole Be?dy) 0.08 Wikg 0.40 W/kg
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 Whg 20.00 W/kg

Notes:

Table 4. RF exposure limits

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
] Measured Averaged SAR over
RF Exposure DIEEE Fre e Av 1g Plot
P Mode Position e | CH 9. limit 9- | Scaling
Conditions (MHz) Power (W/kg) page
(mm) (dBm) dB
(dBm) Measured| Reported
Le Cheek - 190 | 836.6 32.50 31.15 36.46% | 0.350 0.478 28
Head GPRS Le Cheek
2 Slots e Chee - 190 | 836.6 | 32550 | 31.15 |36.46%| 0.137 | 0.187 | -
with Case
Front side 5 251 848.8 32.50 31.45 27.35% | 0.909 1.158 29
Body GPRS !
2Slots | Frontside 5 | o251 | sas8 | 3250 | 3145 |27.35%| 0401 | 0511 | -
with Case
GSM 1900
; Measured Averaged SAR over
RF Exposure IS Freq LRED Avg 1g Plot
- Mode Position e CH ) limit : Scaling
Conditions (MHz) Power (W/kg) page
(mm) (dBm) dB
(dBm) Measured| Reported
Re Cheek - 661 1880 29.50 27.21 69.43% | 0.429 0.727 30
Head GPRS Re Cheek
2 Slots e uhee - 661 | 1880 | 2050 | 27.21 |69.43%| 0218 | 0369 | -
with Case
Front side 5 661 1880 25.80 27.21 -27.72%| 1.500 1.084 31
= GPRS !
2 Slots Front side 5 | e61| 1880 | 2580 | 27.21 |-27.72%| 0.651 | 0.471 -
with Case
WCDMA Band Il
] Measured Averaged SAR over
RF Exposure DIEEE Fre LB Av 1g Plot
P Mode Position e | CH 9. limit 9- | Scaling
Conditions (MHz) Power (W/kg) page
(mm) (dBm) dB
(dBm) Measured| Reported
Re Cheek - 9538 | 1907.6 25.20 23.61 44.21% | 0.664 0.958 32
Head Rel 99 RMC | Re Cheek
. - 9538 | 1907.6 25.20 23.61 44.21% | 0.263 0.379 -
with Case
Front side 5 9538 | 1907.6 20.50 23.61 -51.13%| 2.360 1.153 33
Bod Rel 99 RMC i
4 Front side 5 |9538| 19076 | 2050 | 2361 |-51.13%| 0.685 | 0335 | -
with Case
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WCDMA Band V
] Measured Averaged SAR over
RF Exposure Distanc Fre une-up Av 1g Plot
pe Mode Position e | CH 1 limit 9| scaling
Conditions (MHz) Power (W/kg) page
(mm) (dBm) dB
(dBm) Measured| Reported
Le Cheek - 4183 | 836.6 25.00 23.02 57.76% | 0.261 0.412 34
Head | Rel 99 RMC [T Chaok
. - 4183 | 836.6 25.00 23.02 57.76% | 0.108 0.170 -
with Case
Front side 5 4233 | 846.6 25.00 23.05 56.68% | 0.669 1.048 35
Bod Rel 99 RMC i
> Front side 5 | 251 | 8488 | 2500 | 23.05 |56.68%| 0.298 | 0467 | -
with Case
CDMA Cellular BCO
: Measured Averaged SAR over
RF Exposure Dl Freq LA Avg 19 Plot
" Mode Position e CH ) limit . Scaling
Conditions (MHz) Power (W/kg) page
(mm) (dBm) dB
(dBm) Measured| Reported
Le Cheek - 384 | 836.52 25.00 23.16 52.76% | 0.303 0.463 36
Head 1XRTT
(RC35055) [  Le Cheek . 384 | 83652 | 2500 | 2316 |52.76%| 0.110 | 0.168 | -
with Case
1xRTT Front side 5 384 | 836.52 25.00 23.04 57.04%| 0.614 0.964 37
Bod i
y (RC35032) [ Frontside 5 | 384 |83652| 2500 | 23.04 |57.04%| 0313 | 0.492 | -
with Case
CDMA PCS BC1
] Measured Averaged SAR over
RF Exposure Distanc Fre une-up Av 19 Plot
pe Mode Position e | CH 1 limit 9| scaling
Conditions (MHz) Power (W/kg) page
(mm) (dBm) dB
(dBm) Measured| Reported
1xRTT Re Cheek - 11751 1908.75 25.20 23.32 54.17% | 0.624 0.962 38
Head
(RC3 5055) | Re Cheek - | 1175|1908.75| 2520 | 2332 |54.17%| 0585 | 0902 | -
with Case
Front side 5 11751 1908.75 20.50 23.39 |[-48.60%| 2.230 1.146 39
Body 1XRTT ,
(RC35032) [ Front side 5 |1175]|1908.75| 20.50 2339 |[-48.60%| 1.770 | 0910 | -
with Case
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LTE FDD Band 13
Averaged SAR over
Measured 1g (W/kg)
RF . . Tune-up
Exposure |B2MIWIdth |y 4 atio| RB Size |RB start|  Position | DiStaNe | gy [ Fred | | AVG | giiing et
o (MHz) (mm) (MHz) Power page
Conditions (B (dBm)
Measured| Reported
Le Cheek - 23230 782 24.50 22.95 42.89% 0.267 0.382 40
Head 10MHz QPSK 1 24 Le Cheek
- - 23230 782 24.50 22.95 42.89% 0.013 0.019 -
with Case
Front side 5 23230 782 24.50 22.95 42.89% 0.574 0.820 4
Bod 10MHz QPSK 1 24 i
y Front side 5 23230 | 782 | 2450 | 2295 |4289% | 0249 | 0356 | -
with Case
LTE FDD Band 25
Averaged SAR over
Measured 1g (W/kg)
RF q . Tune-up
Exposure SR Modulation| RB Size | RB start Position IDIEEIEE CH i) limit (g Scaling PGt
o (MHz) (mm) (MHz) Power page
Conditions (dBm) (dBm)
Measured| Reported
Re Cheek - 26365 | 1882.5 24.50 22.44 60.69% 0.517 0.831 42
Head 20MHz QPSK 1 24 Re Cheek
. - 26365 | 1882.5 24.50 22.44 60.69% 0.467 0.750 -
with Case
Front side 5 26365 | 1882.5 20.50 21.63 | -22.91% | 1.540 1.187 43
Bod 20MHz QPSK 100 0 i
4 ff.fhmcﬂg: 5 26365 | 18825 | 2050 | 2163 |-2291% | 1200 | 0925 | -
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|
3. Instruments List
Manufacturer Device Type |Serial number Datg i !ast Datg of TR
calibration | calibration
Schmid & 1y ) imetric E-Field
Partner Probe EX3DV4 3938 Nov.25,2016|Nov.24,2017
Engineering AG
Schmid & System Validation D750V3 1015 Aug.30,2016{Aug.29,2017
Partner Dipole D835V2 4d063 Aug.25,2016|Aug.24,2017
Engineering AG D1900V2 | 5d027  |Apr.25,2016|Apr.24,2017
Schmid & _
Partner | Datd acquisition | gy 1336 |Nov.22,2016|Nov.21,2017
\ : Electronics
Engineering AG
Schmid & 0 I
DASY 52 Calibration | Calibration
.Par”?er Software V52.8.8 N/A not required | not required
Engineering AG
Schmid & . N .
Partner Phantom SAM N/A Callbrat]on Callbratllon
. . not required | not required
Engineering AG
Agilent Network Analyzer| E5071C |MY46107530 |Jan.20,2017|Jan.19,2018
, Dielectric Calibration | Calibration
Agilent Probe Kit SS020= | MY44300677 not required | not required
Adilent Dual-directional 772D |MY52180142 |Apr.13,2016 |Apr.12,2017
ilen
g coupler 778D |MY52180302 |Apr.13,2016 |Apr.12,2017
Agilent g': Signal | Ns1g1A | MY50144143 [Mar.01,2017|Feb.28,2018
enerator
Agilent Power Meter E4417A |MY52240003 |Oct.17,2016|0ct.16,2017
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. , Date of last | Date of next
Manufacturer Device Type |Serial number calibration | calibration

E9301H |MY52200003 |Oct.17,2016|Oct.16,2017
E9301H |MY52200004 |Oct.17,2016|Oct.16,2017

Agilent Power Sensor

Radio
Anritsu Communication | MT8820C | 6201061049 |Apr.08,2016|Apr.07,2017
Test
Radio
R&S Communication | CMU 200 113505  |Aug.19,2016|Aug.19,2017
Test

TECPEL Digital DTM-303A| TP130075 |Mar.30,2016|Mar.29,2017
thermometer
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4. Measurements

Date: 2017/3/9
GPRS 850 Head Le Cheek CH 190
Communication System: GPRS (1Dn2Up); Frequency: 836.6 MHz; Duty Cycle: 1:4.15
Medium parameters used: f = 837 MHz; o = 0.909 S/m; ¢, = 42.524; p = 1000 kg/m*
Phantom section: Left Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.74, 9.74, 9.74); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

e Phantom: Head

DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Head/Area Scan (71x121x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.406 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 8.903 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 0.444 W/kg
SAR(1 g) = 0.350 W/kg; SAR(10 g) = 0.262 W/kg
Maximum value of SAR (measured) = 0.400 W/kg
dB

