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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

Smart Phone
SHARP
606SH

Sharp Corporation, loT Communication BU
2-13-1, Hachihonmatsu-lida, Higashi-hiroshima-shi,
Hiroshima, 739-0192, Japan

IEEE/ANSI C95.1-1992, IEEE 1528-2013,
KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB941225D01v03r01,
KDB941225D06v02r01,KDB447498D01v06,
KDB648474D04v01r03,

APYHROO00250

Jun. 09, 2017

Jun. 09, 2017 ~ Jun. 12, 2017

Jun. 20, 2017

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

Remarks:

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

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

writing.

Signed on behalf of SGS

Engineer

A

'y i
Matt Kuo et AU e

Supervisor

:_E/’u/\ ‘h/t; /\
John Yeh

Date: Jun. 20, 2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

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

Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name Sharp Corporation, loT Communication BU

c Add 2-13-1, Hachihonmatsu-lida, Higashi-hiroshima-shi,
ompany AGAress  Iiroshima, 739-0192, Japan
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1.3 Description of EUT

EUT Name Smart Phone

Brand Name SHARP

Model No. 606SH

FCCID APYHRO00250

XIGSM XIGPRS
Mode of Operation  |[XJWLAN802.11 b/g/n (20M)

XIBluetooth

004401116120540 (WWAN)
004401116120557 (WLAN/BT)

GSM (DTM multi class B) 1/8.3

172 (1Dn4UP)
GPRS (support multi class 12 max) 1/2.76 (1Dn3UP)

1/8.3 (1Dn1UP)

WLANS02.11 b/g/n(20M) 1
Bluetooth 1

GSM850 824 — 849
TX Frequency Range [GSM1900 1850 — 1910
(MHz) WLAN802.11 b/g/n(20M) 2412  — 2462

Bluetooth 2402 — 2480
GSM850 128 — 251
Channel Number GSM1900 512 — 810
(ARFCN) WLANBS02.11 b/g/n(20M) 1 g 11
Bluetooth 0 & 78

IMEI
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Max. SAR (1-g) (Unit: W/Kg)
Mode Band Measured| Reported | Position / Channel
DMLeft [ IRight
GSM 850 0.08 0.11  |X|Cheek [ ]Tilt
128  Channel
[ JLeft XRight
Head GSM 1900 0.40 0.51 |[X|Cheek [ ]Tilt
810 Channel
[ JLeft XRight
WLANS802.11 b 0.24 0.29 |XICheek [ ]Tilt
1 Channel
Max. SAR (1-g) (Unit: W/Kg)
Mode Band Measured|Reported| Position / Channel
[ JFront [XBack
- GSM 850 0.20 0.27 128 Channel
ody-worn e
[ JFront [X]Back
GSM 1900 0.36 0.46 810  Channel
Max. SAR (1-g) (Unit: W/Kg)
Mode Band Measured|Reported| Position / Channel
[ JFront  [XIBack
GPRS 850 [ IBottom [ ]Right
(1Dn4UP) 026 | 035 \Fet
128 Channel
[ JFront [X]Back
Hotspot GPRS 1900 [ IBottom [ ]Right
¥ ode (1Dn4UP) 0.46 | 048 = oq
810 Channel
[ JFront  [XIBack
[ Top [ IRight
WLANS802.11 b 0.26 0.31 [Left
1 Channel
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GSM/GPRS Conducted Output Power Table:

GSM 850 conducted output power:

7 of 89

ik, | ustaverage [ Sorcetised
EUT mode PN CH Avg. power power
(MHz)
Power + Avg. Avg.
Max. (dBm) (dBm)
G8MB50 824.2 128 33.4 32.01 22.98
(GMSK) 836.6 190 334 31.99 22.96
848.8 251 33.4 31.83 22.80
The division factor compared to the number of TX time slot
- 1 TX time slot
Division factor
-9.03
GPRS 850 conducted output power:
Burst average power
Max. Rated Avg. Power +
Max. Tolerance (dBm) 334 31 29.6 e
1Dn1UP 1Dn2UP 1Dn3UP 1Dn4UP
Frequency Avg. Avg. Avg. Avg.
EUT model i)~ | C (dBm) (dBm) (dBm) (dBm)
GPRS 824.2 128 32.01 29.99 28.16 27.42
850 836.6 190 31.99 29.93 28.19 27.31
848.8 251 31.83 29.87 28.12 27.23
Source-based time average power
GPRS 824.2 128 22.98 23.97 23.90 24.41
850 836.6 190 22.96 23.91 23.93 24.30
848.8 251 22.80 23.85 23.86 24.22
The division factor compared to the number of TX time slot
Division factor 1 TXtime slot | 2 TX time slot [ 3 TX time slot [ 4 TX time slot
-9.03 -6.02 -4.26 -3.01
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GSM 1900 conducted output power:

iy | Burstaverage | Sovreevases

EUT mode Frmtlj_'ezr)\cy CH Avg. power power
Power + Avg. Avg.
Max. (dBm) (dBm)
011900 1850.2 512 304 29.18 20.15
(GMSK) 1800 661 30.4 29.22 20.19
1909.8 810 30.4 29.32 20.29

The division factor compared to the number of TX time slot

L 1 TX time slot

Division factor
-9.03

GPRS 1900 conducted output power:

Burst average power
Max. Rated Avg. Power +
Max. Tolerance (dBm) 30.4 27.9 25.9 25.2
1Dn1UP 1Dn2UP 1Dn3UP 1Dn4UP
Frequency Avg. Avg. Avg. Avg.
EUTmodel " \ihz) ~ | “7 | (dBm) (dBm) (dBm) (dBm)
GPRS 1850.2 512 29.18 27.26 25.45 24.79
1900 1800 661 29.22 27.20 25.48 24.83
1909.8 810 29.32 27.36 25.65 25.01
Source-based time average power
GPRS 1850.2 512 20.15 21.24 21.19 21.78
1900 1800 661 20.19 21.18 21.22 21.82
1909.8 810 20.29 21.34 21.39 22.00
The division factor compared to the number of TX time slot
Division factor 1 TXtime slot | 2 TX time slot [ 3 TX time slot [ 4 TX time slot
-9.03 -6.02 -4.26 -3.01
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WLAN802.11 b/g/n(20M) conducted output power table:

Max.
sy Rated Average
Band Mode Channel (MH2) Data Ratd  Avg. power
Power + (dBm)
Max.
1 2412 16.50 15.73
802.11b 6 2437 1Mbps 16.50 15.02
11 2462 16.50 15.28
1 2412 12.00 11.12
2450 MHz 802.11¢g 6 2437 6Mbps 12.00 10.78
11 2462 12.00 10.82
1 2412 12.00 11.19
802.11n-HT20 6 2437 MCSO0 12.00 10.63
11 2462 12.00 10.89

Bluetooth conducted power table:
Average Output Power (dBm) Max. Rated
Frequency Avg.
Mode Channel
(MHz) 1Mb oMb 3Mb Power + Max.
ps ps ps Tolerance
CH 00 2402 10.31 8.92 8.89
BR/EDR CH 39 2441 9.47 8.08 8.07 11.5
CH 78 2480 9.22 7.83 7.81
Average Output Power (dBm) Max. Rated
Frequency Avg.
Mode Channel
(MHz) GESK Power + Max.
Tolerance
CH 00 2402 -0.63
LE CH 19 2440 -1.37 3.5
CH 39 2480 -1.65
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1.4 Test Environment

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

1.5 Operation Description

1. The EUT is controlled by using a Radio Communication Tester (MT8820C), and
the communication between the EUT and the tester is established by air link.

2. 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.

