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SAR TEST REPORT o 20
TN
The following samples were submitted and identified on behalf of the client as:
Equipment Under Test Mobile Computer
Brand Name Honeywell
Model No. EDA50-011
Company Name Honeywell International Inc
Honeywell Sensing & Productivity Solutions
Company Address 9680 OLD BAILES RD FORT MILL SC 29707 UNITED
STATES
Standards IEEE/ANSI C95.1-1992, IEEE 1528-2013,

KDB248227D01v02r02,KDB865664D01v01r04,
KDB865664D02v01r02,KDB447498D01v06,

KDB648474D04v01r03
FCCID HD5-EDA50011
Date of Receipt Oct. 27, 2016
Date of Test(s) Jan. 02, 2017 ~ Jan. 11, 2017
Date of Issue Feb. 22, 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 Supervisor
) L mmM~ {1t _:gj/__ ;_.E’J’nm m/é Zf\.
Matt Kuo : John Yeh
Date: Feb. 22, 2017 Date: Feb. 22, 2017
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No. 2, Keji 1st Rd., Guishan Township, Taoyuan County, 33383, Taiwan

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

1.2 Details of Applicant

Honeywell International Inc

Company Name Honeywell Sensing & Productivity Solutions

9680 OLD BAILES RD FORT MILL SC 29707 UNITED
Company Address STATES
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1.3 Description of EUT

EUT Name Mobile Computer
Brand Name Honeywell

Model No. EDA50-011
FCCID HD5-EDA50011

Antenna Peak Gain  |Main 2.4GHz:2.55dBi / 5GHz:1.67dBi

Mode of Operation  |DJWLAN802.11 a/b/g/n(20M/40M)  [X|Bluetooth

Duty Cycle WLANB802.11 a/b/g/n(20M/40M) 1
Bluetooth 1
WLANB802.11 b/g/n(20M) 2412 — 2462
WLANB802.11 n(40M) 2422 — 2452
WLANB802.11 a/n(20M) 5.2G 5180 — 5240
WLANB802.11 n(40M) 5.2G 5190 — 5230
WLANB802.11 a/n(20M) 5.3G 5260 — 5320
(T,\>/|(HFZr)eq”e”°y Range [\ AN802.11 n(40M) 5.3G 5270 — 5310
WLAN802.11 a/n(20M) 5.6G 5500 — 5700
WLANB802.11 n(40M) 5.6G 5510 — 5670
WLANB802.11 a/n(20M) 5.8G 5745 — 5825
WLANB802.11 n(40M) 5.8G 5755 — 5795
Bluetooth 2402 — 2480
WLANBS02.11 b/g/n(20M) 1 — 11
WLANB802.11 n(40M) 3 — 9
WLANB802.11 a/n(20M) 5.2G 36 - 48
Channel Number  |WLANS02.11 n(40M) 5.2G 38 - 46
(ARFCN) WLANB02.11 a/n(20M) 5.3G 52 — 64
WLANB802.11 n(40M) 5.3G 54— 62
WLANB802.11 a/n(20M) 5.6G 100 — 140
WLANB802.11 n(40M) 5.6G 102 — 134
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WLAN802.11 a/n(20M) 5.8G 149 165
Channel Number
(ARFCN) WLAN802.11 n(40M) 5.8G 151 159
Bluetooth 0 78
Max. SAR (1 g) (Unit: W/Kg)

Mode Band Measured| Reported | Position / Channel
[ Left XRight

WLANS802.11 b 0.401 0.408 [[XICheek [ ]Tilt
11 Channel

[ Left >XRight

WLAN802.11n(40M) | 951 | (938 |XCheek [Til

5.2G

46 Channel

[ Left XRight

WLAN802.11n(40M) | 950 | (985 |XICheek [Til

Head 5.3G

54  Channel

[ JLeft XRight

WLAN8%2£ NAOM) | 1040 | 1.052 |XICheek [Til
' 110  Channel

[ Left >XRight

WLANS802.11 a 5.8G 1.140 1.151 |[[X|Cheek [ ]Tilt
157 Channel
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Max. SAR (1 g) (Unit: W/Kg)
Mode Band Measured| Reported | Position / Channel
WLANB802.11 b 0106 | 010 |XFront [ IBack
11 Channel
WLAN802.11 n(40M) DXFront [ ]Back
5.2G 0.194 0.198 46 Channel
] WLANB802.11 n(40M) DXFront [ ]Back
Body-worn 513G 0.188 0.195 54 Channel
WLANB802.11 n(40M) [ IFront [X]Back
5.6G 0.165 0.167 126 Channel
WLANS02.11 258G | 0.177 | o.179 [XFront [ IBack
___ 157  Channel
Max. SAR (10 g) (Unit: W/Kg)
Mode Band Measured| Reported | Position / Channel
[ JFront [ |Back
WLANS802.11 b 0.305 0.311 |:|T0p XLeft
11 Channel
XIFront [ |Back
WLANS%%E N(4OM) | 0359 | 0.366 [JTop [JLeft
' 46 Channel
Product XJFront [ |Back
specific 10-g WLANS%Zég n(40M) 0.373 0.386 | |Top [ ]Left
SAR ' 54 Channel
[ JFront [ |Back
WEANBO2 P 1 N(AOM) | 0444 | 0.448 |OTop  [Left
' 126 Channel
[ JFront [ |Back
WLANS802.11 a 5.8G 0.584 0.589 |:|T0p XLeft
157  Channel
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Maximum Output Power of WLAN802.11 a/b/g/n(20M/40M) and Bluetooth

The maximum conducted average power( (Unit: dBm) including tune-up tolerance is
shown as below.

Mode 2.4G WLAN | 5.2G WLAN | 5.3G WLAN | 5.6G WLAN | 5.8G WLAN
TX Frequency (MHz) 2412 - 2462 | 5180 - 5240 | 5260 - 5320 | 5500 - 5700 | 5745 - 5825
802.11b 12.00 N/A N/A N/A N/A
802.11g 12.00 N/A N/A N/A N/A
802.11n (20M) 12.00 12.00 12.00 12.00 12.00
802.11n (40M) 12.00 12.00 12.00 12.00 8.50
802.11a N/A 12.00 12.00 12.00 12.00
Mode Bluetooth
TX Frequency (MHz) 2402 - 2480
BR/EDR 3.00
BLE 0.00

Measured Conducted Power Result of WLAN802.11 a/b/g/n(20M/40M)
The measuring conducted average power (Unit: dBm) is shown as below.

802.11 b Average conducted output
) Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH LB Tolerance (dBm) (Mbps)
(MHz) 1
1 2412 12 11.81
6 2437 12 11.79
11 2462 12 11.92
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802 11 Average conducted output
119 Max. Rated Avg. power (dBm)
Power + Max. Data Rate (Mbps
CH Frequency Tolerance (dBm) (Mbps)
(MHz) 6

1 2412 12 11.91
6 2437 12 11.84
11 2462 9.5 9.08

802.11 n(20M)

Average conducted output

Max. Rated Avg. power (dBm)
cH | Frequency ng\;gcg ?g%xrﬁ) Data Rate (Mbps)
(MHz) 65
1 2412 11 10.58
6 2437 12 11.82
11 2462 8 7.85

802.11 n(40M)

Average conducted output

Max. Rated Avg. power (dBm)
cH | Frequency Tslce);\:;rc; ?g%xr'n) Data Rate (Mbps)
bilok 13.5
2422 1 10.50
2437 12 11.85
2452 9.5 9.33
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802.11a Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power(dBm)
Power + Max.
cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6
36 5180 9.00 8.64
40 5200 12.00 11.64
44 5220 12.00 11.91
48 5240 12.00 11.94
52 5260 12.00 11.99
56 5280 12.00 11.63
60 5300 12.00 11.98
64 5320 8.00 7.54
100 5500 8.50 8.08
120 5600 12.00 11.86
124 5620 12.00 11.72
128 5640 12.00 11.55
140 5700 9.50 9.13
149 5745 7.50 7.40
153 5765 12.00 11.65
157 5785 12.00 11.96
161 5805 12.00 11.89
165 5825 8.50 8.38
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802.11 n(20M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power(dBm)
Power + Max.

cy | Frequency | Tolerance (dBm) Data Rate (Mbps)
(MHz) 6.5

36 5180 9.00 8.17

44 5220 12.00 11.81

48 5240 12.00 11.85

52 5260 12.00 11.95

56 5280 12.00 11.76

60 5300 12.00 11.99

64 5320 8.00 7.50

100 5500 9.00 8.51

120 5600 12.00 11.84

124 5620 12.00 11.79

128 5640 12.00 11.72

140 5700 7.00 6.69

149 5745 6.50 6.11

157 5785 12.00 11.91

165 5825 8.50 8.39
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802.11 n(40M) Average conducted output
5.2/5.3/5.6/5.8G | Max. Rated Avg. power (dBm)
Power + Max.
Frequency | Tolerance (dBm) Data Rate (Mbps)
CH
(MHz) 135

38 5190 6.00 5.55
46 5230 12.00 11.92
54 5270 12.00 11.85
62 5310 4.00 3.56
102 5510 4.00 3.69
110 5550 12.00 11.95
118 5590 12.00 11.93
126 5630 12.00 11.96
134 5670 9.50 9.05
151 5755 5.50 5.13
159 5795 8.50 8.19
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Bluetooth conducted power table:
Frequency | Data M;‘X' Rated Avg. | Ayg. conducted output power

(MH2) Rate ower + Max.

