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SAR TEST REPORT oy 2

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

Equipment Under Test Notebook PC

Brand Name HP

Model No. TPN-W117

Company Name Realtek Semiconductor Corp.

Company Address No. 2 Innovation Road Il, Hsinchu Science Park, Hsinchu
300, Taiwan

Standards IEEE /ANSI C95.1, C95.3, IEEE 1528 2013,

KDB616217D04v01r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06

FCCID TX2-RTL8723BE
Date of Receipt Dec. 21, 2015
Date of Test(s) Jan. 05, 2016
Date of Issue Feb. 25, 2016

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

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

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

Signed on behalf of SGS

Sr. Engineer Asst. Supervisor

= [/ 9 :_E/’u/\ Hft; Z\
Kevin Li KQ’ Ak \ John Yeh '
Date: Feb. 25, 2016 Date: Feb. 25, 2016
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

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

Tel +886-2-2299-3279
Fax +886-2-2298-0488
Internet http://www.tw.sgs.com/

1.2 Details of Applicant

Company Name Realtek Semiconductor Corp.

No. 2 Innovation Road Il, Hsinchu Science Park, Hsinchu
300, Taiwan

Company Address
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1.3 Description of EUT
Equipment Under Test |Notebook PC
Brand Name HP
Model No. TPN-W117
Brand Name: Realtek
Integrated Module |10 4el Name: RTL8723BE
FCC ID TX2-RTL8723BE
Antenna Peak Gain 2.45GHz:0.58dBi
Mode of Operation %\é\{llﬁtl;lg%z.ﬁ b/g/n(20M/40M)
WLANS802.11 b/g/n(20M/40M) 1
Duty Cycle
Bluetooth 1
WLANB802.11 b/g/n(20M) 2412  — 2462
(T,\;(H':Zr)eq“ency Range |\ AN802.11 n(40M) 2422  — 2452
Bluetooth 2402 — 2480
WLAN802.11 b/g/n(20M) 1 - 11
Channel Number
(ARFCN) WLAN802.11 n(40M) 3 — 9
Bluetooth 0 — 78
Max. SAR (1 g) (Unit: W/Kg)
Antenna Band Measured | Reported | Channel | Position
o WLANS802.11 b 0.217 0.218 6 Left side
ain
WLAN802.11 g 0.415 0.417 10 Left side
A WLAN802.11 b 0.135 0.135 6 Top side
ux
WLANB802.11 g 0.268 0.269 6 Top side

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%
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WLAN802.11 b/g/n (20M/40M) conducted power table:

Antenna
Band

SISO

MIMO

Chain 0

Chain 1 Chain0+1

WLANB802.11b

V

V —_

WLANS02.11g

WLANB802.11n(20M)

WLAN802.11n(40M)

<|I<|I<

< I<|I<

Main (CHO)

802.11 b

Max. Rated Avg.

Average Power Output (dBm)

(MHz) Tolerance (dBm) 1
2412 14.5 14.46

6 2437

14.5

14.48

11 2462

14.5

14.34

802.11 g

Frequency

ol (MHz)

Max. Rated Avg.
Power + Max.
Tolerance (dBm)

Average Power Output (dBm)

Data Rate (Mbps)

6

1 2412

14

13.97

2 2417

16

15.87

6 2437

16

15.84

10 2457

16

15.98

11 2462

14

13.98
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Main (CHO)

802.11 n(20M) Max. Rated Avg.
CH Frc(a'\q/ILIJ_Ile)]cy ng\;\;enrcg lz/(ljellgxr.n) Data Rate (Mbps)
6.5
1 2412 13 12.91
6 2437 16 15.92

11 2462 13 12.88

Average Power Output (dBm)

802.11 n(40M) Max. Rated Avg. Average Power Output (dBm)

" Frequency Power + Max. Data Rate (Mbps)
(MHz) Tolerance (dBm) 135

2422 13 12.89

2437 14 13.76

2452 13 12.79
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Aux (CH1)
802.11 b Max. Rated Avg. Average Power Output (dBm)
cy | Frequency T(':’lg\:\;ircg ?g%xrﬁ) Data Rate (Mbps)
(MHz) ]
1 2412 14.5 14.46
6 2437 14.5 14.49
11 2462 14.5 14.33
802.11 g Max. Rated Avg. Average Power Output (dBm)
cy | Frequency Tslce)z\:;ﬁ]rc; lz/clj%xr.n) Data Rate (Mbps)
(MHz) 6
1 2412 14 13.99
2 2417 16 15.94
6 2437 16 15.98
10 2457 16 15.86
11 2462 14 13.94

802.11 n(20M)

Max. Rated Avg.
Power + Max.

Average Power Output (dBm)

CH Frc(a'\q/llﬁezr)lcy Tolerance (dBm) ettt
6.5
1 2412 13 12.94
6 2437 16 15.89
11 2462 13 12.94

802.11 n(40M)

Max. Rated Avg.

Average Power Output (dBm)

ch | Frequency | _mowsr+ I2/<!|aBXrin) Data Rate (Mops)
e 135
2422 13 12.93
2437 14 13.88
2452 13 12.78
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1.4 Test Environment

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

1.5 Operation Description

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

EUT was tested in the following configurations:

Configuration_WLAN Main: back/left sides with test distance Omm.
Configuration_WLAN Aux: back/top/left sides with test distance Omm.

SAR test for other sides is not required based on the SAR test exclusion threshold in

KDB447498D01.
Bottom side
T [
137.02mm
Left side UOSIn  eRLimote Right side
<Back view>
Main antenna
\‘ e 292.45mm Az
4.55mm v
12.1mm o ks
1_#"_' 206.5mm ———™
|y omm
34.5mm$ Topside

Aux antenna

Back view of tablet mode
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Note:
802.11b DSSS SAR Test Requirements:

1.

SAR is measured for 2.4 GHz 802.11b DSSS mode using the highest measured
maximum output power channel, when the reported SAR of the highest measured
maximum output power channel for the exposure configuration is < 0.8 W/kg, no
further SAR testing is required for 802.11b DSSS in that exposure configuration.
When the reported SAR is > 0.8 W/kg, SAR is required for that exposure
configuration using the next highest measured output power channel. When any
reported SAR is > 1.2 W/kg, SAR is required for the third channel; i.e., all channels
require testing.

802.11g/n OFDM SAR Test Exclusion Requirements:

3. SAR is not required for 802.11g/n when 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.

Initial Test Configuration:

4. An initial test configuration is determined for OFDM transmission modes according

to the channel bandwidth, modulation and data rate combination(s) with the
highest maximum output power specified for production units in each standalone
and aggregated frequency band.