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

4. SAR test reduction for GPRS mode is determined by the source-based
time-averaged output power. The data mode with highest specified time-averaged
output power should be tested for SAR compliance.

WLAN

802.11b DSSS SAR Test Requirements:

5.

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.

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:

7.

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.
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Other

8. BT and WLAN use the same antenna path and Bluetooth can’'t transmit
simultaneously with WLAN.

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

10. According to KDB865664D01v01r04, SAR measurement variability must be
assessed for each frequency band. When the original highest measured SAR is =
0.8 W/kg, repeated that measurement once. Perform a second repeated
measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement
is =2 1.45 W/kg (~ 10% from the 1-g SAR limit)

11. According to KDB447498D01v06 — 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 product
specific 10-g SAR.

SAR
Mode Position | Max. Power f(GHz) [ Calculation | exclusion SAR test
[GlEi) exclusion
threshold
BT | Body-worn 1.5 2.48 2.224 3 ves
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1.6 Positioning Procedure
Head SAR measurement statement

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

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

Cheek/Touch Position:

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

Ear/Tilt Position:

With the phone aligned in the Cheek/Touch position, the handset was tilted away from
the mouth with respect to the test device reference point by 15 degrees.
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Body SAR measurement statement

1. Body-worn exposure: 10mm

Body-worn accessory exposure is typically related to voice mode operations when
handsets are carried in body-worn accessories. The body-worn accessory
procedures in KDB Publication 447498 D01 should be used to test for body-worn
accessory SAR compliance, without a headset connected to it. When the same
wireless transmission configuration is used for testing body-worn accessory and
hotspot mode SAR, respectively, in voice and data mode, SAR results for the most
conservative test separation distance configuration may be used to support both
SAR conditions. When the reported SAR for a body-worn accessory, measured
without a headset connected to the handset, is > 1.2 W/kg, the highest reported
SAR configuration for that wireless mode and frequency band should be repeated
for the body-worn accessory with a headset attached to the handset.

2. Hotspot exposure: 10mm
A test separation distance of 10 mm is required between the phantom and all
surfaces and edges with a transmitting antenna located within 25 mm from that
surface or edge when the form factor of a handset is larger than 9 cm x 5 cm,

Test configurations of WWAN:
(1) Front side

(2) Back side

(3) Bottom side

(4) Right side

(5) Left side

Test configurations of WLAN:
(1) Front side
(2) Back side
(3) Top side
(4) Left side
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1.7 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the
Post-processing engine (SEMCAD). The system always gives the maximum values
for the 1 g and 10 g cubes. The algorithm to find the cube with highest averaged SAR
is divided into the following stages:
1. The extraction of the measured data (grid and values) from the Zoom Scan.
2. The calculation of the SAR value at every measurement point based on all stored
data (A/D values and measurement parameters).
3. The generation of a high-resolution mesh within the measured volume.
4. The interpolation of all measured values from the measurement grid to the
high-resolution grid.
5. The extrapolation of the entire 3-D field distribution to the phantom surface over
the distance from sensor to surface.
6. The calculation of the averaged SAR within masses of 1g and 10g.
The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm
away from the probe tip. During measurements, the probe stops shortly above the
phantom surface, depending on the probe and the surface detecting system. Both
distances are included as parameters in the probe configuration file. The software
always knows exactly how far away the measured point is from the surface. As the
probe cannot directly measure at the surface, the values between the deepest
measured point and the surface must be extrapolated. The angle between the probe
axis and the surface normal line is less than 30 degree.
In the Area Scan, the gradient of the interpolation function is evaluated to find all the
extreme of the SAR distribution. The uncertainty on the locations of the extreme is
less than 1/20 of the grid size. Only local maximum within —2 dB of the global
maximum are searched and passed for the Cube Scan measurement. In the Cube
Scan, the interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). The
uncertainty increases with the extrapolation distance. To keep the uncertainty within
1% for the 1 g and 10 g cubes, the extrapolation distance should not be larger than
5mm.
The maximum search is automatically performed after each area scan measurement.
It is based on splines in two or three dimensions. The procedure can find the
maximum for most SAR distributions even with relatively large grid spacing. After the
area scanning measurement, the probe is automatically moved to a position at the
interpolated maximum. The following scan can directly use this position for reference,
e.g., for a finer resolution grid or the cube evaluations. The 1g and 10g peak
evaluations are only available for the predefined cube 7x7x7 scans.
The routines are verified and optimized for the grid dimensions used in these cube
measurements. The measured volume of 30x30x30mm contains about 30g of tissue.
The first procedure is an extrapolation (incl. Boundary correction) to get the points
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between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g cube is
placed numerically into the volume and its averaged SAR is calculated. This cube is
the moved around until the highest averaged SAR is found.

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

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

1.8.1 Transfer Calibration with Temperature Probes

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

Whereby o is the conductivity, p the density and ¢ 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:

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
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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].
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1.8.2 Calibration with Analytical Fields

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

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

This corresponds to the standard field method for probe calibration in air;

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

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

must be considered in the assessment of the uncertainty:

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

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

3. Due to the small wavelength in liquids with high permittivity, even small setups
might be above the resonant cutoff frequencies. The field distribution in the
setup must be carefully checked for conformity with the theoretical field
distribution.
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1.9 The SAR Measurement System

A block diagram of the SAR measurement system is given in Fig. a. This SAR
measurement system uses a Computer-controlled 3-D stepper motor system (SPEAG
DASY 5 professional system). Model EX3DV4 field probes are used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|2)/ p
where o and p are the conductivity and mass density of the tissue-simulant.

et
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Fig. a A block diagram of the SAR measurement system

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AR L'*%’;ﬁ»%’:ﬂv‘»’@%ﬁﬁﬂﬁ;’/ﬁ%mpﬁﬁj ’ IﬁJH«*jL'*ﬁaWérPﬁl‘ﬁQOR o #iﬁﬁ%i’:‘; 2 FJ%}F'I?’F‘ ’ T\F‘ﬁ([’m?i‘u °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



| Report No. : E5/2017/60004
Page: 21 of 89

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

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

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

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

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

5. The function of the measurement server is to perform the time critical tasks such as
signal filtering, control of the robot operation and fast movement interrupts.

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

7. A computer operating Windows7

8. DASY 5 software.

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

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

11. The device holder for handheld mobile phones.

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

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

EX3DV4 E-Field Probe

Construction|Symmetrical design with triangular core
Built-in shielding against static charges
PEEK enclosure material (resistant to
organic solvents, e.g., DGBE)

Calibration |Basic Broad Band Calibration in air
Conversion Factors (CF) for
HSL835/1900/2450 MHz Additional CF for
other liquids and frequencies upon request

Frequency |10 MHzto>6 GHz, Linearity: £ 0.6 dB

Directivity | 0.3 dB in HSL (rotation around probe axis)

+ 0.5 dB in tissue material (rotation normal to probe axis)
Dynamic 10 uW/g to > 100 mW/g

Range Linearity: £ 0.2 dB (noise: typically < 1 pW/q)
Dimensions |Tip diameter: 2.5 mm

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

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

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

Shell 2+x0.2mm
Thickness:

Filling Approx. 25 liters
Volume:

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

DEVICE HOLDER

Construction |In combination with the Twin SAM Phantom
V4.0/V4.0C or Twin SAM, the Mounting
Device (made from POM) enables the
rotation of the mounted transmitter in
spherical coordinates, whereby the rotation
point is the ear opening. The devices can
be easily and accurately positioned
according to IEC, IEEE, CENELEC, FCC or
other specifications. The device holder can | "2 "
be locked at different phantom locations Device Holder
(left head, right head, flat phantom).