Tolerance (dBm) dBm mW
2402 1 3 1.72 1.486
2441 1 3 0.33 1.079
2480 1 3 2.06 1.607
2402 2 3 -0.64 0.863
2441 2 3 -1.83 0.656
2480 2 3 0.04 1.009
2402 3 3 -0.64 0.863
2441 3 3 -1.63 0.687
2480 3 3 -0.12 0.973

Max. Rated Avg. Avg. Conducted output power

Frequency (MHz) Power + Max. BT4.0
Tolerance (dBm)

dBm mW
2402 0 -2.77 0.528
2442 0 -0.79 0.834
2480 0 -2.04 0.625
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1.4 Test Environment

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

1.5 Operation Description

1. 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.

2. 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.

WLAN
802.11b DSSS SAR Test Requirements:

3. 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.

4. 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:

5. 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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Initial Test Configuration:

6. 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.

7. 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.

8. For WLAN, 5.2 n(40)/5.3 n(40)/5.6 n(40)/5.8a is chosen to be the initial test
configurations.

9. For WLAN, 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 configurations.

Other

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

11. 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.

12. According to KDB865664D01v01r04, SAR measurement variability must be
assessed for each frequency band. When the original highest measured SAR is 2
0.8 W/kg, repeated that measurement once. Perform a second repeated
measurement only if the ratio of largest to smallest SAR for the original and first
repeated measurements is > 1.20 or when the original or repeated measurement
is = 1.45 W/kg (~ 10% from the 1-g SAR limit). The same procedures should be
adapted for measurements according to extremity and occupational exposure
limits by applying a factor of 2.5 for extremity exposure and a factor of 5 for
occupational exposure to the corresponding SAR thresholds.
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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.

max. power | max. power Sl SAR test
mode position P P f(GHz) | calculation | exclusion .
(dB) (mW) exclusion
threshold
BT body-worn 3 1.995 2.48 0.314 3 yes
product
BT specific 3 1.995 2.48 0.628 7.5 yes
10-g SAR
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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. Phablet SAR test consideration
Since the device is a phablet (overall diagonal dimension > 16.0 cm), the UMPC
mini-tablet procedures must also be applied to test the SAR of all surfaces and
edges with an antenna located at < 25 mm from that surface or edge, in direct
contact with a flat phantom, for product specific 10-g SAR.

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.
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In the Area Scan, the gradient of the interpolation function is evaluated to find all the
extreme of the SAR distribution. The uncertainty on the locations of the extreme is
less than 1/20 of the grid size. Only local maximum within —2 dB of the global
maximum are searched and passed for the Cube Scan measurement. In the Cube
Scan, the interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). The
uncertainty increases with the extrapolation distance. To keep the uncertainty within
1% for the 1 g and 10 g cubes, the extrapolation distance should not be larger than
5mm.

The maximum search is automatically performed after each area scan measurement.
It is based on splines in two or three dimensions. The procedure can find the
maximum for most SAR distributions even with relatively large grid spacing. After the
area scanning measurement, the probe is automatically moved to a position at the
interpolated maximum. The following scan can directly use this position for reference,
e.g., for a finer resolution grid or the cube evaluations. The 1g and 10g peak
evaluations are only available for the predefined cube 7x7x7 scans.

The routines are verified and optimized for the grid dimensions used in these cube
measurements. The measured volume of 30x30x30mm contains about 30g of tissue.
The first procedure is an extrapolation (incl. Boundary correction) to get the points
between the lowest measured plane and the surface. The next step uses 3D
interpolation to get all points within the measured volume. In the last step, a 1g cube is
placed numerically into the volume and its averaged SAR is calculated. This cube is
the moved around until the highest averaged SAR is found.

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

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

summarized:

1.8.1 Transfer Calibration with Temperature Probes

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

or

ot

Whereby o is the conductivity, p the density and ¢ the heat capacity of the liquid.

sAR=Z|E[ =c
P

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

1. The temperature gradient is not directly measurable but must be evaluated
from temperature measurements at different time steps. Special precaution is
necessary to avoid measurement errors caused by temperature gradients due
to energy equalizing effects or convection currents in the liquid. Such effects
cannot be completely avoided, as the measured field itself destroys the
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thermal equilibrium in the liquid. With a careful setup these errors can be kept
small.

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

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

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

Considering these problems, the possible accuracy of the calibration of E-field

probes with temperature gradient measurements in a carefully designed setup is

about £10% (RSS) [2]. Recently, a setup which is a combination of the
waveguide techniques and the thermal measurements was presented in [3]. The
estimated uncertainty of the setup is £5% (RSS) when the same liquid is used for
the calibration and for actual measurements and +7-9% (RSS) when not, which
is in good agreement with the estimates given in [2].

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R Fﬂéﬁﬁ%’['E%Tiﬁﬂ?:‘ﬁi/fifﬁpﬁ’@i ’ [ﬁJEﬁl*’Fiﬁ#@W?@OX ° 4*-%?[%1’: £ ﬂl?[yi'ln‘jﬁ‘ > T\P‘f’f[ﬂiﬁ 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/A0030
Page: 22 of 103

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.

References

(1) N. Kuster, Q. Balzano, and J.C. Lin, Eds., Mobile Communications Safety,
Chapman & Hall, London, 1997.

(2) K. Meier, M. Burkhardt, T. Schmid, and N. Kuster, \Broadband calibration of
E-field probes in lossy media", IEEE Transactions on Microwave Theory and
Techniques, vol. 44, no. 10, pp. 1954{1962, Oct. 1996.

(3) K. Jokela, P. Hyysalo, and L. Puranen, \Calibration of specific absorption
rate (SAR) probes in waveguide at 900 MHz", IEEE Transactions on
Instrumentation and Measurements, vol. 47, no. 2, pp. 432{438, Apr. 1998.

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
FR2ER1E R Fﬂéﬁﬁ%’['E%Tiﬁﬂ?:‘ﬁi/fifﬁpﬁ’@i ’ [ﬁJEﬁl*’Fiﬁ#@W?@OX ° 4*-%?[%1’: £ ﬂl?[yi'ln‘jﬁ‘ > T\P‘f’f[ﬂiﬁ 7
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/A0030
Page: 23 of 103

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.

fPrr=—
| AT !

Mo ame Sanes g DASYS

2 e D L A g ] &
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Fig. a A block diagram of the SAR measurement system
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The DASY 5 system for performing compliance tests consists of the following items:

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

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

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

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

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

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

7. A computer operating Windows7

8. DASY 5 software.

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

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

11. The device holder for handheld mobile phones.

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

13. Validation dipole kits allowing to validate the proper functioning of the system.
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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
HSL2450/5200/5300/5600/5800 MHz
Additional CF for other liquids and
frequencies upon request

Frequency

10 MHz to > 6 GHz, Linearity: + 0.6 dB

Directivity

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

Dynamic
Range

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

Dimensions

Tip diameter: 2.5 mm

Application

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

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

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

Shell 2+0.2mm
Thickness:

Filling Approx. 25 liters
Volume:

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

DEVICE HOLDER

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

The microwave circuit arrangement for system verification is sketched in Fig. b. The
daily system accuracy verification occurs within the flat section of the SAM phantom.
A SAR measurement was performed to see if the measured SAR was within +/- 10%
(according to KDB865664D01) from the target SAR values.
These tests were done at 2450/5200/5300/5600/5800 MHz. The tests were
conducted on the same days as the measurement of the DUT. The obtained results
from the system accuracy verification are displayed in the table 1. During the tests,
the ambient temperature of the laboratory was 21.7°C, the relative humidity was 62%
and the liquid depth above the ear reference points was above 15 cm (£3G) or 10 cm
(>3G) in all the cases. It is seen that the system is operating within its specification,

as the results are within acceptable tolerance of the reference values.
i, I ¥

Spacer X

3D Probe positioner

- I \Fie!d probe g "
| TR

Flat phantom

Dipole

Signal | ~

generator ‘=|= :

Fig. b The block diagram of system verification
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Measured
Validation S/N Frequency 1\éVALa}:get MSe:;?:ed SAR-1g Deviation Measured
Kit (MHz) (mW/g? (mW/g? normalized to| (%) Date
1W (mW/a)
Head 51 13.2 52.8 3.53% | Jan. 02,2017
D2450V2 | 727 | 2450 Body 49.6 12.8 51.2 3.23% | Jan. 09, 2017
5200 Head 77 7.71 771 0.13% | Jan. 02,2017
Body 71.9 7.55 75.5 5.01% | Jan. 09, 2017
5300 Head 79.9 8.09 80.9 1.25% | Jan. 04, 2017
Body 75.1 7.7 77 2.53% | Jan. 10,2017
DSGHzV2| 1023 5600 Head 82.6 8.56 85.6 3.63% | Jan. 04, 2017
Body 78.3 7.92 79.2 1.15% [ Jan. 10, 2017
5800 Head 77.3 7.99 79.9 3.36% | Jan. 06, 2017
Body 75.3 7.45 74.5 -1.06% [ Jan. 11,2017
Measured
Validation S/N Frequency 1&;?1%6’[ l\éii{sﬂrgd SAR-10g | Deviation Measured
Kit (MHz) (mW/g)g (mW/g)g normalized to| (%) Date
1W (mW/a)
Head 23.7 5.84 23.36 -1.43% | Jan. 02, 2017
D2450V2 | 727 | 2450 Body 23.3 5.91 23.64 1.46% | Jan. 09, 2017
5200 Head 22.1 2.18 21.8 -1.36% | Jan. 02, 2017
Body 20.3 2.09 20.9 2.96% | Jan. 09, 2017
5300 Head 23.1 2.27 22.7 -1.73% | Jan. 04, 2017
Body 21.2 2.21 221 4.25% | Jan. 10, 2017
DSGHzv2| 1023 5600 Head 23.6 2.41 241 2.12% | Jan. 04, 2017
Body 221 2.25 22.5 1.81% | Jan. 10,2017
5800 Head 22 2.27 22.7 3.18% | Jan. 06, 2017
Body 21.1 2.15 21.5 1.90% | Jan. 11,2017

Table 1. Results of system verification
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The dielectric properties for this Head/Body-simulant fluid were measured by
using the Schmid & Partner Engineering AG Model DAKS-3.5 Dielectric Probe Kit
in conjunction with Network Analyzer.
All dielectric parameters of tissue simulates were measured within 24 hours of
SAR measurements. The measured conductivity and permittivity are all within +
5% of the target values.