SAR is measured using the highest measured maximum output power channel.
When the reported SAR of the initial test configuration is > 0.8 W/kg, SAR
measurement is required for the subsequent next highest measured output power
channel(s) in the initial test configuration until the reported SAR is < 1.2 W/kg or all
required channels are tested.

Since the highest reported SAR for the initial test configuration is adjusted by the
ratio of the subsequent test configuration to initial test configuration specified
maximum output power and the adjusted SAR is < 1.2 W/kg, SAR is not required
for subsequent test configuration.

BT and WLAN Main use the same antenna path and Bluetooth can’t transmit
simultaneously with WLAN Main.
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8. Based on KDB447498D01,

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

Mact. tune up power(mWy)
Min. test separatlon distance(mm) ~ +

Report No. : E5/2015/C0017
Page: 11

of 61

x \f(GHZ) =3

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

(2) For test separation distances > 50 mm, and the frequency at 100 MHz to

1500MHz, the SAR test exclusion threshold is determined according to the

following, and as illustrated in Appendix B of KDB447498 DO1.
[(Threshold at 50mm in step1) + (test separation

distance-50mm)x(Z222) | (mw),

(3) For test separation distances > 50 mm, and the frequency at >1500MHz to

6GHz, the SAR test exclusion threshold is determined according to the
following, and as illustrated in Appendix B of KDB447498 DO1.

[(Threshold at 50mm in step1) + (test separation distance-50mm)x10](mW),
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9. According to KDB447498 D01, testing of other required channels is not required
when the reported 1-g SAR for the highest output channel is < 0.8 W/kg, when the
transmission band is < 100 MHz.

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

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

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

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

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

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

B b

Mo uimen] Saner g DASYS

il e stal:] o -

PC

(]
]
S =

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

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

EX3DV4 E-Field Probe

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

Calibration  |Basic Broad Band Calibration in air
Conversion Factors (CF) for HSL

2450 MHz Additional CF for other liquids
and frequencies upon request

Frequency [10 MHz to > 6 GHz

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

+ 0.5 dB in tissue material (rotation normal to probe axis)

Dynamic 10 uW/g to > 100 mW/g

Range Linearity: £ 0.2 dB (noise: typically < 1 pyW/q)

Dimensions [Tip diameter: 2.5 mm

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

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

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

Shell 2+0.2mm
Thickness
Filling Volume|Approx. 25 liters
Dimensions [Height: 850 mm:;
Length: 1000 mm;
Width: 500 mm

DEVICE HOLDER

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

Device Holder
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1.8 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM phantom.
A SAR measurement was performed to see if the measured SAR was within +/- 10%
from the target SAR values. These tests were done at 2450 MHz. The tests were
conducted on the same days as the measurement of the DUT. The obtained results
from the system accuracy verification are displayed in the table 1 (SAR values are
normalized to 1W forward power delivered to the dipole). During the tests, the ambient
temperature of the laboratory was 21.7°C, the relative humidity was 62% and the
liquid depth above the ear reference points was = 15 cm £ 5 mm (frequency < 3 GHz)
or 210 cm =5 mm (frequency > 3 G Hz) in all the cases. It is seen that the system is
operating within its specification, as the results are within acceptable tolerance of the
reference values.

Spacer X

S s A 3D Probe positioner

L — \Field probe é
(—J—_{_’%' "\R__ [ Flatphantom
L B 4 Al oy

Dipole

Signal |

generatar = - 3 x":|:|'_
=|: At
_/ it
o)

Fig. b The block diagram of system verification
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1W Measured Deviatio

Validation 3 Frequency | Target Measured SAR-1g Measured
. /N SAR-1g . n

Kit (MHz) SAR-1g (mW/g) normalized (%) Date
(mW/qa) to 1W

D2450V2 | 727 | 2450 | Body 51 12.9 51.6 1.18% | Jan. 05, 2016

Table 1. Results of system validation
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1.9 Tissue Simulant Fluid for the Frequency Band

The dielectric properties for this body-simulant fluid were measured by using the
Agilent Model 85070E Dielectric Probe (rates frequency band 200 MHz to 20 GHz)
in conjunction with Network Analyzer (30 KHz-6000 MHz).

All dielectric parameters of tissue simulates were measured within 24 hours of
SAR measurements. The depth of the tissue simulant in the flat section of the
phantom was = 15 cm + 5 mm (Frequency <3G) or 2 10 cm + 5 mm (Frequency
>3G) during all tests. (Fig. 2)

Target Measured
. Measured | . . Target . .| Measured
Tissue |[Measurement Dielectric .. | Dielectric L
Frequency Conductivity, Conductivity,| % dev er| % dev o
Type Date Constant, Constant,
(MHz) e o (S/m) e o (S/m)
2437 52.717 1.938 52.590 1.931 0.24% | 0.36%
Body | Jan. 5, 2016 2450 52.700 1.950 52.569 1.949 0.25% | 0.05%
2452 52.697 1.953 52.518 1.966 0.34% | -0.67%

Table 2. Dielectric Parameters of Tissue Simulant Fluid

The composition of the body tissue simulating liquid:

Ingredient
Frequency Total
Mode Preventol
(MHz) DGMBE | Water Salt S Cellulose| Sugar | amount
2450 Body | 301.7ml | 698.3ml | — — — — | 1.0L(Kg)

Table 3. Recipes for Tissue Simulating Liquid
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1.10 Evaluation Procedures

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

1.11 Probe Calibration Procedures

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

1.11.1 Transfer Calibration with Temperature Probes

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

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

liquid.

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

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

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

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

Considering these problems, the possible accuracy of the calibration of

E-field probes with temperature gradient measurements in a carefully

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

combination of the waveguide techniques and the thermal measurements

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

with the estimates given in [2].

1.11.2 Calibration with Analytical Fields

In this method a technical setup is used in which the field can be calculated
analytically from measurements of other physical magnitudes (e.g., input
power). This corresponds to the standard field method for probe calibration
in air; however, there is no standard defined for fields in lossy liquids.
When using calculated fields in lossy liquids for probe calibration, several
points must be considered in the assessment of the uncertainty:
1.The setup must enable accurate determination of the incident power.
2.The accuracy of the calculated field strength will depend on the
assessment of the dielectric parameters of the liquid.
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3.Due to the small wavelength in liquids with high permittivity, even small
setups might be above the resonant cutoff frequencies. The field
distribution in the setup must be carefully checked for conformity with the
theoretical field distribution.
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1.12 Test Standards and Limits

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are

based generally on criteria published by the American National Standards

Institute (ANSI) for localized specific absorption rate (“SAR”) in Section 4.2 of

“IEEE Standard for Safety Levels with Respect to Human Exposure to Radio

Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.1, By the

Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017.

