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The following samples were submitted and identified on behalf of the client as:
Equipment Under Test Mobile UHF Reader
Brand Name Marson
Model No. MR11A7
Company Name Marson Technology Co., Ltd.
Company Address 9F, No.108-3, Mincyuan Rd., Sindian Dist., New Taipei City
23141 Taiwan
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB865664D01v01r04,KDB865664D02v01r02,
KDB447498D01v06,KDB941225D07v01r02

FCCID IRJ-MR11A7

Date of Receipt Oct. 21, 2016

Date of Test(s) Nov. 21, 2016

Date of Issue Nov. 30, 2016

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

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

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

writing.
Signed on behalf of SGS
Engineer Supervisor

M oree (A, Johin e
Mason Wu “ ' g Ak John Yeh ,
Date: Nov. 30, 2016 Date: Nov. 30, 2016
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No.8, Nei Hu Road, New Taipei Industrial Park, NeiHu 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 Marson Technology Co., Ltd.

9F, No.108-3, Mincyuan Rd., Sindian Dist., New Taipei City

Company Address 53141 Taiwan
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1.3 Description of EUT

Equipment Under Test |Mobile UHF Reader
Brand Name Marson
Model No. MR11A7
FCC ID IRJ-MR11A7
Mode of Operation XIJUHF [X]Bluetooth
UHF 1
Duty Cycle
Bluetooth 1
TX Frequency Range |UHF 902 — 928
(MHz) Bluetooth 2402 — 2480
Channel Number UHF 0 — 51
(ARFCN) Bluetooth 0 — 78

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

Band Frequency Measured Reported | Position

UHF 902.25 0.334 0.518 Front side

Max. SAR (10 g) (Unit: W/Kg)

Band Frequency Measured Reported | Position

UHF 902.25 0.562 0.872 Front side
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UHF conducted power table:

Max. Rated Avg.
Frequency CH Power + Max. Average output power (dBm)
(MHz)
Tolerance (dBm)
902.25 0 20.5 18.59
914.75 25 20.5 20.04
927.75 51 20.5 20.31

Bluetooth conducted power table:

Average output power
Fr?'\qALIJ_lle;cy Data Rate | Max. power(dBm)

dBm mW
2402 1 4 4.00 2.512
2441 1 4 3.71 2.350
2480 1 4 3.29 2.133
2402 2 4 0.02 1.005
2441 2 4 -0.79 0.834
2480 2 4 -1.27 0.746
2402 3 4 -0.12 0.973
2441 3 4 -0.79 0.834
2480 3 4 -1.37 0.729
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1.4 Test Environment

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

1.5 Operation Description

Use specific software to control the EUT, and makes it transmit in maximum power.
SAR measurement was performed based on KDB inquiry.

Configuration 1 (19-SAR<1.6): Test all surfaces and side edges with a transmitting
antenna located at < 25 mm from that surface or edge at 10mm test separation
distance.

Configuration 2 (10g-SAR<4): Test all surfaces and side edges with a transmitting
antenna located at < 25 mm from that surface or edge at 0Omm test separation

distance.
ot $2.58 | 7.04
Left
. |
o~
@
—
Top
l— BTantenna
UHF antenna
™~
o3

Antenna location (front view)
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Edge 3 Edge 1 Edge 2

Edge 1/2/3 definition in KDB inquiry

Note:
1. There is the curvature on the front surface, and only edge 1 is required for
SAR measurement based on KDB inquiry.
2. UHF and BT use the different antenna path and they may transmit
simultaneously.
3. Based on KDB447498D01,

(1) The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at
test separation distances< 50 mm are determined by: [(max. power of
channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] - [Vf(GHz)] < 3.0 for 1-g SAR, and < 7.5 for 10-g SAR. When the
minimum test separation distance is < 5mm, 5Smm 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

(F=2)] (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.

e frjtion max. | max. SAR SAR
mode [exposure P power | power | f(GHz) [calculatiorjexclusion| test
distance :
(dB) | (mW) threshold|exclusion
(mm)
BT body 10 4 2512 | 248 0.396 3 yes
BT [extremity 5 4 2512 | 2.48 0.791 7.5 yes

4. According to KDB447498 D01, testing other required channels is not
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required when the reported 1-g SAR or 10-g SAR for the highest output
channel is < 0.8 W/kg or 2.0 W/kg, for 1-g or 10-g respectively, when the
transmission band is < 100MHz.

5. 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 = 1.45 W/kg (~ 10% from the 1-g SAR limit). The
same procedures should be adapted for measurements according to
extremity and occupational exposure limits by applying a factor of 2.5 for
extremity exposure to the corresponding SAR thresholds.
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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). 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.

s

Massisanen Sane o DASYS
T = x .

) [ v R e L wn 5 . B

o e - i ¥

PC

|_|cesci]

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.

© N

10.
11.
12.
13.

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

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

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

. The Electro-optical converter (EOC) performs the conversion between optical

and electrical of the signals for the digital communication to the DAE and for the
analog signal from the optical surface detection. The EOC is connected to the
measurement server.
The function of the measurement server is to perform the time critical tasks such
as signal filtering, control of the robot operation and fast movement interrupts.
A probe alignment unit which improves the (absolute) accuracy of the probe
positioning.
A computer operating Windows7
DASY 5 software.
Remote control with teach pendant and additional circuitry for robot safety such
as warning lamps, etc.

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing to validate the proper functioning of the system.
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1.7 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 HSL900
MHz Additional CF for other liquids and
frequencies upon request L

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 pW/q)

Dimensions

Tip diameter: 2.5 mm

Application

High precision dosimetric measurements in any exposure scenario
(e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 6 GHz with precision of
better 30%.
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SAM PHANTOM V4.0C

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

It enables the dosimetric evaluation of left and right hand phone
usage as well as body mounted usage at the flat phantom region.
A cover prevents evaporation of the liquid. Reference markings on
the phantom allow the complete setup of all predefined phantom
positions and measurement grids by manually teaching three
points with the robot.

Shell 2+0.2mm
Thickness
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 900 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.

z ¥
Spacer - X

ool = iy TR 30 Probe positioner
|/ 5 \'|
e “~_Fieid probe
\'\ . ; [ Fat phantom
\x& ‘/f/ | ;ﬁ /
Dipole
Signal ‘ =
generamr‘:]: 5 x":|:|'_
A1
i)
1
3

Fig. b The block diagram of system verification

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.
FRZEDIE IR I A SRS AR I - TR IR 007 « o AT A 2 IR P - T TR -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : EN/2016/A0010

. Page: 15 of 55
-
1w Measured _—
Validation 3 Frequency Target AZEBUIE SAR-1g Sl Measured
) /N SAR-1g , n
Kit (MHz) SAR-1g (mWi/g) normalized (%) Date
(mW/q) to 1W
Dao0oVv2 178 | 900 |Body 10.8 2.6 10.4 -3.70% [Nov. 21, 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 =2 10 cm £ 5 mm (Frequency >3G) during

all tests. (Fig. 2)

Table 2. Dielectric Parameters of Tissue Simulant Fluid

Target Measured
: Measured . . Target . : Measured
Tissue Dielectric " Dielectric - Measurement
Frequency Conductivity, Conductivity, | %dever | %devo
Type (MHz) Constant, o (S/m) Constant, o (S/m) Date
er er
900.00 55.000 1.050 56.839 1.056 -3.34% -0.57%
Body 902.25 54.992 1.053 56.832 1.061 -3.35% -0.72% Nov,21 2016
914.75 54.955 1.068 56.814 1.073 -3.38% -0.45%
927.75 54.915 1.084 56.792 1.077 -3.42% 0.66%
The composition of the body tissue simulating liquid:
Frequenc Ingredient Total
ota
y Mode Preventol
DGMBE| Water | Salt Cellulose |Sugar| amount
(MHz) D-7
900 |Body| — [631.68¢|11.72¢g 1.2g —  |600 g| 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.
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The measured volume of 30x30x30mm contains about 30g of tissue.