-1.84
-3.69
-5.53
-7.38
-9.22

0 dB = 0.400 W/kg = -3.98 dBW/kg
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Date: 2017/3/9
GPRS 850_Body Front side_CH 251_5mm
Communication System: GPRS (1Dn2Up); Frequency: 848.8 MHz; Duty Cycle: 1:4.15
Medium parameters used: f = 849 MHz; ¢ = 0.986 S/m; ¢, = 55.735; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.33, 9.33, 9.33); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 1.21 W/kg

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

Reference Value = 19.19 V/m; Power Dirift = -0.04 dB

Peak SAR (extrapolated) = 1.79 W/kg

SAR(1 g) = 0.909 W/kg; SAR(10 g) = 0.486 W/kg

Maximum value of SAR (measured) = 1.26 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 19.19 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 1.80 W/kg
SAR(1 g) = 0.875 W/kg; SAR(10 g) = 0.441 W/kg
Maximum value of SAR (measured) = 1.21 W/kg
dB

-3.24
-6.49
-9.73
-12.98
-16.22

0dB = 1.21 W/kg = 0.83 dBW/kg
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GPRS 1900 _Head Re Cheek CH 661
Communication System: GPRS (1Dn2Up); Frequency: 1880 MHz; Duty Cycle: 1:4.15
Medium parameters used: f = 1880 MHz; o = 1.406 S/m; ¢, = 38.754; p = 1000 kg/m®
Phantom section: Right Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(8.15, 8.15, 8.15); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.570 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 5.490 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 0.631 W/kg
SAR(1 g) = 0.429 W/kg; SAR(10 g) = 0.277 W/kg
Maximum value of SAR (measured) = 0.533 W/kg
dB

-3.38
-b.7b
-10.15
-13.53
-16.91

0 dB = 0.533 W/kg = -2.73 dBW/kg
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GPRS 1900_Body Front side_CH 661_5mm
Communication System: GPRS (1Dn2Up); Frequency: 1880 MHz; Duty Cycle: 1:4.15
Medium parameters used: f = 1880 MHz; o = 1.534 S/m; ¢, = 52.035; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.77,7.77, 7.77); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 2.84 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 10.21 V/m; Power Drift = 0.17 dB
Peak SAR (extrapolated) = 2.99 W/kg
SAR(1 g) = 1.5 W/kg; SAR(10 g) = 0.812 W/kg
Maximum value of SAR (measured) = 2.08 W/kg
dB

-3.59
-F.8
-10.78
-14.37
-17.96

0 dB = 2.08 W/kg = 3.17 dBW/kg
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WCDMA Band ll_Head_ Re Cheek CH 9538
Communication System: WCDMA; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1908 MHz; o = 1.423 S/m; €, = 38.61; p = 1000 kg/m®
Phantom section: Right Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(8.15, 8.15, 8.15); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.897 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 6.808 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.986 W/kg
SAR(1 g) = 0.664 W/kg; SAR(10 g) = 0.424 W/kg
Maximum value of SAR (measured) = 0.822 W/kg
dB

-3.51
-F.03
-10.54
-14.06
-17.57

0 dB = 0.822 W/kg = -0.85 dBW/kg
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WCDMA Band Il_Body_Front side_CH 9538 5mm
Communication System: WCDMA; Frequency: 1907.6 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1908 MHz; o = 1.559 S/m; €, = 51.992; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.77,7.77, 7.77); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 4.45 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 13.45 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 4.83 W/kg
SAR(1 g) = 2.36 W/kg; SAR(10 g) = 1.28 W/kg
Maximum value of SAR (measured) = 3.49 W/kg
dB

-3.60
-F.21
-10.81
-14.42
-18.02

0 dB = 3.49 W/kg = 5.43 dBW/kg
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WCDMA Band V_Head Le Cheek CH 4183
Communication System: WCDMA; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium parameters used: f = 837 MHz; ¢ = 0.909 S/m; ¢, = 42.524; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.74, 9.74, 9.74); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.304 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 7.536 V/m; Power Drift = 0.16 dB
Peak SAR (extrapolated) = 0.332 W/kg
SAR(1 g) = 0.261 W/kg; SAR(10 g) = 0.196 W/kg
Maximum value of SAR (measured) = 0.297 W/kg
dB

-1.84
-3.68
-h.51
-f.35
-9.19

0 dB = 0.297 W/kg = -5.27 dBW/kg
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WCDMA Band V_Body_Front side_CH 4233_5mm
Communication System: WCDMA; Frequency: 846.6 MHz; Duty Cycle: 1:1
Medium parameters used: f = 847 MHz; ¢ = 0.974 S/m; ¢, = 55.853; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.33, 9.33, 9.33); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.874 W/kg

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

Reference Value = 16.59 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR(1 g) = 0.669 W/kg; SAR(10 g) = 0.361 W/kg

Maximum value of SAR (measured) = 0.920 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 16.59 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 1.31 W/kg
SAR(1 g) = 0.647 W/kg; SAR(10 g) = 0.327 W/kg
Maximum value of SAR (measured) = 0.901 W/kg
dB

-3.24
-6.45
-9.72
-12.96
-16.20

0 dB = 0.901 W/kg = -0.45 dBW/kg
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CDMA BCO Head Le Cheek CH 384
Communication System: CDMA; Frequency: 836.52 MHz; Duty Cycle: 1:1
Medium parameters used: f = 837 MHz; ¢ = 0.909 S/m; ¢, = 42.524; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.74, 9.74, 9.74); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.365 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 8.195 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 0.390 W/kg
SAR(1 g) = 0.303 W/kg; SAR(10 g) = 0.224 W/kg
Maximum value of SAR (measured) = 0.344 W/kg
dB

-1.93
-3.86
-h.719
-F.72
-9.65

0 dB = 0.344 W/kg = -4.64 dBW/kg
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CDMA BCO_Body_ Front side_CH 384 _5mm
Communication System: CDMA; Frequency: 836.52 MHz; Duty Cycle: 1:1
Medium parameters used: f = 837 MHz; ¢ = 0.97 S/m; ¢, = 55.895; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.33, 9.33, 9.33); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.824 W/kg

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

Reference Value = 16.19 V/m; Power Dirift = -0.05 dB

Peak SAR (extrapolated) = 1.21 W/kg

SAR(1 g) = 0.614 W/kg; SAR(10 g) = 0.333 W/kg

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

Configuration/Head/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 16.19 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 1.19 W/kg
SAR(1 g) = 0.589 W/kg; SAR(10 g) = 0.301 W/kg
Maximum value of SAR (measured) = 0.853 W/kg
dB

-3.26
-6.52
-9.79
-13.05
-16.31

0 dB = 0.853 W/kg = -0.69 dBW/kg
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CDMA BC1_Body_ Re Cheek CH 1175
Communication System: CDMA; Frequency: 1908.75 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1909 MHz; o = 1.424 S/m; €, = 38.601; p = 1000 kg/m®
Phantom section: Right Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(8.15, 8.15, 8.15); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.821 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 7.903 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 0.922 W/kg
SAR(1 g) = 0.624 W/kg; SAR(10 g) = 0.402 W/kg
Maximum value of SAR (measured) = 0.770 W/kg
dB

-3.49
-6.99
-10.48
-13.98
-17.47

0 dB = 0.770 W/kg = -1.14 dBW/kg
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CDMA BC1_Body_ Front side_ CH 1175_5mm
Communication System: CDMA; Frequency: 1908.75 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1909 MHz; o = 1.562 S/m; €, = 51.973; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.77,7.77, 7.77); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 4.26 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 14.08 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 4.30 W/kg
SAR(1 g) = 2.23 W/kg; SAR(10 g) = 1.23 W/kg
Maximum value of SAR (measured) = 2.97 W/kg
dB

-3.49
-b.98
-10.46
-13.95
-17.44

0 dB = 2.97 W/kg = 4.73 dBW/kg
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Date: 2017/3/9
LTE Band 13 (10MHz) Head Le Cheek CH 23230 _QPSK _ 1-24
Communication System: LTE; Frequency: 782 MHz; Duty Cycle: 1:1
Medium parameters used: f = 782 MHz; 6 = 0.913 S/m; ¢, = 43.3; p = 1000 kg/m?
Phantom section: Left Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(10.14, 10.14, 10.14); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
« Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.314 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 7.548 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 0.338 W/kg
SAR(1 g) = 0.267 W/kg; SAR(10 g) = 0.205 W/kg
Maximum value of SAR (measured) = 0.303 W/kg
dB

-1.74
-3.49
-h.23
-b.98
-8.72

0 dB = 0.303 W/kg = -5.18 dBW/kg
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Date: 2017/3/9
LTE Band 13 (10MHz) _Body Front side_CH 23230 _QPSK_1-24 5mm
Communication System: LTE; Frequency: 782 MHz; Duty Cycle: 1:1
Medium parameters used: f = 782 MHz; ¢ = 0.943 S/m; ¢, = 56.529; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.51, 9.51, 9.51); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.716 W/kg

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

Reference Value = 17.70 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 1.07 W/kg

SAR(1 g) = 0.574 W/kg; SAR(10 g) = 0.319 W/kg

Maximum value of SAR (measured) = 0.776 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 1: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 17.70 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 1.03 W/kg
SAR(1 g) = 0.507 W/kg; SAR(10 g) = 0.265 W/kg
Maximum value of SAR (measured) = 0.796 W/kg
dB