These criteria for SAR evaluation are similar to those recommended by the

National Council on Radiation Protection and Measurements (NCRP) in

“Biological Effects and Exposure Criteria for Radio frequency Electromagnetic

Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda,

Maryland 20814. SAR is a measure of the rate of energy absorption due to

exposure to an RF transmitting source. SAR values have been related to

threshold levels for potential biological hazards. The criteria to be used are
specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for
portable devices transmitting in the frequency range from 100 kHz to 6 GHz.

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

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

calculations to demonstrate compliance with MPE field strength or power density
limits for devices operating above 6 GHz should be made at a minimum distance
of 5 cm from the radiating source.

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

2. Occupational/Controlled limits apply when persons are exposed as a
consequence of their employment provided these persons are fully aware of
and exercise control over their exposure. Awareness of exposure can be
accomplished by use of warning labels or by specific training or education
through appropriate means, such as an RF safety program in a work
environment.

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

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

Table 4. RF exposure limits

Notes:

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

2. Controlled environments are defined as locations where there is potential exposure of
individuals who have knowledge of their potential exposure and can exercise control
over their exposure.
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2. Summary of Results
WLAN802.11 Main Antenna
Max. Averaged SAR over
. REIEC] A, Measured 19 (W/kg)
- Distance Freq. [ Power + . Plot
Antenna Mode Position CH Avg. Power | Scaling
(mm) (MHz) Max. (dBm) page
To(lc;-:gan;:e Measured | Reported
m
WLANS02.11 b Back side 0 6 | 2437 14.5 14.48 0.46% 0.139 0.140 -
Mai ' Left side 0 6 | 2437 14.5 14.48 0.46% 0.217 0.218 31
ain
WLANBG2.11 Back side 0 10 | 2457 16 15.98 0.46% | 0.260 0.261 -
e Left side 0 10 | 2457 16 15.98 0.46% 0.415 0.417 32
WLAN802.11 Aux Antenna
Max. Averaged SAR over
. Rated Avg.| 1o asured 19 (W/kg)
o Distance Freq. [ Power + . Plot
Antenna Mode Position CH Avg. Power | Scaling
(mm) (MHz) Max. (dBm) page
T‘zldeéa”)ce Measured | Reported
m
Back side 0 6 | 2437 14.5 14.49 0.23% 0.114 0.114 -
WLAN802.11 b| Top side 0 6 | 2437 14.5 14.49 0.23% 0.135 0.135 33
A Left side 0 6 | 2437 14.5 14.49 0.23% 0.043 0.043 -
ux
Back side 0 6 | 2437 16 15.98 0.46% | 0.093 0.093 -
WLANB802.11 g| Top side 0 6 | 2437 16 15.98 0.46% 0.268 0.269 34
Left side 0 6 | 2437 16 15.98 0.46% 0.073 0.073 -
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3. Simultaneous Transmission Analysis
Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Body
BT + 2.4GHz WLAN Aux Yes
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3.1 Estimated SAR calculation

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

Mazx.tune up poveer(miv) « T(GHZ)
i, test separation distance(mm) O

Estimated SAR =

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

frequency " test separation Estimated

Mode / Band (GHz) Test position distance(mm) SAR(W/kg)
BT 2.48 left / back 5 0.167
BT 2.48 top 34.5 0.024

3.2 SPLSR evaluation and analysis

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

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

The ratio is determined by (SAR1 + SAR2)71.5/Ri, rounded to two decimal digits,
and must be = 0.04 for all antenna pairs in the configuration to qualify for 1-g SAR
test exclusion.

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

When standalone test exclusion applies, SAR is estimated; the peak location is
assumed to be at the feed-point or geometric center of the antenna.
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BT+ 2.4GHz WLAN Aux

Distanc Max
No. Conditions Position e BT WLAN Aux SAR Sum SPLSR
(mm)
Back side 0 0.167 0.114 0.281 ZSAR<1.'6’
Not required
1 |24 GHz WLAN Aux + Top side 0 0024 | 0269 | o203 | ZSAR<I6
BT Not required
Left side 0 0.167 0.073 M G5 <1C
Not required
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. Serial Date of last | Date of next
M e beiee h7ee number calibration | calibration
Schmid & 1y imetric E-Field
Partner EX3DV4 3831 Jan.29,2015(Jan.28,2016
: : Probe
Engineering AG
Schmid & -
Partner | SYSte Valdation | nossova| 727 | Apr22,2015|Apr21,2016
\ : ipole
Engineering AG
Schmid & Data acquisition
Partner qui: DAE4 1336 Aug.26,2015|Aug.25,2016
\ ) Electronics
Engineering AG
Schmid & 0 .
Partner Software DASY 52 N/A Callbrat]on Callbratllon
. : V52.8.8 not required | not required
Engineering AG
Schmid & I v
Engineering AG 9 9
HP Network Analyzer | 8753D [3410A05547|May.21,2015|May.20,2016
. Dielectric Calibration | Calibration
Agilent Probe Kit 85070E - MY44300677 not required | not required
Agilent D“a'(;g:jsfe“ro“a' 777D MY46151242|Feb.11,2015|Feb.10.2016
. RF Signal
Agilent Generator N5181A |[MY50145142|Feb.06.2015|Feb.05.2016
Agilent Power Meter E4417A |MY52240003| Jul.15,2015 | Jul.14,2016
Agilent Power Sensor E9301H MY52200004| Jul.15,2015 | Jul.14,2016
TECPEL |Digital thermometerf DTM-303A| TP130075 |Mar.27,2015|Mar.26,2016
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5. Measurements

Date: 2016/1/5
WLAN 802.11b_Body_Left side_CH 6_0 mm_Main
Communication System: WLAN(2.45G); Frequency: 2437 MHz
Medium parameters used: f = 2437 MHz; 0 = 1.931 S/m; €, = 52.59; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

o Probe: EX3DV4 - SN3831; ConvF(6.81, 6.81, 6.81); Calibrated: 2015/1/29;

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

« Electronics: DAE4 Sn1336; Calibrated: 2015/8/26

« Phantom: Body

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Conflguratlon/BODY/Area Scan (71x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.340 W/kg

Configuration/BODY/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 5.479 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 0.438 W/kg
SAR(1 g) = 0.217 W/kg; SAR(10 g) = 0.100 W/kg
Maximum value of SAR (measured) = 0.325 W/kg
db

