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

Equipment Under Test
Brand Name

Model No.

Company Name
Company Address
Standards

FCCID

Date of Receipt
Date of Test(s)
Date of Issue

DREEM

RYTHM

Dreem First

Rythm.

5 Rue Scribe 75009 Paris, France

IEEE /ANSI C95.1-1992, IEEE 1528-2013,
KDB447498D01v06, KDB865664D01v01r04,
KDB865664D02v01r02, KDB248227D01v02r02
2AH2Q-FIRST

Jun. 22, 2016

Jul. 26, 2016

Aug. 08, 2016

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

Remarks:

@5

Testng Lnboruta T
0513

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all products in
series production are in conformity with the product sample detailed in this report.

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

writing.
Signed on behalf of SGS
Sr. Engineer Supervisor
c?lgv Chen Johin Te
Afu Chen John Yeh

Date: Aug. 08, 2016

Date: Aug. 08, 2016
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No.134, Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei
City, Taiwan

Tel +886-2-2299-3279

Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name Rythm

Company Address |5 Rue Scribe 75009 Paris, France
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1.3 Description of EUT

Equipment Under Test DREEM
Brand Name RHYTHM
Model No. Dreem First
FCC ID 2AH2Q-FIRST
XIWLAN802.11 b/g/n (20M)
Mode of Operation XBluetooth
WLANB802.11b/g/n(20M) 1
Duty Cycle
Bluetooth 1
TX Frequency Range |WLAN802.11 b/g/n(20M) 2412 — 2462
(MHz) Bluetooth 2402 — 2480
Channel Number WLANB802.11 b/g/n(20M) 1 — 11
(ARFCN) Bluetooth o — 78
Max. SAR (1 g) (Unit: W/Kg)
Mode Measured | Reported | Channel Position
WLA(‘Hgggj” b 0.0726 | 0.074 1| Inner surface
Max. SAR (10 g) (Unit: W/Kg)
Mode Measured | Reported | Channel Position
Wl(é‘xlllrse(r)r?lt:/; o 0.419 0.427 1 Outer surface
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Average conducted output
ST Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Freauency | roorance (dBm) (Mbps)
(MHz) 1
1 2412 10.5 10.42
6 2437 8 789
11 2462 8 7.35
Average conducted output
802.11 9 Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Frequency | riiorance (dBm) (Mbps)
(MHz) 6
1 2412 9 8.78
6 2437 6.5 6.37
11 2462 6.5 5.69
Average conducted output
80211 n(2OM) | Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
cH | Frequency | roiorance (dBm) (fbpS)
(MHz) 6.5
1 2412 9 8.89
6 2437 6.5 6.36
11 2462 6.5 5.7
Bluetooth conducted power table:
Avg.
Frequency (MHz) | Max. power(dBm) BT4.0
dBm mW
2402 1.1 -1.86 0.652
2442 1.9 -3.35 0.462
2480 -3.9 -4.44 0.360
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1.4 Test Environment

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

1.5 Operation Description
Use chipset specific software to control the EUT, and makes it transmit in maximum

power. Measurements are performed respectively on the lowest, middle and
highest channels of the operating band(s). The EUT is set to maximum power level
during all tests, and at the beginning of each test the battery is fully charged.

Test configuration has been confirmed by KDB inquiry (tracking number

206377).
Head exposure: inner surface with test distance Omm.

Extremity exposure: outer surface/edge 1/edge 2 with test distance Omm

] LED

USB port — ,,f— — \ N\ -Outer surface
/ / WLANIBT antenna
f{ ; Innersurface A\ F}Edge 1

i T mm I'ul T4dmm

Front sensors and
bone conduction

Back

Antenna location
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Note:
802.11b DSSS SAR Test Requirements:

1. SAR is measured for 2.4 GHz 802.11b DSSS mode using the highest measured
maximum output power channel, when the reported SAR of the highest
measured maximum output power channel for the exposure configuration is <
0.8 W/kg, no further SAR testing is required for 802.11b DSSS in that exposure
configuration.

2. When the reported SAR is > 0.8 W/kg, SAR is required for that exposure
configuration using the next highest measured output power channel. When any
reported SAR is > 1.2 W/kg, SAR is required for the third channel; i.e., all
channels require testing.

802.11g/n OFDM SAR Test Exclusion Requirements:

3. SAR is not required for 802.11g/n since the highest reported SAR for DSSS is
adjusted by the ratio of OFDM to DSSS specified maximum output power and
the adjusted SAR is < 1.2 W/kg.

4. While 1-g SAR thresholds are specified in the procedures for SAR test reduction
and exclusion, these thresholds should be multiplied by 2.5 when 10-g extremity
SAR is considered.

5. Based on KDB447498D01,

(1) SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation
distances< 50 mm are determined by:

Mact. tune up powsr(myy) Pom—
Min. test separation distance( mm) A -\le GHz) = 3

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

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

[(Threshold at 50mm in step1) + (test separation

distance-50mm)x(==)](mW),

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

[(Threshold at 50mm in step1) + (test separation distance-50mm)x10](mW),
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Inner surface
o Ve Antenna-
lax. power ax. Power | 0 user ’
Mode ; Require
(dBm) (mW) separation Calcullatlon 1g-SAR
distance Vel testing?
(mm)
BT4.0 .1 0776 [N 0244 | No
Outer surface Edge 1 Edge 2
M P M P Antenna- Antenna- Antenna-
ax. Power ax. Power ; . .
Mode to-user . Require | to-user . Require | to-user . Require
(dBm) (mW) separation Calculation 10-SAR | separation Calculation 10-SAR | separation Calculation SAR
distance value testing? | distance value testing? | distance value testing?
(mm) (mm) (mm)
BT4.0 11 0776 [N 0244 | No 14 0.087 | No 37 0033 | No

6. According to KDB447498 D01, testing of other required channels is not required
when the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when
the transmission band is < 100 MHz.

7. According to KDB865664 D01, SAR measurement variability must be assessed
for each frequency band. When the original highest measured SAR is = 0.8 W/kg,
repeated that measurement once. Perform a second repeated measurement
only if the ratio of largest to smallest SAR for the original and first repeated
measurements is > 1.20 or when the original or repeated measurement is =2 1.45
W/kg (~10% from the 1-g SAR limit)

8. BT and WLAN share the same antenna path and they can’t transmit
simultaneously.
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1.6 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). The model EX3DV4 field probe is used to
determine the internal electric fields. The SAR can be obtained from the equation
SAR= o (|Ei|?)/ p where o and p are the conductivity and mass density of the
tissue-simulant.

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 intissue simulating liquid. The probe is equipped with an optical surface
detector system.

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

S —

Lir amae
il | = CE - -

=

Maasuramen Sarver o DASYS

S S g v S K b

.....

PC

Fig. a The block diagram of SAR system
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The Electro-optical converter (EOC) performs the conversion between optical
and electrical of the signals for the digital communication to the DAE and for the
analog signal from the optical surface detection. The EOC is connected to the
measurement server.
The function of the measurement server is to perform the time critical tasks such
as signal filtering, control of the robot operation and fast movement interrupts.
A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.
A computer operating Windows 7.
DASY 5 software.
Remote control with teach pendant and additional circuitry for robot safety such
as warning lamps, etc.