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

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM phantom.
A SAR measurement was performed to see if the measured SAR was within +/- 10%
(according to KDB865664D01) from the target SAR values.

These tests were done at 835/1900/2450 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. During the tests, the liquid depth
above the ear reference points was above 15 cm (<3G) or 10 cm (>3G) in all the
cases. It is seen that the system is operating within its specification, as the results

are within acceptable tolerance of the reference values.
g T ¥

Spacer X

3D Probe positioner

r I \\
- \Fie!d probe g "
- e e

Flat phantom

Dipole

Signal | ~

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

Fig. b The block diagram of system verification
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Measured
Validation Frequency L SAR-1g Deviation Measured
. S/N SAR-1g SAR-1g ) o
Kit (MHz) (mW/g) (mMW/g) normalized to| (%) Date
1W (mW/aq)
Head 9.4 2.41 9.64 2.55% | Jun. 11,2017
D835V2 | 4 ;
g35 do63 | 835 Body 9.57 2.42 9.68 1.15% | Jun. 10, 2017
Head 39.8 9.59 38.36 -3.62% | Jun. 11,2017
D1 V2 142] 1 :
° 5d 900 Body 40.2 9.89 39.56 -1.59% | Jun. 09, 2017
Head 52.2 13.1 52.4 0.38% | Jun. 12,2017
D2450V2 | 727 | 24 :
50 50 Body 50.6 12.4 49.6 -1.98% | Jun. 12,2017

Table 1. Results of system validation
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The dielectric properties for this Head-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)
in conjunction with Network Analyzer.
All dielectric parameters of tissue simulates were measured within 24 hours of
SAR measurements. The depth of the tissue simulant in the flat section of the
phantom was at least 15 cm (£3G) or 10 cm (>3G) during all tests. (Appendix Fig.

2)
. Measured '.rarget. Target Mgasurgd Measured
Tissue | Measurement Dielectric . Dielectric .
Frequency Conductivity, Conductivity, | % dev er | % dev o
Type Date Constant, Constant,
(MHz) e o (S/m) er o (S/m)
824.2 41.556 0.899 41.293 0.872 0.63% 3.02%
Jun. 11, 2017
835 41.500 0.900 41.158 0.883 0.82% 1.89%
1900 40.000 1.400 39.982 1.384 0.05% 1.14%
Head | Jun. 11,2017
1909.8 40.000 1.400 39.946 1.390 0.14% 0.71%
Jun. 12, 2017 2412 39.268 1.766 40.294 1.793 -2.61% | -1.52%
2450 39.200 1.800 40.133 1.839 -2.38% | -2.17%
Jun. 10, 2017 824.2 55.242 0.969 56.261 0.998 -1.84% | -2.98%
835 55.200 0.970 56.212 1.010 -1.83% | -4.12%
Body | Jun.9 2017 1900 53.300 1.520 51.766 1.524 2.88% -0.26%
T 1909.8 53.300 1.520 51.758 1.534 2.89% | -0.92%
Jun. 12, 2017 2412 52.751 1.914 53.632 1.952 -1.67% | -2.00%
2450 52.700 1.950 53.237 1.995 -1.02% | -2.31%
Table 2. Dielectric Parameters of Tissue Simulant Fluid
The composition of the tissue simulating liquid:
E Ingredient Total
requency Ootla
Mode Preventol
(MHz) DGMBE| Water Salt D7 Cellulose [Sugar| amount
- Head — 532989 |183g| 24g¢g 3.2g |766 g|1.3L(KQ)
Body| — |631.689g|(11.72g| 1.29 — 600 g|1.0L(Kg)
1900 Head |444.52 g| 552.42 g | 3.06 ¢ — — — |1.0L(KqQ)
Body |300.67 g| 716.56 g | 4.0 g — — — |1.0L(Kg)
ougo  |Head 550ml | 450ml — — — — |1.0L(Kg)
Body | 301.7ml| 698.3ml | — — - — | 1.0L(Kg)

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

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are
based generally on criteria published by the American National Standards Institute
(ANSI) for localized specific absorption rate (“SAR”) in Section 4.2 of “IEEE
Standard for Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.1, By the Institute of
Electrical and Electronics Engineers, Inc., New York, New York 10017.
These criteria for SAR evaluation are similar to those recommended by the
National Council on Radiation Protection and Measurements (NCRP) in
“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda,
Maryland 20814. SAR is a measure of the rate of energy absorption due to
exposure to an RF transmitting source. SAR values have been related to
threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable
devices transmitting in the frequency range from 100 kHz to 6 GHz. Portable
devices that transmit at frequencies above 6 GHz are to be evaluated in terms of
the MPE limits specified in § 1.1310 of this chapter.

Measurements and calculations to demonstrate compliance with MPE field

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

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

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

Occupational/Controlled limits apply when persons are exposed as a

consequence of their employment provided these persons are fully aware of and

exercise control over their exposure. Awareness of exposure can be
accomplished by use of warning labels or by specific training or education through
appropriate means, such as an RF safety program in a work environment.

2. Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged
over the whole-body and spatial peak SAR not exceeding 1.6 W/kg as
averaged over any 1 gram of tissue (defined as a tissue volume in the shape of
a cube).
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Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR
shall not exceed 4 W/kg, as averaged over any 10 grams of tissue (defined as a
tissue volume in the shape of a cube).
General Population/Uncontrolled limits apply when the general public may be
exposed, or when persons that are exposed as a consequence of their
employment may not be fully aware of the potential for exposure or do not
exercise control over their exposure.
Warning labels placed on consumer devices such as cellular telephones will not
be sufficient reason to allow these devices to be evaluated subject to limits for
occupational/controlled exposure in paragraph (d)(1) of this section.(Table .6)

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

Notes:

Table 4. RF exposure limits

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

2.

Controlled environments are defined as locations where there is potential exposure of

individuals who have knowledge of their potential exposure and can exercise control

over their exposure.
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2. Summary of Results
GSM 850
Distanc Max. Rated Avg. R Averaged SAR over
" Freq. Avg. . 1g Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Right Cheek - 128 | 824.2 334 32.01 |37.72%| 0.074 | 0.102 -
GSM850 Right Tilt - 128 | 824.2 33.4 32.01 |37.72%| 0.051 0.070 -
(Head) Left Cheek - 128 | 824.2 33.4 32.01 |[37.72%| 0.076 0.105 36
Left Tilt - 128 | 824.2 33.4 32.01 [37.72%| 0.050 0.069 -
GSM850 Front side 10 128 | 824.2 334 32.01 |37.72%| 0.151 0.208 -
(Body-Worn) |  Back side 10 128 | 824.2 33.4 32.01 |[37.72%]| 0.197 0.271 37
Front side 10 128 | 824.2 28.7 27.42 |34.28%| 0.169 0.227 -
GPRS850 Back side 10 128 | 824.2 28.7 27.42 |34.28%| 0.262 0.352 | 38
(Hotspot) | Bottom side 10 128 | 824.2 28.7 27.42 |34.28%| 0.017 0.023 -
(1Dn4UP) [ Rignht side 10 | 128 | 8242 28.7 27.42 |34.28%| 0.160 | 0215 | -
Left side 10 128 | 824.2 28.7 27.42 |34.28%| 0.103 0.138 -
GSM 1900
A AR
Distanc Max. Rated Avg. il LI L SO
" Freq. Avg. . 19 Plot
Mode Position e CH Power + Max. Scaling
(MHz) Power (W/kg) page
(mm) Tolerance (dBm)
(dBm) Measured| Reported
Right Cheek - 810 | 1909.8 30.4 29.32 [28.23%| 0.396 | 0.508 | 39
GSM1900 Right Tilt - 810 | 1909.8 30.4 29.32 |28.23%| 0.106 | 0.136 -
(Head) Left Cheek . 810 | 1909.8 30.4 29.32 |[28.23%| 0.192 0.246 -
Left Tilt - 810 | 1909.8 30.4 29.32 |28.23%| 0.114 | 0.146 -
GSM1900 Front side 10 810 | 1909.8 30.4 29.32 [28.23%| 0.322 | 0.413 -
(Body-Worn) [ Back side 10 810 [ 1909.8 304 29.32 |28.23%| 0.355 0.455 | 40
Front side 10 810 | 1909.8 25.2 25.01 |4.47% | 0.460 | 0.481 -
GERSWOO Back side 10 | 810 | 1909.8 252 2501 |4.47% | 0462 | 0483 | 41
((1 S;j%og,)) Bottom side | 10 | 810 | 1909.8 252 2501 | 4.47% | 0122 | 0.127 | -
Right side 10 810 | 1909.8 25.2 25.01 |4.47% | 0325 | 0.340 -
Left side 10 810 | 1909.8 25.2 25.01 | 4.47% | 0.047 | 0.049 -
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Max. Rated