-3.84
-7.b8
-11.51
-15.35
-19.19

0 dB = 0.325 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: 2016/1/5
WLAN 802.11g_Body_Left side_ CH 10_0 mm_Main
Communication System: WLAN(2.45G); Frequency: 2457 MHz
Medium parameters used: f = 2457 MHz; o = 1.966 S/m; ¢, = 52.518; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(6.81, 6.81, 6.81); Calibrated: 2015/1/29;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
o Phantom: Body
o DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (71x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.637 W/kg

Configuration/BODY/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 7.893 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 0.843 W/kg
SAR(1 g) = 0.415 W/kg; SAR(10 g) = 0.189 W/kg
Maximum value of SAR (measured) = 0.631 W/kg
dB

-4.20
-8.39
-12.59
-16.78
-20.98

0 dB = 0.631 W/kg = -2.00 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/1/5
WLAN 802.11b_Body Top side_ CH 6_0 mm_Aux
Communication System: WLAN(2.45G); Frequency: 2437 MHz
Medium parameters used: f = 2437 MHz; o = 1.931 S/m; ¢, = 52.59; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(6.81, 6.81, 6.81); Calibrated: 2015/1/29;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
o Phantom: Body
o« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (71x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.201 W/kg

Configuration/BODY/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 2.155 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.261 W/kg
SAR(1 g) = 0.135 W/kg; SAR(10 g) = 0.068 W/kg
Maximum value of SAR (measured) = 0.196 W/kg
dB

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

0 dB = 0.196 W/kg = -7.09 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2016/1/5
WLAN 802.11g_Body Top side_ CH 6_0 mm_Aux
Communication System: WLAN(2.45G); Frequency: 2437 MHz
Medium parameters used: f = 2437 MHz; o = 1.931 S/m; ¢, = 52.59; p = 1000 kg/m*
Phantom section: Flat Section

DASY5 Configuration:
o Probe: EX3DV4 - SN3831; ConvF(6.81, 6.81, 6.81); Calibrated: 2015/1/29;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1336; Calibrated: 2015/8/26
o Phantom: Body
o« DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)
Configuration/BODY/Area Scan (71x111x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.402 W/kg

Configuration/BODY/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 2.897 V/m; Power Drift = 0.10 dB
Peak SAR (extrapolated) = 0.516 W/kg
SAR(1 g) = 0.268 W/kg; SAR(10 g) = 0.135 W/kg
Maximum value of SAR (measured) = 0.388 W/kg
dB

-4.02
-8.04
-12.05
-16.07
-20.09

0 dB = 0.388 W/kg = -4.11 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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6. SAR System Performance Verification

Date: 2016/1/5
Dipole 2450 MHz_SN:727
Communication System: CW; Frequency: 2450 MHz
Medium parameters used: f = 2450 MHz; 0 = 1.949 S/m; ¢, = 52.569; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3831; ConvF(6.81, 6.81, 6.81); Calibrated: 2015/1/29;

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

« Electronics: DAE4 Sn1336; Calibrated: 2015/8/26

o Phantom: Body

DASY52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Conflguratlon/Pln_250mW/Area Scan (61x131x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 20.5 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 100.3 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 26.5 W/kg
SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.98 W/kg
Maximum value of SAR (measured) = 19.6 W/kg
dB

-4.40
-8.80
-13.20
-17.60
-22.00

0dB = 19.6 W/kg = 12.91 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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7.DAE & Probe Calibration Certificate
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity

High Range Resding (LV)} Differance (pV) Error (%)
Channel X + Input | o0 T 2,05 0.0
Channel X + Input 20005.75 1.47 o.m
Channed X - It 2000563 010 -0u00
Chanmel ¥ + Iniput FO0040. 44 3.9 i,
'Emnnul L + Input 2000:2,50 1,28 0.0
Channel ¥ = It 2000 &0 -2.57 0,01
Channeal Z + It 20004226 580 0,0}
Channel Z + Inpaut 20002 60 -0.91 .00
ChannelZ - Input 2000867 | 260 | 0.01
Low Rangs Reading (V) Ditference [uV) Error (35)
Channel X +Input B000.27 o9 om
Channel X + Input 159.51 -0.43 .24
Channa| X - Inpat 200,10 0,12 0.08
Channel ¥ + Ingut 1998.75 -0.24 -0.01
Chanmnal ¥ + Inpul 18818 .65 <033
Channal ¥ - Input 200,95 .53 0.4g
Channel £ = lngul 200027 Dae 0.02
Channel Z + Ingut 188.50 -1.33 0,65
Channel Z - Input #0127 1.23 a1

2, Common mode gensitivity

DASY messurement paramebars: Auto Faro Time: 3 ses; Measurng tme: 3 sec
Gommon mode High Ranges Low Range
Input Vigltage (mV¥) | Berage Reading (zV) Avorage Rosding (uV)
Channe| X 200 5.53 4.41 N
- 200 =3.35 -4 87
Channel ¥ i i -3.56 -S.BIIII
~ - 200 a14 236
Channal Z ' 200 090 2107
- 200 . -24.36 -24.68

3. Channel separation

DAY measurement paramebers: Suto Foro Time: 3 seo; Measuring tima: 3 sea

Input Vollage (mV) | Channel X (pV) | Channel Y {uV}) Channel Z (uV)
Channel X 200 - 5.96 -1.54
Channel ¥ 200 BAE - i
Channal 200 B.25 616 =
Certificate Ma: DAE4-1336_Aug1S Page d of &
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4. AD-Converter Values with inpuls shorted

DASY measuremend parameters: Aulo Fero Tine: 3 seo; Measurng Hms

Report No.
Page : 40

3 3 gac
High Ramge (LS8) Low Ranga (L58)

Charnel X 15867 16358

Channel ¥ 15814 15000
Channel 2 15666 16348 |

5. Input Offset Measurement
DASY marsurement paramatars: Subs Zaro Time: 3 sec; Maasuring me: 5 sec
Inpat 10
]
Average (pV} | min, Offeot (V) | me Offset [uv) | s ?::::"“'“

Channal X 0.23 .58 1.25 0.37
Channal ¥ a.1 .69 1.02 0.34
| Channel 2 1.3% 298 | 0.20 0.4

6. Input Offset Current

NHominal Imput circuitry offset curmant on o channels: <2544

T. Input Resistance (Typical velues lor infarmation)

: E5/2015/C0017
of 61

L Zeroing (kOhm) Measuring (MOhm)
Channel X 0 200
Channed ¥ 200 Lili]
Channel Z 200 00

8. Low Battery Alarm Voltage (Typical values for infarmation)
Typical values Alanm Level (WDC)
Supply (+ Viec) 7.9
Supply (- Vech -T6