-3.22
-6.44
-9.65
-12.87
-16.09

0 dB = 0.796 W/kg = -0.99 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: 2017/3/10
LTE Band 25 (20MHz) Head Re Cheek CH 26365 QPSK 1-49
Communication System: LTE; Frequency: 1882.5 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1882.5 MHz; o = 1.409 S/m; ¢, = 38.721; p = 1000 kg/m?®
Phantom section: Right Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(8.15, 8.15, 8.15); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.693 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 6.668 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 0.757 W/kg
SAR(1 g) = 0.517 W/kg; SAR(10 g) = 0.335 W/kg
Maximum value of SAR (measured) = 0.643 W/kg
dB

-3.36
-b.72
-10.08
-13.44
-16.80

0 dB = 0.643 W/kg = -1.92 dBW/kg
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Date: 2017/3/10
LTE Band 25 (20MHz) Body Front side_CH 26365_QPSK_100-0_5mm
Communication System: LTE; Frequency: 1882.5 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1882.5 MHz; o = 1.536 S/m; ¢, = 52.021; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.77,7.77, 7.77); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: Headdx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 2.89 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 11.59 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 3.03 W/kg
SAR(1 g) = 1.54 W/kg; SAR(10 g) = 0.843 W/kg
Maximum value of SAR (measured) = 2.13 W/kg
dB

3.7
-7.h4
-11.3
-15.08
-18.85

0 dB = 2.13 W/kg = 3.29 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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5. SAR System Performance Verification

Date: 2017/3/9
Dipole 750 MHz_SN:1015_Head
Communication System: CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; o = 0.883 S/m; ¢, = 43.409; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
e Probe: EX3DV4 - SN3938; ConvF(10.14, 10.14, 10.14); Calibrated: 2016/11/25;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
e Phantom: Head
DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)

Conflguratlon/Pln_250mW/Area Scan (51x121x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 2.50 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.19 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 3.04 W/kg
SAR(1 g) = 2.07 W/kg; SAR(10 g) = 1.37 W/kg
Maximum value of SAR (measured) = 2.61 W/kg
dB

-2.04
-4.08
-6.12
-B8.16
-10.20

0 dB = 2.61 W/kg = 4.17 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: 2017/3/9
Dipole 750 MHz_SN:1015_Body
Communication System: CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f = 750 MHz; ¢ = 0.932 S/m; ¢, = 56.561; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.51, 9.51, 9.51); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x141x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 2.83 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.57 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.36 W/kg
SAR(1 g) = 2.27 W/kg; SAR(10 g) = 1.5 W/kg
Maximum value of SAR (measured) = 2.86 W/kg
dB

-2.04
-4.08
-6.13
-8.17
-10.21

0 dB = 2.86 W/kg = 4.56 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: 2017/3/9
Dipole 835 MHz_SN:4d063_Head
Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.908 S/m; ¢, = 42.539; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.74, 9.74, 9.74); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (41x121x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 3.02 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.23 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 3.53 W/kg
SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.55 W/kg
Maximum value of SAR (measured) = 3.02 W/kg
dB

-2.16
-4.33
-6.49
-8.66
-10.82

0 dB = 3.02 W/kg = 4.80 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: 2017/3/9
Dipole 835 MHz_SN:4d063_Body
Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.968 S/m; ¢, = 55.902; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(9.33, 9.33, 9.33); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x111x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 3.10 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.38 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.70 W/kg
SAR(1 g) = 2.47 W/kg; SAR(10 g) = 1.6 W/kg
Maximum value of SAR (measured) = 3.14 W/kg
dB

-2.20
-4.40
-b.61
-8.81
-11.M

0 dB = 3.14 W/kg = 4.97 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: 2017/3/10
Dipole 1900 MHz_SN:5d027_Head
Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.426 S/m; ¢, = 38.642; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(8.15, 8.15, 8.15); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 13.4 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 103.3 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 16.5 W/kg
SAR(1 g) =9.36 W/kg; SAR(10 g) = 5.11 W/kg
Maximum value of SAR (measured) = 12.9 W/kg
dB

-3.46
-6.92
-10.38
-13.64
-17.30

0dB = 12.9 W/kg = 11.11 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: 2017/3/10
Dipole 1900 MHz_SN:5d027_Body
Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.552 S/m; ¢, = 52.002; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.77,7.77, 7.77); Calibrated: 2016/11/25;

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

o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22

« Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 14.9 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 102.1 V/m; Power Drift =-0.01 dB
Peak SAR (extrapolated) = 18.3 W/kg
SAR(1 g) =9.92 W/kg; SAR(10 g) = 5.14 W/kg
Maximum value of SAR (measured) = 14.2 W/kg
dB

-3.84
-f.6T
-11.51
-15.34
-19.18

0 dB = 14.2 W/kg = 11.52 dBW/kg
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6. DAE & Probe Calibration Certificate

Calibration Laboratory of
Schmid & Pariner
Engineering AG

S
Zrughpussimanas 43, 100 Furch, Swizariand ‘f._ﬁ-'

Scrwalinrinches Knlinrsrdenat
Servics guisse ddslonnage
Barvizio svizzoens di Toreluns
Swinn Callbraiion Sarvics

Apreaibed! by i Soasa Acaddalen Barvica [243) Accredeaian No.: SCS D108
The Swise Accrecitation Service is one of the signatories to e £A
MuHilaterad Agr P by a of calibration oomrticates

Cllent 5G5S - TW [Auden) Certifieate Mo: DAES-1336 Nov16
|CALIBRATION CERTIFICATE

Otymct BAE4 - S0 000 B4 BM - SN: 1336

ol it peoacischurasl sty OA GAL-0G6. vEd
Calibration proceduwns for the data acquisition electronics (DAE)

Caslmion dafe: Mowvember 22, 201 &8

Thids Rl SHAN Canheass oo am ant: tha Seeastilly o nobone santdmtds, etoh maline t ghyaionl units ol Tessissnents (3
| The messuremers and the wessraniss sh conlde prohebiily ang gases on Fu Ielosng pagos and ame pan of the ceniicalo.

A calibrations heve beon conductod in iha chosod IAdorziory Sacdby: searsnment lemsesiure (37 + 50 and nidbiny < 7%

| Calbration Equpment ussd (MATE oo hor olbvslion)

Prinnary Slandands oe Cal Uatn {Certricabs Mo | Senadulod Catbialion

Hnfioy Mulvmsinr Type 2007 | Sw: omaAEm G- S 18 (T 0S| Bap=17

| Smoordary Slandsrd 0 Check Data (In house) Schacised Coesce

Huin DAE Caibvason Lind | SEUWS 063 At 1001 Do dee 10 (i bouss e In noeshs chieck: Jar 17 |
iﬂ:\]l,we_lw Box W21 | BE UME 0DE Ak DG  DE-dar-1E (in nouss chegk In hiwsas chak. dan-17 |
|

| |
|
| Bamn Fuinzlizsn Signaiure
| il by Al Ghafring Tachniciar
| e

Ay by Fir: BomioH Diepuity Teehiiizal Mana e | =5 IIJ [
| i N T-f& ||,"...|'..U. Y |

| This calibratinn certcsis sl e D8 ieyvooios Fneol i Tl woiioun, v fien approvesl ol P'nln.wa.l!.:_r'.' ;

Il Movemibe &2, 2006

Carbhcats Mg DAEA1I3E Mo E Page 1 6/ &
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Wi
g:::m“&“g::nhg?'ﬂmw of flll“-::ﬁfhﬁ g Schwszmnsohar rullimnmmn:r
Servion sulawe ddlaloomeys
Enginearing AG @- == P ——————
ZFaugheunsiraane 41, 8004 Zurch, SwEmrised "-z__','_'?:'.l‘l-}ﬁ:-.’ S Swis Colibration Sevics
iy iR Eakis A Epva (SA5) hoareditation Mo.! S5 0708

e Swose Acoreditatson Ssrvics iz ore of The signalonss fo the B
WuRitetoral Apreamort 1or the recognition of casmbos tortilootos

Glossary

CAE dala sogltsilion eleclionics

Connector angle  Informiaticn wsed in CASY system (o allgn probe sensar X o the robot
coordinats systaim,

Megthods Applled and Interpretation of Parameters
s DC Voltage Measurement: Calibrafion Factor assessed for use im DASY syatem oy
comparnison with & callbrsted nstfument Traceanbe o national standarda. The figira given
comasponds to the Iull scale range of tha volimeler In tha respective ranga.

s Connector ange: The angle of the connector is assessed measuring the angle
machanically by & tool insered, Uncertainty is not required

= The following parameters as documentad in the Appandix contain technical mfomation e &
reaull fram tha performance test and reguira no uncertainty,

« DO Voitage Measurarmean! Lineanly: Varfication of the Linearify af + 10% and -10% of
tha meninal calibrallon voltage, Influence of offsel volizge s included in fhis
MEASUrameant

« Comman mods sansdly: Influencs of a pesitlve or negative comman moade voitage on
the differantial measuramant

&  Channel separalion Influence of B voliagse on Ike neighbar chamnels nol subyect o ai
Imput vollage,

s AD Converter Values with inpuls shoned® Values on the Intemal AD converter
coresponding fo zeme input voltage

s Inpul Offsel Measurament. Oulput voltage and statstical results over 8 large numbar al
rara vollagse measulamenls,

= Input Offzal Current Typical velus for imtarmeation; Maximum ehannal input offset
curment, not considsnng the input resdstanca.

s Apul resslance: Typleal value for information: DAE inout resistance al ke connmclin
during Internal aule-zeroing and during measarement

a  Law Batfery Alamm Voltage: Typical valug lor inlafmation. Below this voltage, & battary
alarm signal s genarated.