Target Measured
. Measured . . Target . - Measured
Tissue | Measurement Dielectric - Dielectric L
Frequency Conductivity, Conductivity, | % dev er | % dev o
Type Date Constant, Constant,
(MHz) er o (S/m) e o (S/m)
2450 39.200 1.800 38.409 1.871 2.02% | -3.94%
2462 39.185 1.813 38.311 1.857 2.23% | -2.42%
Jan. 2, 2017 5190 35.997 4.645 34.685 4.740 3.65% | -2.05%
5200 35.986 4.655 34.585 4.753 3.89% | -2.11%
5230 35.951 4.686 34.501 4.779 4.03% | -1.99%
5270 35.906 4.727 34.676 4.779 3.42% | -1.11%
Head 5300 35.871 4.758 34.646 4.933 3.42% | -3.69%
ea 5310 35.860 4.768 34.779 4.922 3.01% | -3.24%
Jan. 4, 2017
5550 35.586 5.014 34.464 4.969 3.15% 0.89%
5600 35.529 5.065 34.287 4.958 3.49% 2.11%
5630 35.494 5.096 34.076 5.060 4.00% 0.70%
5785 35.317 5.255 35.010 5.357 0.87% | -1.95%
Jan. 6, 2017 5800 35.300 5.270 34.339 5.321 2.72% | -0.97%
5805 35.294 5.275 34.248 5.248 2.96% 0.51%
2450 52.700 1.950 52.928 2.007 -0.43% | -2.92%
Jan. 9, 2017 2462 52.685 1.967 51.654 2.015 1.96% | -2.44%
5200 49.014 5.299 47.685 5.256 2.71% 0.82%
5230 48.974 5.334 48.219 5.526 1.54% | -3.59%
Body 5270 48.919 5.381 48.062 5.561 1.75% | -3.34%
5300 48.879 5.416 47.413 5.411 3.00% 0.09%
Jan. 10, 2017
5600 48.471 5.766 48.839 5.855 -0.76% | -1.54%
5630 48.431 5.801 48.800 5.887 -0.76% | -1.47%
5785 48.220 5.982 47.895 6.165 0.67% | -3.05%
Jan. 11,2017
5800 48.200 6.000 47.822 6.078 0.78% | -1.30%
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The composition of the tissue simulating liquid:

Ingredient
Frequency Mode Preventol Total

(MHz) DGMBE | Water |Salt D-7 Cellulose| Sugar | amount
045 Head| 550ml | 450ml | — — — — 1.0L(Kg)

O [Body|301.7mI|6983mI| — | — — —  |10oL(kg)

Simulating Liquids for 5 GHz, Manufactured by SPEAG:
Ingredients Water | Esters, Emulsifiers, Inhibitors | Sodium and Salt
(% by weight) 60-80 20-40 0-1.5

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;( SAR 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.

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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2. Summary of Results

WLAN 802.11b
5 . MaﬁvF;ated Me:sured Averaged SAR over 1g o
" istance req. : vg. . (W/kg) ot
Mode Position (mm) CH (MH2) P(-)rwfr +Max. | power Scaling page
olerance
R (dBm) Measured | Reported
RE Cheek - 11 2462 12.00 11.92 1.86% 0.401 0.408 39
Head RE Tilt - 11 2462 12.00 11.92 1.86% 0.234 0.238 -
LE Cheek - 11 2462 12.00 11.92 1.86% 0.203 0.207 -
LE Tilt - 11 2462 12.00 11.92 1.86% 0.154 0.157 -
Body- Front side 10 11 2462 12.00 11.92 1.86% 0.106 0.108 40
worn Back side 10 11 2462 12.00 11.92 1.86% 0.094 0.096 -
Max. Rated | peasured Averaged SAR over
. Avg. 10
- Distance Freq. 9 Avg. . 9 Plot
Mode Position (mm) CH (MH2) P?rwfr +Max. | power Scaling (W/kg) page
olerance
B (dBm) Measured | Reported
product Front side 0 11 2462 12.00 11.92 1.86% 0.250 0.255 -
specific Back side 0 11 2462 12.00 11.92 1.86% 0.223 0.227 -
10-g Top side 0 11 2462 12.00 11.92 1.86% 0.121 0.123 -
SAR M eft side 0 | 11 | 2462 12.00 1192 | 1.86% | 0305 | 0311 | 41

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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WLAN 802.11n(40M) 5.2G
5 . MaﬁvZated Me:sured Averaged SAR over 1g o
- istance req. : vg. : (W/kg) ot
Mode Position (mm) CH (MH2) p(?rwler +Max. | power Scaling page
olerance
T (dBm) Measured | Reported
RE Cheek - 38 | 5190 6.00 555 |10.92%| 0.198 0.220 -
RE Cheek - 46 | 5230 12.00 1192 | 1.86% | 0.921 0938 | 42
Heag |E Cheek” - 46 | 5230 12.00 1192 | 1.86% [ 0.915 0.932 -
RE Tilt - 46 | 5230 12.00 1192 | 1.86% | 0.628 0.640 -
LE Cheek - 46 | 5230 12.00 11.92 [ 1.86% [ 0.426 0.434 -
LE Tilt - 46 | 5230 12.00 1192 | 1.86% | 0.383 0.390 -
Body- | Frontside 10 46 | 5230 12.00 11.92 | 1.86% | 0.194 0.198 | 43
worn [ Back side 10 46 | 5230 12.00 11.92 | 1.86% | 0.151 0.154 -
* - repeated at the highest SAR measurement according to the KDB 865664 D01
Ma>'<o.‘ Rated | Measured Averaged SAR over
- Distance Freq. Vg. Avg. , 10g Plot
Mode Position (mm) CH (MHZ) POTWIer + Max. Power Scallng (W/kg) page
olerance
B (dBm) Measured | Reported
oroduct |_Front side 0 46 | 5230 12.00 1192 | 1.86% [ 0.359 0.366 | 44
specific | Back side 0 46 | 5230 12.00 11.92 | 1.86% | 0.306 0.312 -
10-g Top side 0 46 | 5230 12.00 11.92 | 1.86% | 0.261 0.266 -
SAR ™ Left side 0 | 46 | 5230 12.00 1192 | 1.86% | 0304 | 0310 | -

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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WLAN 802.11n(40M) 5.3G
Dist . Mai.vl?;ated Meisured Averaged SAR over 1g Plot
- istance req. : vg. . (W/kg) o
Mode Position (i) CH (MHz) p?rw(lar +Max. | power Scaling g R
olerance
PR (dBm) Measured | Reported
RE Cheek - 54 | 5270 12.00 11.85 | 351% | 0.952 0985 | 45
RE Cheek* - 54 | 5270 12.00 11.85 | 351% | 0.950 0.983 -
Heag |E Cheek - 62 | 5310 4.00 356 |10.66%| 0.171 0.189 -
RE Tilt - 54 | 5270 12.00 11.85 | 351% | 0.633 0.655 -
LE Cheek - 54 | 5270 12.00 11.85 | 3.51% | 0.462 0.478 -
LE Tilt - 54 | 5270 12.00 11.85 | 3.51% | 0.389 0.403 -
Body- | Front side 10 54 | 5270 12.00 11.85 | 351% | 0.188 0195 | 46
worn [ Back side 10 54 | 5270 12.00 11.85 | 351% | 0.147 0.152 -
* - repeated at the highest SAR measurement according to the KDB 865664 D01
Max. Rated | Measured Averaged SAR over
. Avg. 10
o Distance Freq. g Avg. . 9 Plot
Mode Position (mm) CH (MHZ) Pc-)rwler + Max. Power Scallng (W/kg) page
olerance
v (dBm) Measured | Reported
oroduct |_Front side 0 54 | 5270 12.00 11.85 | 351% | 0.373 0.386 | 47
specific | Back side 0 54 | 5270 12.00 11.85 | 351% | 0.290 0.300 -
10-g Top side 0 54 | 5270 12.00 11.85 | 3.51% | 0.240 0.248 -
SAR ™ Left side 0 | 54 | 5270 12.00 1185 | 351% | 0.321 0332 | -