9. Power Consumplion (Typical vakes far informaticn)
Typical values Switched off (mA) | Stand by (mA) | Transemitling {mA)
Supply [+ Viec) + +E +14
Supply |- Vec) —01 [ B -8

Cplilicle Mo DAES-1335_Aug 18 Page 5 of 5
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Calibration Laboratory of
Schmid & Pariner

Engineearing AG
Raswgihimcialreian 43, 104 Zorich, Selmariad

T T, 8
- iy SchwpEonscher Halilvierdinmss

&
[ Service suissa ddElonrags
8

i
Serviglo svizzeio 0 ek
wwlss Calenilon Bervca

Ay bl bry fhee Swanr Acorediation Sanvioe [SEE) Acowditstion No.: BCS 0108
ik Sl Accrecigsbom Serdios |5 ong of fh shifiau e to the B4
Muililaleral Agraamant for tha recogniion of cellaiion esrtilicans

Clen SESTW {Aiiden Enrificsia or EXZ-3839_Jan15
[CALIBRATION CERTIFICATE |
Tijpct EXa0v4 - 5MEasd
Call bmman proocd i) A CALO¥ V3, DA CAL-T40, DA CAl -5, 24 CAL-Z56

Calikratlion procediis for dossmetric E-field probes

| it bentine dpse: JeEniary 29, 2015

Thea sl ifseriar oarifcals dopuments e toowsndity & sl Seiceme. s o e physci i) dmmesmes, |50
| Tha frsbist et e fhe usperiariies with oot pesshily gm gven on e oo g saes 20 2 ju i 5 ceiice

Ml EorRlong hive Baoe condacad m ihe coses by Maeslyy, sivsmmeed e parslue (72 = 100 ad mumadly £70%

| Carmation Equipment wsed [METE enbeal im bt

Pritiary | - Ol Ope Goriflcre o) | Bctclsieg Dration 1
Powvmr sl s 44100 L TaApe-A4 (o 3T di £ Ape-15
| Pewer sansa” E42134 RYatignae? . NE-Ays- 74 e 211w _| Apies |
Rifarance 5 il Atemusior | Sk 5054 (30| Mhpe b o 21701905 g 15
| Refererce 20 o atwraler | S8 S50T @00 3-Apr- 14 (s F1T-0151A] Aar [ |
Reefunincs 3 <8 Anseusir S SH1E3 (0] U5l e P01 w15 -
Feslmierecs Prbe ESIOVE = AmI Ao-Dmr-14 Mo ESL0A Dartd] | Deeth
DAE4 . | aae pEg | Vdalas 15 jho. DAE4-S80_Jprin) Jan-
Suenncny Sedards | 10 1 E-'\-H_J- Diaig fn oiian) | Eechmuien Check
HF gomerain: FF_@-_IBC | EA549i ki g — d_l-ﬁugﬂpulumumm- ] | In Foase El:rm:.ﬂ.gl 1B
Matwcrs Arnyew WP BIRAE | LE3raonses 11 i house chags Ddl-94) 111 P eveesa; - 18
- Hamn [Cr—— FgIrR e
Csibinied b
by Ll Frbd L=Berstory Tednnesa) + E"_.__'_,_.,-c"
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Apjwtred fry i Fomo iz Tierhracai hanagey #@
LT T T e |
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Callbration Labovatory of

0 T—_—
‘-:i'-'-Ehmlli & Fﬂﬁia g BRrviGn didses 0 spiommgs
ngEnearing AG Eiwidie s Wenine o e
Iouphanssrasss <3 G004 Zunsi. Syvzetani e Bistan Callbrilinm Ssmers
Arcraiingn Hy ME S Accsininn Saivon (AT Aemresisan e i SCS (MOB
This fvwves Accreditaton Stoila s ciss df The s po e B
Miilliiseern] Agreament i 1o el ilion uf daiils dion ceridicaiee
Gloesary:
= Ie==ia gimiliabng gl
MRy, 2 suiEalhily I e Kpace
Conyf serEiivily i TSL / NORMxy 2
(Kl e ooipression point
CF creest tsoioe |1 diny_opchE) of (he RE signal
AR GD midLlstEi depssidin) inearzsiion perEms&ers
Folerizallon o s Mt Ao pioke s
Podarizalion [ arolsion amired an sxis Uistls n he planegor o pmbe axis (@l messiem el censer),
Ly =0 e monmal o grole aids
Conractor ngle nraiiation used n DASY systam Lo elign pobs sensor § o ihembot coofdinata ayElam

Calibration is Performed According Lo the Following Standards:

4) [EEE 2 1578-2011 "IEEE Recommaraien Praclics (b Delammpg e Peak Spabial-Avasreged Specific
Absorplion Rate (SAR| i We Homan Hesd o Wielsss Commiunications Devices Measurement
TachirgiiEs” Juna 2073

n) IEC 623051 Procsdus b ssassun e Spanific Abzodplion Rabe (SAR) for fend-bali davicas used i closs
arosimity lo the ear {imguency rengs of 330 MHZ 5 5 GHz®, Fabniary 2005

Methods Applled and Interpretation of Paramelors:
*  NORMey e Anmsssad for -l polailzanan &= 0 (T 300 K84 in TEM-call { = 1800 MHE: R22 WalVBOUIon|
HORME .2 g anly (IMermedale wmhies, (o b uncsriainis of NORMs vz does not effect 1he E>fisid
uncriaiiy liside TSL (ono oalol Conle

& NORMTA Yz = NORM y,£ = frequancy_esomamas (ses Fleguency Respanse Ghanll Ths |inaenzation &
Impsmenbud in DASYS softyena Yersicns ailer han 2,2 The umcartainty of tha heguency response s inctheed
b slaned ancenmnty of ComF

& DCRNy s OCF are numedical linesrizabon paramelers seacsse besad on [he tata ol pawes seoop WS
sl fue upcetraingy reouired) OCF does ol depsnd on requency nar madia

= PARPAR fs the Peak 10 Avarege Rafio hat s net caliresmd bl desermiied besed an ihe sizriml
characisnsijy

e dlppr B"-!!'-Z- C-I'-}'.l' O .zt VRx v A, B, G, 0 ame simedcsl |ineanzabon parametors assassad based oo
e sl of poser sweap for specs) Modutalon signal. The pammeters oy nol deparel on iraguency nor
mieslls VR |s e masimu eallbralion mngs axprassed in BV Wilage across he dicds