5 . Avg Me:sured Averaged SAR over 1g b
- istance reg. : vg. ] (W/kg) ot
Mode Position (mm) CH (MH2) P(-)|—W|er +Max. | power Scaling page
olerance
B (dBm) Measured | Reported
Right Cheek - 1 2412 16.5 15.73 19.40% 0.239 0.285 42
8‘3’2'-?:1 Right Tilt - 1 | 2412 16.5 15.73 | 19.40% | 0.092 0110 | -
(Head) | LeftCheek | - 1 | 2412 16.5 1573 [19.40%| 0.072 [ o0.086 | -
Left Tilt - 1 2412 16.5 15.73 19.40% | 0.042 0.050 -
WLAN Front side 10 1 2412 16.5 15.73 19.40% 0.051 0.061 -
802.11b| Back side 10 1 2412 16.5 15.73 19.40% 0.256 0.306 43
(Hotspot Top side 10 1 2412 16.5 15.73 19.40% 0.015 0.018 -
) Left side 10 1 2412 16.5 15.73 19.40% 0.172 0.205 -
Note:
. =Py,
Scaling N eporied BAR  BilmiW) = :I.Etlfl — }Ldlm}

— T B mih

Reported SAR = measured SAR * (scaling)
Where P2 is maximum specified power, P1 is measured conducted power

SARBRPERDF AR

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 %
t (886-2) 2299-3279

f (886-2) 2298-0488

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRZEpVE R 4 ﬁi’:fﬁ{# @?ﬁﬁuﬁ;’/ﬁ%mp Fi Fh ’ IﬁJHﬁ‘L’*ﬁaM%P&"ﬁQOR o R ﬁ%%’:‘;ﬁﬁ 2 ﬁJ%}waTﬁ‘ > TF‘#‘[’ZFE@‘Q °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

www.tw.sgs.com
Member of SGS Group

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

AT A FF R T 1B 13450




Report No. : E5/2017/60004
Page: 31 of 89

3. Simultaneous Transmission Analysis

Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Head Body-Worn Hotspot
GSM + 2.4GHz Wi-Fi Yes Yes No
GPRS + 2.4GHz Wi-Fi No No Yes
GSM + BT No Yes No
GPRS + BT No No No
Note:

1. The device does not support DTM function. Body-worn accessory testing is typically
associated with voice operations. Therefore, GSM voice was evaluated for body-worn
SAR.

2. Based on KDB447498D01 note 36, when SAR test exclusion is allowed by other
published RF exposure KDB procedures, such as the 2.5 cm hotspot mode SAR test
exclusion for an edge or surface, then estimated SAR is not required to determine
simultaneous SAR test exclusion.

3. Held to ear configuration is not applicable to Bluetooth and therefore were not
considered for simultaneous transmission.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRZEpVE R 4 ﬁiﬁiﬁ{# @?NEU%‘?;’/@MF] i IﬁJHﬁ‘L%Wl@Pﬂ‘F’TQOR o R Fﬁ%’:’;ﬁ 2 FJ%}FW?’F‘ > T\F‘ﬁ([’m?iﬂ °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* # 7 % % #74* 2 £ Fl % 7 1§ 134 5%
cBERAERFF AP | 1(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



| Report No. : E5/2017/60004
Page: 32 of 89

3.1 Estimated SAR calculation

According to KDB447498 D01v06 — 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:

Mas.tune up povwer (I ff(GHzZ
Estimated SAR = B power (W) ¥ [(GHz)
Min. test separation distance(num) 7.5

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

. Max. Power Distance Estimated
Mode Position (dBm) f(GHz) (mm) X SAR
BT Body-worn 11.5 2.48 10 7.5 1 0.297 (19g)

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)A1.5/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

WWAN + WiFi 2.4GHz

reported SAR WWAN and WLAN 2.4GHz, ZSAR evaluation
Frequency . reported SAR / W/kg >SAR
Position
band WWAN WLAN | <1.6W/kg

Right Cheek 0.102 0.285 0.39

GSM 850 Head Right Tilt 0.070 0.110 0.18

Left Cheek 0.105 0.086 0.19

Left Tilt 0.069 0.050 0.12

GSM 850 | Body-worn Front 0.208 0.061 0.27

Back 0.271 0.306 0.58

Front 0.227 0.061 0.29

Back 0.352 0.306 0.66
GPRS 850 Hotspot Top - 0.018 -
(1Dn4UP) Bottom 0.023 - -
Right 0.215 - -

Left 0.138 0.205 0.34

Right Cheek| 0.508 0.285 0.79

GSM 1900 Head Right Tilt 0.136 0.110 0.25

Left Cheek 0.246 0.086 0.33

Left Tilt 0.146 0.050 0.20

GSM 1900 | Body-worn Front 0.413 0.061 0.47

Back 0.455 0.306 0.76

Front 0.481 0.061 0.54

Back 0.483 0.306 0.79
GPRS 1900 Hotspot Top - 0.018 -
(1Dn4UP) Bottom 0.127 - -
Right 0.340 - -

Left 0.049 0.205 0.25
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WWAN + Bluetooth
reported SAR WWAN and Bluetooth, ZSAR evaluation

reported SAR / W/kg >SAR

Frequency -
Position
band WWAN | Bluetooth | <1.6W/kg
Front 0.208 0.297 0.51
GSM 850 | Body-worn
Back 0.271 0.297 0.57
Front 0.413 0.297 0.71
GSM 1900 | Body-worn ron
Back 0.455 0.297 0.75
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|
4. Instruments List
) . Date of last | Date of next
Manufacturer Device Type |Serial number calibration | calibration
SPEAG Dos'mgtrggf'ﬁe'd EX3DV4 3938  |Nov.25,2016|Nov.24,2017
D835V2 4d063 Aug.25,2016{Aug.24,2017
SPEAG SyStegiQ/;'éda“O” D1900V2 | 5d142  [Jun.23,2016|Jun.22,2017
D2450V2 727 Apr.21,2017 | Apr.20,2018
Data acquisition

SPEAG Electronics DAE4 1336 Nov.22,2016|Nov.21,2017
DASY 52 Calibration | Calibration
SPEAG Softwarg V52.8.8 N/A not required | not required
Calibration | Calibration
SPEAG Phantom SAM N/A not required | not required
Network Agilent E5071C |MY46107530 |Jan.20,2017|Jan.19,2018