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing to validate the proper functioning of the system.
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1.7 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 HSL 2450
MHz Additional CF for other liquids and
frequencies upon request

Frequency |10 MHz to > 6 GHz

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

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

Dimensions |Tip diameter: 2.5 mm

Application  |High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.
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SAM PHANTOM 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 Volume|Approx. 25 liters
Dimensions |Height: 850 mm;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

Construction [The device holder (Supporter)
for Notebook is made by POM
(polyoxymethylene resin ) ,
which is non-metal and
non-conductive. The height can
be adjusted to fit varies kind of
notebooks.

Device Holder
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1.8 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% from the target SAR values. These tests were done at 2450 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
(SAR values are normalized to 1W forward power delivered to the dipole). 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 = 15 cm
+ 5 mm (frequency < 3 GHz) or 2 10 cm £ 5 mm (frequency > 3 G Hz) in all the
cases. It is seen that the system is operating within its specification, as the results
are within acceptable tolerance of the reference values.

i ¥
Spacer X

3D Probe positioner

\ Field probe

. Flat phantom

e Dipole
Signal ‘ -
generatar=r 3 x"=|:|=
A1
)
1
e

Fig. b The block diagram of system verification
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Measured
Validation Frequency M et | RS SAR-1g Deviation| Measured
) S/N SAR-1g | SAR-1g )
Kit (MHz) W/ W/ normalized to (%) Date
(mW/g) (mW/g) 1W (mW/g)
D2450vV2 | 727 | 2450 [Head 51 12.8 51.2 0.39% | Jul. 26. 2016
D2450V2 | 727 | 2450 | Body 49.6 12.8 51.2 3.23% | Jul. 26. 2016

Table 1. Results of system validation

1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this body-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 (30 KHz-6000 MHz).

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 = 15 cm + 5 mm (Frequency <3G) or = 10 cm £ 5 mm (Frequency >3G) during
all tests. (Fig. 2)

Target Measured
. Measured . . Target . . Measured
Tissue Dielectric - Dielectric - Measurement
T Frequency Conductivity, Conductivity, | % dev er | % dev o
ype Constant, Constant, Date
(MHz) e g (S/m) er o (S/m)
Head 2412.0 39.268 1.766 38.844 1.791 1.08% -1.40%
2450.0 39.200 1.800 38.803 1.837 1.01% -2.06% Jul.26, 2016
Body 2412.0 52.751 1.914 51.118 1.96 3.10% -2.42%
2450.0 52.700 1.950 50.975 2.021 3.27% -3.64%
Table 2. Dielectric Parameters of Tissue Simulant Fluid
The composition of the tissue simulating liquid:
Ingredient
Frequency Mode P ol Cellul Total
revento ellulos
(MHz) DGMBE | Water |Salt Sugar| amount
D-7 e
2450 Head | 550ml | 450ml | — — — — [1.0L(Kg)
2450 | Body | 301.7ml [698.3ml| — — — — |1.0L(Kg)

Table 3. Recipes for Tissue Simulating Liquid
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1.10 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.
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The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g
cube is placed numerically into the volume and its averaged SAR is calculated.
This cube is the moved around until the highest averaged SAR is found. If the
highest SAR is found at the edge of the measured volume, the system will issue a
warning: higher SAR values might be found outside of the measured volume. In
that case the cube measurement can be repeated, using the new interpolated
maximum as the center.

1.11 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:

1.11.1 Transfer Calibration with Temperature Probes

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

saR=Z|ef =c 2L
o, ot
whereby o is the conductivity, p the density and c the heat capacity of the

liquid.

Hence, the electric field in lossy liquid can be measured indirectly by
measuring the temperature gradient in the liquid. Non-disturbing
temperature probes (optical probes or thermistor probes with resistive lines)
with high spatial resolution (<1-2 mm) and fast reaction time (<1 s) are
available and can be easily calibrated with high precision [1]. The setup
and the exciting source have no influence on the calibration; only the
relative positioning uncertainties of the standard temperature probe and the
E-field probe to be calibrated must be considered. However, several
problems limit the available accuracy of probe calibrations with
temperature probes:
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® The temperature gradient is not directly measurable but must be
evaluated from temperature measurements at different time steps.
Special precaution is necessary to avoid measurement errors caused by
temperature gradients due to energy equalizing effects or convection
currents in the liquid. Such effects cannot be completely avoided, as the
measured field itself destroys the thermal equilibrium in the liquid. With a
careful setup these errors can be kept small.

® The measured volume around the temperature probe is not well defined.
It is difficult to calculate the energy transfer from a surrounding gradient
temperature field into the probe. These effects must be considered,
since temperature probes are calibrated in liquid with homogeneous
temperatures. There is no traceable standard for temperature rise
measurements.

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

designed setup is about £10% (RSS) [2]. Recently, a setup which is a

combination of the waveguide techniques and the thermal measurements

was presented in [3]. The estimated uncertainty of the setup is £5% (RSS)

when the same liquid is used for the -calibration and for actual

measurements and +7-9% (RSS) when not, which is in good agreement

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

In this method a technical setup is used in which the field can be calculated

analytically from measurements of other physical magnitudes (e.g., input

power). This corresponds to the standard field method for probe calibration

in air; however, there is no standard defined for fields in lossy liquids.

When using calculated fields in lossy liquids for probe calibration, several

points must be considered in the assessment of the uncertainty:

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

® The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.
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® 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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1.12 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 an 10 grams of tissue
(defined as a tissue volume in the shape of a cube).

(2) 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.

(38) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as
averaged over the whole-body and spatial peak SAR not exceeding 1.6
W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in
the shape of a cube). Exceptions are the hands, wrists, feet and ankles
where the spatial peak SAR shall not exceed 4 W/kg, as averaged over any
10 grams of tissue (defined as a tissue volume in the shape of a cube).
General Population/Uncontrolled limits apply when the general public may
be exposed, or when persons that are exposed as a consequence of their
employment may not be fully aware of the potential for exposure or do not
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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 4.)

Uncontrolled ,
Human Exposure Environment Controlled Environment
: Occupational
General Population
Spa“?lBFr)aeiil)( SAR 1.60 m W/g 8.00 m W/g
Spatial Average SAR
° (Whole Bgdy) 0.08 m W/g 0.40 m W/g
Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00m Wig 20.00 m W/g

Table 4. RF exposure limits

Notes:
1. Uncontrolled environments are defined as locations where there is potential exposure of

individuals who have no knowledge or control of their potential exposure.
2. Controlled environments are defined as locations where there is potential exposure of
individuals who have knowledge of their potential exposure and can exercise control

over their exposure.