® L and Baundag Effect Peramelsss, fssessed in fial ghantom uging E-feld (or Tesmparaturs Tronsine
Standard for T S0 Wez) ane insde wavegude wsng analvizs) ekl diakibobans besed an power
mzasirEmeEs fur [ > 800 MH: Tha same ssluce are used o asgasement ol e pemmetee spnksn i
Boundary compensahon [alpna, dedih) ol which bypizcal incensnly yelies gie given These parameisrs am
LEed in DASYA eoffware In improve prabe accureey close |a e badndary The sansiiviy in TSL tovesponss
e NORMy, p.z © CanwF whersby Ihe uncetainly comesnands io that given far CapE A frequency dapancan
hl.';ulrﬂrF ls Lgeil i DASY veraimon 4.4 and iglher which 2lloes edlending the validty fom = 50 MHz o = 100

bz

s Sphescal watroey (30 denmai o isarok) o 4 el oF 1w Eetents reaizec u=ing a Ml phestom
mxpasan by & pach unba oo

= Berun OWset The sersor offsel coffasponds b (e ofisel ol wiisl messuremen: cemes irom e orsoe Lg
(on proba axiz) Mo halsance mgured
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EX30V4 — Sp:3831 Janusary 29, 2015

Probe EX3DV4

SN:3831

Manufactured:  September 6, 2011
Calibrated: January 29, 2015

Calibrated for DASY/EASY Systems

[Mabe; non-compatible with DASYZ eysleml)
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Jaruary 2%, F018

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

Basic Calibration Parameters

Sangor X Sensor ¥ Sansor 2 Unc (k=%) |

Hermn [uWivimyy .45 047 | .43 * 0.1 %
DCF {mv)® FENd 101.1 ] 0LA 1
Modulation Calibration Paramaters
=] Communication System Nama A =] o | B | wR UncE

i dB | dEviw | 4B myf k=]
|9 oW % | oo 0.0 14 mOD | 526 | =A%
L 1 K (1] 0,0 10| 435 |

Z 1] 1.0 1.4 I

The reported uncertainty of measurement is stated as the standard uncertainty of measuremeant
mullipled by the coverage factor k=2, which for & normal distribution corresponds to a coverage
probability of approximately 25%.

* Thig uncsrtaisties of NormLY.Z do not aleot the E S utesiaisly issds TSL (ses Pagos § and &)

" Mumernical | nearization parameser; uncertsinky nol spquined.

" Uity i deteemined using e . deviallon fios inssr rspormse applying redanguisn diebulon and s spresse for he squa of he

finid A g
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EX30NG— SM.3831 January 34, 25

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

Calihmtiup Parameter Determined in Head Tissue Simulating Meadia

. Ralative Conductivity Dopth® | Upsl. |
| fIMHz)" | Pecenittivity” (mim” " | ComvEX | ConvFY | ComvEZ | Alpha® | (mm) | (ked) |
| 750 41.9 0.8% 328 928 | oo 0.31 0.4 120 %

a35 4.5 0,90 8495 .05 B85 0,28 147 120 %
a00 41.5 0.87 876 .7 B78 025 1.23 +12.0%
1450 40.5 1.20 7.9 7.00 7.92 0,43 1.92 £120% |
750 40.1 1.37 7.75 7.75 775 0,52 0.88 =12.0%_|
1300 40.0 1.40 7.58 758 .58 0.63 0.65 £ 120 %
@000 | 40.0 1.40 AR | Tam T.AB .80 0,57 £120 %
2300 9.5 167 T.08 | 708 7.08 0.7 0.98 120 %
2450 9.2 1.80 A.51 81 81 0.51 0.68 +120% |
FEO) 30.0 1.98 6,54 654 G54 | 0 | 10t £12.0%
| 5250 35.8 471 4,50 450 4,60 040 | 160 | %131%
5800 365 507 414 | 444 414 | 045 1.60 £131 %
| 5750 35.4 527 441 A4 441 | 045 | 1.0 +131 %

':'FTD'E.I-IE‘I-‘l_ wval ity above 300 MHz of £ 100 MHz only applies for DASY wi.4 and higher {see Paga 7), eksa d @ restbcted 1o & 50 MHz The
uncaitainly i the RES of the Cone® unoertainly of ealinalion Fagueney and e userainty for e indicabed frequency band. Froguancy vadly
Eoiow 300 BHZ is £ 10, 25, 0. 50 and 70 MHZ for Corw® assessments ai 20, 84, 128, 150 and 220 MHz sespecivsly, Atove § GHe Fequoncy
ol ity can be eooendad o 2 110 MHz
¥t frequancies Below 3 GHE, i wilidit of eee parameters (2 and o) can be relsed o £ 10% ¥ B covm pissation fovsuks b sppbes I
memEwed BAR walies, Al Fequencies abowe 3 GHE, the valdly of Sssus paramelans (x and o) ik reticted tood %, Tho uncodainty ks tha RES of
E‘D Camst unconiainty tor inSicaked lasgel todue s s

AlzhaDapih an delamined dung cal Eralicn. SPEAG wamants el s mranisg deviaton dus b Se boundary effoct ater compensation &
akvays lass than + 1% for freginzies below 3 Gz and below + 2% for requinsics beteesn 345 GHE ol sny dilascs g hen hall fe probe fp
dismster from the toundarny.
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D = S0 Jaruary 39, 2018

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

Calibration Parameter Determined in Body Tissue Simulsting Media

. Rofative | Conducthity Depth™ | Unct
Lt [MHz) Permittivity” | {Sén)" ConvF X | ConvF ¥ | ConvFE | Alpha® | {mm) | (&=3)
TED BEE 086 | eo7 9.07 a.07 .20 158 | +120%
838 552 087 | 800 9,00 5.00 0.25 130 | +120% |
1] 55.0 1.05 aar BET BBF | 033 1.00 £120%
1450 54.0 1.30 768 7B | 764 018 1.44 +12.0%
1750 54 1449 7.50 7.50 750 040 .89 +120%
1200 533 1.52 7.34 7.4 a4 0.31 1.06 =12.0% |
2000 53.3 i 1.52 741 T Fa1 0.33 0.08 £ 120 %
300 52.8 1.8 708 748 7.08 040 | 088 £12.0%
2450 _saF 185 581 6.8 681 | 044 0,80 +£12.0%
| #6500 526 218 BES 6.85 6.65 0.80 0,58 +12.0 %
5260 488 538 b e a4z .80 1.50 £131% |
600 465 577 344 148 3,48 .55 1,80 +13.1% |
5750 183 | 534 | am am0 | 085 | 180 | 131%