Analyzer 9 an.20, 19,

. Dielectric Calibration | Calibration
29Nt Probe Kit 85070E | MY44300677 not required | not required
e Dual-directional | 772D |MY52180142 |Apr.13,2017 |Apr.12,2018

ilen

J coupler 778D | MY52180302|Apr.13,2017|Apr.12,2018

, RF Signal
Agilent Generator N5181A |MY50144143 (Mar.01,2017|Feb.28,2018
Agilent Power Meter E4417A |MY51410006 |Jan.20,2017|Jan.19,2018

, E9301H |MY51470001 [Jan.20,2017|Jan.19,2018
Agilent Power Sensor

E9301H |MY51470002 (Jan.20,2017|Jan.19,2018
Digital

TECPEL thermometer DTM-303A| TP130077 |Mar.17,2017(Mar.16,2018
Radio

Anritsu Communication | MT8820C | 6201061049 |Apr.08,2017 |Apr.07,2018
Test
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5. Measurements

Date: 2017/6/11
GSM 850 Head Left Cheek CH 128
Communication System: GSM; Frequency: 824.2 MHz; Duty Cycle: 1:8.3
Medium parameters used: f = 824.2 MHz; 0 = 0.872 S/m; ¢, = 41.293; p = 1000 kg/m®
Phantom section: Left Section
Ambient temperature: 22.2°C; Liquid temperature: 21.9°C

DASY5 Configuration:

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

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

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

« Phantom: Head

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

Conflguratlon/Head/Area Scan (81x131x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.0858 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 2.659 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.0940 W/kg
SAR(1 g) = 0.076 W/kg; SAR(10 g) = 0.058 W/kg
Maximum value of SAR (measured) = 0.0861 W/kg
dB

-1.91
-3.83
-h.74
-f.bb
-9.57

0 dB = 0.0861 W/kg = -10.65 dBW/kg
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Date: 2017/6/10
GSM 850_Body-worn_Back side_ CH 128 _10mm
Communication System: GSM; Frequency: 824.2 MHz; Duty Cycle: 1:8.3
Medium parameters used: f = 824.2 MHz; o = 0.998 S/m; ¢, = 56.261; p = 1000 kg/m?®
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.1°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(9.33, 9.33, 9.33); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
e Phantom: Head
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (71x121x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.241 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 14.16 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.285 W/kg
SAR(1 g) = 0.197 W/kg; SAR(10 g) = 0.134 W/kg
Maximum value of SAR (measured) = 0.239 W/kg
dB

-2.95
-h.89
-8.64
-11.78
-14.73

0 dB = 0.239 W/kg = -6.22 dBW/kg
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Date: 2017/6/10
GPRS 850 _Hotspot_Back side_CH 128_10mm
Communication System: GPRS (1Dn4Up); Frequency: 824.2 MHz; Duty Cycle: 1:2
Medium parameters used: f = 824.2 MHz; o = 0.998 S/m; ¢, = 56.261; p = 1000 kg/m?®
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.1°C

DASY5 Configuration:

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

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

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

e Phantom: Head

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

Conflguratlon/Head/Area Scan (71x121x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.320 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 16.26 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 0.382 W/kg
SAR(1 g) = 0.262 W/kg; SAR(10 g) = 0.176 W/kg
Maximum value of SAR (measured) = 0.317 W/kg
dB .

-2.91
-h.62
-8.72
-11.63
-14.54

0 dB = 0.317 Wikg = -4.99 dBW/kg
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Date: 2017/6/11
GSM 1900_Head_Right Cheek_CH 810
Communication System: GSM; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3
Medium parameters used: f = 1910 MHz; o = 1.39 S/m; €, = 39.946; p = 1000 kg/m®
Phantom section: Right Section
Ambient temperature: 22.2°C; Liquid temperature: 21.8°C

DASY5 Configuration:
o Probe: EX3DV4 - SN3938; ConvF(8.15, 8.15, 8.15); Calibrated: 2016/11/25;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2016/11/22
e Phantom: Head
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (81x131x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.565 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 4.254 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 0.606 W/kg
SAR(1 g) = 0.396 W/kg; SAR(10 g) = 0.243 W/kg
Maximum value of SAR (measured) = 0.512 W/kg
dB

-3.62
-7.24
-10.87
-14.49
-18.11

0 dB = 0.512 W/kg = -2.91 dBW/kg
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Date: 2017/6/9
GSM 1900_Body-worn_Back side_CH 810_10mm
Communication System: GSM; Frequency: 1909.8 MHz; Duty Cycle: 1:8.3
Medium parameters used: f = 1910 MHz; o = 1.534 S/m; ¢, = 51.758; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.1°C

DASY5 Configuration:

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

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

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

e Phantom: Head

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

Conflguratlon/Head/Area Scan (81x121x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.493 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 7.596 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 0.593 W/kg
SAR(1 g) = 0.355 W/kg; SAR(10 g) = 0.209 W/kg
Maximum value of SAR (measured) = 0.471 W/kg
dB

-3.96
-F.92
-11.89
-15.85
-19.81

0 dB = 0.471 Wikg = -3.27 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/6/9
GPRS 1900_Hotspot_Back side_CH 810_10mm
Communication System: GPRS (1Dn4Up); Frequency: 1909.8 MHz; Duty Cycle: 1:2
Medium parameters used: f = 1910 MHz; o = 1.534 S/m; €, = 51.758; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.1°C

DASY5 Configuration:

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

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

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

e Phantom: Head

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

Conflguratlon/Head/Area Scan (81x121x1): Interpolated grid: dx=15 mm, dy=15
mm
Maximum value of SAR (interpolated) = 0.644 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm
Reference Value = 8.755 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 0.774 W/kg
SAR(1 g) = 0.462 W/kg; SAR(10 g) = 0.272 W/kg
Maximum value of SAR (measured) = 0.615 W/kg
dB

-3.74
-7. 48
-11.23
-14.97
-18.71

0 dB = 0.615 W/kg = -2.11 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/6/12
WLAN 802.11b_Head_Right Cheek CH 1
Communication System: WLAN 2.4G; Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; 0 = 1.793 S/m; €, = 40.294; p = 1000 kg/m*
Phantom section: Right Section
Ambient temperature: 22.1°C; Liquid temperature: 21.9°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.36, 7.36, 7.36); Calibrated: 2016/11/25;

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

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

e Phantom: Head

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

Conflguratlon/Head/Area Scan (91x151x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.376 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 4.201 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.566 W/kg
SAR(1 g) = 0.239 W/kg; SAR(10 g) = 0.110 W/kg
Maximum value of SAR (measured) = 0.395 W/kg
dB

-4.47
-8.93
-13.40
-17.86
-22.33

0 dB = 0.395 W/kg = -4.03 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/6/12
WLAN 802.11b_Hotspot_Back side_ CH 1_10mm
Communication System: WLAN(2.4G); Frequency: 2412 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2412 MHz; o = 1.952 S/m; ¢, = 53.632; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.7°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;

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

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

e Phantom: Head

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

Conflguratlon/Head/Area Scan (91x141x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.407 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 4.360 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 0.559 W/kg
SAR(1 g) = 0.256 W/kg; SAR(10 g) = 0.109 W/kg
Maximum value of SAR (measured) = 0.410 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB = 0.410 W/kg = -3.87 dBW/kg

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

Date: 2017/6/11
Dipole 835 MHz_SN:4d063_Head
Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.883 S/m; ¢, = 41.158; p = 1000 kg/m3
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.9°C

DASY5 Configuration:

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

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

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

e Phantom: Head

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

Conflguratlon/Pln_250mW/Area Scan (41x121x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 3.03 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 60.74 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 3.56 W/kg
SAR(1 g) = 2.41 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 3.05 W/kg
dB