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

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|E[ =c or
yo, ot
whereby o is the conductivity, p the density and c¢ the heat capacity of the

liquid.

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

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

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

was presented in [3]. The estimated uncertainty of the setup is £5% (RSS)
when the same liquid is used for the calibration and for actual
measurements and +7-9% (RSS) when not, which is in good agreement

with the estimates given in [2].
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1.11.2 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:

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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1.12 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 C95.1-1992,

Copyright 1992 by the Institute of Electrical and Electronics Engineers, Inc., New

York, New York 10017. These criteria for SAR evaluation are similar to those

recommended by the National Council on Radiation Protection and

Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio

frequency Electromagnetic Fields,” NCRP Report No. 86, Section 17.4.5.

Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is a measure of the rate

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

have been related to threshold levels for potential biological hazards. The criteria
to be used are specified in paragraphs (d)(1) and (d)(2) of this section and shall

apply for portable devices transmitting in the frequency range from 100 kHz to 6

GHz. Portable devices that transmit at frequencies above 6 GHz are to be

evaluated in terms of the MPE limits specified in § 1.1310 of this chapter.

Measurements and calculations to demonstrate compliance with MPE field

strength or power density limits for devices operating above 6 GHz should be

made at a minimum distance of 5 cm from the radiating source.

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

(3) 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.)

e Exosre e o
Spatia(llslrazﬁ;( oA 1.60 W/Kg 8.00 W/Kg
P Whols bay) 0.08 W/Kg 0.40 W/Kg
(Haﬁgsa/tllzaelelifbxankkifvlil{rist) 4.00 W/Kg 20.00 W/Kg

Table 4. RF exposure limits

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

individuals who have knowledge of their potential exposure and can exercise control
over their exposure.
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2. Summary of Results

Body
Max. Rated Averaged SAR over
. Measured
Mode Position DBEIES CH At Avg. Avg. Power | Scaling 1g (Wikg) s
(mm) (MHz) | Power + Max. (dBm) Measure | o d page
Tolerance d gents
UHF Front side 10 0 902.25 20.5 18.59 | 55.24% [ 0.334 | 0.518
UHF Front side 10 25 914.75 20.5 20.04 11.17% | 0.413 | 0.459 -
UHF Front side 10 51 927.75 20.5 20.31 4.47% 0.44 0.460 27
UHF Back side 10 51 927.75 20.5 20.31 447% | 0.313 0.327 -
UHF Top side 10 51 927.75 20.5 20.31 4.47% | 0.074 | 0.077
UHF Left side 10 51 927.75 20.5 20.31 447% | 0.292 | 0.305
UHF Right side 10 51 927.75 20.5 20.31 447% | 0.112 0.117
Extremity
Max. Rated Averaged SAR over
' Measured
Mode Position LEED CH it Avg. Avg. Power| Scaling 10g (Whg) S
(mm) (MHz) | Power + Max. (dBm) Measure | oo oeq | P29€
Tolerance d eporte
UHF Front side 0 0 902.25 20.5 18.59 | 55.24% [ 0.562 | 0.872
UHF Front side 0 25 914.75 20.5 20.04 | 11.17% | 0.668 | 0.743 -
UHF Front side 0 51 927.75 20.5 20.31 4.47% 0.73 0.763 28
UHF Back side 0 51 927.75 20.5 20.31 447% | 0.51 0.533 -
UHF Top side 0 51 927.75 20.5 20.31 4.47% 0.14 0.146
UHF Left side 0 51 927.75 20.5 20.31 447% | 059 | 0.616
UHF Right side 0 51 927.75 20.5 20.31 4.47% 0.25 0.261
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3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenarios:
Simultaneous Transmition Configurations | Body |Extremit
UHF + BT Yes Yes
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3.1 Estimated SAR calculation

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

1) [(max. power of channel, including tune-up tolerance, mW) / (min. test separation
distance, mm)]-[Vf(GHz)/x] W/kg, for test separation distances < 50 mm:;
where x = 7.5 for 1-g SAR and x = 18.75 for 10-g SAR.

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

mode | frequency (GHz) eXDOSUre Maximum power | test separation Estimated
quency P (dBm) distance (mm) | SAR(W/kg)

BT 2.48 body 4 10 0.053 (1-9)
BT 2.48 extremity 4 5 0.042 (10-g)

3.2 SPLSR evaluation and analysis

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

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

The ratio is determined by (SAR1 + SAR2)71.5/Ri, rounded to two decimal digits,

and must be = 0.04 for all antenna pairs in the configuration to qualify for 1-g SAR
test exclusion.

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

When standalone test exclusion applies, SAR is estimated; the peak location is
assumed to be at the feed-point or geometric center of the antenna.
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Simultaneous Transmission Combination

reported SAR UHF and Bluetooth, ZSAR evaluation
» reported SAR / W/kg ZSAR
Position
UHF Bluetooth <1.6W/kg
Front side 0.518 0.053 0.571
Back side 0.327 0.053 0.380
Body Top side 0.077 0.053 0.130
Left side 0.305 0.053 0.358
Right side 0.117 0.053 0.170
. reported SAR / W/kg >SAR
Position
UHF Bluetooth <4W/kg
Front side 0.872 0.042 0.914
Back side 0.533 0.042 0.575
Extremity | Top side 0.146 0.042 0.188
Left side 0.616 0.042 0.658
Right side 0.261 0.042 0.303
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4. Instruments List
. Serial Date of last | Date of next
Menuigeiyier Devies ipe number calibration | calibration
Schmid & Dosimetric
Partner E-Field EX3DV4 3770 Apr.27,2016 | Apr.26,2017
Engineering AG Probe
Schmid & System
Partner Validation D900oVv2 178 Apr.20,2016 | Apr.19,2017
Engineering AG Dipole
Schmid & .
Partner  |P3laacquisition|  p,py 856  |Apr.21,2016|Apr.20,2017
. : Electronics
Engineering AG
Schmid & G G
DASY 52 Calibration | Calibration
.Par”?er Software V52.8.8 N/A not required | not required
Engineering AG
Schmid & G G
Partner Phantom SAM N/A Callbrat!on Callbrat_lon
. . not required | not required
Engineering AG
. Network
Agilent Analyzer E5071C |MY46107530[{Jan.07,2016|Jan.06,2017
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E  MY44300677 not required | not required
Ag”ent Dual-directional 772D MY46151242 JU|11,2016 JU|10,2017
coupler 778D  [MY52180302 Apr.13,2016 | Apr.12,2017
. RF Signal
Agilent Generator N5181A [MY50145142/Feb.19.2016|Feb.18.2017
Agilent Power Meter E4417A MY51410006|Jan.07,2016 |Jan.06,2017
MY51470002/Jan.07,2016|Jan.06,2017
Agilent Power Sensor | E9301H
MY51470001|Jan.07,2016 | Jan.06,2017
Digital
TECPEL thermometer DTM-303A | TP130073 |Feb.26,2016|Feb.25,2017
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5. Measurements