© Fremuesscy valicity abowe 300 MHz of + 100 &Hz only apsfes for DASY wi4 and higher jsoe Page 2, else 1 s rasticled 5 + 50 MHz, The
untarainty & e RS of lhe Caml® uncertinty ot colizrlion froquency énd S wncarainky Fe S ndealed frequency tand. Frequency walisty
beigw 300 BHZ I5 £ 10, 25, &0, 50 and 70 WHz for Conef assesssments at 20, 84, 128, 150 and 220 MHz sespecively, Above § G fequency
:.ud:lh.u an ba seenden 1o = 110 M-z,

Al Trivincies helow 3 (2, the walldity of tissue paramaiazs [k ard o) n e mieed 1o £ 10% i §ouid compeasation S i sposed o
measred 54 valies. Al irequancias aboss 3 GHe, the vabdty of issee parametars (@ and o) is resiricled 1o £ 5%, Tha uncertsingy i the 855 of
Ilm Tl uncectsingy for indlcates] tangol s paramehens

® AlphaDapss am datamined dhering calibralion. SPEAG worronds thal the remaining deviaSon dus e e alinct wer
atbvays loes Hham & 1% for requencios belee 3 BHE and buire = 2% for imgeencies betwesn 10 GHz ol any distance kngar Than nall tha a'mup
diametar o Hin Sourdary,
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EX30NV4- Sm:3651 January 28, 2018

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

LE
h
T

Frequensy response (normalized)

Uncartalnty of Frequency Response of E-fiald: £ §.3% (k=3)
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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.
PRV RV A SRR B IR R OO - BB R D IR T -

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



EX30N - 5M:3831

=600 MHz TEM

"

Tad

Eror 8]

Report No. : E5/2015/C0017
Page: 48 of 61

daruiany 20, 25

Receiving Pattern (¢), 8 = 0°

f=1800 MHz R22
H o . v :
e S ——

FRal[7

wil g, AT 2T

Uncerainty of Axial Isofropy Assassmaent: £ 0,5% (k=2)

Caificate No, EX3-3831_Jan13

Paga Bod 11

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

B2 LT[R P R SRR BRI > (IR AR BRIO0 < B HBF AT S 2 URFET o A -

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%

cBERAERFF AP | 1(886-2) 2299-3279

f (886-2) 2298-0488 www.tw.sgs.com

Member of SGS Group



Report No. : E5/2015/C0017
Page: 49 of 61

EXJ0A 4~ BB Janusry 28, 2015

Dynamic Range f(SARead)
(TEM cell , fou= 1900 MHz)

3

Input Signal W]

o
9

Error [d8]

et 1

AR [mWiem3
(=]

ol Eriiaed ‘oo pesated

Uncenainty of Linearity Assessment: £ 0.6% (k=2)

Cartificate No: EX3-3831_Jan15 Page 9af 11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
AR L'**ﬁéf,»ﬁf}»‘ @?ﬁﬁﬂ?ﬁ;’/%ﬂ. Fif fﬁJEﬁL%p@iﬂ?‘{‘)O:\ o ¢ﬁ§f’ﬁl~%§¢ 2 ﬁJ%;EI?’F’ > T\F’ﬁﬂm’fﬁé‘i °
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.

SGS Taiwan Lid. | 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. : E5/2015/C0017
Page: 50 of 61

EXIDVE— SHEE11 dirmaniy 39, 2AE

Conversion Factor Assessment

= B35 MH2 WGELE RS (H_comdF) = 1900 MHz WGLS R22 (H_comf)

ket [P

EH [

Deviation from Isotropy in Liquid
Error (4, &), f= 200 MHz

10 =08 -08 04 -0432 oo 0.z 0.4 .5 oa { A=)
Uncertainty of Spherical lsotropy Assessment: £ 2.8% (k=2)

Cemficule Nir. EXZ3E31_Jani5s Page 100l 11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
PRI VR[PSS VAR I RIS BFT007 « R85y Ak 2 ﬁJ%;Fw?ﬁ’ b -

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.
SGS Taiwan Ltd.

SARBRPERDF AR

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%

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




Report No. : E5/2015/C0017
Page: 51 of 61

EXFIVY-— SN3EH January 28, 3015

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

Other Probe Parameters

[‘Sanaor Amengement T Triangular |
| Gonnector Angle (<) ) 205 |
| Mechanical Surlsce Detection Mode ’ enabied |
| Oiptical Surfaca Datection Mode T dizabled |
| Fraba Civarall Langth 337 mm |
Prots Body Dismatar A0 s
Tip Length 5 Frim
Tip Diarneber 2.5 mm
| Frobe Tip t Sensar ¥ Calibration Point T
| Probe Tip b Sensar ¥ Calibration Point T mm
| Probe Tip b Sensor 2 Calibrabon Paind o |
| Recommanded Measurement Dislanee irom Suriace T T
Cortifieate Mo: EX3-3831_Jan1§ Page 11 of 11

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
PRV RV A SRR B IR R OO - BB R D IR T -

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. : E5/2015/C0017
Page: 52 of 61

8. Uncertainty Budget

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

A c D e f g h=c*f/e |i=c*g/e k
Source of Uncertainty Tolerange/ Fiopelis Div Div Value |ci (1g) ci (10g) Standarld Standarld vi, or Veff

Uncertainty y uncertainty _|uncertainty
Measurement system
Probe calibration 6.00% N 1 1 1 1 6.00% 6.00% oo
Isotropy , Axial 3.50% R VA 1.732 1 1 2.02% 2.02% S
Isotropy, o o o
Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% ©o
Boundary Effect 1.00% R /3 1.732 1 1 0.58% 0.58% o0
Linearity 4.70% R /3 1.732 1 1 2.71% 2.71% ©o
Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% 0
Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% oo
Response time 0.80% R /3 1.732 1 1 0.46% 0.46% o0
Integration Time 2.60% R /3 1.732 1 1 1.50% 1.50% oo
Measurement drift

1.75% R 1.732 1 1 1.01% 1.01%

(class A evaluation) V3 -
E;Szmb'em caricition = 3.00%| R /3 1.732 1 1 1.73% 1.73%| o
RF ambient conditions -| 3 550, R /3 1.732 1 1 1.73% 1.73%| o
reflections
FIODE positioner 0.40%| R /3 1732 1 1 0.23% 0.23%| oo
Mechanical restrictions
Probe Positioning with 2.90%| R /3 1.732 1 1 1.67% 1.67%| oo
respect to phantom
Post-processing 1.00% R /3 1.732 1 1 0.58% 0.58% oo
Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% o
Test Sample related
Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1
Davice Hodor 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 /3 1.732 1 1 2.31% 2.31% o0
Deviation from
reference 0.34% N 1 1 0.64 0.43 0.22% 0.15% M
liquid taraget € 'r(Body)
Deviation from
reference 0.67% N 1 1 0.6 0.49 0.40% 0.33% M
Jj_q_ui_d_;araet o (Bodv)
Comblnled standard RSS 11.34% 11.33%
uncertainty
Expant uncertainty o o,
(95% confidence 22.68% 22.66%
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9. Phantom Description
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10. System Validation from Original Equipment Supplier