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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WLAN 802.11n(40M) 5.6G
Oi . Mai.VZated Me:sured Averaged SAR over 1g o
- istance req. : vg. ] W/k ot
Mode Position ) CH (MHz) POTWTr +Max. | power Scaling (Wikg) S50
olerance
(B (dBm) Measured | Reported
RE Cheek - 110 | 5550 12.00 11.95 1.16% 1.040 1.052 48
RE Cheek* - 110 | 5550 12.00 11.95 1.16% 1.020 1.032 -
Head RE Cheek - 126 | 5630 12.00 11.96 0.93% 0.928 0.937 -
RE Tilt - 110 | 5550 12.00 11.95 1.16% 0.603 0.610 -
LE Cheek - 110 | 5550 12.00 11.95 1.16% 0.359 0.363 -
LE Tilt - 110 | 5550 12.00 11.95 1.16% 0.300 0.303 -
Body- Front side 10 126 | 5630 12.00 11.96 0.93% 0.165 0.167 49
worn Back side 10 126 | 5630 12.00 11.96 0.93% 0.107 0.108 -
* - repeated at the highest SAR measurement according to the KDB 865664 D01
Max. Rated | peasured Averaged SAR over
. Avg. 10
. Distance Freq. g Avg. , 9 Plot
Mode Position (mm) CH (MHz) p?rwfr +Max. | power Scaling (W/kg) page
olerance
R (dBm) Measured | Reported
product Front side 0 126 | 5630 12.00 11.96 0.93% 0.389 0.393 -
specific | Back side 0 126 | 5630 12.00 11.96 0.93% 0.221 0.223 -
10-g Top side 0 126 | 5630 12.00 11.96 | 0.93% | 0.211 0.213 -
SAR Left side 0 126 | 5630 12.00 11.96 0.93% 0.444 0.448 50

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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WLAN 802.11a 5.8G
Dist . Maivzated Me;sured Averaged SAR over 1g Plot
. istance req. i vg. : Wk o
Mode Position ) CH (MHz) POTW?r +Max. | power Scaling (Wikg) o
olerance
R (dBm) Measured | Reported
RE Cheek - 157 | 5785 12.00 11.96 0.93% 1.140 1.151 51
RE Cheek* - 157 | 5785 12.00 11.96 0.93% 1.020 1.029 -
Head RE Cheek - 161 [ 5805 12.00 11.89 2.57% 1.070 1.097 -
RE Tilt - 157 | 5785 12.00 11.96 0.93% 0.748 0.755 -
LE Cheek - 157 | 5785 12.00 11.96 0.93% 0.411 0.415 -
LE Tilt - 157 | 5785 12.00 11.96 0.93% 0.351 0.354 -
Body- Front side 10 157 | 5785 12.00 11.96 0.93% 0.177 0.179 52
worn Back side 10 157 | 5785 12.00 11.96 0.93% 0.094 0.095 -
* - repeated at the highest SAR measurement according to the KDB 865664 D01
Max. Rated | Measured Averaged SAR over
" Distance Freq. Avg. Avg. : 10g Plot
Mode Position (mm) CH (MH2) poTW(lar +Max. | power Scaling (W/kg) page
olerance
/B (dBm) Measured | Reported
product Front side 0 157 | 5785 12.00 11.96 0.93% 0.453 0.457 -
specific | Back side 0 157 | 5785 12.00 11.96 0.93% 0.253 0.255 -
10-g Top side 0 157 | 5785 12.00 11.96 0.93% 0.189 0.191 -
SAR [ eft side 0 | 157 | 5785 12.00 1196 | 0.93% | 0584 | 0589 | 53

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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3. Instruments List
. : Date of last | Date of next
Manufacturer Device Type |Serial number calibration | calibration
Schmid & Iy cimetric E-Field
Partner EX3DV4 3923 Sep.02,2016(Sep.01,2017
\ : Probe
Engineering AG
Ssgmi]fé r& System Validation| D2450V2 727 Apr.19,2016|Apr.18,2017
Engineering AG Dipole D5GHzV2 1023 |Jan.26,2016|Jan.25,2017
Schmid & Data acquisition
Partner qu DAE4 547 Mar.21,2016|Mar.20,2017
, . Electronics
Engineering AG
Schmid & 0 N
Partner Software DASY 52 N/A Callbrat]on Callbratllon
. : V52.8.8 not required | not required
Engineering AG
Schmid & I N
Partner Phantom SAM N/A n%?llgra:}ilfend n%?lllgri[ilfend
Engineering AG 9 9
, Vector Network
Schmid &
Analyzer and DAKS
- iizgﬂﬁr AG Vector Reflect | VNA R140 0170813 |Mar.23,2016(Mar.22,2017
9 9 meter
Schmid & Dielectric
Partner . DAKS-3.5 0004 Mar.23,2016|Mar.22,2017
\ : Probe Kit
Engineering AG
Adilent Dual-directional | 772D  |MY52180142|Apr.13,2016 |Apr.12,2017
ilen
J coupler 778D  |MY52180302 |Apr.13,2016 |Apr.12,2017
, RF Signal
Agilent Generator N5181A |[MY50145142 [Feb.19,2016|Feb.18,2017
Agilent Power Meter E4417A |MY52240003 |Oct.17,2016|0ct.16,2017
, E9301H [ MY52200003 |Oct.17,2016|Oct.16,2017
Agilent Power Sensor
E9301H [MY52200004 |Oct.17,2016|Oct.16,2017
Digital
TECPEL thermometer DTM-303A| TP130073 |[Feb.26,2016|Feb.25,2017

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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4. Measurements

Date: 2017/1/2
WLAN 802.11b_Head_Re Cheek_ CH 11
Communication System: WLAN 2.4G; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; o = 1.857 S/m; ¢, = 38.311; p = 1000 kg/m*
Phantom section: Right Section
Ambient temperature: 22.9° C ; Liquid temperature: 22.0° C

DASY5 Configuration:
Probe: EX3DV4 - SN3923; ConvF(7.95, 7.95, 7.95); Calibrated: 2016/9/2;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (81x141x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.616 W/kg

Configuration/Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 8.720 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.832 W/kg
SAR(1 g) = 0.401 W/kg; SAR(10 g) = 0.191 W/kg
Maximum value of SAR (measured) = 0.594 W/kg
db

-h.4%

-10.89
-16.34
-21.76
-27.23

0 dB = 0.594 W/kg = -2.26 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: 2017/1/9
WLAN 802.11b_Body-worn_Front side_CH 11_10mm
Communication System: WLAN 2.4G; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; 0 = 2.015 S/m; €, = 51.654; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(8.06, 8.06, 8.06); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (81x151x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.125 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 4.069 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 0.225 W/kg
SAR(1 g) = 0.106 W/kg; SAR(10 g) = 0.054 W/kg
Maximum value of SAR (measured) = 0.128 W/kg
dB

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

0 dB = 0.128 W/kg = -8.93 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: 2017/1/9
WLAN 802.11b_Product specific 10-g SAR_Left side_CH 11_0Omm
Communication System: WLAN 2.4G; Frequency: 2462 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2462 MHz; 6 = 2.015 S/m; €, = 51.654; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(8.06, 8.06, 8.06); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (61x151x1): Interpolated grid: dx=12 mm, dy=12
mm
Maximum value of SAR (interpolated) = 0.939 W/kg

Configuration/Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm
Reference Value = 8.567 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 1.53 W/kg
SAR(1 g) = 0.692 W/kg; SAR(10 g) = 0.305 W/kg
Maximum value of SAR (measured) = 0.883 W/kg
dB

-h.48

-10.96
-16.43
-21.1
-27.39

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: 2017/1/2
WLAN 802.11n(40M) 5.2G_Head_ Re Cheek CH 46
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; 0 = 4.779 S/m; €, = 34.501; p = 1000 kg/m®
Phantom section: Right Section
Ambient temperature: 22.8° C ; Liquid temperature: 22.1° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(5.36, 5.36, 5.36); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (91x171x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.82 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.874 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 4.23 W/kg
SAR(1 g) = 0.921 W/kg; SAR(10 g) = 0.280 W/kg
Maximum value of SAR (measured) = 1.90 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0 dB = 1.90 W/kg = 2.78 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: 2017/1/9
WLAN 802.11n(40M) 5.2G_Body-worn_Front side_CH 46_10mm
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.526 S/m; ¢, = 48.219; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 21.7° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (101x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.424 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.596 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 0.702 W/kg
SAR(1 g) = 0.194 W/kg; SAR(10 g) = 0.067 W/kg
Maximum value of SAR (measured) = 0.413 W/kg
dB

-3.86
-f.71
-11.57
-15.42
-19.26

0 dB = 0.413 W/kg = -3.84 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: 2017/1/9
WLAN 802.11n(40M) 5.2G_ Product specific 10-g SAR_Front side_CH
46_0mm
Communication System: WLAN 5G; Frequency: 5230 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5230 MHz; o = 5.526 S/m; ¢, = 48.219; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 21.7° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Head
DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (101x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 3.14 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.661 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 5.71 W/kg
SAR(1 g) = 1.33 W/kg; SAR(10 g) = 0.359 W/kg
Maximum value of SAR (measured) = 2.86 W/kg
dB

-h.67

-11.35
-17.02
-22.70
-28.37

0 dB = 2.86 W/kg = 4.57 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: 2017/1/4
WLAN 802.11n(40M) 5.3G_Head_ Re Cheek CH 54
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; 0 = 4.779 S/m; €, = 34.676; p = 1000 kg/m®
Phantom section: Right Section
Ambient temperature: 22.7° C ; Liquid temperature: 22.2° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(5.36, 5.36, 5.36); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (91x171x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.88 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.328 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 4.37 W/kg
SAR(1 g) = 0.952 W/kg; SAR(10 g) = 0.289 W/kg
Maximum value of SAR (measured) = 1.95 W/kg
dB