«  Powerconsumption: Typical valuz lor information, Suppiy cuments in varols coarating
modes.

Cwififne (40" MAFS-1 536 Now1E Papm g ol E
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DC Voltage Measurement
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High Hanos: 1L5SE = & uY il mnps = WEHY, +300 mY
Low Range ILSE = i lillmnpE= <1 .3
DASY measunaman paramenise. Al Zere Tee! 3 ses; Measising e 3 sec
| Calibwation Feclors ] ¥ F
High Range w03 553 0 B02% (k=2) | S03E35 ¢ 0.02%, (k=2) | 403,727 £ 0,00% (=2
Low Range HA5216 = 1. 50% (k=2) | 398718 4 1 50% (k=2) | 309680 + | 508 (k=2)
Connector Angle
| Conmacior Anghe lo be u=ad 0 DASY seshem RO
aritioabe Moo DuEd 1 2368 MouiE Paged ot =
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Appendix (Additional ssessments outside the scopea of SC507048)
1. DC Voltage Linearity

| High Range Reading (V) Ditferance (uv) | Error [#%)

|Channet X + Input | B 74 0.'8 ' oen
Channed X+ Inpud PODTT 26 04 .01
Channsl ¥ - Inpst -19099 61 1.35 am
Ehannel ¥ + Imput (E=-LEERT A HE 1,153
Charmel ¥ + Input BO0O0 30 FTE 0,00
Channel ¥ « Impust N A.77 3.1
Channel + Input | 1popev.ad4 1.48 0.00
Channsl T+ Input 1535 7R ARE a0t
Chanmel Z It 20000,24 218 0,01
Lo Feingpe Reading (V) Diffarence {V] Eiror (%)
El_mi 1 = Inpuit 201 87 e [ANEE]
Channsl X « Input 11 A8 031 4106
Chananal X - Imput BT I ) 9.54_ - _.mf_b
Ehanml ¥ = Inpat 2001 .54 0,04 000
Channsl¥ -+ hpat 20138 056 e
Channel Y = bl 148,77 e 0.1

| cnannel 2 » Il 004,30 n.in am

| Channe T + Wrepunt 00,72 a7 .36
Clheanne £ = WM 159 12 | -0 Tl O3B

2. Commion mode sensitivity
DASY measurement parametens: Auio Zam Tme 3 sed, Mdasiiing el 3-5-B|’.'_

| Common made High Flange ! Low Range
| Inpul Valtage (mY) Movmiags Reading (WW) Average Reading (V)
Chemnal X e 684 5.6
- 2fK) B 531
Chaninal ¥ ) 1,25 373
Kl 270 L 23l
Channsl T 2K oy qETC‘IE
2w 2391 2404

3. Channel separation

DASY messurerment farametars. Aute Zam Time: 3 seo; Mensummi tifse: 3 s8n
npit Vottage (m) | Channel ¥ (V) | Chanmnsl ¥ (@) | Chanmel Z [uv}

Channsd & =0 - AT 127
Channel ¥ 200 7ar b . BT2
Channel £ A0 T B.56

Caritcsdn bloe DAEL 1535 Nov B Page 4 of 5
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4, AD-Converter Values with inputs shorted
DY rmas i tent paramebens: Aule Jan Tine 5 sec Messurng lline. 3 sec
High Bangn (LS8} Low Rangs (LSE)
Channe ¥ 15650 15481
Channsl ¥ 15208 184Gy
Channel 2 15655 16173
5. Input Offsal Measurament
DASY measurament pareneies Al Zero Time: 3 sec, Measideg e 3 sec
it 1 OMED
Avermge (V] | min Ofsat{aV) || mak ofeetjpvy | T ﬁ:‘“‘""
. g
Chumnmaf X -0 26 =1.07 (i ik
Chanmel ¥ 022 -8z 62 nAd
Chanmmvel Z | 087 173 p23 Q3E
&, Inpul Offset Curreni
Flomiral pue eicuiry offsst curen on all chames <25t
7. Input Resistance (Tysica valuse lo (rtormisan)
Teralng (khem) Measuring (MORm)
Chanmal X 2040 200 _—
Chanms] ¥ 200 200
Channel I EIIIEI 206
8. Low Battery Alarm Voltage [Typial values far infanmaticn)
Tepleal values Aurm Level (VD)
Supgly |+ Viee) 7.8
Supply |- Vee| 1.6

9. Power Consumplion [Tynical values bor infarmation)

: E5/2017/30008
of 95

|T§|rp||:i$ values | Swiichad all (i) i Stand by [(mA] Transmitting {mik) |

b 1 e

| Supply {+ Ve kR +5 -4 |

| Bupply [- Vi) ST ] -3 |
Cartdicaine Mo DAE1 356 _MoviE Finss of £
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Glossary:

TAL lissun sTmulaling Jguid

HORMy.2 apnzllivily 0 free space

CamF sehitvily # TSL 7 NORKMs vz

ooA diads compression paini

CF creesd Fachion [/ duty_cyela) of ha RF signal

ARG E rnfkition d i linsanization paramelers

Patarization v iprplagnn arcure probe axis

Palasizailon 4 Hrolafion eround.an «xs that = i He plene rarmal o pmbe ais (ol maEsuresm Cearn)
L B =00 noma i jrobe axis

Connesier Angh alomation usad in DAEY system b akgn probe sensoe X o e bl coied rsiles Syl

Callbraban s Performed According @& the Following Standards:

ay

Li]]
1t

]

Mattio

Conyitficsie Mu: EX3-F038 NoAE

|EEE Swd 1526201 3. *IEEF Hacommendad Precfice For Determinieg T Papl, Spakal-veragad Spedic
Ansorplion Ralo (SAH | e Humad Head frem Wirsless Commuriicatmng Devioes. Measimamean
Teclnigues” June 2015

B (09 Procedue b massars the Specfic Ahsorphan Rals (SAF)] Ha hand-hed doujess wsed inaose
araimity i the par (fraguemncy rangs o 300 -z 403 Ghz), Febniarg 2005

IEC G2208-2 "Procedurs i determing (he Specific Absarplion Rale [SAR) for wimless commiumeation Savies
umedl In close prosimity e e bady (equency mange of 30 MHE (0.8 THz", Merch 2010

HOB 865664, "S4F Measuremen! Reglermanis far 100 MHz o 6 Gz

ds Applied and interpretation of Parameters:

MRS v 7 Besessan for Bleld paidiizamon & =0 |f = 000 Mz in TEM-cel 1= 1800 WHz RE wivegidoe)
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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*gl/e k
Source of Uncertainty | 0lerance/ |Probabilitl - p 5y vaie [ci(1g)  [ci(fog) [St@ndard - |Standard -y
Uncertainty y uncertainty _[uncertainty

Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% o
Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% S
lso”"P.V, 9/ [} 0,
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% ©o
Modulation Response 2.40% R v/ 3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R v/ 3 1.732 1 1 0.58% 0.58% o
Linearity 4.70% R v/ 3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R /) 1.732 1 1 0.58% 0.58% o
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% o
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% o
{eazurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
class A evaluatgqn}

?:i;mb'e”t condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions -| - 5 5q0,| R /3 1.732 1 1 1.73% 1.73%| o
reflections

Probe positioner 0.40%| R /3 1732 1 1 0.23% 0.23%| o
Mechanical restrictions

Probe Positioning with 290%| R /3 1.732 1 1 1.67% 1.67%| o
respect to phantom

Post-processing 1.00% R a3 1.732 1 1 0.58% 0.58% o
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% o0

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Deyigg)older 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
Uncertainty

Drift of output power 5.00% R v/ 3 1.732 1 1 2.89% 2.89% o
Phantom and Setup

Phantom Uncertainty 4.00% R v/ 3 1.732 1 1 2.31% 2.31% oo
Liquid permittivity 3.71%| N 1 1 0.64 0.43 2.37% 1.60%| M
(mea.)

Liquid Conductivity 365% N 1 1 0.6 0.49 2.19% 179%| M
(mea.)