Calibration Laboratory of S, § Sehweizerischer Kalibrierdienst

Schmid & Partner %ﬁ c Service suisse d'étalonnage
Engineering AG e Servizio svizzero di taratura

Zeughausstrasse 43, B004 Zurich, Switzerland o S  swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

SGS-TW (Auden)

[CALIBRATION CERTIFICATE

Accreditation No.: SCS 0108

Client Certificate No: D2450V2-727_ApriS

Object D2450V2 - SN: 727

Calibralion procedura(s)

QA CAL-05.v8
Calibration procedure for dipole validation kits above 700 MHz

Calibration datea:

April 22, 2015

This calibration cerificate documents the traceability to national standards, which realize the physical units of measurements (S1).
The measurements and the unceraintias with confidence probability are given on the lollowing pages and are part of the cerificate.

All calibrations have beer conducted in the closed laboratory facility: environment lemperatura (22 = 3)°C and humidity < 70%

Calibration Equipment used (M&TE critical for calibration)

Network Analyzer HP 8753E

Calibrated by:

Approved by:

837390585 54206

Namea
Michael Weber

Katja Pokovic

18-Oct-01 (in house check Oct-14)

Funetion
Laboratory Tachnician

Technical Manager

Primary Standards D # Cal Dale (Certificate No.) Schaduled Calibration
Power meter EPM-4424 GBav4B0704 07-Oct-14 {No. 217-02020) Oet-15

Power sensor HF B4B1A US3r292783 07-Oct-14 (No. 217-02020) Det-15

Power sensor HP B481A MY41092317 07-Oct-14 (MNo. 217-02021) Oct-15

Referance 20 dB Attenuator SN: 5058 (20k) 01-Apr-15 (No. 217-02131) Mar-16

Type-N mismatch combination SN: 50472 / DB327 01-Apr-15 (No. 217-02134) Mar-16

Relerence Probe ES3DV3 SN: 3205 30-Dec-14 (No. ES3-3205_Dec14) Dec-15

DAE4 SN: 601 18-Aug-14 (No. DAE4-601_Aug14) Aug-15

Secondary Standards D& Cheack Data (in housa) Scheduled Check

AF generator R&S SMT-06 100005 04-Aug-99 (in house check Ocl-13) In house check: Ocl-16

In house check: Oct-15

Signature

Mo

#

Issued: April 23, 2015

| This calibration cerificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No; D2450V2-727_Apris
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Calibration Laboratory of AWy,

= - Schwaizerischer Kallbrierdianst

Schmid & Partner iﬁ g Service sulsse d'étalonnage

Engineering AG :-,//*'_-'_‘\-._H“‘\:C' Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland KA "-:ﬁ.'\\u“‘\: S Swiss Callbration Service
Accreditad by (e Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service {s one of the signatories 1o the EA
Multilateral Agreement for the recognition 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) IEEE 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 Techniques”, June 2013

b) IEC 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) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4/5 Systern 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 body axis.

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

e 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.

s 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 {o 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 DASYS5 V5288

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 {22.0 £+ 0.2) °C 376+6% 1.82 mho/m + € %

Head TSL temperature change during test <0.5°C -—-- -
SAR result with Head TSL

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

SAR measured 250 mW input power 13.2 Wikg

SAR for nominal Head TSL parameters normalized to 1W 52.0 Wikg = 17.0 % (k=2)

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

SAR measured 250 mW input power 6.10 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.2 W/kg = 16.5 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0+0.2)°C 50.6 =6 % 2.02 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 Caondition
SAR measured 250 mW input power 13.1 Wikg

SAR for nominal Body TSL parameters

normmalized to 1W

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

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power 6.10 Wikg
SAR for nominal Body TSL parameters normalized to 1W 24.0 Wikg +16.5 % (k=2)

Certificate No: D2450V2-727_Apri5s Page 3of 8
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 56.2Q+1.3[Q
Return Loss -246dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.804+33jQ
Retumn Loss -28.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.149 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
aceording 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 January 09, 2003
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DASYS5 Validation Report for Head TSL

Date: 22.04.2015
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 = 1.82 §/m; & = 37.6; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4.54, 4.54, 4,54); Calibrated: 30.12.2014;,
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (front); Type: QDOO0OP50AA: Serial: 1001
« DASY35252.8.8(1222); SEMCAD X 14.6.10(7331)

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 = 101.5 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 27.4 W/kg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

dB
1}

-5.00

-10.00
-15.00
-20.00
-25.00

0dB=17.5 W/kg = 12.43 dBW/kg
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Impedance Measurement Plot for Head TSL

22 Apr 2015 13:45:33

EHT s11 iUFs 1 56.156 0 126564 B82.216 pH 2 450.000 208 MHz
T
" =
Del
Cor i
{ | | .
1 —
Av e
163 =
Hld TR =
CH2 s11 LOG 5 dB/ REF -28 dB _1:-24,555dB 2 450,008 888 MHz
e e S —— T T T |
| | | |
| +—t——+t+——— - --]_.—-— —d - —

fap | ,//_,_,—/—'—‘_'_

| t

| |
| Ll
v l ; | |
153 - IL = - ___.—.1
- =t
Hid . ¢ ¢ | —

START 2 250,000 600 1z : STOP 2 656.600 686 Mz
Certificate No: D2450V2-727_Apr15 Page 6 of 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.
WA R B R SRR B I IR 0N « B S AT T b -

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.

SGS Taiwan Ltd. | No.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#7#* % 7 % % #74* A £ Fl % 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. : E5/2015/C0017
Page: 60 of 61

DASY5 Validation Report for Body TSL

Date: 22.04.2015
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; a = 2.02 S/m: & = 50.6; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS52 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.32, 4,32, 4.32); Calibrated: 30.12.2014;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 18.08.2014
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASY5252.8.8(1222);: SEMCAD X 14.6.10(7331)

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

Reference Value = 95.54 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.1 W/kg

Maximum value of SAR (measured) = 17.4 W/kg
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0dB =17.4 W/kg = 12.41 dBW/kg
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Impedance Measurement Plot for Body TSL

22 Apr 2015 13:45:18
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