-8.43

-16.85
-25.28
-33.70
-42.13

0 dB = 1.95 W/kg = 2.91 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.
FR2ER1E R l'iﬁéﬁﬁ%‘l [E SRR *ifﬁ[,’x Fif [ﬁJEﬁl’*’Fifﬁﬂx@ Tﬁk‘?’f%‘« ° ¢ﬁ§f’,%%’:’;ﬁ £ ﬂl?{yi'ln;"’ﬁ' > Tﬁ'ﬁfiﬁ FEIE -
This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at



Report No. : E5/2016/A0030
Page: 46 of 103

Date: 2017/1/10
WLAN 802.11n(40M) 5.3G_Body-worn_Front side_CH 54 _10mm
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.561 S/m; ¢, = 48.062; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 21.6° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (101x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.411 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.759 V/m; Power Drift = -0.18 dB
Peak SAR (extrapolated) = 0.688 W/kg
SAR(1 g) = 0.188 W/kg; SAR(10 g) = 0.066 W/kg
Maximum value of SAR (measured) = 0.394 W/kg
dB

-3.75
-7.50
-11.25
-15.00
-18.75

0 dB = 0.394 W/kg = -4.04 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: 2017/1/10
WLAN 802.11n(40M) 5.3G_ Product specific 10-g SAR_Front side_CH
54 O0mm
Communication System: WLAN 5G; Frequency: 5270 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5270 MHz; o = 5.561 S/m; ¢, = 48.062; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 21.6° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Head
DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (101x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 3.13 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.558 V/m; Power Drift = -0.16 dB
Peak SAR (extrapolated) = 5.85 W/kg
SAR(1 g) = 1.38 W/kg; SAR(10 g) = 0.373 W/kg
Maximum value of SAR (measured) = 2.96 W/kg
dB

-6.04

-12.07
-18.11
-24.14
-30.18

0 dB = 2.96 W/kg = 4.71 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: 2017/1/4
WLAN 802.11n(40M) 5.6G_Head_Re Cheek _CH 110
Communication System: WLAN 5G; Frequency: 5550 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5550 MHz; 0 = 4.969 S/m; ¢, = 34.464; p = 1000 kg/m®
Phantom section: Right Section
Ambient temperature: 22.6° C ; Liquid temperature: 22.3° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.94, 4.94, 4.94); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (91x171x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.09 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.288 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 4.88 W/kg
SAR(1 g) = 1.04 W/kg; SAR(10 g) = 0.312 W/kg
Maximum value of SAR (measured) = 2.14 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0 dB = 2.14 W/kg = 3.31 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: 2017/1/10
WLAN 802.11n(40M) 5.6G_Body-worn_Front side_CH 126_10mm
Communication System: WLAN 5G; Frequency: 5630 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5630 MHz; o = 5.887 S/m; ¢, = 48.8; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 21.7° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (101x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.395 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.668 V/m; Power Drift = 0.18 dB
Peak SAR (extrapolated) = 1.14 W/kg
SAR(1 g) = 0.165 W/kg; SAR(10 g) = 0.061 W/kg
Maximum value of SAR (measured) = 0.398 W/kg
dB

-3.41
-b.83
-10.24
-13.66
-17.07

0 dB = 0.398 W/kg = -4.01 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: 2017/1/10
WLAN 802.11n(40M) 5.6G_ Product specific 10-g SAR_Left side_CH
126_0mm
Communication System: WLAN 5G; Frequency: 5630 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5630 MHz; o = 5.887 S/m; ¢, = 48.8; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 21.7° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;
« Sensor-Surface: 2mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn547; Calibrated: 2016/3/21
« Phantom: Head
DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x201x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 1.78 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 3.134 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 4.18 W/kg
SAR(1 g) = 1.26 W/kg; SAR(10 g) = 0.444 W/kg
Maximum value of SAR (measured) = 1.86 W/kg
dB

-5.53

-11.06
-16.58
-22.11
-27.64

0 dB = 1.86 Wikg = 2.69 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: 2017/1/6
WLAN 802.11a 5.8G_Head Re Cheek CH 157
Communication System: WLAN 5G; Frequency: 5785 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5785 MHz; 0 = 5.357 S/m; €, = 35.01; p = 1000 kg/m®
Phantom section: Right Section
Ambient temperature: 22.5° C ; Liquid temperature: 21.9° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.96, 4.96, 4.96); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Head/Area Scan (101x171x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 2.76 W/kg

Configuration/Head/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.316 V/m; Power Drift = 0.12 dB
Peak SAR (extrapolated) = 5.72 W/kg
SAR(1 g) =1.14 W/kg; SAR(10 g) = 0.342 W/kg
Maximum value of SAR (measured) = 2.43 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0 dB = 2.43 W/kg = 3.86 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: 2017/1/11
WLAN 802.11a 5.8G_Body-worn_Front side_CH 157_10mm
Communication System: WLAN 5G; Frequency: 5785 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5785 MHz; o = 6.165 S/m; €, = 47.895; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.19, 4.19, 4.19); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (101x181x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 0.464 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 1.509 V/m; Power Drift = 0.14 dB
Peak SAR (extrapolated) = 1.04 W/kg
SAR(1 g) = 0.177 W/kg; SAR(10 g) = 0.068 W/kg
Maximum value of SAR (measured) = 0.449 W/kg
dB

-3.60
-F.20
-10.81
-14.11
-18.01

0 dB = 0.449 W/kg = -3.48 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: 2017/1/11
WLAN 802.11a 5.8G__ Product specific 10-g SAR_Left side_CH 157_0mm
Communication System: WLAN 5G; Frequency: 5785 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5785 MHz; o = 6.165 S/m; €, = 47.895; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 21.8° C

DASY5 Configuration:
o Probe: EX3DV4 - SN3923; ConvF(4.19, 4.19, 4.19); Calibrated: 2016/9/2;
e Sensor-Surface: 2mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn547; Calibrated: 2016/3/21
e Phantom: Head
o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Body/Area Scan (71x201x1): Interpolated grid: dx=10 mm, dy=10
mm
Maximum value of SAR (interpolated) = 4.31 W/kg

Configuration/Body/Zoom Scan (7x7x12)/Cube 0: Measurement grid: dx=4mm,
dy=4mm, dz=2mm
Reference Value = 2.414 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 10.4 W/kg
SAR(1 g) = 2.08 W/kg; SAR(10 g) = 0.584 W/kg
Maximum value of SAR (measured) = 4.67 W/kg
dB

-f.35

-14.71
-22.06
-29.42
-36.77

0 dB = 4.67 W/kg = 6.70 dBW/kg

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

Date: 2017/1/2
Dipole 2450 MHz_SN:727_ Head
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.871 S/m; ¢, = 38.409; p = 1000 kg/m*
Phantom section: Flat Section
Ambient temperature: 22.9° C ; Liquid temperature: 22.0° C

DASY5 Configuration:

e Probe: EX3DV4 - SN3923; ConvF(7.95, 7.95, 7.95); Calibrated: 2016/9/2;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn547; Calibrated: 2016/3/21

« Phantom: Head

« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=250mW/Area Scan (61x121x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 21.4 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 107.3 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 28.9 W/kg
SAR(1 g) = 13.2 W/kg; SAR(10 g) = 5.84 W/kg
Maximum value of SAR (measured) = 20.8 W/kg
db

-4.85
-9.69
-14.54
-19.38
-24.23

0 dB = 20.8 W/kg = 13.18 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: 2017/1/9
Dipole 2450 MHz_SN:727 Body
Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 2.007 S/m; ¢, = 52.928; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 22.2° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(8.06, 8.06, 8.06); Calibrated: 2016/9/2;

e Sensor-Surface: 3.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e 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) = 19.2 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm
Reference Value = 95.01 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 25.1 W/kg
SAR(1 g) = 12.8 W/kg; SAR(10 g) = 5.91 W/kg
Maximum value of SAR (measured) = 18.3 W/kg
dB

-4.62
-9.2h
-13.87
-18.50
-23.12

0 dB = 18.3 W/kg = 12.63 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: 2017/1/2
Dipole 5200 MHz_SN:1023_Head
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 4.753 S/m; ¢, = 34.585; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.8° C ; Liquid temperature: 22.1° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(5.36, 5.36, 5.36); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 16.8 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 60.45 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 34.5 W/kg
SAR(1 g) =7.71 W/kg; SAR(10 g) = 2.18 W/kg
Maximum value of SAR (measured) = 16.2 W/kg
dB