Combined standard RSS 11.87%|  11.66%
uncertainty

Expant uncertainty o o

(95% confidence 23.73% 23.31%
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8. Phantom Description

Bebmin & Parmet Engreareg AG

Feuiihausstargi 41, 0004 Dusck, Seiteel ana
Frdr +47 1 285 930, Fax <41 T 3455775

| aonag cairL BIpassy BpBag oo

Cartificate of Conformity / First Articla Inspection

Hei HAM Twki Phamom va.0
Typir N G0 An0 P40 C
Satjs Mo TP-1180 and highar
“Wrufaciine SPREAG
Zaughaussirerss 43
CH-8004 Zirich
Swikzastand
Tedin

The saries produstion process Lesd akaws tha smsstion 1o tesl of fArdt ariices.
Gomplels Wisls were miade o the pre-sstas Type No. G0 000 P40 Af, Berial No TP 1004 and on the
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fant [Reauismani .QEEEEE
Dimsnsena amplimnt Wil [ho geemeiry It e [* Irat i,
%ﬁl e CAD medsl Ramiglen
Watasial thicknass | Compliant with the requirsmsnis Zmm +- admm in fat Firak mnklie,
al nhell secarding io the siandards and ipesiic srass of Hamples,
{i[a]3] TF-1 314 1,
Muierial icknans | Gomplisnt wi) 166 requlreimsnis L FO LG Ty
ull [EFF i g . wi A iimmn
PHaleciric paramelers Tor reguired 300 Mz = B (e Malaral
parmmelarg fraguanicias Rualative parmitiivity « 5. | samples
e langani = 0.08
atenal ey @ material hes Desn mad D De bazed Fra-uaiing,
campalible with the liguids defoed in | sFmlaling liquids Firal articis,
T Aldnddarda i1 handled 8ivd aleaned Mimnial
scaseding 1o e inatrueiions Samplsy
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!
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mecarding lo he slandards. Bllad wim 1 8%mm aof Hample
Sagaing of the flal sectian whan flles | HELTOG and wahoul lmnfing
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{1] CEMELEC EM 50381
(2 IEEE S 1620.2003
3 IEQ §2208 Pan )
d] FCC OET Bulletin 85, Supglamant C, Edilion 01-01

(7 The IT'18 GAD Nie s dervad Troin [3] @nd la dlsa willin ihe olsranos aguiramants of the shapas ol

tha athar documan (s

Conf
Basad on e sampls bsis pboye, wa cartdy thal tis (lam '8 in complienes Wil he umsansnty
faqueemsdnls of SAR massuramants spactied in stapdards 1] 10 (4]

Daiw LF.OT. 2008 MI_
L] it &g Ivmaiedg Al
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9. System Validation from Original Equipment Supplier

Calibration Laboralory of
Schmid & Pariner

Engineering 4G
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Ciinnh Certifinats Ho: DTS0VI-1015_AuglE

CALIBRATION CERTIFICATE |

OF50VE - 3N: 101E

Dt

Caltraion croceiiems)

Q4 CAL-05 w5
Czlibration procsdurs for dipale validatian kts above 700 MHz:
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Calibration Laboralory of
Schmid & Partner

Enginaering AG
Pauilalssireses 45, 0004 Turich, Leyleriend

5 Sehwalziushir Kalibrigrdieses

c Srrvice shisse mtalnnrages
Barvizin vk o Biatle

E Swiae Colind ke Seniics

Aepccradling Bvy (T Fesan Arrmeninl o Semecp |S45) hespilbiead o, SES 0708
Tha Ewtan Accreditalinn Soraco is ane of e signatories 1o e E4
Muirimernl Agresmen| far S reoognmcn of callbason et

Glossary:

TSL lgsue simiulating lquid

ConvF aansitivity in TSLF NOAM xy.z
M4 not applicable or nat messuned

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, JIEEE Recommeandad Fractice for Determining tha Peak Spatisl-
Averaged Specific Absorption Rate (SAR) In theé Human Head ffom Wiraless
Communications Bevices: Measuremen! Technigues”, June 2013

b) 1EC 62208-1, "Procedurs o measure the Spacific Absorption Rate (SAR) for hand-hald
davicas used in closs proximity to the ear {fregueney renge of 300 MHz 1o 3 GHz)"
February 20056

c) 1EC 62208-2, "Procedure (o datermirg the Specilic Absorption Rata (SAR) lor wireloss
pommunicalion devices usad in close proximity fo the human body (frequency range of 30
MHz io 6 GHz)*, March 2010

dj KDE BESEE4, “SAR Measurament Aequiremznts for 100 Mz 1o 6 GHz

Additlonal Documan tatl oi:
@) DASY4S System Handbook

Maethods Applled and Interpretation of Parameters:

& MeasiueEment Conditions: Further datails ara avalabks (vom the Valldaban Bepor at the and
of the cedificale. Al Niguras stated i the canificate are valld a1 the frequency indkcated.

« Apnlenna Parametars with TSL The dipale is mounted with the epacer fo position its feed
point exactly below the center marking of tha flat phentam section, with the amé oranted
paraliel to the bady axis.

s Fead Poinl inpadance and Raturn Logs: These parmmeters are maasurad with the dipoka
positioned under the iquid liled phantom. The impedance statad js transformed from the
messuremeni at the SMA connector to the feed point. The Ralum Loss ansuires (ow
raflecied powsr, Mo uncertainty requinad.

s Eleeinizal Detay: One-way delay between the SMA connector and the antanna feed polnt.
Ma wreartaiy requirer

= SAR measured: SAR measured al the stalen anlenna inpul power,

+  SAHR narmalized SAR az measured. normalized to an inputl power of 1 W at tha antenna
canhactor.

« SAR far nomingl TSL parameies: The measured TSL parameters are used 1o calculate the
mominal $AH result,

The reparted uncerainty of massuremant is slatad as he standard uncaalnty of measturemeant
multiplled by the covarage facior k=2, which for & pormal distribution comesponds 1o a covarsgo
| probahility, of appromately 56%,

Cerlilfeals Mo BRSOV OTE Augic Fags 2 ol i
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Messurement Conditions
JASY syalem configuration. as tar 88 not grven on page | N

DASY Varalan DAEYS W52.6E '
Extrapalation Advancad Exbepalalion

Phantom Mmdiiar Flal Plramsm

Diztance Dipole Center = TEL 15 mm wilh Spacar

Zoom Scan Resalubian d, Ay, dy =5 mm
.F‘f"uimnue.l " 750 Mtz | MHz | -

Head TS5L parameters

The Inkowing paramesars and caloulations were applied,

Temperatins Parmittinity Conductivty

Mominal Head TSL paransbers 220G 414 Das mno'm
i Measured Head TSE parsmators e 0=02) "C A2 4 =E% 0.81 mhadfm = 6%
J Head TSL temperatum change disring kest | <[5 “C — =5

SAR result with Head TSL

ZAR avy=raged ovar 1 o {1 g) of Haed TSL andilicn

SAR ieasured 250 W Inpun pawes 211 Wiky

SAR tor nominal Head TEL paramedars ricanalized [ W [ 1 BI32 Wk & 17.0 %% (k=2)

SAR nwernged over 14 cm? |10 gj of Haed TSL SeNBton !

SAR manzUed B0 o0 il power | 1.3 Wik

SAR Tor riwndndl Head 750 pEmmesrs nomalized bo 18 I A% Wiy = 16.5 % [k=2)

Body TSL parameters
The fnflowng pammebars @nd ol nliies piEre apgid. ,
Temparaiues Parmitibvly |  Condostivity |
| Mominal Body T5L parmmetons 2.0"C 55.5 \ .96 inhoim
| Meastred Bady TSL parameiens | (2.0 «02p"C 54.840% 053 mhaum = 6 W
| Body TSL wemperaiures change during sl | < (59 — 17 ==
SAR result with Body TSL
SAR avaraged over 1 cm® {1 gl of Body T2L Camdllion 8
SAA rmeseund 250 MW inoul polwer 2,25 Wikg
SAFA lte noninal Body T5L paramedars norftalized 1 YW B.TT Wikg & 17.0 % (k=2)
SO sveraged over 10 em® (10 g) of Body TSL el 1 SaTH
SR rwesured 250 il el poiwer 147 Wihm
SAR Tor noaminal Bedy TEL parameler nommiilized b TW 5.TE Wikg ¢ 16.5 % (k=32)
Camfoais fa) DTEOYEID |_f._.'5|.uq'lﬁ Page3nl d
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Imparancs, rENSoMMed 10 1sad pan 302 ]
Hestinn Loss 0.5 dB ' |

Antenna Parameters with Bady TSL

Impddancs, imrslomed ba famd pofr Ab0E 205 J

Feburi Loss 1A dB

General Antenna Parameters and Dasign

| Electrizal Deay (one drecson| | i BT ns

AREr long tarr dee with, 100YY fadisled pawes, onfy 2 sight warming of 1he dpoie noss the feedpaint can be mers sid.

The dpole is made of slandard semingld coaxial cable, The canss conductor o (he leading ine ks drectly conmecied o s
secand anm af iha dipela, Theamenng (e tharahons shet-chredined loe DC-syrals, On same al the dpcles, small end caps
are aoded o (ha dipode ams in ocle b improve masciiog when lested aceomding 1o the pestion as explamad in tha
Mmasyremen| Cordilions® paragraph. The B4R dafn are not affectea By this changs Tha oversd dipale Bngth is 230
acoanditeg £ the Standand

Wo arcassive lorms must b aoobad 1o 16 diooks 8ime, Becalss ey ki bend of (e soltemsd sonneclioms fear Wi
fesdpomt may be demaged.