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.
FR2ER1E R U*%ﬁﬁ#\’ [EEapiEing fifﬁf’x Fif [ﬁJEﬁﬂ*‘fifﬁﬂx@ \'ﬁk‘?’f%‘« ° 4*-@%}%%’:’; £ ﬂl?[yi'l?’ﬁ‘ > Tﬁ‘f’f[ﬂl’ﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at




Report No. : E5/2016/60023
Page: 22 of 51

2. Summary of Results

WLAN
Max. Rated o ¢ G ;
i Avg. Measured verage over 1g
Mode Position Dl(sr:]z?:)c °l cH (:;sz) Power + Max. | Avg. Power | Scaling (Wkg) :1I°L
Tolerance (dBm) Pag
(dBm) Measured | Reported
WLAN802.11 b Inner surface 0 1 2412 10.5 10.42 1.86% 0.073 0.074 24
(Head)
Max. Rated o ¢ 5
i Avg. Measured verage: over
Mode Position |D'S12n¢e| oy | Freq. Power + Max. | Avg. Power | Scaling 10g (W/kg) Plot
(mm) (MHz) page
Tolerance (dBm)
(dBm) Measured | Reported
Quter surface 0 1 2412 10.5 10.42 1.86% 0.419 0.427 25
WLANB802.11
(Extrse?nity) b Edge 1 0 1 2412 10.5 10.42 1.86% 0.079 0.080 -
Edge 2 0 1 2412 10.5 10.42 1.86% 0.005 0.005

Note:

. sepomed SAR _ Fa(miw) I:N',__:"}':dkm}
Scaling = mearured JAR  FI(miE} 10
Reported SAR = measured SAR * (scaling)

Where P2 is maximum specified power, P1 is measured conducted power
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3. Instruments List
. Serial Date of last |Date of next
hlanuiactorer S lype number calibration | calibration
. Dosimetric
Schmid & Partner| - "¢ ielg | ExaDva | 3770 |Apr.27,2016|Apr.26,2017
Engineering AG P
robe
, System
Schmid & Partner =
Engineering AG Valth.datlon D2450V2 727 Apr.19,2016|Apr.18,2017
ipole
Schmid & Partner|Data acquisition
Engineering AG | Electronics DAE4 856 Apr.21,2016|Apr.20,2017
Schmid & Partner Software DASY 52 N/A Calibration | Calibration
Engineering AG V52.8.8 not required|not required
Schmld &.Partner Phantom SAM N/A Callbrat!on Callbrat_lon
Engineering AG not required|not required
. Network
Agilent Analyzer E5071C |[MY46107530|Jan.07,2016|Jan.06,2017
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  \MY44300677 not required|not required
Agilent ~ |Puakdirectionall - Zoon  yvivagi51242| Jul. 11,2016 |Jul. 10,2017
coupler
. RF Signal
Agilent Generator N5181A [MY50141235|Dec.24,2013|Dec.23,2016
Agilent Power Meter | E4417A |MY51410006(Jan.07,2016|Jan.06,2017
Agilent Power Sensor | E9301H |MY51470002(Jan.07,2016|Jan.06,2017
Digital
TECPEL thermometer DTM-303A| TP130073 |[Feb.26,2016|Feb.25,2017
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4. Measurements

Date: 2016/7/26
WLAN802.11 b_Head_Inner surface_CH 1
Communication System: WLAN 2.45G; Frequency: 2412 MHz
Medium parameters used: f = 2412 MHz; 6 = 1.791 S/m; ¢, = 38.844; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 21.9° C

DASY5 Configuration:

« Probe: EX3DV4 - SN3770; ConvF(7.12, 7.12, 7.12); Calibrated: 2016/4/27;

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

o Electronics: DAE4 Sn856; Calibrated: 2016/4/21

« Phantom: Body

« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Body/Area Scan (81x91x1): Interpolated grid: dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 0.0999 W/kg

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

Reference Value = 4.513 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.138 W/kg

SAR(1 g) =0.073 W/kg; SAR(10 g) = 0.038 W/kg

Maximum value of SAR (measured) = 0.103 W/kg

dB

-5.13

-10.25
-15.38
-20.50
-25.63

0 dB = 0.103 W/kg = -9.87 dBW/kg
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Date: 2016/7/26
WLAN802.11 b_ Extremity _Outer surface_CH 1
Communication System: WLAN 2.45G; Frequency: 2412 MHz
Medium parameters used: f = 2412 MHz; 6 = 1.96 S/m; &, = 51.118; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.0° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/ Body/Area Scan (91x61x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 2.43 W/kg

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

Reference Value = 2.657 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 2.86 W/kg

SAR(1 g) = 0.926 W/kg; SAR(10 g) = 0.419 W/kg

Maximum value of SAR (measured) = 1.68 W/kg

dB

-5.19

-10.38
-15.56
-20.75
-25.94

0 dB = 1.68 W/kg = 2.25 dBW/kg
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5. SAR System Performance Verification

Date: 2016/7/26
Dipole 2450 MHz_SN:727_Body
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; ¢ = 2.021 S/m; ¢, = 50.975; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1° C ; Liquid temperature: 21.8° C

DASY5 Configuration:

e Probe: EX3DV4 - SN3770; ConvF(7.37, 7.37, 7.37); Calibrated: 2016/4/27;

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

« Electronics: DAE4 Sn856; Calibrated: 2016/4/21

« Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x51x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.7 W/kg

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

Reference Value = 98.63 V/m; Power Drift = -0.00 dB

Peak SAR (extrapolated) = 27.1 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.78 W/kg

Maximum value of SAR (measured) = 19.8 W/kg

dB

-4.35
9.1
-13.66
-18.22
2211

0 dB = 19.8 W/kg = 12.97 dBW/kg
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Date: 2016/7/26
Dipole 2450 MHz_SN:727 Head
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; o = 1.837 S/m; ¢, = 38.803; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3770; ConvF(7.12, 7.12, 7.12); Calibrated: 2016/4/27;

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

« Electronics: DAE4 Sn856; Calibrated: 2016/4/21

« Phantom: Body

o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/Pin=250mW/Area Scan (51x51x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.8 W/kg

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

Reference Value = 102.2 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 25.9 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.92 W/kg

Maximum value of SAR (measured) = 19.5 W/kg

dB

-4.32
-8.64
-12.96
-17.28
-21.60

0dB = 19.5 W/kg = 12.90 dBW/kg
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6. DAE & Probe Calibration Certificate

Calibration Laboratory of

; S, Schwelzerischis Kalibrierdienst
SChI'F‘II:d & F:artnar % Service suisse d'étalonnage
EI'IgII"IEE.'I’[F!g AG f.-",}_:ﬂ\"'“ = Bervizio svizzern di taratura
Zeughausstrasse 43, 8004 Zurieh, Switzerdand -¢¢’I/I;::|l‘-\“\} Ewiss Calibration Service
LTI

Aocredied by the Swiss Accraditation Senvice (SAS) Accreditation Ne.: SCS 0108
The Swist Accreditation Service I3 one of the signatories to the EA