Date: 2016/11/21
UHF_Body Front side_CH 51(High Channel)_ Omm
Communication System: UHF; Frequency: 927.75 MHz
Medium parameters used: f = 927.75 MHz; 6 = 1.077 S/m; &, = 56.792; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:
« Probe: EX3DV4 - SN3770; ConvF(9.15, 9.15, 9.15); Calibrated: 2016/4/27;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2016/4/21
e Phantom: Head
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x101x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 2.40 W/kg

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

Reference Value = 23.93 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 2.14 W/kg

SAR(1 g) = 1.22 W/kg; SAR(10 g) = 0.730 W/kg

Maximum value of SAR (measured) = 1.67 W/kg

dB

-3.32
-b.64
-9.96
-13.28
-16.60

0 dB = 1.67 W/kg = 2.23 dBW/kg
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Date: 2016/11/21
UHF_Body Front side_CH 51(High Channel)_10mm
Communication System: UHF; Frequency: 927.75 MHz
Medium parameters used: f = 927.75 MHz; 0 = 1.077 S/m; ¢, = 56.792; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
e Probe: EX3DV4 - SN3770; ConvF(9.15, 9.15, 9.15); Calibrated: 2016/4/27;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn856; Calibrated: 2016/4/21
« Phantom: Head
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (51x101x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.563 W/kg

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

Reference Value = 14.59 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 0.536 W/kg

SAR(1 g) = 0.440 W/kg; SAR(10 g) = 0.284 W/kg

Maximum value of SAR (measured) = 0.512 W/kg

dB

-2.49
-4.97
-7.46
-9.94
-12.43

0 dB = 0.512 W/kg = -2.91 dBW/kg
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6. SAR System Performance Verification

Date: 2016/11/21
Dipole 900 MHz_SN:178
Communication System: CW; Frequency: 900 MHz
Medium parameters used: f = 900 MHz; o = 1.056 S/m; ¢, = 56.839; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3770; ConvF(9.15, 9.15, 9.15); Calibrated: 2016/4/27;

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

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

o 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) = 3.21 W/kg

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

Reference Value = 52.53 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 3.89 W/kg

SAR(1 g) = 2.6 W/kg; SAR(10 g) = 1.71 W/kg

Maximum value of SAR (measured) = 3.30 W/kg

dB

-2.10
-4.20
-6.30
-8.40
-10.50

0 dB = 3.30 W/kg = 5.19 dBW/kg
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7. DAE & Probe Calibration Certificate
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corrasponding to 2erd inpul vollage

& Inpur Offsel Measwement Ouiput voltegs and siatistical results over a lame number of
zEm wollage measuemants.

= Input Orfset Currant Typheal value foe infoymation] Maximum clanne inpat offsat
ourrant, nol consldering the iInput reslstance.

& Inpuf resisiance: Typcal value for mformation: DAE input resistance at tha connactar,
during intemzl aulo-zeroing and during measurement.

& Low Battery Alarm Vollage: Typical valua lor iInformation, Balow this vollaga, a baltary
alanm sional k= generalod,

& Pawer consumpiion: Typiesl value for information, Supoly surrents in vanous operating
mades.
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DC Voltage Measurement
AMD - Corwerter Resolution nominal
High Fange: 1L58 = auw full range = -100., #3300 my
Low Rangs: 1LSE = Finy full fange = -1,......43mV
DASY measuremen parameters: Ao Zarg Time: 3 sec; Maasuring fima: 3 a0
| catibeation Factors. X ¥ z
High Range 403450 + 0.02% (=2] | 404571 + 0.02% (k=2) | 403888 & 0,02% (k=2)
Low Range SETE41 4 1.60% (h=2) | B67I2 +1.50% (k=2) | 2ET786 + 1.50% (k=2
Connector Angle
| connector Angie i be umad in DASY systam | sepez1e
Corfificais Mec DAES-I5E_ApriE Paga ol 5
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Reeding (V) Ditfarance [pv) Ermor (%)
Channel X + Input 1E599E.11 .91 0.00
Channel X + Input 19990.18 234 A0
Channel X - Input ~19989.41 1.08 101
Channel ¥ + Input 193997 66 251 003
Chanrel ¥ + Input 1969684 284 B0
Channel ¥ = Input 2000221 -1.65 0.,
Channel Z + Input 150505 89 [1R:=3 0.0
Channel Z + Input 19990.35 213 a0
Channel 2 - inpunt -20002.57 188 0.0
Lew Range Feeading [uV) Difference (iv) Errar {%)
Channed ¥ + Input 201,68 0,0 oo
Channed X + Input 202.28 .40 020
Channed X - Input 18725 0,76 -0.38
Channel ¥ + Input 2001 B8 0,18 a0
Channed Y + Input 200,638 -1.08 -0.52
Channel ¥ - Inpat =188 48 =138 on
Channel Z + Input F001.75 k] i
Channel + Input 201.40 -39 -0.14
Channel - Input -188,84 0,68 035
2. Common mode sensitivity
DASY messuremant paramstars: Auts Zer Time: 3 sac, Measuring fime: 3 sec
Common mode High Ranpe: Lo Randge
Input Veltage (my) Average Resding (V) Average Reading (v}
Channel X 200 44,19 -18.06
- 200 1804 16.49
Channel ¥ 200 243 -2
- 300 0.85 0.06
Channel Z 2D i) 1075
- 200 -12.44 12,80
3. Channel separation
DASY measurBmaNt parametars: Auto Zaro Tima: 3 soc; Megsuring ime: 3 sec
input Voitage (m¥) | Channel X (g¥) | Ghannal ¥ (i¥) | Ghannel Z [u¥)
Channed X 200 - 1,54 281
Channel ¥ 200 780 - 1.11
Channel Z 20 .54 450 B
Carsdicata Mo: DAE4-B56_Aprig Paga 4o &
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4. AD-Converter Values with inputs shorted

DASY messurement parameters: Auss Zaro Time: 3 sec; Measuring time: 3 sac

High Range (LSE) Low Range (LSB)
Channel X 18223 16358
GChanmel ¥ 16847 17333
Channel Z 15877 17066

8. Input Offset Measurement
DASY messurement paramatars: Aubs Zero Time: 3 go; Maasuing fne: 3 sea

!EE 10

Average (uV) | min. Offest (V) | max. Offset (V) ““E;‘;‘“’“
Channel X 0.88 0.0 1.80 .28
Channel ¥ D51 -2.36 033 .41
Channel 2 475 2.04 0.01 030