217
-4.33
-6.50
-B.66
-10.83

0 dB = 3.05 Wkg = 4.85 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/6/10
Dipole 835 MHz_SN:4d063_Body
Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 1.01 S/m; &, = 56.212; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3°C; Liquid temperature: 22.1°C

DASY5 Configuration:

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

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

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

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x111x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 3.03 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.63 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.63 W/kg
SAR(1 g) = 2.42 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 3.08 W/kg
dB

-2.20
-4.41
-6.61
-8.82
-11.02

0 dB = 3.08 W/kg = 4.88 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/6/11
Dipole 1900 MHz_SN:5d142_Head
Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.384 S/m; €, = 39.982; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2°C; Liquid temperature: 21.8°C

DASY5 Configuration:

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

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

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

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 13.5 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 100.2 V/m; Power Drift = -0.00 dB
Peak SAR (extrapolated) = 16.7 W/kg
SAR(1 g) = 9.59 W/kg; SAR(10 g) = 5.19 W/kg
Maximum value of SAR (measured) = 13.2 W/kg
dB

-3.4%
-b.89
-10.34
-13.78
-17.23

0 dB = 13.2 W/kg = 11.22 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/6/9
Dipole 1900 MHz_SN:5d142_Body
Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.524 S/m; ¢, = 51.766; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4°C; Liquid temperature: 22.1°C

DASY5 Configuration:

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

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

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

e Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x61x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 14.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.89 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 18.2 W/kg
SAR(1 g) = 9.89 W/kg; SAR(10 g) = 5.12 W/kg
Maximum value of SAR (measured) = 14.2 W/kg
dB

-3.84
-7.bo
-11.53
-15.37
-19.21

0dB = 14.2 W/kg = 11.51 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/6/12
Dipole 2450 MHz_SN:727 Head
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.839 S/m; €, = 40.133; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.9°C

DASY5 Configuration:

e Probe: EX3DV4 - SN3938; ConvF(7.36, 7.36, 7.36); Calibrated: 2016/11/25;

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

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

o Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (71x111x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 21.1 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 105.5 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 27.3 W/kg
SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.03 W/kg
Maximum value of SAR (measured) = 20.2 W/kg
dB

-4.49
-8.98
-13.45
-17.97
-22.46

0 dB = 20.2 W/kg = 13.05 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/6/12
Dipole 2450 MHz_SN:727 Body
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.995 S/m; €, = 53.237; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.1°C; Liquid temperature: 21.7°C

DASY5 Configuration:

o Probe: EX3DV4 - SN3938; ConvF(7.4, 7.4, 7.4); Calibrated: 2016/11/25;

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

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

o Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (51x71x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 19.3 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.24 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 25.2 W/kg
SAR(1 g) = 12.4 W/kg; SAR(10 g) = 5.77 W/kg
Maximum value of SAR (measured) = 18.4 W/kg
dB

-4.5h8
916
-13.73
-18.31
-22.89

0 dB = 18.4 W/kg = 12.65 dBW/kg
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7. DAE & Probe Calibration Certificate

Calibration Laboratory of
Schmid & Pariner
Engineering AG

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

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

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

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

Otymct BAE4 - S0 000 B4 BM - SN: 1336

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

Caslmion dafe: Mowvember 22, 201 &8

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

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

| Calbration Equpment ussd (MATE oo hor olbvslion)

Prinnary Slandands oe Cal Uatn {Certricabs Mo | Senadulod Catbialion

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

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

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

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

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

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

Il Movemibe &2, 2006

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

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

Glossary

CAE dala sogltsilion eleclionics

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

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

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

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

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

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

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

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

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

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

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

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

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

Cwififne (40" MAFS-1 536 Now1E Papm g ol E
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H300mY
=30y
DASY measuraman paramenise. Alin Zero Tee! 3 ses; Meassing Bme: 3 sec

| Calibration Fectors ] L]

4

Hizh Range A0 532 0 0000% (k=20 | 203625 ¢ 0.00%, (k=2)

403,127 + 0.02% (k=21

Low Range HA521E = 150 (k=2) | 398718 4 1 50% (k=2

3 HIEED £ 150 (k=2]

Connecior Angle

| Conmacior Anghe o be u=ad 0 DASY seshem

122"
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Appendix (Additional ssessments outside the scopea of SC507048)
1. DC Voltage Linearity

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

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

| cnannel 2 » Il 004,30 n.in am

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

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

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

3. Channel separation

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

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

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

9. Power Consumplion [Tynical values bor infarmation)

: E5/2017/60004
of 89

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

b 1 e

| Supply {+ Ve kR +5 -4 |

| Bupply [- Vi) ST ] -3 |
Cartdicaine Mo DAE1 356 _MoviE Finss of £
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Frequency Response of E-Field
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8. Uncertainty Budget

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

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

. Tolerance/ |Probabilit . . . . Standard Standard .
Source of Uncertainty Uncertainty v Div Div Value |ci (1) ci (10g) uncertainty |uncertainty vi, or Veff
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% £
Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% o
Isotropy, 0, o, o
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% ©o
Modulation Response 2.40% R J/3 1.732 1 1 1.40% 1.40% oo
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% o
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% )
Detection Limits 1.00% R VAS, 1.732 1 1 0.58% 0.58% o
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% 0
Response time 0.80% R v/ 3 1.732 1 1 0.46% 0.46% oo
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% oo
Measurement drift

1.759 R 1.732 1 1 1.019 1.019

(class A evaluat('an 5% V3 3 Y 04 -
r'?;:emb'em condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo
RF ambient conditions - | 5 g, R /3 1.732 1 1 1.73% 173%| oo
reflections
Probe positioner 0.40%| R /3 1732 1 1 0.23% 0.23%| o
Mechanical restrictions
Probe Positioning with 290%| R /3 1.732 1 1 1.67% 1.67%| o
respect to phantom
Post-processing 1.00% R ag 1.732 1 1 0.58% 0.58% oo
Max SAR Eval 1.00% R V3 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
¥ Yl 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% o
Phantom and Setup
Phantom Uncertainty 4.00% R v/ 3 1.732 1 1 2.31% 2.31% oo
Liquid permittivity 289% N 1 1 0.64 0.43 1.85% 124%| M
(mea.)
Liquid Conductivity 412%| N 1 1 0.6 0.49 2.47% 202%| M
(mea.)
Combined standard RSS 11.83%|  11.65%
uncertainty
Expant uncertainty o o
(95% confidence 23.66% 23.30%
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9. Phantom Description

Bebmin & Parmet Engreareg AG

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

| aonag cairL BIpassy BpBag oo

Cartificate of Conformity / First Articla Inspection

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

The saries produstion process Lesd akaws tha smsstion 1o tesl of fArdt ariices.
Gomplels Wisls were miade o the pre-sstas Type No. G0 000 P40 Af, Berial No TP 1004 and on the

anngs Bl arscle Tepa Mo, G0 GO0 P40 B4, Soral Mo, TP1008 Carain perasmatens have bean minsing
unbng furthmr sarims ieris (oabed semplas) or are Wesled al sach iwm

fant [Reauismani .QEEEEE
Dimsnsena amplimnt Wil [ho geemeiry It e [* Irat i,
%ﬁl e CAD medsl Ramiglen
Watasial thicknass | Compliant with the requirsmsnis Zmm +- admm in fat Firak mnklie,
al nhell secarding io the siandards and ipesiic srass of Hamples,
{i[a]3] TF-1 314 1,
Muierial icknans | Gomplisnt wi) 166 requlreimsnis L FO LG Ty
ull [EFF i g . wi A iimmn
PHaleciric paramelers Tor reguired 300 Mz = B (e Malaral
parmmelarg fraguanicias Rualative parmitiivity « 5. | samples
e langani = 0.08
atenal ey @ material hes Desn mad D De bazed Fra-uaiing,
campalible with the liguids defoed in | sFmlaling liquids Firal articis,
T Aldnddarda i1 handled 8ivd aleaned Mimnial
scaseding 1o e inatrueiions Samplsy
Cibmaoyn mcnnical Mais for maberial
!
Haggag Complisnt with this regulrsmeiis < 1% ryplcal < 0.0% 0 i
mecarding lo he slandards. Bllad wim 1 8%mm aof Hample
Sagaing of the flal sectian whan flles | HELTOG and wahoul lmnfing
| witn tiesue simabapng figuid DT betaw
Hipnards
{1] CEMELEC EM 50381
(2 IEEE S 1620.2003
3 IEQ §2208 Pan )
d] FCC OET Bulletin 85, Supglamant C, Edilion 01-01