-8.4%

-16.91
-25.36
-33.82
-42.27

0 dB = 16.2 W/kg = 12.09 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: 2017/1/9
Dipole 5200 MHz_SN:1023_Body
Communication System: CW; Frequency: 5200 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 5.256 S/m; ¢, = 47.685; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 21.7° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 14.9 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.51 V/m; Power Drift = -0.13 dB
Peak SAR (extrapolated) = 25.6 W/kg
SAR(1 g) = 7.55 W/kg; SAR(10 g) = 2.09 W/kg
Maximum value of SAR (measured) = 14.8 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0 dB = 14.8 W/kg = 11.69 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: 2017/1/4
Dipole 5300 MHz_SN:1023_Head
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; o = 4.933 S/m; ¢, = 34.646; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.7° C ; Liquid temperature: 22.2° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(5.36, 5.36, 5.36); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 18.0 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 60.90 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 37.7 W/kg
SAR(1 g) = 8.09 W/kg; SAR(10 g) = 2.27 W/kg
Maximum value of SAR (measured) = 17.2 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0dB = 17.2 W/kg = 12.35 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: 2017/1/10
Dipole 5300 MHz_SN:1023_Body
Communication System: CW; Frequency: 5300 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5300 MHz; 0 = 5.411 S/m; €, = 47.413; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.2° C ; Liquid temperature: 21.6° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.58, 4.58, 4.58); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.6 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 56.08 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 27.5 W/kg
SAR(1 g) = 7.7 W/kg; SAR(10 g) = 2.21 W/kg
Maximum value of SAR (measured) = 15.1 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0dB = 15.1 W/kg = 11.80 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2017/1/4
Dipole 5600 MHz_SN:1023_Head
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 4.958 S/m; ¢, = 34.287; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.6° C ; Liquid temperature: 22.3° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.94, 4.94, 4.94); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

o Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 19.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 63.93 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 40.4 W/kg
SAR(1 g) = 8.56 W/kg; SAR(10 g) = 2.41 W/kg
Maximum value of SAR (measured) = 18.4 W/kg
dB

-9.68

-19.36
-29.03
-38.71
-48.39

0 dB = 18.4 W/kg = 12.65 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: 2017/1/10
Dipole 5600 MHz_SN:1023_Body
Communication System: CW; Frequency: 5600 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5600 MHz; o = 5.855 S/m; ¢, = 48.839; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.3° C ; Liquid temperature: 21.7° C

DASY5 Configuration:

e Probe: EX3DV4 - SN3923; ConvF(4, 4, 4); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

o Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (61x81x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 18.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 61.11 V/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 33.2 W/kg
SAR(1 g) = 7.92 W/kg; SAR(10 g) = 2.25 W/kg
Maximum value of SAR (measured) = 18.6 W/kg
dB

-h.4%

-10.89
-16.34
-21.78
-27.23

0 dB = 18.6 W/kg = 12.70 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: 2017/1/6
Dipole 5800 MHz_SN:1023_ Head
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; o = 5.321 S/m; ¢, = 34.339; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.5° C ; Liquid temperature: 21.9° C

DASY5 Configuration:

o Probe: EX3DV4 - SN3923; ConvF(4.96, 4.96, 4.96); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

e Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 17.6 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 57.10 V/m; Power Drift = -0.11 dB
Peak SAR (extrapolated) = 32.4 W/kg
SAR(1 g) = 7.99 W/kg; SAR(10 g) = 2.27 W/kg
Maximum value of SAR (measured) = 16.9 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0 dB = 16.9 W/kg = 12.28 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: 2017/1/11
Dipole 5800 MHz_SN:1023_Body
Communication System: CW; Frequency: 5800 MHz; Duty Cycle: 1:1
Medium parameters used: f = 5800 MHz; o = 6.078 S/m; ¢, = 47.822; p = 1000 kg/m®
Phantom section: Flat Section
Ambient temperature: 22.4° C ; Liquid temperature: 21.8° C

DASY5 Configuration:

e Probe: EX3DV4 - SN3923; ConvF(4.19, 4.19, 4.19); Calibrated: 2016/9/2;

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

o Electronics: DAE4 Sn547; Calibrated: 2016/3/21

o Phantom: Head

o« DASY52 52.8.8(1258); SEMCAD X 14.6.10(7373)
Configuration/Pin=100mW/Area Scan (71x91x1): Interpolated grid: dx=10 mm,
dy=10 mm
Maximum value of SAR (interpolated) = 15.1 W/kg

Configuration/Pin=100mW/Zoom Scan (7x7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm
Reference Value = 52.71 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 27.7 W/kg
SAR(1 g) = 7.45 W/kg; SAR(10 g) = 2.15 W/kg
Maximum value of SAR (measured) = 15.1 W/kg
dB

-10.00
-20.00
-30.00
-40.00
-50.00

0dB = 15.1 W/kg = 11.79 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. DAE & Probe Calibration Certificate
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Calibration Laboratory of
Schmid & Parinar
Enginearing &G
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8
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Thlﬁnﬂlhtﬂvﬂlllllﬂn Sarvice |8 ane of S signmsories to e EA

\g #ar tha oeatinn of salibradion corflicstes
Glossary
DAE data apquisition elecironics

Connector angle  information used in DASY sysiem io align proba sensor X 1o the robat
coordinagle syslem.

Methods Applied and Interpretation of Parameters
« O Voltage Measurement; Calibration Factar assessed for usa in DASY syslem by
comparison with a calibrated imstrument traceable to naticnal standards. Tha ligure givar
corresponds fo the full scale mnga of the voilmeter in Ihe respaclive range.

»  Copnector angle: The angle of e connector < assessed measuring the argbe
mechanisally by a el Insemed, Uncaitalnty |s not required

» The taliowlng parsmetars as documented in the Appendix contain tachnicel Inlomation as a
result from the performance fest and reguirs no uncartainty.

= OO Vollage Measuremond Linganty, Verification of the Linearity af +10% apd -10% of
tha naminal calloralion voltage, Influgnee of offsef voltage is included i this
measuremant,

«  Common mode sensifivity: Iniuance of a positive or negative common mods voliage on
tha differantal measuremeaint.

*  Channel separaton Influence of & voltage on the neighbor channels nol subjact iooan
iUl volte.

& AD Convenar Valuas with inputs shored: Yalues o the Internal AD converter
comesponding to 2ero mput vollage

= input Offse! Measyrarment Qutput voltage and statistical resulls over a lange numlxer of
zero yollage measurements

s {mout Offsat Current: Typical valua fol Information; Maximum channe| imput otfget
current, not considerng tha [ppul resistanca,

» gl resistance: Typical walie for information: DAE inpul resistance al the connacior,
during Internal aute-2eroing and during messuremant,

= Low Bamary Alsrm Voltage: Typlcal value for informaiicn, Selow ihis voltage, a batlery
alarm signal is genarated.

«  Power consumpbion: Typlcal value for information. Supply Gurrents in varous operating
modes.
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DC Veoltage Measurement
AJD - Gonversar Flesclution romingl

High Ranga: LSH = BARY full rarge = =100..+300 my
Low Renga: LS = ainl', full arge = =1......+3mV
DASY massuremant parametars: Aute Zaro Time: 3 sec; Massuring lime: 3 sac
Calibration Facbors X ¥ F4
High Range 403135 + 0.02% {k=2) | 403036 + 0.02% (k=2 | 402684 £ 0.02% (k=)
Low Range 3.0EI06 + 1.50% (k=2) | 300330 + 1.50% (k=) | 3.06084 +1860% [k=2)
Connector Angle
|¢mnm.ﬁnuluhb¢us¢dinnﬁs‘rw 1E2O=a1" I
Cardificate Moo DAE4-547_Marlg Pagedef s
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Appendix (Additional assessments outside the scope of SCS0108)
1. DC Voltage Linearity
High Range Reading (uv) Difference {2V} Error (%)
Channal X + Input 19990421 218 0.00
Channel X + Input HO00E.68 am .01
Channel X - It -189066 B2 406 L2
Channel ¥ + Input 199953.63 1.36 0.00
Channel ¥ + Input 1999653 -2.33 L
Channel ¥ - Input -20002.28 -1.42 o
Channel £ + Input 8GeE 57 030 LEHD
Channel Z + Input 2000118 0.43 0.00
Channel £ = Input =1 GG 128 -0
Low Range Reading (V] Dilferance (uV) Errar (%)
Ghannal X + Input 2000.74 . 000
Chanmnel X » Input 0098 015 -0.08
Chanmel X - Inpat -198 85 07 ooa
Channal ¥ # Input 2000.55 -0.24 -0.01
Channel ¥ + Input 200,62 D53 a3
Channel ¥ = Input 168,16 D63 052
Channel 2 + Input 20060, 903 018 0.
Channel Z + Inpust 200,06 1,21 LGS
Channel T = It 15988 134 067
2. Common mode sensitivity
OASY measurement parameaters: Auto Zero Tina: 3 seo; Mesasuring lme: 3 gec
Common made High Range Low Fangs
Input Voltags (mV} Average Reading (aV) Average Reading {4V}
Channel X 200 =337 -E.74
- 300 575 410
Chanmal ¥ 200 -0.88 .18
= F00 -0.18 0,50
Channel Z 200 538 5.39
- 200 -7.68 -TE2
3. Channel separation
[ASY measurement pararneders: Aulo Zare Time: 5 sec; Maasuring time: 3 soo
Input Valtage (m¥) | Channel X (uv) | Channel ¥ (p¥] | Channel Z {2V
Channal ¥ 200 - 323 -2.409
Channel ¥ 20 0.0 4,45
Channel £ 200 448 8.53 -
Ceriilizate Ho: DAES-547_Marls Page4ci 5

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
2 Ve R lF*ﬁéfﬂﬁ%J @%‘Zﬁﬂ?ﬁiﬁﬁh Fif TﬁJEﬁL’*ﬁfﬁh@ W?ﬁ’%‘« ° ¢ﬁ§fﬁfﬁ¢ 2 }WJEF‘;F'I?:"FI‘ > F‘ﬁﬂl’ﬁ’fﬁ@i °