Multilsteral Agreement for the recognition of callbration cerfificates
Client SGS-TW (Auden)

|[CALIBRATION CERTIFICATE

Cerlificata No; DAE4-856_Apri6

:aquct

DAE4 - 5D 000 D04 BM - SN: 856

ECaIihral‘on procedure(s) QA CAL-06 v20
Calibralion procedure for the data acquisition slectronics (DAE)

| Gallbraton date;

April 21, 2016

| This ealibration serificaln documents ke Iracaatilily to national slandards, which realiza the physical units of measuremants (51}
The measuramants and Ihe uncerainiles with confidance probability are given on tha foliowing pages and se pan of 1he cenlfsabe

All enlitirations: heve been conducied i i closed liborateey lclily: savinonmend lemparaiune (22 2 31°C and humidity < 70%

Callbration Equepmant used [M&TE critical for callbration)

Primasy Standards | 10 ¥ Crl Dele (Cenfficals MNo.) Scheduled Calibiralo
Wiy Mulismertar Type 2001 B 09-S0p-15 [No: 77153 Sep-18
Speondary Slandands | | Check Date [in housa) Scheduled Chees
Aulo DAE Calibralion Lina EE |JWE 053 AN 1001 05-lan-18 {in howse check) In house check: Jan-17
Callbrator Box W21 5E UMS 006 &4 1002  05-Jan-16 (in house chack) Im house check: Jan-17
Namia Function Signature
Cakorated H.Mayora Technician ;
o G oy
Approvod bi: Fin Bomioit

Deputy Technical Managsr

r\-'f @hwx b

Izsusd: April 21, 2015

This calbraticn certibcate shall rod ba reproduced exeept in 1ull withou wiiiten spproval of The lasorsiony.

Fage1of &

Cerificate Mo; DAE4-B856_Apr1&
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Calibration Laboratory of A
Schmid & Partner %
Engineenng AG z =

Schwelrerischer Kalitriardisnst
Smryice suisse d'élslonnage
Servizio svizzera di taratura

S
Cc
S

Zeughausstrasse 43, 004 Zurich, Switzerand ’::’ffz‘?\; Swiss Calibration Servies
BT R
Acoradited by he Swiss Azcrditilion Savics (SAS) Accroditation Mot SCS 0108

The Swiss Accreditation Service is one of He signatories to the EA
Multitateral Agresment far the recognition of callbration certificates

Glossary

DAE data acquisition elecironics

Connectorangle  infarmation used in DASY system lo align probe sensar X to the robot
coordinate system,

Methods Applied and Interpretation of Parameters
s DC Voltage Measurement. Calibration Factor assessed for use in DASY systern by
comparison with a calibrated instrurnent traceable to national standards. The figure given
corresponds 1o the full scale range of the voltmeler in the respactive range.

s Connector angle: The angle of tha conneclor is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is nol reguired,

& The following parameters as documented in the Appendix contain technical Information as a
result from the performance test and reguire no uncertainty.

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

* Common mode sensitivity: Influence of a positive ar negative comman mode voltage on
the differantial measurement.

» (Channel separation: Influence of a voltage an the neighbor channels nol subject to an
input voltage.

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

s Input Offset Measurement. Outpul voltage and siatistical resulls over a large number of
zero voltage measurements.

* [npul Offset Current: Typical value for information; Maximum channal input offset
current, not considering the input resistance.

¢ Inpul resistance: Typlcal value for information: DAE input resistance at the conneclar,
during internal auto-zeroing and during measurement,

# Low Batlery Alarm Voltage: Typical value tor informaticn. Below this vaoltage, a battery
alarrm signal |s generated.

+  Power consumption: Typical value for information, Supply currents in varnous operating
modes.
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Page :
DC Voltage Measurement
A/D - Canverter Resolution nominal
High Range: 1LsB = 8.1uV, full range = -100...+300 mV
Low Range: 1LSB = GinV, full range = -1.......+3mV
DASY measuroment parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y z
High Range 403.450 + 0.02% (k=2) | 404.571 £ 0.02% (k=2) | 403.888 +0.02% (k=2)
Low Range 3.97641 + 1.50% (k=2) | 3.97912 & 1.50% (k=2) | 5.97786 + 1 60% (k=2)

Connector Angle

Connector Angle to be used in DASY system

520°%+1°

30
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (V) Difference (uV) Error (%)
Channel X + Input 19899611 0.51 0.00
Channel X + Input 19999.18 234 -0.01
Channel X - Input -19999.41 1.06 =0.01
Channel ¥ + Input 199997 .66 251 0.00
Channel Y + Input 19998.64 -2.84 -0,01
Channel Y = Input 20002 .21 -1.65 0.01
Channel Z + Input 199995.89 062 0.00
Channel £ + Input 19999.35 213 -0.01
Channel £ = Input -20002 57 -1.88 0.01
Low Range Reading (uV) Difference {uV) Error (%)
Channel X + Input 2001.58 10 o.m
Channel X + Input 202.26 040 0.20
Channel X = Input -167.29 076 -0.38
Channel ¥ + Input 2001.58 0.10 0.00
Channel ¥ + Input 200.88 -1.06 052
Channel Y = lnput -189.48 -1.39 0.70
Channel £ + Input 2001.75 0.28 0.
Channel Z + Input 201.40 -0.39 -0.19
Channel Z - Input =168.94 -0.E8 0,35
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Common mode High Range Low Range
Input Voitage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -14.19 -16.08
- 200 18.03 16,49
Channel Y 200 243 273
- 200 0.85 0.08
Channel Z 200 10.84 10.76
- 200 -12.44 -12.80
3. Channel separation
DASY measurement paramelars: Aulo Zero Time: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ {uV) Channel Z (uV)
Charnmnel X 200 - 1.98 281
Channel Y 200 780 - 4.11
Channel Z 200 9.54 4.60 -
Cartificate Mo: DAE4-858_AprlE Pagea 4 of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters; Auto Zero Time: 3 sec; Measuring time: 3 seq

High Range (LSB) Low Range (LSB)
Channel X 16223 16358
Channel ¥ 15847 17393
Channel Z 15877 17066

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

Input 10MG
Average (V) | min. Offset (uV) | max. Offset (uV) | o [(’::1“““

Channel X 0.86 0.04 150 025
Channel ¥ -0.51 -2.36 033 0.41
Channel Z -0.75 -2.04 o001 0.30

6. Input Offset Current
Mominal Ingut circuitry offset current on all channels: <254

7. Input Resistance (Typical values for informatian]

Zeroing (kOhm) Measuring (MOhm)

Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for informatian)
Typical values Alarm Level (VDC)
Supply {+ Vee) +7.9
Supply (- Vec) 7B

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply {+ Vee) +0.01 +B +14
Supply (- Vee) -0.01 k1 4
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Calibration Lﬂbﬂmlﬂ'w of i\“:\:\\'«a‘:‘_’?{l’f{i 5 Schwaizerischer Kallbriendignst
Schmid & Partner iiullﬁf- ¢ Service suisse détalannage
Engineenng AG ey s Servizio svizzero di terature
Zoughaussirasse 41, 8004 Zurlch, Switsarland -:"’rf’.':‘:\\"\? Swise Calibration Service
LU P AL
Matrediind by the Sess Accrediabion Sannce [SAS) Accrediistion No: SCS 0108

Tha Swiss Accraditation Service is one of the signatonas fo the EA
Multlisteral Agreement for the recognilion of calibration cerfificates

clent  SGE-TW (Auden) Centificate Mo: EX3-37T0_Apri6
|CALIBRATION CERTIFICATE
Object EX30V4 - Sh:ATT0
Cataration orocesre(s) QA CAL-01.v9, QA CAL-12.v9, GA CAL-14.v4, A CAL-235,
QA CAL-Z26.vE

Calibration procedure for dosimetric E-field probes
Calibralan dale. April 27, 2016

This calibralon cendizale documens the raceebilily (o nalional slandards, which reeize the physical units of megswremanis (51}
Thiin menstremiets and e ancertaiiies with confidence probabillly s given an B Iobdwing pages end aré part al he carlifiéale.