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

tha athar documan (s

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

Daiw LF.OT. 2008 MI_
L] it &g Ivmaiedg Al
Signaturs | Stamp %Wﬁimﬂ
e w0, WITT i oy LT
Do Mo B = Q0000 (40§ - = Magn (1]
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10. System Validation from Original Equipment Supplier

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

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

Glossary:

TSL fEsue simulaling Ii|:|ui|:|

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

Calibration is Performed Acocording o the Following Standande:

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

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

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

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

Additional Documentation
e) DASY4'E System Handoook

Methads Applicd and Intarpretation of Parametars!

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

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

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

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

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

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

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

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

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

DASY Version DASYS VhE B8
Extrapalatinn Sdvanced Extragcmtion .

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

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

Frequancy B35 MHE =1 MHx

Head TSL parameters

The fallowing paramelars and Caculalions weie appied,

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

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

Hetm Loga mnEaE

Antenna Farameters with Body TSL

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

General Antenna Parameters and Design

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

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

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

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

Additionsl EUT Data

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

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

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

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

Messurement Standarl DASY S (IEEENECANST O3 19200 1)

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

« DASYSZ32.EH(1258) SEMCAD X 14.6.1007372)

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

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

Peak SAR {extrapolated ) = 565 Wikg

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

Maximum valwe of SAR {measured) = 3.24 Wiks

-2.40
A8
=120

-9.50

~12.00

0dB =324 Wike=15.11 dBW/kg

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

= Aug JRIE 13183148

EHT =11 1 U F= 123,156 ¢ -ZEd3Ba 67825 pF 835.080 B2 MHz
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DASYS Validation Report for Body TSL
Dl 25082016

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

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

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

«  Electromics: DAES Sofii; Cilibraied: 30,12.2005

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

« DASYS2 FLEA(1258), SEMCAD X 146107372}

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

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

Peak SAR (exirapolated ) = 3.63 Wike

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

Mlaxiiien value of SAR i medsured) = 205 Wikg

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

-12.00

B =3.25 Wik = 5.1 dBW/kg
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Calibration Laboratory of g, izarischer K
: a—r S :
Schmid & Partner % c Service suisse d'étalonnage
Engineering AG o Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % SN \,\:" S swiss Callbration Service
LT T
Accredited by Ihe Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is ane of the signatories to the EA
M g for the of calibration certificates

client  Auden Certificate No: D1900V2-5d142_Jun16

|CALIBRATION CERTIFICATE |

Ohijsct D1900V2 - SN:5d142

(alibration procadure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: June 23, 2016

This calibration cerificate documents the traceability 1o national standards, which realize the physical units of (=18
The maasurements and the uncerainties with confidance probabilily are given on Ihe following pages and are pan of ihe certificate

All calbralions have been conducted in the closed y facility. environmer (22 = 3)"C and huamidity < T0%.

Calibration Equipment used (MBTE critical for callbration)

Primary Standards I0® Cal Date (Cerificate No.) Scnheduled C

Pawer meter NRP SN 104778 0&-Apr-18 (No. 217-02288/02289) Apr-17

Power sensor NRP-Z91 SN 103244 06-Apr-16 (Mo, 217-02288) Apr17

Power sensor NRP-Z91 SN 103245 06-Apr-16 (No. 217-02289) Apr-17

Reterence 20 dB Attenuator SN! 5058 {20k} 05-Apr-16 (No. 217-02292) Apra17

Type-N mismaich combination SN’ 5047 2/ 06327 05-Apr-16 (No. 217-02295) Apr-17

Referance Probe EX30DVA SN 7348 15-Jun-16 (No. EX3-7349 _Jun16) Jun-17

DAE4 S, 601 30-Dec-15 (No. DAE4-601_Dec15) Dec-16

Secondary Standards lipw Check Oate (in housa) Scheduled Chack

Power meter EPM-3424 l SN GE3IT4R0704 07-0ct-15 (Na, 217-02222) In house chack: Oct-16

Power sensor HP B481A SN, US3aT292783 07-0¢ct-15 (Na. 217-02222) In house chack: Oct-18

Power sensor HP BA4B1A SN MYa1092317 07-Oct-15 (No. 21 /-02223) In house check: Oct-16 |

AF generator A5 SMT-06 SN 100972 15=Jun=15 (in house check Juri-15] In house check: Oct-16

Melwork Analyzer HF BT53E SN: US37390585 18-Oct-01 (in house check Oct-16) In house check: Oct-16
Mame Function Signature

Calibrated by Michael Weber Laboratory Technician

Approved by Kalla Pokovic Technical Manager

Issued: June 27, 2016

This ¢ canificale shall nol be reproduced excapt In lull without written approval of 1he laboratory
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzeriand

Kallbr
Service sulsse d'étalonnage
< Servizio svizzera di taratura
S Swisa Calibration Service

Accradiled by Ihe Swiss Acciaditalion Sardica [SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service s one of the signatories lo the EA

Multi g for the recognition of calib certifi

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Requirements for 100 MHz fo 6 GHz"

Additional Documentation:
g) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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

Cenificate Ne: D1900V2-5d142 _Jun1é Paga 2ol 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52.8.8
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C 40.1+£6% 1.39 mho/m £ 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.91 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

39.8 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.19 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

20.8 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2)°C 531x6% 1.53 mho/m £ 6 %
Body TSL temperature change during test <05°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 10.1 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

40.2 W/kg = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5.36 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.4 W/kg = 16.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.20+58jQ
Return Loss -239dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 491 0+75)Q
Return Loss -223dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.197 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on March 11, 2011
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DASYS5 Validation Report for Head TSL
Date: 23.06.2016

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN:5d142
Communication System: UID 0 - CW; Frequency: 1900 MHz .
Medium parameters used: { = 1900 MHz: o = 1.39 S/m; g, = 40.1; p = 1000 kg/m
Phantom section: Flut Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

« Probe: EX3DV4 - SN7349; ConvF(8.12, 8.12, 8.12); Calibrated: 15.06.2016;

= Sensor-Surface: 1.4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601; Calibrated: 30.12.2015

= Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial: 1001

« DASYS5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 107.9 V/m: Power Drift = -0.01 dB

Peak SAR (extrapolated) = 18.8 W/kg

SAR(1 g) =9.91 W/kg; SAR(10 g) = 5.19 W/kg

Maximum value of SAR (measured) = 15.4 W/kg

-3.80
-1.60
-11.40

-15.20

-19.00

0dB =154 W/kg=11.88 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 23.06.2016

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN:5d142
Communication System: UID 0 - CW: Frequency: 1900 MHz
Medium parameters used: f= 1900 MHz; 6 = 1.53 S/m: & = 53.1: p= 1000 kg/m*
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:

= Probe: EX3DV4 - SN7349; ConvF(8.03, 8.03, 8.03); Calibrated: 15.06.2016:

= Sensor-Surface: | 4mm (Mechanical Surface Detection)

= Electronics: DAE4 Sn601: Calibrated: 30.12.2015

+ Phantom: Flat Phantom 5.0 (hack); Type: QDDOOPS0OAA; Serial: 1002

* DASY5252.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=5mm, dz=Smm

Reference Value = 104.1 V/m: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 17.6 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.36 W/kg

Maximum value of SAR (measured) = 15.2 W/kg

-3.00
-6.00
-9.00

-12.00

-15.00

0dB=15.2 W/kg = 11.82 dBW/kg
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Impedance Measurement Plot for Body TSL

23 Jun 20186 15:19:3F

CHI s11 1 b Fs 1t 49,090 0 75254 0 E30.37 pH 1 000 908 MHz
_; — 1
; = -
\ ]
\

CHZ S11  Lo6 5 dE/ REF -20 d& 15-22,273 dE 1 988,000 800 MHz

1 .