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



Report No. : E5/2016/A0030

Page: 68 of 103
4. AD-Converter Values with inputs shorted
DASY measuremeant parametiers: Aulo Zaro Tirme: 3 sec; Measuring lime: 3 sec
High Ranga (L58) Lonw Riange (LSE)
Channel X 16360 14961
Channel ¥ 18477 163259
Channel Z 16073 18224
5. Input Offset Measurement
DS megsuremenl pararalans: Aulo Zeed Tima: 3 gac; Measgusnng tima: 3 aes
Input 10880
Average (0] | min Offsat[uV) | mae Offsetfuv) | o0 ?::;““’"
Channal X .98 o4 1.0 032
Chanmel ¥ =029 =1.11 0. e
Charnel Z | am |  am i 018 oan

6. Input Offset Current
Wominal Input cirobry ofses curent an all charmals; <2564

7. ﬂpl.lt Resistance (Typical values for mfarnation)
Zarning (kihm) Measuring (MOhem}

Channel ¥ 200 200

Channel ¥ 200 EI¥]

Channal Z 200 200 ]
B. Low Baltery Alarm Voltage (Typical valses far informalion)

Ty pical values Alarm Level (VDC)

Supply {+ Voa) +7.9

Supply {- Vo) 7.6
9. Power Consumption (Typleal values far information)

Typical values Switched off (mA) | Stand by (mA) | Transmitiing (ma)

Supply [+ Yeo) +0.01 + +14

Supply - Vee) 0 - ]

Cotificata Mo: DAE4-547_Rari Pags 5ol &
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923
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DASY/EASY - Parameters of Probe: EX3DV4 - 3N:3923

Calibration Parameter Determined in Head Tissue Simulating Media
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3923

Czlibration Parameter Determined in Body Tissue Simulating Media
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Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)
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DASY/EASY - Parameters of Probe; EX3DV4 - SN:3923
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7. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test (3-6G)

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

Source of Uncertainty Tolerange/ Probabilit Div Div Value [ci (1g) ci (10g) Standar_d Standard vi, or Veff
Uncertainty y uncertainty _|uncertainty

Measurement system

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% w

Isotropy , Axial 3.50% R V3 1.732 1 1 2.02% 2.02% @©

Isotropy, 9.60%| R 3 1.732 1 1 5.54% 554%|

Hemispherical

Modulation Response 2.40% R V3 1.732 1 1 1.40% 1.40% oo

Boundary Effect 1.00% R V3 1.732 1 1 0.58% 0.58% o

Linearity 4.70% R V3 1.732 1 1 2.71% 2.711% ©

Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% ®

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% »

Response time 0.80% R V3 1.732 1 1 0.46% 0.46% ®

Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% ®

Measurement drift 1.75%| R V3 1.732 1 1 1.01% 1.01%| =

(class A evaluation)

?('):is"‘;mb'e"t condition - 3.00%| R J3 1.732 1 1 1.73% 1.73%|  «

RF amblent conditions - 3.00% R 3 1,732 1 1 1.73% 1.73% w

reflections

Probe positioner 0.40%| R 3 1.732 1 1 0.23% 0.23%| =

Mechanical restrictions

Probe Positioning with 290%| R J3 1732 1 1 1.67% 167%| =

Irespect to phantom

Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% w

Max SAR Eval 1.00% R V3 1.732 1 1 0.58% 0.58% ®

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1

Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1

Uncertainty

Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% w

Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% ®

Liquid permittivity 4.03%| N 1 1 0.64 0.43 2.58% 1.73%| M

(mea.)

Liquid Conductivity 3.69%| N 1 1 0.6 049 2.21% 181%| M

(mea.)

Combln.ed standard RSS 12.20% 11.97%

uncertainty

Expant uncertainty o o

(95% confidence 24.40% 23.94%
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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/ Probabili 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% 0

Isotropy , Axial 3.50% R /3 1.732 1 1 2.02% 2.02% 0

Isotropy, o o o

Hemispherical 9.60% R /3 1.732 1 1 5.54% 5.54% 0

Modulation Response 2.40% R v/ 3 1.732 1 1 1.40% 1.40% 0

Boundary Effect 1.00% R v/ 3 1.732 1 1 0.58% 0.58% 0

Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% ©0

Detection Limits 1.00% R V3 1.732 1 1 0.58% 0.58% 00

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% oo

Response time 0.80% R V3 1.732 1 1 0.46% 0.46% o

Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% o

Measurement drift 1.75%| R /3 1.732 1 1 1.01% 1.01%| oo

(class A evaluation)

E;;mb'em condition - 3.00%| R /3 1.732 1 1 1.73% 1.73%| oo

RF ambient conditions - 5 50| R /3 1732 1 1 1.73% 1.73%| oo

reflections

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

Mechanical restrictions

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

Irespect to phantom

Post-processing 1.00% R V3 1.732 1 1 0.58% 0.58% ©

Max SAR Eval 1.00% R /3 1.732 1 1 0.58% 0.58% 0

Test Sample related

Test sample positioning 2.90% N 1 1 1 1 2.90% 2.90%| M-1

Device Holder 3.60%| N 1 1 1 1 3.60% 3.60%| M-1

Uncertainty

Drift of output power 5.00% R V3 1.732 1 1 2.89% 2.89% 0

Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% ©o

Liquid permittivity 223%| N 1 1 0.64 0.43 1.43% 0.96%| M

(mea.)

Liquid Conductivity 3.94%| N 1 1 0.6 0.49 2.36% 193%| M

(mea.)

Comblnled standard RSS 11.75% 11.61%

uncertainty

Expant uncertainty o o

(95% confidence 23.49% 23.22%

Unless otherwise stated the results shown in this test report refer only to the sampl tested and such sample(s) are retained for 90 days only.
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9. System Validation from Original
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Calibration Laboratory of AL i

Emmid p Fanner 3.:$:.:_._:__ :i .,F’ tbr 5 Bniu:wl.nﬂu Il;ullh.'n'ﬂ-pul
Engineering AG e i c Servizio evizzeo di tareiling

Toughpusstrasse 43, B4 Tuieh. Snicnnaie et fx‘q:;.‘_:.__,*: 5 Ewiss Camwanen Saniss

Ancesdied by B Spiss Accetliion Seveoy |S45| dsspuilimiien ja: SCE 0108

The Evelas Acereciation Bervlee & ons ol Lha signalesies o |ha EA
Wil e e (o i recogniis ol calEwmson oriifcnisg

Glossary:

TEL tissue simulating ligquid

ConvF sensitivity in TSL  NORM xy.2
WA riol applicable or nol measured

Calibration is Performed According to the Following Standards:

g] |EEE Std 1628-201 3, "IEEE Recommendead Practice for Del:a'n'nining the Peak Spaiial-
Avaraged Spectllc Absomption Bala (SARY In e Human Head lrom Wieless
Commuileations Devices: Measurement Technlgues”, June 2013

by |EC 62200-1, "Procadure to measure the Specific Absorption Rate (SAR) for hand-hakd
devices used in close praximity 1o the sar (frequancy range of 300 MHz 10 3 GHz)
Febrssary 2005

g} IEC 62208-2, "Procedure o delarmine the Spacific Absorption Rate (SAR) lor wireless

communication devices used in cloge proximity o the human body (freguancy range of 30
MHz to 6 GHz)", March 2010
i} KOS 865664, "SAR Measuwement Requirements for 100 MHz to § GHz"

Additional Documentation:
g} DASYAS System Handbook

Methods Applied and Inlerpratation of Paramaters:

= Moasurement Conditions; Further details are available Trom the Vabdation Reporl at the end
of the cerificate. All figures statad ip the ceriiicale are valkl al tha Ireguancy indlcated.

s« Antapna Faramelers with TSL The dipole i mounted with the spacer to position its Teed
polnt axactly below the center marking of 1he fiat phantom sacfion, with tha ams onented
parallel io the body axig.

« Faed Point impedance and Aefuin Loss: These parameters are measured with the dipole
positionsd under Ihe liquid lilled phantom, The impedance stated is transtarmen from the
measuremant at thea SMA connector fo the feed point. The Retum Loss ensures low
reflected power, No uncertainty required.

o Elzcirical Dafay; One-way delay belwean the SMA connector and the antenna fesd point,
T unearainty reguined,

SAR megsured; SAR measured al the slated antenna inpul power,
BAR normalized SAR as measured, nommalized fo 2n mpit paver of 1 W &t the anlennz
CONNBotoT

«  SAR for noming! TSL parameters: The measurad TSL parameters are uged tw calcuiale ha

nominal SAR result.

The anrlm umcenainly of measureme Nt is sizted ag the standard uncertainty of maasuramant
mutiplled by the covarage factor k=2, whief for & norme| distribution cofresponds io a coverage
probabdity of approximately 95%.

Cantificake Mol D2450V2.TE7_ApriE Eagn 2 cF il
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Measurement Conditions

DS system configuration, &5 far 85 not given on page 1.