All calibrations hava bean conduslad in the Glesed Shomiory olity, amvirenmen lemperaldie (22 & 3°C and homsdity < 70%

Calibragion Equipment sed (METE oobical for callbrsan)

i."l“"' Standards [ir] Cal Daie (Carificate Mo. | Schaduled Calbration

P misler NEF S 1D4ATTR (8-Ape- 168 (Mo, 217-02 268/ 2265) Api=T7

Frwer sensofr MRP-2491 BR- 1034 Df-Ape- 16 (No. 1702268 | Apr-1T

Piowes sansor NRF-Z91 SN 103245 DE-Apr-16 (No. 217-00288) Agr-17

Referencs 20 dB Atenuator | SN 55277 (20x) [5-Am-16 (N, 217-02283) AT

Ralerence Probé ESIOV SN 3013 31-Dec-15 (No. ES3-30H3_Decis) Diac-18

DAE4 SN 660 23-Dae-15 (Mo, OAE4-BS0_Dec1s) DOec-16

Secondary Slendars n Chach Oate (in housa) Scheduled Chach

Power meter Edd 198 SN SR 120874 OG- A= 16 (No. 247-0728502204) In house chack: Jus-16

Power serisar E44124 Sea Mvd 14a8087 DG-Apr-16 {No. 217-02786) I howjse check, un-16

Fower sapsar E44124 SM: Q00110210 OB-AQi-16 (Mo, 217-0284) In houss chack. Jun-16
| ®F gererator MP BE4EC S US3IB42U01TI0 Qe-hun-39 fin hoise check Agr-13) I hauge check. Jun-16

Hoswark Aralyzer HE BT5IE SH: US37H00584 1B-0ci-01 [n house check Do) | 16 house checy, Oc-18

Tl ye Function
Cadnraten by Sehucdier Lol Labarstory Technician

Frm———— Kz Pkl e ﬁg

fzsued: &pal 27, 2016 |

This caliaration cortificatn shall pol be repoduced esepl i ull wilhout seitten sporova ol ihe Baomtory
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Calibration Laboratory of i, S  Schweizerischer Kalibrierdhnst

Schmid & Parlner R ¢ Servies suisse délslannage
Engine&ring A e s Sarvizio svizzaro d [ratura

Zeughmirsirsse 41, 8604 Zurich, Switearand '?r’:'-_%‘m\“ Swiss Cafibration Sarvics

Arcvedited my Ihe Bwiss Becreoislon Senae (SAS) Accregitstion Ne: SCS 0108

Th Bwise Aocroditation Sarvica is one of the signatonns to the BA

Mltitaieral Agresment for the recognition of callamtion cerfificaizs

Glossary:

TEL trssue stroulating fouid

NORMx,y2 sansitivity in frae space

ConvF sensitivity In TSL/ NORM= y,z

DEP diode compression polint

CF cras! fastor {1/0uly_cyals) of the RF signal

ABC.D modulation depandent [inerrization paramsiars

Polanzation ¢ in rotation @nound probe @os

Polarizatian 4 # rofathan around an axiz that ts 0 the plane normal to grobe axis (31 measurement center)

I, i =0 Is normal to probe axis
Connectar Angle informalion used in DASY syelem o align prabia sensor X (o the robet epordinate sysiem

Calibration is Performed According to the Following Standards:

a) |EEE Std 1626-2013, "|EEE Recommended Practice for Determining Iha Paak Spalial-Averaged Specific
Absomition Rate (SAR) in the Human Head from Wirelesz Communications Devices; Measurement
Techniques”, June 20113

b)Y (EC 62208-1, "Procedurs to messure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity ta fha ear (requency ranga of 300 MHz to 3 GHz)", February 2005

o) |EC §2209-2, "Procedure to delermine the Speciic Absorption Rata (SAR) for wireless communication devices
uged In close proximity to the buman bady (frequency range of 30 MH2 Lo 8 GHz)", March 2010

d) KDE BBSE64, "SAR Measurement Requiraments for 100 MHz to 6 GHZ"

Methods Applied and Interpretation of Parameters:

«  WNORMs,y.2: Assessed for E-field polarization § = 0(f < 900 MHz i TEM-gell; f = 1800 Mz, R22 w,amguLdnJ.
MORM:, v,z are anly Intermediate values, 1.e,, the unsenainbes of NORM»),y.z does not afiecl the ©°-field
uncertainty inside TSL (see below GamwE)

= NORM{Dxy.z = NORMy.y.z * frequency_response (see Frequancy Response Chaft). This lnearizatlon (s
mmplementad in DASYS soflware versions later than 4.2, The uncerainty of the Requency responss & included
in the stated uncentainly of ConvF,

& DCPyx.y.z DOP are numercal linearnzation paranieles sssessed basad on the dste of power sweep with TW
zignal (ho uncerainly reguired), DCP does nol depend on frequency nar madiz

»  PAR: PAR 18 the Paak to Average Ralio thet ts not caiibrated but determined based on the signal
characteristics

= Ak ez Bry2 Cayz Dy 2z VRXyZ A B, C, D ame numerncal linearizalion parameters asseseod basad on
the dala of power sweep for specific modulation =ignal. The parametars do not depend on frequency nor
madiz. VR 15 the maximum calibeation range exprassed In RMS voltage across the diode,

& ComuF and Boundary Effect Parameders: Assessed In flat phantam uslng E-feld (or Temparatiira Transfer
Standard tor 1 < BOD MHZ) and ngide waveguide using snelybeal field distibutions besad on power
measurements for 1= B00 MHz. The same setups ane used for assessment of the paramelers applied for
boundary compensalian {alpka, depth) of which typical uncerainty values are given. These paramelers are
used In DASY4 softwars o (mprove probe accuracy close (o the boundary. The ssnsitivity in TSL comesponds
o NORMY, .2 = ComvF wherely the uneerainty cormespands 1o that glven far ConvF A fraquency dependent
CanvF s used In DASY varsion 4.4 and higher which allows extending the validity rom + 50 MHz 1+ 100
MHz

= Spherical fsofropy (30 dewalion frorm sotrapy). 0 2 Neld of low gradients realized using & Nat phantom
exposed by 8 palch antenna.