P

Hld

START 1 700,000 BOD MHz STOP 2 109,000 000 MHz
Certificate Mo: D1900V2-5d142_Jun16 Page 8of B

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

FAZERSE R > I A R R 17 U MEIO0™ - R RS 4 S U T e -

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

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

prosecuted to the fullest extent of the law.

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 ¥ F1 % 7 1§ 134 5%

AR EOLDF D F | t(886-2) 2299-3279 f (886-2) 2298-0488 www.tw.sgs.com
Member of SGS Group



Report No. : E5/2017/60004
Page: 84 of 89

= - I,
Callbr_at:on Laboratory of & \\\_\\_:.//f %, g s ischer Kalibr
Schmid & Partner iE“'H—-_-—-’Eﬂ—’z c Service suisse d'étalonnage
Engineering AG Lz Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland £ /fr_%‘\\,\* S swiss Calibration Service
oty huh®
Accredited by the Swiss Accraditation Sarvica (SAS) Accreditation No: SCS 0108

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

Client SGS -TW (Auden) Certificate No: D2450V2-727_Apri17
|CALIBRATION CERTIFICATE |

Object D2450V2 - SN: 727

Callbration procedure(s) QA CAL-05.v9
Calibration procedure for dipole validation kits above 700 MHz

Calibration date: April 21, 2017
This calibration cerificate documents the 1o national . which realize the physical units of measurements (S1),
The and lhe inties with [« ility are given on the following pages and are part of the cerificate.

All calibrations have been conducted in the closed laboratory facility: environmant temperature (22 + 3)°C and humidity < 70%.

Calibration Equipment used (METE critical Tor calibration)

Primary Standards o# Cal Date (Certiticale No.) led Calibration

Power maeter NRP SN: 104778 (4-Apr-17 (No, 217-02521/02522) Apr-18

Power sensor NRP-Z291 SN 103244 04-Apr-17 (Na, 217-02521) Apr-18

Power sensor NAIP-Z281 SN: 103245 D4-Apr-17 (No. 217-02522) Apr-18

Reference 20 dB Attenuator SN: 5058 (20k) O7-Apr-17 (No. 217-02528) Apr-18

Type-N mismatch combination SN: 5047.2 / 06327 07-Apr-17 (No. 217-02529) Apr-18

Referance Probe EX3DV4 SMN: 7348 31-Dec-16 (No. EX3-7348_Decif) Dec-17

DAE4 SN: 601 2B-Mar-17 (No. DAE4-801_Mar17) Mar-18

Secondary D # Check Dala (in house) i Check

Power meter EPM-442A SN: GB374B0704 07-0ct-15 (in house check Oct-16) In house check: Oct-18

Paower sensor HP B481A SN: US37292783 07-0ct-15 (in house check Oet-16) In house check: Ocl-18

Power sensor HP B481A SN: MY41092317 07-0ct-15 (in house check Oct-16) In house check: Oct-18

AF generalor RES SMT-06 SN; 100972 15-Jun-15 (in house chack Oct-16) In house check: Oct-18

Metwork Analyzer HP B753E SN; US3T390585 18-0¢1-01 {in house check Oct-16) In house check: Ocl-17
Nama Funcion Slgnatura

Calibrated by Michas! Weber Laboratory Technician MS—

Appraved by: Katja Pokovic Technical Manager

Issued; April 21, 2017

This cali n if shall notl be reproduced except in full without writlen approval of the laboratary.
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Calibration Laboratory of ischer Kallbrierdi
Schmid & Partner c Service sulsse d'étalonnage
Engineering AG Servizio svizzero di laratura

Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service

Accredited by ihe Swiss Accreditalion Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the gni of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y,z

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human bedy (frequency range of 30
MHz to 6 GHz)", March 2010

d) KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

= Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

= SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52.10.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0x0.2)°C 37.7+£6% 1.87 mho/m =6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition

SAR measured

250 mW input power

13.4 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

52.2 W/kg = 17.0 % (k=2)

SAR averaged over 10 em? {10 g) of Head TSL condition

SAR measured 250 mW input power 6.18 W/kg

SAR for nominal Head TSL parameters normalized to 1W 24,3 Wikg = 16.5 % (k=2)
Body TSL parameters

The following p and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 52.7 1.95 mho/m

Measured Body TSL parameters (22.0+0.2)°C 525+6% 2.03 mho/m + 6 %

Body TSL temperature change during test <05°C e —
SAR result with Body TSL

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

SAR measured 250 mW input power 12.9 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

50.6 W/kg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.01 Wikg
SAR for nominal Body TSL parameters normalized to 1W 23.8 W/kg = 16.5 % (k=2)

Certificate No: D2450V2-727_Apri7 Page3cf 8

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FRZEpVE R 4 fﬁﬁﬁ#»‘f%%ﬁﬂﬂ?ﬁ;’/ﬁa@ FTIFJ ’ IfiJH«*jL'*ﬁaMM%F&\'?@O* - A ¥ Fﬁk EF}WJ%}F'M:TF’ > T\F’ﬁﬂi}?’f@rﬂ °
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at www.sgs.com/terms_and_conditions.htm and, for electronic format

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

No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7# # 7 % %
t (886-2) 2299-3279 f (886-2) 2298-0488

1 EEETSLIT
SRRERPRRDT AL

www.tw.sgs.com
Member of SGS Group



Report No. : E5/2017/60004
Page: 87 of 89

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

Impedance, transformed to feed point 5630Q+21jQ

Return Loss -24.0dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 5112 +41jQ

Return Loss -275dB

General Antenna Parameters and Design

| Electrical Delay {one direction) 1.148 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when lcaded according to the position as explained in the
“Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 09, 2003
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DASY5 Validation Report for Head TSL
Date: 21.04.2017
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 727
Communication System: UID 0 - CW; Frequency: 2450 MHz
Medium parameters used: ['= 2450 MHz; o = 1.87 $/m; & = 37.7; p = 1000 kg/m*

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2011)

DASYS52 Configuration:
¢ Probe: EX3DV4 - SN7349: ConvF(7.72, 7.72, 7.72); Calibrated: 31.12.2016;
« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 28.03.2017
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
« DASYS5252.10.0(1442); SEMCAD X 14.6.10(7413)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=3mm

Reference Value = 109.8 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 27.3 W/kg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.18 W/kg

Maximum value of SAR (measured) =21.1 W/kg

-10.00
-15.00

-20.00

-25.00

0dB =21.1 W/kg = 13.24 dBW/kg
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Impedance Measurement Plot for Head TSL

21 fApr 2017 11:45:29
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