6. Input Offset Current
Meminal Input clreuitry oflest currant on all dhannaels: <2584

7. Input Resistance {Typical vslues for mfarmation)

Peroing {kOhm) Maasuring (MOhm}
Channel X w0 200
Channel ¥ 200 200
Channal Z 200 200

8. Low Battery Alarm Voltage (Typisal vaiues for infanmatin)

Typical valuss Alarm Level [VOC)
Supply (+ Vee) ATE
Supply (- Vee) e

9. Power Consumption (Typical valuas fos informafian

Typical values Switched off (mA) | Stand by (mi) Transmitting {mA)

Supply (+ Voo +0.001 I a14

Supply (- Vee) =001 B -8
Cantdicata Mo: DAES-A56_Apr1E PageSof 5
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Callbration Laboratory af LA

Schmid & Flarlnm- Iy -‘-J‘I'\-\.“'E,"f’h;_- g h_’d‘_.'mlﬂlﬂr Ealbvierdienml
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Amcrodiled by the Smss ACio bl Sakn (E45) Aecraditenos Mo, SCS 0108

The Swins Accraditation s one of ihe sig i i E&

MukiBaiural Agresmesi dor the moogrition of saitbalion cealcsbes

ctiest SESTW (Audan) Giwliesinie: EX3-3770_Apri6
[CALIBRATION CERTIFICATE
Dbt ATV - SNEATTE

ket e e Igmwmmhmm
Callbwation proesdurs for desiehis £ probes

Gl i Al 27, 2076°
Firm i L i ity o nigene tm wiuch ruars U iy urdy o ]
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B sarsor HRP- 251 Sh 11248 G- Apr- T8 (NG, 2152 A1 1
o gereds NRPZIT Sh: VIEAE E-Age- 16 (Mo 21T-I520 At
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e mlee 44108 EN: G TaETS QO-AnE 1 Mo 217 - E2RSIran, I b gt ek Jan-18
Power warmar S T | Shi: WiY414 28067 Cf-Ape<IE (Mo, 217 D2A% In hearne sheck: Jun- 145
Fovaer sananr Cild 728 | B ol o CH-Opi-18 Mo 11?-!12"221'! Ini s e o sk . i - 1
| RE ginermor HF ARG | 5H UL ) Ge-Aup- i iecuse diarck Api-B8] ) In house eheok: Jun &5
Metserk Aralgzor T TEIE | SR 1 ST H-Cod 0 (I s efmem Om-i8) | In Dousa ehoo: Oc 48 |
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Calibration Laboratory of

4 E Echwoiresischar Kl hnerndsnsi
Schmid & Pariner [ Service wiisrsieslonnnge
Emgireering AG g Sl anser o b
Zaughauesiresss 43 M08 Zyrch; Switzedand Sveiss Cal Eemion Smvcu
Arcoifed By e Swes Aperdimiion Serene (5A5) Arcredimiion %o SES 1108
T Swas Acreceaton Sarvte (8 onn of the signatorm 1o fie E&
Wil il Agidirma il of Wie oo iilien of calErskan celifiie
Glosszary,
T5L lisgue sami@ling liguid
RORMY, .z gansiiviiy in free spaos
CionvF sishilivily in T | KOFKLY.2
(KT o ditde comrgressiar poin
CF eresd factor {17duty_cicla) of the HF signel
A B C D i ation vapardenl Brsszalioo paressiee
Prlarzasan o ip robalian arunt robe sk
Falarizeton 4 4 FoABLion arcna an aRis et is In1he plans Nerme 2 prona axs |6 measuraman cenlerl,
le., B =0 famal 1o pobe seis
Comnnectar SAnpe trdformation used i DASY spsien lo align ot sensn: 3 b e mbol coondiiale sysmem

Calibration is Parforrmed According to the Following Siandards:

&l |EEE Sid 1528-70%Y, "EEE Recommanded Practice for Dalemmimreg to Peak Spais]-Ayermaped Speois
Al A Fate (ZAR) 10 me Ruman Head from Wirsless Gomimunicetons Dayices, Measurament
Fchninquns”, June 3073

b IEC 822081, *Frocedure io measure the Specfic Absarption Rale (5AR] for himd-held devices =ed in close

amily o (e e (feiendy tAngE o 300 WHz 10 3 BHz). Febiuary 2005

ol |BC f2209-2, 'Progedirs (o determits e Speciiic dbeapbon Rate [SAR) farwealsse commimicaion deviss
merd b chose peoakmiby tihe humen fody (frenuency mnge of 30 MHz fo & GHzY. March 2090

dj HDE 845364, SAR Measiiemenl Raguiramanis for 100 BHz ip § GH

Methods Applied and lnlerpreiation of Parametsrs:

= WORME, y.2 Assessad for E-fleld polarizabion b= 0 F< 900 MHz in TEM-cell, = 18080 Mz R22 wavatpiida).
MOy 7 are only iermedioe values B, dhie wiceraingas of MORMz,y.2 dhes rel alsct he £°-Neld
vmcansinty inside TS0 (5ra balpw Coper)

®  NORLTS p.3 = NOFMx 7 * imequency, resporse |See Frequency Res phise Chafl], This linesization s
irpterrenied i DASYY sofwiane versipne 1eter en 4.7 Tha uncapairty of (ne frequancy meponse = nclisded
I the siated uncestainty of DanvF

xRNz OGP are numencal bearsalion paranaiens asssssed based an the daia of powar swesp win C8
signal (o wncermEindy raquined), DCP doss not depand on eguency noe media.

«  PARPAR & ths Peak @ Averpge Rain that = nol calibrabed bul debenmmnsd Dasan o0 Iheak)isE]
oireracleinsies

= ANpZ Beyr Ox 2 Oxpa VR 4 B C 0 ee rereics Inestiealion parenelers ssssaged Desad on
fha-data of power sweep for spechic madulason sigral The paramstars fad natb dapsmd on fraguency nee
mada. ¥ 5 Ihe masdmim calbrabon range expressed |f RVS voltage sciss fhe Sosde,

= CoovF and Bownnlary e Paramsders. Assessed iy &l phamom using E-Salt {or Temperature: Trarsher
Standeed for = B30 Mide) and inside wavequide wing analylical Tald distribalions Dessd on powes
msaguramans far i > B0 Mz, The samie setups ans sl for agsessmant of ihe paremalers spplied or
baunitary cormgensalis (alpnge, depth) of which hmicat unsertmmby values ane given. These paramalans ae
L iy DS saftwane ¥ Fmpicye pobe ancumcy clivse o thie baundary. The sanstiy in TEL cortesponds
I MR 7, 2 = CoreF Wby fhe Liibesal ity coeresgon s 10 thet given far CareF A fraquancy deponcient
G ig used in DASY warsian 4.4 and higher which allows exterdding e validity Tom = 50 8-z 16+ (00
Mz

& Enheriond isalropy (30 dEwalon ST Saiaid) oo lislio of low gracsants raalzor using o Bl i
apsed by & patoh antepna

= Sapzpr Offset The sensor affsat cormespands 2 e offaet of vifus) messersmant ceatar from the probe fp
(e paraile mai), M (olerancs required.