# Sensor Offsel: The sensor ofiset comeaponds (o the offset of virual measurement center from the probe o
{on probe axis). No lolamance required

= Conpecior Angle: The angle (= assessed using the information gained by detarmining the NORMY (no
uncerainty raqusnad).
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EX3DV4 - SN:3TTO April 27, 2016

Probe EX3DV4

SN:3770

Manufactured:  July 6, 2010
Calibrated: April 27, 2016

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 systeml)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=)
Morm {uVIIm)©)" 0.3 0.81 040 101 %
DCP (mV)” 100.4 974 102.0

Modulation Calibration Parameters

ui Communication System Name A B '] D VR Ung®
dB | dBvuv dB mv {k=2)
o cw X 0.0 0.0 1.0 000 | 1450 | +22%
¥ 0.0 0.0 1.0 148.7
H 0.0 0.0 1,0 1353

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

* The uncertaintics of Morm X,Y.Z do not affect the E*field uncerainly inside TSL [see Pages 6 and 8),

P urnsical Bnesadzation parameter; uncertainty not required.

 Uncenainly s deleminad using the max. devialion fram near response applying rectangular distibution and Is exprassed for the square of the
Tk vaaluse.
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EX3DV4- SN3TT0 April 27, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unc

F(MHz)® | Permittivity" (Sim) " ComvFX | ConwFY | ConvFZ | Alpha® | (mm) {k=2)
450 435 0.87 11.36 11.36 11.36 0.18 1.20 +13.3 %
750 41.9 0.89 9.83 9.83 9.83 041 0.88 +12.0 %
B35 41.5 0.90 9,47 2.47 947 0.14 1.48 +12.0 %
800 41.5 087 817 .17 8.17 0.15 1.78 +12.0 %
1750 40.1 1.37 819 8.19 8.19 0.12 1.68 +12.0%
1900 40.0 1.40 7.B8 7.88 7.88 012 1977 +12.0 %
2000 40,0 1,40 7.61 7.91 7.91 0.14 1.61 +12.0%
2300 349.5 1.67 TAT 747 747 0.13 208 +£12.0%
2450 39.2 1.80 7.12 7AZ 7.2 0.14 2.00 +12.0 %
2600 39.0 1.96 §.95 65.85 6,55 021 1.26 +13.0%
5250 359 4.71 5.03 5.03 5.03 0.40 1.80 +13.1 %
5600 355 5.07 4.42 4.42 4.42 0.50 1.60 +13.1 %
5750 354 5.22 4.83 4.83 4.83 0.50 1.80 +13.1 %

© Frequency validiy above 300 MHz of £ 100 Mz only applies for DASY vd 4 and higher {ses Page 2), alss it I resiricted to = 50 MHz. The
wricartainty is the RSS of the GomvF unceriainty o calibration frequency and the uncerdainty for the indicated frequency band, Frequindy validity
alow 300 MHz s = 10, 26, 40, 50 and 70 MHxz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively, Above 5 GHE frequency
walidity can ba sxiendad to £ 110 MHz,

F Al Frequencias below 3 GHz, the vaiidty of issee parsneters (s and o con be selaved 1o + 10% if bquid compensation formita is appled ts
measured SAR values. At frequancies above 3 GHE. the validity of tiesus parameters (s and =) s restricied 1o £ 5%, The wcertainly is the R3S of
the Cormf uncertamby for indicated tange! lissue paramaters.

3 plpha/Dapth ane determined dudng celbration. SPEAG warrants that the resnaining deviafion due b the boundary effect after compensation is
ahways less than + 1% for eguencies below 5 GHz and below 2 2% far fequencies between 3-8 GHe &t any distance lenger than heff ths probe b
diarmidier from She boundarny.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unc

f(MHZ}® | Permittivity" (8im)* ConvEX | ConvFY | ConvFZ | Algha® | (mm) (k=2}
450 56.7 0.94 10.49 10.49 10.49 0.09 120 | 133 %
750 55.5 0.96 9.43 9.43 9.43 0.19 126 | +120%
835 55.2 0.97 .30 8.30 9.30 0.17 143 | £120%
900 55.0 1.05 8.15 ERE 9.15 0.28 108 | +120%
1750 53.4 1.49 7.88 7.88 7.88 0.40 260 | £120%
1900 53.3 1.62 7.7 7.7 7.71 0.11 244 | £120%
2000 53.3 1.52 7.82 7.82 7.82 0.18 142 | +12.0%
2300 529 1.81 7.53 7.53 7.53 0.54 069 | £120%
2450 52.7 1.95 7.37 7.37 7.37 0.80 056 | +£12.0%
2600 52.5 2.6 712 7.12 7.42 0.80 056 | £120%
5250 489 5.36 4.34 4.34 4.34 0.50 180 | £131%
5600 48.5 5.77 3.70 3.70 3.70 0.60 190 | £131%
5750 48.3 5.94 4.07 4.07 4.07 0.50 190 | +131%

© Fraquancy validity aliove 300 MHz of £ 100 MHz onby appies for BASY vd.4 and higher (see Pags 2), else it & resticled lo + 50 MHz. Tha
uncartainby i th RS of the CorvF uncertainty ot colbration freguancy and tha uncartainty ior he indicated freguency band, Frequancy validty
beiow 200 Mz is % 10, 25, 40, 50 and 70 MHz for ConvF assessments 8130, 84, 128, 150 and 220 MHz respectively. Above 5 GHz frequensy
walicty can be exlended 1o = 110 MHz.

* At frequencies below 3 GH2., the validlly of tissue paramaters (5 and =) can be relaxed to = 10% # liguid compensation fermuls is spplied to
measured SAR values, A frequencias sbove 3 GHz, the validity of fissue parametens (rand o} is restricted to £ 5%. The uncertairdy is the RES of
the ConwF uneeriaindy for indicated targel tssue parametars.

= aDegth sra datsrmined during calibration. SPEAG wamants that the remaining deviation due to the baundary effect afier compeasation is
always less than = 1% for frequencies below 3 Gz and below + 2% for frequencies between 3-8 GHz at any distance farger than half the probe tip
diameler from the bowndary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2})
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Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: * 0.5% (k=2)
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Dynamic Range f(SARhead)

(TEM cell, foru= 1900 MHz)

Input Signal [ul]

i0? 10 |IU" 10 1o o

(o]

.
not compensated compensated

10
SAR [mWiremn3)

102 102 10 100 1|Q1 102 i
SAR [mWem3]
*]
rok compensated compensated

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DNVa— SNATTD Aprd 27, 2078

Conversion Factor Assessment

I = &35 MHz, WGLS RS (H_canvF) = 1900 MHz WGLS R22 (H_convF}
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Deviation from Isotropy in Liquid
Error (¢, 9), f=900 MHz

02 D4 Q& 0B 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

<10 -08 06 -04 -02 00
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EX30V4— SM-3770 Al 27, 2016

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3770

Other Probe Parameters

Sensor Arangement Triangular
Connector Angle (%) - 299 |
Mechanical Surface Detection Mode enabled
Optical Surface Deteclion Mode disabled |
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 rmm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibrafion Paint 1 mm
Probe Tip to Senaor Z Calibration Point 1 mm
Recommended Meagurement Distance from Surface 1.4 mm
Carlificate Moz EX3-3770_Apri6 Page 11 of 11
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7. Uncertainty Budget

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

A c D e f g h=c*f/e i=c*g/e k
. Tolerance/ |Probabilit . . . ! Standard Standard .