Additional EUT Data

Rlamailaoiunid by BPEAL
kiareilachired ba Marh 22
Camiicain Mo D700 Y010. Aogi6 Pagesd of 8
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DASYS Validation Report for Head TSL

Dang: 30,08.2016
Te=t Laboratory: SPEAG, Zunch, Switzerland
DUT: Dipole 750 MHz; Type: D750V 3; Serial; DTS0V3 - SN: 1015

Commumeation System: UID 0 - CW; Frequency: 750 MHr

Medivm parameters used: £= 750 MHz, a =091 5 6. = 42.4; p = 1000 kgfm®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEMECANST CA3.19-201 1)

ASY 52 Configuration:
«  Probe: EXIDV4 - SN7349: ConvFi LOLOT, 10,07, 10,071 Calibrated: 15.06.2016:
= Sensor-Serface: | 4mm (Mechanical Surface Delection)
= Elecironics: DAERA Sutlll; Calibraed: 30, 12,2015
» Phantom: Flat Fhantom 4.9L; Type: QDOOOPISAN; Seral: 1001

e DASYSZ 52HE(1258); SEMCAD X [4.6. 147372}

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan {Tx7x7/Cuobe 0:
Messurement grid: dx=5mm, dy=3mm, dz=3nmm

Reforenee Value = 5826 Vim: Power Dift =003 dB

Peak SAR [extrapolaied) = 5,16 Wikg

SAR(I g) = 211 Wik SAR(0 g) = 138 Wikp

Maximom value of SAR {measured) = 2851 Wikg

-2.40
-4.80
-1.20

S1L60

1200

0dB = 281 Wike =449 dBW/kg

Canilicaa Mo; DFS0WI- 1015 _Aug 16 Page G af
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DASYS Validation Report for Body TSL

Doate: 500083016
Tesi Luboratory: SPEAG. Zarich, Switzerland
DUT: Dipote 750 MHz; Type: D750V 3; Serial: D750V - 5N; 1015

Commsnication Systen: LD 0 - CW; Freguency: 750 MHz

Medhiim parameters wsed: ['= 750 MHz; o= 0599 Sim: &= 549 p= 1000 kagfm”*
Plamiom section: Flat Section

Measuremen! Standard: DASYS (IEEEMECIANS]T CH3.19-200 1)

DASY 32 Configoration:
= Probe: EX2DVY - SNT349; ConvFi(9,99, 0,99, 999 Callbrued: 15062005
= Sensor-Surtnce: 1.4mm (Mechanicul Surface Detection
s  Ebkectromes: DAES Bp60; Calibrated: 30,12,2013
o Phantonn: Flar Phamtom 4905 Type: QDOOOP4SAA; Serial: 1001

« DASYSISZRR(IIE) SEMCAD X 14.6.10(7372)

Dvipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (Tx7x7 ) Cube 0:
Measiirement 51'i{1: dx=%mmn, d:,.-::‘il'lml, dz=3mm

Reference Value = 5747 Vim: Power Ddfi =000 dB

Peak SAR (extrapolated) = 3,39 Wike

SARIL g} =225 Wikg: SAR{10g) = 147 Wikg

Mzximum value of SAR (messured) = 297 Wikg

=4.410
-6.60
-i.810

-11.00

0 dB =297 Wik = 4.73 dBW/kg

Certilicaba ho: DF5OVI1015_Augie Page Tal &
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Impedance Measurement Plot for Body TSL
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Callbration Laboratory of
Schmid & Parner

Enginesring AG
Tl 47, Bt Furich, Swireaian:

Bépwintnmicker Kaerierdien
Service siiises o etalonnagn
Eervizlo svizEsie & Larabard

By izs Callbrnilon Sarvice

Breredist by tho-Bvdsa Ancrect i on Sanvcs (SEE) de=vallin s b : ‘SCS 0108
The Swwvime Accrdileton Bervics ia oma o the segnioriess = the EA

i g Anr the al el i et

Clewi  SGEE-TW (Auden) Cortiizats Ne: DHE3SV2-4d063_Augif

|CALIBRATION CERTIFICATE |

| e DR3SVE - SMAS063

Calbrafinn prooodiredsy DA CAL-0G v8
Camoiatlon procsdune for dipose valldatian ks above 700 MHz

LomtiGaivhiili lidin AUMEE, 2016

Thiw ilaisilii cort b doci M e acsalify o saforal soncenes which stz the physical uls of mnssaemns ()
Vo s irmerrrerte e | orosei | e w410 condanen prsabily @ ghvan an Iha YiloWing poges and am naer of tho el s

I A1 mikrainrs horm besn-condanind (n e piness shomiory ROkl eoyemss) | esimimiiie [ e 300 and himidiy = Tk

Calbration Eqpaprrerd imsad (METE chiedl 1o calbrdien |

Primaiy Snctans 00 ms il Tt (ot e - _ Scienjued Calbretion
Fomar mos WA Bf I4TTE 05 Bpr-aE Mo, 21 7-022HR 02 At
| Powar psnser biFE2E e DRI [E-iy-1E (o 7S] Ry T
P wsus WIFEE-To = S L ] DR-dagr= 180 e, 2 TS Apray
Fieferonos 20 dB Allnrusiii B8], S05R 100k] 05 Apr-18 (Mo, 21 R0 Bpr17?
Type-M mismaich combealion SH SN 3 RET (15-Ar 8 Pac, 31 7=0E2940) Bpr1?
Fiersrmetn Prisfm EXI0V SH: Taap Hirdan-16 | Mi, EXE-7240_Junics JumT
[§LE) EH: e D15 [Ha DAES-BN_Dacts) =Sl
Baxandary Emndmis I A Eheck Dala |in rousc) Nk i heck
ot metal £ P28 S EEGTABTITS 7Ot (Mo, ET-02ER in Fedise thect: 010
Posy seraor HP B4 8H: UEaTRaeTEa C7-Cicl-16 (Mo, 2Yr-feaeh In s e Ock- 46
Ppisii wisteaar HP 84814 A B R ey Of-0ct A8 (Mo, 2V7-08220 T v T, T s LT
IF generale FLS SAT O Ehi: 16EmITE 15-diin- 15 (10 Fises Chaick Jur- 103 In Mot ek D20
Femimmm b #nsiyem HRETRIE M UEETaadsn ViCe -0 [ P e Dol-15) In nduss o CEA0
|

e Furcian B Aure
Calbimind by T IL T sabominng fewwniae M

py—— feal}i P e [t e Mg ﬁ%

=

AR Algue 20 S0 ‘
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Calibration Labaretory of _«.-“".:-:'_-'_-":!':-;_{ = P e——
Schmid & Parner e y " c Swiien wil ke Sl nege
Engingering A = F Seveimia avezzern il tarmurn
Tuup haussiraes 43, 5004 Zurizn, Swinsaenl ?“'-u::.}ﬁ _:__‘H‘_:}-‘- s Swias Casirasion Saruice
Boninchiinl try he Swiss oo lion Seneen (565 hooerisson He: SCS 0108

hie Swess Socved lation Service |5 ono of e wigeslsre (0 5a EA
skl | Aigimiaiiiniiik bai v smeogedtian of salilemilon catlisskes

Glossary:

TSL fEsue simulaling Ii|:|ui|:|

ConvF sansitvity in TSL/MNORM 3y 8
iy nat applicable or o measunad

Calibration is Performed Acocording o the Following Standande:

a) IEEE 51d 1528-2013, EEE Recommended Practica fof Datgimining the Paak Spatil-
Avaragod Specilic Abeorption Pate (SAR) In the Human Head oo Winoless
Communicatione Devices. Measumement Technigues” June 3013

b} IEC BZ209-1, "Procedure to measuna the Specific Absorption Aats (SAR) lar hand-hald
devices vEed in class praximily (o the ear (frequency rangs of 300 MHz 1o 3 GHz)*
Fabruary 2005

g) IEC 82209.2. 'Provedurs o detarming the Specalio Absosplion Fate (SAR) lor wircloss
communication devices uged in closa proximity to the human bady (freguency range of 30
MHz to &6 GHz)", March 2010

d) KDE BE5E64, "SAR Mezsuremant Reoulkaments for 500 MHZ 1o § GHE

Additional Documentation
e) DASY4'E System Handoook

Methads Applicd and Intarpretation of Parametars!

& Megsurement Condifions: Furthar detils are avaliable from the Validaton Flepor at the ang
af the cariticate. All Houres staled n the senificate are valio &l the reguencsy indicated,

s Aptenna Paramedars with T51, The dipole is maunted wilh the spacar 16 posilion (ks lead
gl Bxactty betow the center marking of tha Hat praniam seclon, willi tho &ime ananted
parafel to the body aas,

& Feed Point (mpedance and @otunm Loss These parameters are measured with he dipala
pagiliened under Iha liquid fibed prantom The impedance stated is lransformed Iro e
meaguraman at 1he 3MA sonnector ta the lzed poinl. Tha Ralum Lass anduies |ow
maflacten powsar, Ma unserainty regquired,

s Elpeiical Dwlay: One-way dalay between e SMA conneclor and the anteid feed polnt.
MO wneertalrity reguined

» SAR megsured: SAR measured at the stated antenna inpul power.

»  SAA narmalized; SAR as maasured, normalized tooan inpul powar of 1 W at the anienrna
connecion.

= SAR fgr nomingl TSL parameters: The measured TSL parameters sre =ed 1o caiculale he
nizmemnal SAR resull.

The rsportec uneenainmy af measurement is stato as (he standad uncemainty of measUremen
muttipliea by the coverage fasor k=2, which for 3 normal distriution cormresponds (o & coverage
probatifity of approsimataly 85%,

Tevll|ipatn W TEAVA-L0ieE Auy e Fage Evl &
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Mzasurement Conditions
DASY sysiermn canfiguration. na ler a5 nol given on pege

DASY Version DASYS VhE B8
Extrapalatinn Sdvanced Extragcmtion .