= Connector Anple: The angle & assessed using the nlomislion gElied by dssiminirg ne WO (R
uncerimimly requred),

Carfficalg No EX3-aTin Apri6 Pape dof 11
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EXIONA - ShEFTTD Aprl 27, 2ME

Probe EX3DV4

SN:3770

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

Calibrated for DASY/EASY Syslems

(Mobe: non-cormpatbile wilh DASY2 syatam!)

Cartilicate Mo: EX3-37 0 Aprig Page 3ef 11
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EXA0NA- SH:IFFD Aped 27, 2045

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

Basic Calibration Parameters
SLonear X Saneor Y Benanr Z Une (k=2)
Mezrm (odiimyT 0.31 0.E1 [ 101 %
DCF (mw] 1004 gr4 102.0

Modulation Calibration Parameters
uin

[ Commanication Systern Namn A B F o VR T

a8 | dBwv dB m¥ o)

[ o X 04 0.0 1.0 0.00 | 1480 | 22 %
BT [ 1.4 180T
F aa 1] 1.0 135,35

The reportad uncertainty of mesaurement is stated as the standard uncertainty of measurement
multiplied by tha coverage factor k=2, which for a normal distribution cormesponds to 8 coverage
probability of approximaiely $5%.

* Tre uncorindes of Morm K.Y, éo nol afec the B'-fekd uncedwnty inscs TSL jise Pages S asd &)
® shpraariznl Eraarizalion Baramenarn unoariningy ot negeiod.

T Uincsrtanty is deleemined weing e man devislion dnom linesr nsp g ey =TT T ELL R d fer ] ol e
Thakd valsa
Certificata Mo: EX3-37P0_ApriE Fage 4 of 11
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EXFON - SNETT0 Apel 37, 5046

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

Calibration Parameter Determined in Head Tissue Simulating Media

M) © "'mr' W ComE ¥ _| ConvF ¥ | ConwE ¥ ’ﬂ_!_t_nﬁn _{'ﬂ_m
450 435 0.ET 136 | 1136 | 1136 | 048 | 180 | +133%
750 413 0,53 8.83 983 583 | 041 | ome | +120%
835 215 0.90 8.47 947 847 | 044 | 148 | +120%
o 415 087 817 .17 gi7 | 045 | 17 | +130%
1750 404 .37 B18 813 BI9 | 01 | 166 | +1zo0%
1500 a0 1.40 THE 7.5 7EA | odz | 137 | rizow

| 2000 40.0 1.40 i 81 T 014 141 120 %
2300 3.5 167 a7 TAT AT 013 208 +120%
2450 .2 180 T2 7.2 742 | 04 | zo0 | £120% |
2600 50 186 6.85 595 695 | 02 | 138 | =1zo%
5250 358 471 5.03 5.05 503 | 040 | 180 | =134%
B0 355 5.07 442 4.42 443 00,5600 1.840 2131 %
5750 354 5.2 4583 4.83 481 | o080 | 180 | =131%

© Frequency valitiy aree 300 MMz ol 2 1N%W-ﬁ-&hwﬁ4ﬂﬂ#ﬂ¢lﬂw-ﬂ lhli!lll'mm 50 MHz. The

umewilidny is ihe R3E of tho CornF unooriainly of v ond fh i el I salidity
betiow 300 Wbz b + 10, 25, 40. 0 ared 70 MHz for CameF ascrsssennis al 30, uta.mwzmmum e § Gz foquancy
upidiny cim be arianded i £ 110 MHe

F Ak Tcumacii below 3 GHe, B validity of issue pacameters (5 and ] com ba mldeed 1o & 0% if Equid cormas metion fonm ua i appled 0
mnnred SAR vikies, nmmmamumdmmumuﬁhmw:ﬁmummwhmnﬂm-nr
HMFmﬂmhanmmmh 4

d during dpreral s 4 e Boinci

SPERG that the ¥ effort afior ]
uqumlm::mrmmwﬁﬂiwww:ﬂmmmhm Hmtwdmmlmhﬂhﬂhm'h
dhurler fros
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EX30A= SM:ATTD Al 27, 26

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

Calibration Parameter Determined in Body Tissue Simulating Media

| T{MHz} .ﬁ'.ﬁ:.'e.- w Con® X | ComvP ¥ | GonvP T iﬁ;ﬁ:}u ill:-“m
450 8.7 L] 1049 | 1049 049 | D09 | 120 | £133%
T50 55.5 056 843 Bal 243 .19 126 | 212.0%

835 552 0.7 9.30 030 B30 017 143 | $120%
200 550 1.08 9.15 2.15 8,15 0.28 1.06 +12.0%
1750 534 1.48 8] T8 .88 00 | 380 | 2120%
1500 53.1 1.52 .71 714 A | 041 | 244 | +1ROW% |
20010 53.3 152 T8 Fad 72 018 142 + 12.0%
2300 E20 181 783 r.E1 7.53 054 | 06 | =120%
2450 527 105 737 TaT 7.7 DED | 058 | 2120%

| 2800 s28 216 7.12 iz 7z 0RO | 0858 | +120%
5250 4B8 5,38 4.34 4.34 424 0,50 A0 | +131%
5600 485 57T 3.70 EXL] i 060 | 180 | #1340 %
TS0 | 483 5.94 4017 4,07 407 60 140 +13.1 %

e L L o e

Do 300 ielHZ B 2 10, 25, 40, 50 and 70 MHz Sor GonwF sasissnents ol B0, 54, 128, 160 ond 220 Wiz ipeciiely. Abss 5§ CHz frequency
valiity can be satandog i £ 110 MHE.

¥ &l foaquancies beiow 3 Gz, ||.¢nun|rd|mmmm1:wﬂunumu=mrlmuqu
mizsured SAR waluss. AL frquinscin abave 3 GH, the vabiity of (osu pamreunens jcand of i racicled 1o & B ﬂlwm-t'hﬂﬂaﬂf
the G unsessisly for inchomed sarget timaus anie e,

b mighaiTiepth am dalmmingd during sl bation. SPEAG wamarby that {he semeining deviaton oo o he

abyryn lecis faan = 1% for frequencies below § GHr asd baleer = 25 for frageencies tegbwzan ﬂﬂhwmrﬂmwmﬁhilhmm
diamicher from e bourdary,
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EXIDWA— SHATT Apil 27, 2016

Frequency Response of E-Field

(TEM-Cell:ifi110 EXX, Waveguide: R22)

T T TR T T T T T

TTTw

Apersrrrsrems < e |

[T E—

| 1. I

Frequency responss (normaized)
TT T T
|
{
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|
|
l

o7

Q-

8
z

p
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Uncartainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Coarificabe Ma: EX33TT0_Aprie Fage Tal 11