Source of Uncertainty Uncertainty v Div Div Value |ci (19) ci (10g) uncertainty |uncertainty vi, or Veff
Measurement system

Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% oo
Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% )
Isotropy, R

.60% 1.732 1 1 .54% 54% 0o

Hemispherical 9.60% V3 8 5.54% 5.54%
Modulation Response 2.40% R /3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% oo
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% 0
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% S
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% o
Integration Time 2.60% R v/ 3 1.732 1 1 1.50% 1.50% oo
Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo
class A evaluat(an

S;Saemb'em condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| o
RF ambient conditions - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
reflections

Probe positioner 0.40%| R /3 1.732 1 1 0.23% 0.23%| oo
Mechanical restrictions

Probe Positioning with 290%| R /3 1.732 1 1 1.67% 167%| oo
Irespect to phantom

Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% 0
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Test Sample related

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

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

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% o
Liquid permittivity 3.27%| N 1 1 0.64 0.43 2.09% 1.41%| M
(mea.)

Liquid Conductivity 3.64%| N 1 1 0.6 0.49 2.18% 178%| M
(mea.)

Combln_ed standard RSS 11.81% 11.63%
uncertainty

Expant uncertainty o o

(95% confidence 23.62% 23.26%

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

Bohmin & Parrer Engnesrrg A0

Zeuglaursmason 40, BOOH Lorch, Seimeociany
Prem 141 1 245 9700, Fax <4 | 345 85775
il vl gsasy coir, MG Aeriy SHBED D0

Cortificate of Conformity 7 First Article Inspaction

Report No.
Page: 45

I EEM Twn Pranom va.o
Typs Me G0 000 FAD
Serizs Mo TF-1150 and highar
Manufaciurer EFEAD
Zeuphaussirssen 41
CH-8004 2irich
Swilteesiand
Tests

The BEriSs productian procsss s siowe s AmEsaon 1o teal of Ars) aricas.
Compiete lesls wers made on the pre-sedss Type Ho. O 000 P40 AL, Berdal Mo, TP-1001 and an e

series fimt artcin Typa Mo, Q0 000 P40 BA, Serial Mo TP-1005. Cartain paramatens have been miested
wesing lurihoer ssries Lema (sebed sdmplas) or are wesied al sach em,

Tast Raguirament Detalis Unks msted
Dimenessns Campliant with (ha geometsy T8 CAD Filw [*) Firsl amticie,
10 thim CAD moded B
Wateral thickness | Complant witn the requirements 2mm +i- 0,2mm In Aat irst aniicle,
af ghell scearding 16 e slardards and specific smaas of Samples.
head mﬁ TP1374 H.
Matinal thickness | Compliznt with ihe requirements amm +- im &l Flrsi anicla,
atERP al i tha slandards Al imma
Materal Ciim © parmmetare for reauired 460 MHz - GHz! Material
paramelars FraQuuncies Relative parmitiivity < 3, | samples
Loag = = 0,05
WMateral redislivdy | The matécial hos been =sted 1o ba DEGMEBE based Fra-sariek,
oampabie with the liguids defined in | <imusling liguids First anicle,
I slendards (| hendled srd clransd Fiilmnal
scoording fo me namsclions. BEMpEs
Obsers paehinizal Mok or mansrial
cofmpali 3
Saggng ompilant with (he (Eaurements < 1% typical < 0.8% i Pramalfpﬂ
Erarding io he slardarde flled wish 155mm of Sample
Sagging of tha st segtion when flled | HELB00 and withaut Teating
| wilh tissue simulatng Houkl OUT bpdaw
Stamgards
['] CEMNELEC EN 50354
[2] |EEE 58 16520-2003

i

IEC 52208 Fen |

4] FCC DET Bulletin 65, Suppiamsnl €, Edition 01-i1
(7} Tha ITIS CAD fis |8 dedveed Trom [2] and i also wilvin 1ha oleranos mgiiimants of e ahapes of
the other documants

Conlormity

Baged on the sample tasts abous, we cartify hat this dam s In complience wiln the sncartanty
requraments of SAR magauramants speciied in standards [1] 1o [4]

Datn

Glgneturs | Samp

o7 2720085

ar Engl
s AL

)

M

IR ipeig.com, mpivwers s peeg cam

O hn B89 < O 000 fG0 E - ®
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9. System Validation from Original Equipment Supplier

Calibration Laboratory of PRy 5 Schwstmricches Knbonerdinnst

Sehmid & Parinar "“R“__'::"'_ c Servioe sulsse d'dalonnage
Enalneering AG B i tnsa

Eeughaussimsss 43, B0 Zurich, Switesiang s 5 swius Callbrution Sarvien

Aromdied by ths Swess Acoradisnnn Semacs (S45) fccraditation Mo, SCS 0108

The Swizs Actreditatbon Service in one of the mgnatories ko the EA
Manilsteral Agrasmaend for the recognition of oalibeation cenfoales

cien  SGS-TW {Audan]

|CALIBRATION CERTIFICATE |

Comttizate Mo- D2490V2-T2T_Apri6

oot

(o biraiin s il

Caliorafion dain:
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Calibration precedura for dipole validaticn kits abowa 700 MHz

April 18, 201e

Tl WSS

and s Lo
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Calioration Laboratory of P e

Sehimid & Partner e A Wy
Engineering AG S i c Sorvizio avizzero di tareiurs

Toughsussrassg 43, B004 Zurish. Swiznraiel -».;:’-ﬁ?\;ﬁ ;U*: &  Ewiss Cammben Sanieca

Ancioid by B Spess Acomclinion Seraoy | 545 dusputlimiben py: SCS 010R

This Ewelas Aspresistion Besvies & one ol he signilesies o (ke EA
Muilllinlirs Jigressres| foe e recogniizen o caismson oerlifeylag

Glossary:

TSL ligaue simulating ligquid

ComwF sensitivity i TSL  NORM xyz
A riol applicable or nal mezsured

Calibration is Performed According o the Following Standards:

g} |EEE Std 1628-201 3, "IEEE Pecommendad Practice for Determining the Peak Spatial-
Avaraged Specillc Absorption Rate (SAR) In the Humean Haad rom Wieless
Communleations Devices: Maasurement Technlgues”, June 2013

) |EC &62208-1, "Procadure to measure the Specific Absorption Rate (SAR) far hand-halkd
davices used in closs praxmily to the sar (freguency renge of 300 MHz 103 GHz)"
February 2005

c) |1EC 62208-2, "Procedue o delarmine the Spacific Absorption Rate (SAR) lor wireless
communication devices used in close proximity o the human bomhy (freguancy range of 30
MHz to & GHz)", March 2010

d} KO8 865664, "SAR Measuiement Requirements for 100 MHz ta § GHz"

Additional Documentation:
e8] DASYAS Systam Handbook

Methods Applied and Interpretation of Paramelers:

»  Measuremeant Condifions; Further details are available Trom the Yalbdation Repord at the end
of the certificate. All figurea statad in the cerilicals are valkl al tha Irsguancy Indlcated.

s  Antanra Parameters with TSL The dipole i3 mounted with the spaeer 10 positien its feed
point exactly below the center marking of ihe fiat phaniom sacfion, with the ams oriented
parallel 1o the body axis.