Phantam Modudar Flai Phardom - =
Distance Dipale Canter - TSL "~ i5 mm With Spacar

Zoom Soan Resolution i, d!.l, dz2 =5 mm

Frequancy B35 MHE =1 MHx

Head TSL parameters

The fallowing paramelars and Caculalions weie appied,

Temperaius Parmiivily | Congustry
Mominal Hosd TSL parmamoters 220%C 415 | a0 mho'm
Maasured Hesd TSL parnmetors (220 =02 T 21=8% 0.Bd mban 2 6% |
Head TSL lemparaturg changs during test =BT + — |
SAR resull with Head TSL
SAR avaraged ower 1 cm? |§ g) of Head T5L Candilion
54F mEasrscd 25 mW inpul powes 240 Wikg
SAF lor noamdnal Head TEL parameters nosmalized b 1W | BAD Wiks) = 17.0 % (k=2
| 5AR avaroged over 10 s (10 ) of Hasd TEL Cesiidian
| EAF measired 0w inpul power 1.54 Wikg
:, SaF far mamnal Mewd TSL pacamelens nonazed e 1W G Wikeg + 1 0.8 %o [k=2)
Body TSL paramelers
Tha hallewing pakemededs aivl caloulalions wers applied =
Temperatusrs Parmlttiyiny Condustigty |
Hominnl Body TSL parameders 220 BEZ D27 mhoem
Massured Body TSL parametesrs |2do =103 T BAT=E% 1,00 mbm =6 %=
Basdy TSL tempoerature changs during leal =05 — —
SAR resull with Body TSL
= T
SAR averaged over 1 &' (1 o) of Body TEL Condilian
SAR mpmsumed 250 MW il Soeer 247 Wika
| SAR far nammal Body TSL paramsatars nomadized i 1 B.5T7 Wikg & 17.0 % {k=2)
| S8R mearegad over 10 c® (10 g) of Baedy THI cansilion : |
| SAR measuneo 250 i inpus pawar 181 Wikg |
| S&A tor nominal Booky TSL paramabans nerns Ead o TW B.28 w]'lcg = 16.5 % (k=3} ]
Cenilicae Mo DEISV2400E_hug 16 Page 561 B
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Appendix (Additionsl assessmenis oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadanees, trensformen 1o fesd paint 5120 -2Aj)

Hetm Loga mnEaE

Antenna Farameters with Body TSL

Impidantca, ranstnmmed 10 {esd paine 47.3 11 -5.6 L
Aeium Laas | 24 v dB

General Antenna Parameters and Design

| Elecincz| Deay (one dimckon] | | 492 ng

ARer lomag banm Lise with 100W adiaiod phwer, onf a slight swarming of tha Spcla ranr s laed paint 2an ba msasurad

The dgicla i made-of slandend semirid coaxlel cable, Tha cartar conductar of the isadng e s drecily conmacied o 1hs
secend arm of he dipoke. The anienta = tharefor: shed-circdiled for DC-Signala. Qn same of the dipekas, small end caps
am addad In tha dipais arms 0 arder ke mpmva mesching when losdad acroring b the position s explained in s
*Maesuremant Candilions® paragraph. The SAF dala are nol affectes by s chanpe, The aversl dipole length is il
SOCOrAg LW 1P Standars.

M iermessiie fomos mis be applied io b dipale arms, beosuase sy mighr bani or e salieead ronractions near e
faedpoint may bie camaged

Additionsl EUT Data

| Manutaetured by | SPEAG
| Marudscstined an | Fhaiesmibar ¥, 2006 I
Canmcsin Mix DRESVE-40iE_hug) & Page 4 of T
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DASYS Validation Report for Head TSL

Date: 25.08.2006
Test Laboraiory: 3PEAG, Zunich, Swilzerlamd
DUT: Dipode 835 Mz Type: DEISYZ; Serial: DE3EVI - SN:4d063

Communication System: UID 0 - OW; Frequency: 835 MHz

Medinm parametess wsed: F=835 MHz. a5 =093 5l g =42, 1 p= M kgl
PFhantom section: Flur Section

Messurement Standarl DASY S (IEEENECANST O3 19200 1)

DASYSL Configuration:
s Probe: EX3DV4 - SNT349; ConvF(9.72, 9.72, 9.72): Calibrated: 15.06.2016;
= Sensor-Surface: | dmm i Mechonical Sorface Detection)
& Electmmics: DAES Snalhl; Calibrateds 300122015
a  Phantoyn? Flat Phantom 4.9 Type: QDOOMP49AA; Serial: 1001

« DASYSZ32.EH(1258) SEMCAD X 14.6.1007372)

Dvipole Calibration for Head Tissue/Pin=250 mW, d= 15minyFoom Scan (Tx7xTWCube ()
Mensuremant grd: di=3mm, dy=3mm, dz=Smm

Reference Value = 61,75 Vim; Power Deifi = (003 dB

Peak SAR {extrapolated ) = 565 Wikg

SARI g) = 2.4 Wikp: SAR(L0 g) = 1.54 Wike

Maximum valwe of SAR {measured) = 3.24 Wiks

-2.40
A8
=120

-9.50

~12.00

0dB =324 Wike=15.11 dBW/kg

Carificabe Ma; DAZEV 20062 _Aug16 Page 5af@
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Impedance Measurement Plot for Head TSL

= Aug JRIE 13183148

EHT =11 1 U F= 123,156 ¢ -ZEd3Ba 67825 pF 835.080 B2 MHz
[l
Dul
e
& g » LY
¥ .
i il
{ i
I\ i
Flim ™ ot
L&
Hl4
CHZ Hii LG 3 gR¢ BEF =78 o > 1-30, 349 gy 50,000 dbd HHz
| P, =52 ] L L L 4 B B — i |
— =
- . - — - . _,_l" - ‘ i
=5 o
| N R N e M
L ."‘r -

“'1_;'5 L ] 2 g L: L 4 I
Wig | 4 4 4 | } } 4 . 4

START G35.080 8O0 HHz - ; ETOF 4 G3E,000 008 PHE
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DASYS Validation Report for Body TSL
Dl 25082016

Test Laharatary: SPEAG, Furich, Switzerland
DTS Dipole 835 MHx: Type: DE3IFYE; Serial; DE3SVI - ENidd63
Conmmyunecatson Sysierm: LT - CW; Fregiency; 835 MHz
Wedinm parameiers wserl: £= 833 Ml o= L0 Sim: 6= 547 p= |00 kg'm
Phaintoan sectivn: Flm Section
Measurement Standord: DAY S (ITEEEMTECANSL O3 1920111
DASY 52 Conliguratinn:

= Probe: EX3DV4 - SNTHWS ConvFi9, 73, 9.73, 9.73); Calibrated: |5.006,20 | &;

o Senur-Surfhoe | s$mm (Mechanice! Surface Delectom

«  Electromics: DAES Sofii; Cilibraied: 30,12.2005

= Phantotn: Flat Phantom 4,90 Type: QDOOGP4TAAL Seriul: 1001

« DASYS2 FLEA(1258), SEMCAD X 146107372}

Dipole Calibration for Body Tiscoe/Pilo=250 mW, d=15mm/Zoom Scan (TxTxT W Cube (i
Measurcment grid: dx=Smum, dy=>51nm, de=3mm

Reference Velue = 54953 Vim: Power Dyifi =-0.00 dB

Peak SAR (exirapolated ) = 3.63 Wike

SAR(1 g = 2.47 Wikg: SAR(T0 g) = 1.61 Wike

Mlaxiiien value of SAR i medsured) = 205 Wikg

~2.40
-4, [0
-r.20
1,60

-12.00

B =3.25 Wik = 5.1 dBW/kg

Carilicam M DERSVE 4di63_hug 1B Paps 7cd
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Callbration Laboratory of
Schmid & Partiner

Engineering AG
Enugnoussirasss 43, B84 Zumich, Swnlemiard

Py r——
£ A A T

c 1]

5  Ewiss Callbeniion Service

Artraied by e Eiss Adcrad o lon Eorion [SAE) Anaditalion Ha: SCS M08
Tha Gwinn Azereciiition Survies in ane of lho signelerios o the EA
Multilaieral Agresment for b recognition of calibrafon certificaies

ciemt  SGETW (Auden) Carsticats fo: D1900V2-5d027 Apri6
[CALIBRATION CERTIFICATE |
[

it D800V - Sh: Sd0aT

Cailirai on procedurets) D CAL-05 9
Cadibration procsdure for dipolevaliciaton kits above 700 MHz

Castmla i fprd 25, 2076

Thiu ciibainn enfilcss docuinens tha nasoakitty o natoral standards, which otz the physcsl unie of msssumsmens (51
T mpsrsiin ieres and Hie uresanies win cenddansn oeassabi iy e ghiven on iha iollowing paces and am pen of the cefllcwe.