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.
2 Ve R lF*ﬁéfﬂﬁ%J @%‘Zﬁﬂ?ﬁiﬁﬁh Fif TﬁJEﬁL’*ﬁfﬁh@ W?ﬁ’%‘« ° ¢ﬁ§fﬁfﬁ¢ 2 }WJEF‘;F'I?:"FI‘ > F‘ﬁﬂl’ﬁ’fﬁ@i °

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



Report No. : EN/2016/A0010
Page: 42 of 55

EXIDV- SH:3TT0 Apnl 27, 1016

Receiving Pattern ($), 9 = 0°

=600 MHz, TEM =1800 MHz R22
- - : » at al ‘ E & 3 3 i, A v -
" : L] [] [ ; L] [
Tt ¥ T ] Ted 5 P T

ol [

o i A TP

Uncenainty of Axial lsotropy Assassment: £ 0L5% (kx2)
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EXIDNE- SNITIO Aprl 2, 2016

Dynamic Range f(SARqad)

(TEM cell , fouu= 1900 MHz)

Irgut Sgnad [ulv]

1 e m aw o e ot
AR [miicm)

I
mtm:plaulad compersabed

g
£
i
oot poompeeneasbed S0 T A D
Uneartainty of Linearity Assessment: £ 0.8% (k=2)
Cartificabe Mo: EX33F FO_Apris Paged ol 11
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EXIDV4- ENETTR

fApni 27, 206
Conversion Factor Assessment
f= B3k MHT WELS RS _comd) f= 1500 MHz WELS F22 (H_cond)
;S sl

- ]\ Hh,
£
i 3. |
% g " |

¥ lI

1 Ii

L {13 . | -._;r-_. an L1 _ d - u I|$,—| L -
s e i s

Deviation from Isotropy in Liquid
Error (b, #), f =900 MHz

40 -08 -0E 04 42 00 HF D4 A GE 14
Uncertainty of Spherical lsslropy Assassment: T 3 A% [k=2)

Canifica Ho: EX3-3TTO_Apri& Faga 10af
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EX30W4- SHEITTD Apell 2T, 2016

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

Other Probe Parameters
Bersor ATangemant Triangular
Connecior dnghe (7] =205
Mechanal Surfece Deleclion Mode ensnled
Optical Surface Detaction Mode disaticd |

| Probe Owerall Langth 337 mm
Profe Body Crameier 10 mm
Tip Leaglh o mm
Tip Diameber 2.5 mm
Probe Tip o Sansor % Callbration Point Tmm
Probes Tip to Sensar Y Calibration Paint 1 mm
Probe Tip [ Sensor Z Calioraton Pont 1 mem
Recommanded Measurement Distance from Suriaca 1.4 mm
Cortificale Ma: FE3-3770_Apri Fage 1 af 11
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8. Uncertainty Budget

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

A c D e f g h=c*f/e i=c*g/e k
Source of Uncertainty Eﬂf;’::t/v P'°bvabi”t Div  |Div Value |ci (1g)  |ci (10g) f;i’;?gﬂw f;i’;‘r’gﬂw Vi, or Veff
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%| oo
5:,:'?5”’;;6”_03 , 9.60% R /3 1.732 1 1 5.54% 5.54%|
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% oo
Linearity 470%| R /3 1.732 1 1 2.71% 2.71%| o
Detection Limits 1.00%| R /3 1.732 1 1 0.58% 0.58%|
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% o
Response time 0.80% R v 3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R v/ 3 1.732 1 1 1.50% 1.50% oo
m’fg’;’;zgﬂ;;) 1.75%| R /3 1.732 1 1 1.01% 1.01%| o
r'?(';:;mbiem condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
EZ:crggLesm conditions - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
;f::aﬁ;jifg;:icﬁons 0.40% R /3 1.732 1 1 0.23% 0.23%|
gs:cfgsgf:::gr:’”h 2.90%| R /3 1.732 1 1 1.67% 1.67%| oo
Post-processing 1.00% R V'3 1.732 1 1 0.58% 0.58% o
Max SAR Eval 1.00%| R /3 1.732 1 1 0.58% 0.58%|
Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90% M-1
Bi‘c’i:sa'i"n‘i:/der 3.60%| N 1 1 1 1 3.60% 3.60%| M-1
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% o
'(‘r:‘::)permit“"ity 1.36%| N 1 1 0.64 0.43 0.87% 0.58%| M
'(-rir?:;"j)c°”d”°ﬂ"ity 2.99%| N 1 1 0.6 0.49 1.79% 1.47%| M
;ﬁéi;?gg:ﬁz\géitglr;y -83.42%| R /3 1.732 0.78 0.71 -1.54% -1.40%| oo
gﬁ‘;‘;&f&gfflga;ty -0.72%| R /3 1.732 0.23 0.26 -0.10% 0.11%| oo
S:ggkr’tigii?vsmnda'd RSS 11.63% 11.55%

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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9. Phantom Description

Bohmin & Parree Engnesrrg A0

Exuglaunsmason 41, BUOH Lorch, Beiteedlany
Prioew +41 1 245 9700, Fax <41 1 245 3775
Filnilupsasy Coim, BB SAny STarg oer

Cortificate of Conformity 7 First Article Inspaction

I BEM Town Praniom va.o
Typs Me GO 000 FAD
rgs Mo TP-1180 and h#—r
Lifactunes EFEAD

Zouphaupsiresen &1
CH-8004 2irich
Swilteesiand

Tests

The B&riSs productian procEss Lisd siows s AmEsson 1o wesl of Arsd aricas.

Compiete lesiz wers made on the pre-sedes Type Ho. QD 000 P40 A8, Beral No. TP-1007 and an e
series fimt artcle Type Mo, Q0 000 P40 BA, Seriai Mo TP-1005. Cartain pararmatens have been miested
wesing furiher ssries lema (sebed sdmpias) ar are wsied al sach em,

Tas1 Raguirament Detalis Unhs tested
Dimenssons Campliaant with (ha geomesy T8 CAD Filw (%) Firsl amticle,
15 the CAD model fampies
Wateriml thickness | Lompiiant win the requiremenis 2mm -+ 0,2mem In fak irsd anticle,
af ahell secarding 16 the slardards ant specific smaas of Samples.
TP1374 H.
Matena| thicknass | Compliznt with ihe requiremenis amm - &l Flrsi anicle,
atERP mcearding i tha standards Al ilmma
Sateral Cialaciric parmmemrs for meaguired 300 MHz - f GHz! Malerial
DaramElars Fraquuoncias Relative parmitivity < 3, | samples
Legs tangent = 0,05
Matenal resislvedty | The matérial has been lesied 1o ba BEGMBE based Pra-sariek,
oampatbie with the liguids defined in | 2imuaing liguids Firsl anicle,
I slsndards [ handled srd clnsned Filmnal
scoording fo me Insmsclions. BEMpEs
Obsers pEennizal Mok lor masrial
mmuﬂﬂ;
Saggng ompliant the reaulrements < 1% typical < 0.8% i P{d‘tcﬁlfpﬂ
mecarding io he slarddrds flied wim 15%mm of Bample
Sagging of tha st seclion when flled | HELEG0 and withaut Teating
| wilh fissue simulatng Houkl OUTh
Stamgards
I'] CEMELEC EN 50361
i2] |EEE 518 1520-2003
13 IEC 62208 Pen |