& Fasd Point impedanee and Refuin Loss; These parameters are measured with the dipole
positonesd undar the liquid iled phantom, The impedance stated is transtormed from the
measuiemant at Ihe SiA connector fo the feed point. The Retum Loss ensures low
reflected power. Mo uncerzinty required.

s Elacirical Defay; Oneaway delay betwean the SMA connecior and the antenna fesd point,
bl upicsrizinty recguinsd,

SAR megsurad; SAR measured al the stated antenna inpul power.
SAR noralzed SAA as moasured, nomalizan to an input pawsr of 1 Y a1 the anlenna
Connector

«  SAR for nominal TSL psrameters: The measured TSL parameters are dzed o calculale 1ha

naminal AR result.

Tha mFurlm umcertainty of maasulenie nt is stated as tha standard uncertainty of massuramant
multiplied by the covarage facto k=2, which for & norme| distibution corresponds io a coverage
probability of approximeatsly 95%.

CertifiGaks Mol D2450V2-T27_Apris EagE 2 CEA
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Measurement Conditions

DASY system configuration, &s far &5 not given on page 1.

DASY Varsion DAEYS WE2ER

Extrapolation Advanced Extrapclation

Phantom Madular Fiat Phantom

Distance Dipole Cantar - TSL 10 mm wilh Spascer

Zoom Scan Resolution e, gy, d2 = 5irm

Freguency 2450 MHz + 1 MHz
Head TSL parameters

T foliawing parsmeteds and calculalions wers enpliod.

Temperaiure Parmillivity Conduwstivity

Maminal Head TSL paramelars 2.0 332 1.80 mhahm

Bleasured Hesd TSL parameisrs (220 +0.2) °C 400+ & % 1.E3 mha'm £ 6%

Head TSL temperature change during test = 0.5 "G = -
SAR result with Head TSL

SAR averaged over 1 cm® {1 g) of Head TSL Goncitian

SAR maasured 250 mW inpul power 128 Wikp

SAR for nominal Hoad TEL parameders nommekized 1o 1W 510 Wikg = 17.0 % (k=)

SAR svaraged over 10 cm?® (10 g) of Head TSL cardilion

54K messured 250 mW input power 582 Wkg

SaR for namingl Heed TSL paramsters rearmalzed fo 1% 207 Wik = 16.5 % (k=2)
Body TSL parameters

T'h_amluwmgﬁwmudmmum-lnﬂld

Temperature Permittivity Conductivity

Nominal Body TSL parameters 2E0C LR 1.95 mbodrm

Measured Body TSL parametars (220 s 0.2 o5 SET+E % 148 mhofm = & %

Body TSL temperatune changs during test =050 -
SAR result with Body TSL

SAR averaged over § cm® (1 g) of Body TSL Candition

SAA measurad 250w inpul powar 12.5 Wikg

HAH tor nominal Body TSL parameters normadized to 1TW 48,8 Wik = 17.0 % (k=2)

SAR averaged cver 10 cm® {10 g} of Body TSL conditicn

SAR measuned 250 i inpiut poeer 808 Wikp

SAR for nominal Body TSL paramelens narmalizad o 1 W 22.3 Wikg = 16.5 % (k=2
Cartificate No: CR4B0V2-T27_Apri G Page 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impeadance, translormed to feed point | RO+ 200

Return Loss | =254 dR

Antenna Parameters with Body TSL

Impedance, ranslanmed o leed paint B21 4.0 2

Aeturn Lass -25.0dB

General Antenna Parameters and Design

| Elncsrical Dalay (one dirsction) | 1.148 ris

After long term use with 100W radiatad power, anly a slight warming of the dipole near the feedpoint can be measumed,

Thiz dipole is made of Standard seminigid coaxial calle, The cermer conducion al the Teeding line is diraclly conneched b the
sacond anm of tha dipoks. The antenna is tharafare sheet-cirouitad for DC-signals. On sema of the dipoles, small and caps
are addad 1o 1he dipoke ams in order 0 impeove metching when loadad accarding o tha posilon as axplainad in the
"Messurernent Condiliona® parsgraph. The SAR dala eme vl allected by this change. The owerall dipoda length b sl
acoording o the Standard.

1o axcassive fonse must be applied o the dipale arms, bacause they might bend or the soldesed connections near the
teadpoint may be demagad,

Additional EUT Data

Manutaciured by SPEAG
Manudactured an | Januany o, 2003
Cortificata Ma; DE4SUVE.727_darlE Paga d ol B
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DASYS Validation Report for Head TSL
Drale: 19.04.2016

Test Laboeatoey: SPEAG, Zunch, Switzerland
DUT: Dipole 2450 MHz; Type: D450V 2; Serial: D2450V2 - 5N 727
Communication System: UTD 0 - CW; Frequency: 2450 MHz
Medivm parameters used: = 2450 MHz; o = 183 Sim: &= 40; p= 1000 kg'm?
Fhantoms section: Flat Seciion
Measurement Standard: DASYS (IEEEAECIANST CR3.19-201 13
DASYS2 Configuration!

+  Probe: EX3DWY - SNT340; ConwF(7. 76, 7.76, 7.76); Calibrated: 31.12.2015:

+  Sensor-Surfuce: |Amm (Mechanical Swiface Detection)

o Eleciromics: DAES Sn601; Culibrated: 300122015

o Phanim: Flar Phantom 5.0 (fronty; Tepe: QDODPS0AA; Serial: 1001

« DASYS? 52881258 SEMCAD X 1460007371

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/@oom Scan (Tx7x7T)WCube 0:
Mlessurenment grdd: dx=Smm, dy=5mm, dz=5mm

Reference Value = 1121 ¥Wm; Power Doft = 0.05 dB

Peuk 5AR (extrupolated) = 25,7 Wike

SAR(D g)= L8 Wik SAR(ID g) =593 Wikg

Maximum value of SAR (measured) = 20,8 Wikg

-10.00
=15.00

20,00

-25.00

0B = 208 'l.h'n'li;:l_: 1318 -:‘iH‘i"f'.'k!,

Ganificate Mo, DZ450VE-TET_ApriG Page 5 ci 8
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Impedance Measurement Plot for Head TSL
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e
fan
A | 1 | | L L i I H
START 2 DE0.000 BOE MHE ; 2 5T0F 7 622,008 004 Wiz
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- End of 1*! part of report -
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