A psiibraion havo meen oondicied in i ciosed abomlony i by ennmmssnl jepam om 22 s 300 b liinmdivg = 70%

| Cal ratio Eguepmert ime=d IMATE erjbid | salizmton)

Primary Sandaid |Io¥ Col D (lerhificuln o) Sedwiusl Dhiivalion
Fowar mmier Hl-'ﬂ"_ S 1TIRTTE DE-Ape-16 M. 21702285023 LT
Fowar sensor WAF-I31 = Tna2de Ue-Ap-18 (. 21700285 BprET
Phiiwviay st WAF-T04 BN 103245 OF-Apr-16 (Pin. 271 7002001 Apa-TT
RArdereron 210 0B Allafwalng B3 SO5H ¢0K) 0516 (P, 21 7-02282) Aprad
Type- mismakch combiralion G AT 2 Y N5-Apd 15 (Mo 217402305) Apr-ay
Ralarancs Froba EXIOY N TaEE A-Dasc-15 M, EXS-THE_Das15) Dec-1h
afd SN & 30-Once 15 (Mo DARSS0Y Dhachd) o 16
Bacondary Shandaue e Chack Dalw fin Fousey St Chack
Fr_nm ;r'élm FFi-4424, GH: GEITI0TY O7-Ul-18 Mo, 27 -0 iy bl ceeci Dol 18
Poreser sanans HP §4014 N USIT3aETEa OF-Ol- A5 Mo, 2002 Iy battniod eieacse 01 ¥H
Powser sonsor HP B0 TA SN WA AT OOl 15 Mo, 297 D222 In Fouss chece: D18
AF pansmie RAS SMT-06 Sk 1mare 15=diime15 (in Mdlise chach. dun-i5 In ncdise chec Ocl-16
Fiaiws & Anaivzei HP 27535 SR LSS i i-Tied =M |14 e chack Ooi-15) in modise cnack -l
| Hamp Furien 5 ure
Calbralod ty: Wit Waliss —anammiory Tanmnicar: ? ]

J%}

| Approved try: ¥al]s Prkuc Tachneca Manage = ‘p:t;ﬁa

Issund: Apdl 36, 2000 |

This caikbiraiion oerficais Shail sk e e peockoes Rasepd sl wikio wioni appmesl ol e lsbomkey.
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Calibration Laborstory af ATy T e
o Sy i

Schmid & Pardner = ey 2 Sarvice sulsse dsaloanzge

Engineernng AS g + Sarvizic avissens o Lrala
Zoughsumsranze 43, BIM Turich, Swlisetind {":-wﬁ:; ,:‘.::F:::_’J 5 Swies Calllsrl o Suryics
P i by P S Aot S [R5 accraditntion o S0E D108
The Swiss dcoreciBafion Service ks one al s aigpalcdins ia Uia EA
Mullintors] Age Tt gk ol i
Glossary:
TSL Ussua similating liquid
ConvF aansitivity in TSL / NORM =y z
AL 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-
Averaged Specific Absorplion Rate (SAR) In the Human Head from Wireless
Communications Devices: Measumemeant Techniques”, June 2013

b) |EC 622091, “Procedura to mpasure the Specific Absorption Rata (SAR) far hand-hid
devices used in close proximity to the ear (frequency range of 300 MHZ ta 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 BE5664, *SAR Measuremen! Reguiramsants for 100 MHz to B GHz"

Additaral Doocumentation:
g} DASY4/5 System Handboak

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
measurement at the SMA connector (o the feed point, The Ratum Loss ensures jow
reflacied powar. Mo uncertainty requirad,

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

& SAA measured 3AR maasured at tha stated amenna inpul power.

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

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

The reported unoarainky of miasurement is stated a5 the standard uncerainty of measuramant
mulliplled by the coverage factor k=2, which for & nomeal dietribution corresponds to 8 coveraps
probability of approxmatedy 35%:.

e e

Ginrtdcate Mo AIOVE-SA027 _ bAgris Page 2 ol B
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Measurement Conditions

DASY systam mankiguration, as far as nok given on page 1.

| DASY Version DASTE VEZEE
Extrapoiation BAdvanoed Extrapolation
Phaniam Maodular Flatk Pharmiom
DiBI:HI.b.E Dipole Cenler - TSL 10 mm 'with Spacer
Zoom Scan Resclution dw, dy, dz =5 mm
Frequency 1900 MHz = 1 MHz

Head TSL parameters

The Tollavin armelers and calculalions wers applied.
Temperatura ' ~ Parmitthvity Conductivity
MNominal Head TSL parameterns 22070 | 40.0 1._-E|.'JTH'ID|'IT-
Measured Herd TSL parametnrs (22.0+0.2)°C l‘-'lll:l.lj:hﬁ 3 137 mabwa’mn = 6%
Head T5SL temperatune changs durlng lest = 055G —

SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TEL Condan ]

| 54 measurad 250 W input powar 55 Wk
SAR lor nomingl Hasd TSL parsmatas narraimed o 1W 36,7 Wikg & 17.0 % (k=2
SAR averaged awar 10 om® (10 g) of Head TEL candilicn
SAR measurad A50 mW input powes 5.03 Wikg
SAR for mominal Head TSL paramatars normalized to W 20.3 Wikg + 16.5 % [k=2)

Bady TSL paramelers
Tha fellowing paramelens and calculations wana applied,

Temperatuns Permiltivity Conductivity
Mominal Body TSL parameters 20 533 1.52 mham
Maasured Body TSL parameters (220 2 0.2 °C B20=E% 1,48 mhodm = 8 %
Baody TSL temperature change dufing test < {15 G -— -
SAR result with Body TSL
SAR averaged over 1 em? {1 g) of Body TSL Candilion [
SAR measured 2580 il inpul poveer 983 Wikg
SAR far namnal Body TSL paramatars normalized 1o W ] 30,7 Wilhg = 170 % [k=2) |
SAR averaged aver 10 em? (10 g) of Body TSL condian
SAR measuned PEO miW gt powear 531 Wiky
| BAR for nominal Body TSL pasameters nomalized to 1W 21,0 Wik = 16,5 5 (k=3)
Carticate Mo 01 S00Y2-8d002 F_ﬁ.pf'lﬁ Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transiormed to feed poind 508 £ + dad j2
Ratum Loss ) -27.0d46

Antenna Parameters with Body TSL

Impadanaa, transfommed o faad poit 4650+ 560
Faturm Lioss -233 dB

General Antenna Parameters and Design

| Edectiical Delay [ane direclion) | 1.186 na

Adtar long term wea with T00W radiated power, anly a slight warming of fhe dipole near fhe feedpaint can be moasured.

The dipals is made of slandard sermingld cossdal cabie. The canter conductar of the feading line i directly connectad to the
sacand sim of tha dpoba. The artenna is thenalons shor-cincuilted for DG-signals. On some of the dipoles, amall end caps
ang acded tothe dipole ams in onder o improse matshing when loaded accarding o the posilien &= explained in the
“Measurament Conditiona® paragraph, The SAR dats are not affacted by this changa, The averall dipale length is stil
accarding 1o the Standand.

Ho excrssive force must be epplied 1o the dipale ames, besause thay might bend or the soldarad connecians naar the
feadpoint mey be demagad

Additional EUT Data

Manufacturad by SPEAG
Manulactured on Dacamber 17, 2002
Carfcata Mo DIS00V2S4027_bpriG Pege 4 al B
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DASYS Validation Report for Head TSL
Diate: 25,0200 6

Test Laboratory: SFEAG, Zurich, Switzer]and
DUT: Dipole 19460 MHz; Type: DI I; Serial: DIY0OV2 - SM: 54027
Comrmuamicalion System: LI 0 - W5 Frequency: 1900 MHz "
Medium parumeters need: fe 1900 MHz; o= 1.37 3/m: & = 40; p = 1000 kgfm”
Phantom section: Flai Section
Measurement Standard: DASYS (IEEE/EC/ANS] Ca3. [%9-2011)
DASY 52 Confipuration:

o Probe: EX30W4Y - SNTMO: ConvFig.2, 8.2, 8.2 Cahbrated: 31,12,2015:

o Sensor-Surfaces Vdmn (Mechanical Surface Deboction b

»  Blectronics: DAED Snolk]; Calibrated: 30122015

=+ Phamom: Flar Phanwom 5.0 (froorl; Type: QDOOOPS0A S, Serial; 100]

+ DASYSISLES{1258): SEMCAD X 14.6.01007372)

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

SARC] g) =955 Wik SARC0 g} = 5.03 Wikg

Maximum value of SAR {measuied) = 14.5 Wike

(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

5 Apr 2EAE 130260 SR
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CHZ 533 LOG 8 AUsREF =38 48 " 1i-37.883 48 3 BO8,8P BB AHE
ol | L A i i ; } } } }
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Ca B e
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DASYS Validation Report for Body TSL
Drabe; 25.04. K016
Teat Laboratony: SPEAG, Zimich, Switzerland
DUT: Dipale 1900 MHz; Type: DIV 2; Serial: DTNV - SN; Sd027
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: EX3DVA « SNT3% ConvP(R.03, 803, 8.03): Calibrated: 31.12.20015;
»  Sensor-Surfece) dmm (Mechamical Surfore Detection )
«  Elecironics: DAEL Snd]; Calibeaied: 30012.2015
»  Phanom: Flut Phantom 5.0 (hack); Type: QDIOOPS0MAA; Serial; 1002
»  DASYSZ SLERM1Z58), SEMUAD X 14.6.10K7372)

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

-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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APPENDIX
10. Photographs of Test Setup

Fig.1 Photograph of the SAR measurement system
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Photograph of the Tissue Simulant Fluid Liquid (Head & Body)
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Head Mode

Fig.4 Right Head Sectio / Cheek-Touch Position (With Case)
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Head Mode

Fig.6 Left Head Section / Cheek-Touch Position (With Case)
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Body - distance between flat phantom and mobile phone is 5 mm
a »

-y

Fig.8 EUT Front”side to flat phantom (With Case)

- End of Report -
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