[#] FCC OET Bulletin 65, Suppiamsnl €, Edition 01-41
(7} Tha ITHS CAD Nis |8 dedieed Trom [2] and i also wilvin 1ha tolerancs mgiiismants of e ahapes of
the other documants

Conlormity
Baged on the sample tasts aboue, we cartify hat this dam s In complience wiln the uneartanty
requraméants af SAR magauramants speciied in standards [1] 1o [4]

Date O7.07.2005 e o ey
& i oM Tt
\
gnaturs | S m
[t o, b Lam
Gre o 84 < 6 000 P40 G- b Paci Vit
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of AR o I "
- HEA R 5 i
Schmid & Pariar ’:\"\-"_f g o Sery e nulne o dslonnage
Enginearing AG e Servizic svizzoro df larsturs
Teugbaussbmese 43, B0 Zuich, Swimsrianc 'ﬁwf & EHwias Calibwntion Servics
Gy
Buermdind 7y v Bwiss dsemciingon Sanvio (SAS) Acemdimten He,: SCS 0108

The Swiss Accmditstion Servics ia ors ol the kignitories ta (hs EA
it lnieal Agreersend for the recogniticon of chlEmbion certificales

oot SGSTW {Auden) Corifiusts Me: DSOOV2-178_ Apri6
|CALIBRATION CERTIFICATE

| Cibgac= DEOOVE - SN TTH

Calbrathn [Hasoinais QA CAL-0S.vD
Calbration prosedurs for dipabe validstan Kits stove 700 MH:

ol sann dal April 26, 2016
This calbmbion cestfimls dociimanis P by 1 calisnal slessams. which aezo e physeal unils of massuramens [51)
The measresenis and e unoermindes wiF cofidercs probalolly des Green 00 [ folinsing peoes ana am pa of e deiriiae

A8 calhmions have baen condeciad n o dosed eboakory laciity: emieoomen mpambes {22 = 310 see oy < 70

Calbraion Equipmen used (METE critical for califuabin|

Prisury Erandisds — ] ol Date (Cartiloam M| Sechachsna Cadbalion L

Power medor RHP | SN 1O47TH E-Apr-18 [No. 297 -DOISSTIIE AT

Frass aansor RRF 2T | BN 1OxEa Lot LTI PRl AT

Povesr aunier NAP-ZH | Sn 105245 ARG (Mo, 21702280 Agm17

Falpmnoa 2 ofl Aferuaky Sk 5058 (20k) E-hpr-iE (Mo, 21708252 -1 T

e mismaict cominaion She D047 20 DT AE-AEeE (Mo 21702 AT
| Firlaranes Poobs EXIONS SN TaE D18 (WS EXETIE Dec1S) Dac1&
| DAES S B01 20D 5 (Mo, DREA-E0T D) 5] Che-1%,
|
| diey Strnda s Cfbeh Cata { hinsa) Schoowwd Cneck |
| P maber EFEM-4TA Srd G AT4RNT4 O7a0t-1E M. 217022220 I horoma chapk: Tt 18

Pt BENS0D HP BRI A S STl 7015 (P, 21702223 I hous o chieck: Dot 16

Pomnr sensad HE BEE1A ShE MTAVIHENT T 1% (bl 217 ) & house ohook: Ocl-16

RF germmin A&R BMT06 SR 4D0ET2 1015 dr howss chsck Jun-15) i housg cheok: Ol 18

bk Arabroer HE BTSIE EN: U I7E00535 1801 (n housa check Oe-15) = hosn crscn: Ool -t

Hamz Fimediom Sigralise
Cuiyaiad by Joton ¥pmmy Lpzerabory Technican ] |I A
|I —_ &
Approsad iy ngn Powons Tecrnical Manmgar Wz‘, 3
Issirad Aprl 20, T 6

This el bvanim sarfmta snal nol e eproduced secepl ool il Fe it of 1l EDoraiory.

Carricate Mo: DSOONE-1TI_Aprd Faga 1 ed 8
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Calibration Laboralory ol
Schmid & Parner

Engineering AG
Taughausstrenan £, D08 Zunch, Switzeriznd

Borsizio sviEsios 0f baralien

g Servior miiese d dialonnege
B  Sucs Caliiasian Ravice

hoomedlind by S B Afwdinl by Feveien (R4S Apenisten v SCS 008
Ths Evilne Ascredlation Servici ik cme al the signatcries {o Bwe EA

Bl A I e Py of callhraiion ot

Glossary:

Tal fis=ue simulating lkquid

ConvF sensitivity m TSL / NOAM .y =

A nnt applicable of nal measuied

Calibration is Perfarmed According lo the Following Siandards:

a) |[EEE Std 15268-2013, "|EEE Recommentded Practice far Delarmining the Feak Spaial-
Averaged Specific Absorpfion Rate (SAR) n the Human Head fram Wirsless
Communications Devices; Measuremen! Tachniguas”, June 2013

by 1EC 622081, "Procedure o measure the Specific Absarption Rate (SAR) for hand-hald
devices used i close praximily bo the ear (Irequency range of 300 MHz © 3 GHz)",
February 2005

c] IEC 62209-2, "Procedura o determine the Speciiic Absorplion Rate (SAR) for wirsless
communication devices used in close proximify o the human Body (freguency raega of 30
MHz o & GHz)", March 2010

dj KDB BE5664, *SAH Measuramenl Reguirements for 100 MHz 10 B GHz"

Additlonal Documéaniatlon:
&) DASYAS System Handoook

Methods Applied and Interpretation of Parameters:

s Measuremen! Conditions. Further dalails ars avallabla Irom e Valldaton Repor al the end
of ihe carbificate. Al Tigures stated in the carlificate afe valld al the frequency Indscatad.

= Anfenna Paramefers with TSL The dipole is mounted with the spacer to position iis feed
point exacty below the cenfer marking of the flat phantam section, with he arms oneniea
paraligl ta fhe body axs,

& Faad Painl Impedance and Belwr Loss: These parameters are measured with the dipois
pasiloned under the liquid filked phantom, The impedance stated is trensformed from the
measurement at the SMA connector fa the feed point. The Retum Loss ensuwras |aw
reflected power. Ma uncertainty reguired.

& Elagivical Defay; One-way deday between the SMMA connector and the antenna feed poim
Mo uncertainty required,

s SAR measured, SAR measured al the stated antenma inpul power.

=  SAR normalized: SAR as measured, nomalized to &n input powsr al 1 W at the anienns
CONNECtar,

= SAR for nomingl TSL paramelers: The measured TSL parameters are used o calculate the
naminal SAR result.

| The reporied uncertainty of measurement = stafed =8 the siandard upcettainty of measuremant '
rmultipliad by the covaraga factor k=2, which for & norma| distribulion comesponds {o a coverage
probability of appraximately 85%:.

Cartificnbe ba) DADOVIT M8 AR & Pajs.2 ol B
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Page: 50 of
Measurement Conditions
DASY system conliguralion, as far a5 not given on page 1.
DASY Yarslon OASYS VER AL
Extrapolation Advanced Extrapolation
Phantom Moular Flag Phariom N
Distance Dipole Center - TSL 13 mm wilh Spacer
Zaom Scan Resalution x, dy, dz =5 mm
Freguency B0 MHZ + 1 MHz
Head TSL parameters
Thia fdkowing paremeters and caleudations wera applia
Temgeraiure Parmittivity Condustivity ]
Mominal Head TSL parameters 20 415 .97 mha'im
Meazured Head TSL paramators. (220202 o 4156 % 085 mhafm = &%
| Head TSL tamperature change during test = 0540 —
SAR result with Head TSL
S4A avernged over 1 om” (1 g of Haad TSL Candition
5AR measured 250 W g power 268 Wikg |
SAR for nominal Haad TSL peremmaten nranmalizad o 1W 10,5 Wikg & 17.0 % {k=2) T
AR avaraged over 10 em” (10 g) of Head TSL eandificn
SAR maesunad 280 mW input paower 1.72 Wik
SAR Tor nominal Haead TEL pararmsiens nanmmalizad o 1W 6,96 Wikyg * 18.5 % (k=2
Body TSL parameters
The Eollowing parameters and caeulations ware apslied,
Temperature Permittivity Conductivity
Maominal Body TEL paramaters 2.0 550 1.05 mhavm
Measured Body TSL parameters (P20 6 0.2 0 B2 wE % 1.04 mhiotm + 8 %
Bady TSL temporature change during test < S S0 — —
SAR result with Body TSL
SaR averaged over 1 cm” (1 g of Body TSL Condition
SARA measurad 250 mW input power 2.6 Wikg
SAR for nerninal Bady TEL parameders nomalized io 1W 10.8 Wikg = 17.0 % (k=2)
SAR averaged over 10 om® {10 g) of Body TSL conditian
ZAR measured 250 mW input poresar 1,75 Wikp
SAR for nominal Bady TSL parameters nomnalized fo 1W 7.02 Wikg & 16,5 % (k=2)

Cerficats Moo DRIDVI-1TE_ApriE

BRI IR Phh i WETO0 - 4997+

Pagadofd

tested and such sample(s) are retained for 90 days only.
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Appendix (Additional assessments culside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, ranstormed to fasd poin AT B0 -14
Fedum Loss -H.BdB

Antenna Parameters with Body TSL

Impedance, transformed 1o feed point 480 -35K0
Aeiurm Loss - 23 di

General Antenna Parameters and Design

| Elcirical Delay fone dredtion) | 1.401 ns

Afler long barm uge with 100W mcbated powar, only & slight warming of ihe dipole near the feedpoint can be measured,

The dipole iz made of standard samirigid coaxiel cable. The centar conductar of the faeding ling is direcsy conmected 1o the
aecand arm of ihe dipole. The anlanns i iberedore shad-croutad for DC-gigneis. On soma ol the dpeles, small end caps
are added lo the dipale anms in arder fo improve matching when Ioaded sceerding 1o the pasition as explainad in tha
"Maasurement CGonditions” paragraph. The SAR data ame ol aflecied by this change. The overall dipale langth |s s51
accanding o the Siandard.

Mo excessive forca must ba applied to the dipale anms, becausa they might bend or e soidered comestions near the
feadpoint may be demaged.

Additional EUT Data

Manufactunad by SPEAG
manufactunad on January 28, 2003

Cartticsta Moo DSO0VE-17E_ApriE Fage 4 of 8
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DASYS Validation Report for Head TSL

Crate: 200042016
Test Laboratory: SPEAG, Zorich, Switreriamd
DUT: Dipole We MHz; Type: DNMIVE; Serial: DIV - SN:178

Communication System: UID 0 - CW: Frequency: 900 MHz

Medium parameters wsed: §= 8900 MHz o= 095 5/m; 6,=41.5;p= 1000 |\.",""I'-I
Phantom section: Flar Section

Measurement Standard: DASY S (IEEEMECTARST CAI19-2011)

DASYSE Configuration:
= Probe: EX3DWVE - SNT39% ConvFi9.7, 9.7, 9.7} Calibrated: 31.12.3015-
»  Sensor-Surtace: 1.4mm (Mechanical Surfisce Deteciion)
«  Electronics: DAE4 Sn6{1; Calibrated: 30.12.2015
+  Phantom: Fla Plantom 4.90; Type: QDOMOPSAA; Serial: 1001
«  DASYSZ 52 EH1258); SEMCAD X 14.6,1007372)

Dipole Calibration for Head Tissue EX-Probe/Pin=250 mW, d=15mm/Zoom Scan
(TXTXTWCobe 0 Measurement grid: du=Smm, dv=5mm, de=3mm

Reference Waloe = 6d 33 Wing Power Dyeifi = 0,02 dB

Peak SAR (eximpoland) = 4,00 Wihe

SARI g = 268 Wike; SAR(0 g} = 1.72 Wike

Mazimum value of SAR (measured) = 358 Wik

2.00

0dB =358 Wikg=554 dBWkg

Cestificats Ma: D300Y2-1T8_Apnd Faga 5ol B
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Impedance Measurement Plot for Head TSL

B 511 4

Ry
16

Hid

CHZ 314

Ca

u Fe

g

M Ape ZELE  L2iEs1a7

HEarmE g -'.*11_‘&‘!|'- 124.54 pF AR, B0 O3 MHz

5 dBSREF -390 dB A:-Fd. 79T 0B SdiE.sen nim HMz

Hig

ETRET

700,200 BB MHz ETOP 2 LDMEDS BOE Mz

Cadificats ha: DB00W2-1T8_Apr &

Fap=&cid
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DASYS Validation Report for Body TSL

Dage: 20004200 &
Test Laboratory: SPEAG, Purich, Switverland
DUT: Dipale S0 MHz:s Type: DOMY 23 Serkal; DO00W I - SN:178

Communicateon System: ULD O - CW; Frequency: 900 MHz

Medium parameters used: =900 MHz; o= 104 8/m; 5, =542, p= 1000 ic_n_u'u-ri
Phantom section: Flat Section

Measurement Stundard: DASY S (IEEEAEC/ANST C63.19-2011)

EASY 52 Conhgurilion:
o Probe EXSLY - SNTRY ConvF{9.64, 9064, 9.64); Calibrsted: 31.12.2005;
= Sengor-Surface; |4 (Mechanical Sudface Detechon )
s Electronics: DAEA Snoddl; Calibrated: 300122013
= Phantom: Flat Phantom 4.9 Type: QDOO0P49AA; Serial: 100]
= DASYS2 52E3(1258); SEMUCAD X 1461007372

Diipole Calibration for Body Tissue EX-Probe/Pin=250 mW, d=15mm/Foom Scan
(TxTxT W Cube U: Mesuramen grid: dx=5mm, dy=5mm, dz=3mm

Relemence Value = 6191 ¥Vim; Power Dah = -0.00 dB

Peak SAR (extrapolated) = 3.93 Wikg

SAR(] gl = 169 Wike: SARI0 gl = L.75 Wik

Maximum vialue of SAR (measured) = 353 Wikg
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