DASY Vaersion DAEYE WE2.EE

Extrapolation Advanced Extrapclation

Phartom Mgdular Fiat Phantom

Distanca Dipola Cantar - TSL 10 mm wilh Spascer

Zoom Scan Resolution e, oy, dz = 5ren

Freguency 2450 WHz + 1 MHz
Head TSL parameters

The ffkowing parsmetens and caloulEtions wens spplied

Temperature Permillivity Conduativity

Marminal Hesd TSL paramelers 2.0 332 1.80 mho/m

Measured Head TSL parameters (220 +02) *C 400 +8 % 153 mhao’m £6 %

Head TSL temperature change during test = 05" — e
SAR result with Head TSL

SAR averaged over 1 cm® {1 g) of Head T3L Gonctian

ShR maasured 250 W inpul power 128 Wikp

SAR for nominal Hoad TEL parameters narneized 1o 1TW 510 Wik = 17.0 % (k=)

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

5AR massured 250 mW input power 5.82 Wikg

SaR for nomingl Head TSL paramaters rarmalized o 1W 23.7 Wikg = 16.5 e (k=2)
Body TSL parameters

T'h_BIMQErmwmmvmllnﬂld

Temperature Permittivity Conductivity

Maminal Body TSL parameters 20 R2T 1.95 mbodm

Measured Body TSL parametars [2E0 & 0.2) "0 SET+E S 158 mhofm =& %

Body TSL temperatine change during lest =050 - -
SAR result with Body TSL

mlmwlu#ﬂg}dﬂmmL Condition

BAR measurad 50 il inpal powear 12,5 Wikg

SAH for nominal Body TSL parameters nomalized o 1W 40,8 Wikg = 17.0°% [k=2)

SAR averaged cver 10 em® {10 g} of Hody TSL candifion

SAR mossured 250 W input poweer 6.5 Wikg

SAR for nominal Body TSL paramelens: narmalizad 1o 1W 23.3 Wikg = 16.5 % (k=2)
Cartificate No: C24B0V2-T27 _ApriG Page 3ol B
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impadancs, ranslormesd b lead point | ERA+ 200

Returm Logs | - P54 4B

Antenna Parameters with Body TSL

Impedance, Iranslanmed o leed paint B2 2+ 4.0 2

Aeturn Lass - 2549dB

General Antenna Parameters and Design

Elrctricar] Dedary (one directian) 1148 rs

Afver long term use with 100W radiatad power, anly a slhight warming of the dipole near the fecdpoint can be measumed,

Thie dipple is made of standard seminigid cosaxial cabie, The cerer conducion al the Teeding line is direclly connechad bo the
asacond anm of tha dipoke. The antenna is tharafora short-circuitad for DC-signals. On soma of the dipoles, small and caps
are addad io 1he dipale arms: in onder ko improve metching when loadad according e tha posilion as axplained in the
“Measurement Condiliona® paregraph. The SAR dala ame nol allacted by this change. The owerall dipoke kenglh ks abill
accarding o the Standard,

Mo axcassive fonse must be applied 1o the dipale arms, because they might Bend or the soldesesd carnestions near the
teedpoing may be damagad.

Additional EUT Data

Marutactured by SPEAG
Manudactured on | Januany O, 20003
Cortificata Mo CRASIVE. 727 _Aarl Pags 4 ol &
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DASYS Validation Report for Head TSL
Drate: 19042016

Test Labovatory: SPEAG, Zunch, Swizerland
DUT: Dipole 2450 MHz; Typer D2450V2; Serial: D2450V2 - SN: 727
Communication System: UTD 0 - CW; Frequency: 2450 MHz
Medium parameters used: = 2450 MHz: o = L83 Sim: =40 p= 1000 kg'm*
Phantons seetion: Flat Sectyon
Measurement Standard: DASYS (IEERAECTANST C63.19-201 1)
DASYS2 Configuration!

+  Pmobe: EX3DV4 - SNT349; ConwF(7.78, 7.76, 7.76]; Calibrated: 31.12.2015;

«  Sensor-Surfuce: |4mm {Mechanical Swiface Detection)

»  BElectromics: DAES Sn6]; Calibrated: 300123015

o Phantem: Flar Phantom 500 froany;, Type: QDODMIPS0AA; Serial: 1001

+ DASYS2 525811258 SEMCAD X 14.6.00(7372)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTx7 W Cube 0:
Measuremient gnd: dx=5mm, dy=Smm, de=5mm

Relerence Value = 1121 ¥m; Power Doft = 0.05 dB

Peuk SAR (extrapolated) = 25,7 Wike

SAR(L gi= 128 W/kg: SARID g) = 593 Wikg

Mlaximum valoe of SAR (measured) = 208 Wika

1000
=15.00
20,00

-25.00

OUB =208 Wikg= 1318 dBW/kg

Canificate Mo, D2450VE-TET_ApriG Page 5 of 8
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Impedance Measurement Plot for Head TSL

19 fpr TELE L@ B4
CHO s11 &0 F% LSAMAE  LBAT & AJOER g ? 4T0,000 PO@ MHZ

D

CHZ Fld Log ¥ B REF <328 dR . 25424 4B 7 TR0 POE MMz

fua £ 1 I | ! | | |
Hld - - .— - a4 b - 5 4 i
START = 250,060 BOB AHE ; = 5TOF 2 GO0 008 AR Wiz
Cerilicale Mo; D2450VE-T27 _Aprid Pag=Gcill
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client  SGS-TW [Auden) Coritizate Moo DEGHZV2Z-1022 Jan1B
CALIBRATION CERTIFICATE |
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Calibration Laboralory of AT 3

Schrend & Pariner Py C Suyviee sulsse O fial o
Engineenng AG e vl aitzen & sl

EviigAmisssianim T, 004 Zurlih, Switsaiie B S e ciniliraniin Smvica

A il Py ® 0 S i decna linan) Sandca B4 tccredimiion Ha | S5 0108

The Swiss Accrecsstmn Servics @ orm o il signaleriee b he B8
Mulliiatarsd Agrooment tor e recog niten dl cassmbion cerllicaing

Glossary:

TSL ligzue simulating lkuid

ConvF gansitivity in TSL ! NORM x v,z
i not applicable or not measgered

Calibration |s Perlormed According o the Following Standards:

s} |EEE Sid 1528-2013, YEEE Recommended Frartice for Determining the Peak Spefisl-
Averaged Spacific Absompfion Rate (SAR) in the Human Head fom Wiralass
Communications Devices; Measuremen! Techniguas®, June 2013

o} IEC 62208-2, "Procadure ta delarmine the Speciic Absarption Rate (SAR) for wirsless
comimunicafion devices wsed I Close proximity fo the himan body (frequency mnge of 30
WHE to & SHE)", March 2010

&) KDB BESEE4, "SAR Measurement Requirements lor 100 MH2 1o B GHz"

Additional Documentation:
d) DASY4/5 System Handbook

Mgthods Applied and Interpretation of Parameters:

s Measuremant Conditions: Further detaila are available trom the Valdation Report at the end
of the cartilicate. Al figures stated in the cerificate are valid at tha freguancy indicabed.

s« Apienna Parameters with TSL:- Tha dipala s mounted with the spacer to positicn itz leed
paint exactly below the canteér maming of tha flat phantom aaction, with tha ams oflented
parallel lo the body dxis.

s Fuyod Point fmpedance and Aeium Loss! These paranieters are measured with the dipole
positioned under the fiquid (iiled phantom. The impedance stated is tranatormed from ihe
measuremen al lhe SMA conrector to the feed point, The Retum Loss ensures low
reilacied power. Mo uncertainty required,

= Elecirical Defay: One-way delay batwesn he SMA connectar snd the artenna fesd point,
Mo uncertainty requinsd.

& SAHR megsured SAR megsured st the stated aniennig Il pows,

v SAR normalized: AR Bs messured, nommalized to an input posear of 1 W al ihe antenna
connectar.

«  SAR for nominal TSL paramalers: The measured TEL pammeters gre Usad to cakoulata tha
neminal SAH resull,

The reported uncartainly of measurement is stated as the slandard uncertainty of measurament
mulfipfled by the coverage factor k=2, which for a normal distmbutisn correspends o4 coverage
probability of approdimataly 35%.

Caartifiteasd hd. DEEHEY2- 1023 o 18 Fegs 2ol 18
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Measurement Gonditions
DASY sysbem configurstion, as far &s not given on pags 1.
DASY Wersion DASYsS WIZB8
Extrapodation Advanced Extrapalation
Phantom Merdular Flat Phanicm VE.D
Distance Dipole Conter - TSL 10 mm with Spacar
Zoom Scan Rasolution da, dy = 4.0 mm, dz = 1.4 mm Graded Aatio = 1.4 (£ dimction)
SR00 MHz « 1 MHz
5300 MHz + 1 MHz
Freauency 500 Wz + 1 MHz
5800 MHz £ 1 MHz
Head TSL parameters at 5200 MHz
The following paramabars and calculations ware appliad,
Temparature Permittivity Conductivity
Mominal Head TSL parameters 200 36.0 4.86 mho'm
Measured Head TSL parameters (22.0+0.2)°C 2% 451 mhafm = 6%
Head TSL temperature change during tost <[5 T J— ——
SAR result with Head TSL at 5200 MHz
SAR averaged ower 1 om? {1 g) of Head TSL Condition
SAH measurad 100 MW inpLT power T.74 Wikg
SAR bor nominal Head TSL paramaters rarmalized o 1W TR0 Wik = 199 % (k=2)
SAR averaged over 10 cm® (10 g} of Head TSL wondilion
SAR measdrad 100 mW inpul power 223 Wikn
SRR lor nomiral Head TSL paramasars noemalized o 1W 22.1 Wikg + 1985 % (k=2)

Coerlificale Moo CSGHZVE-1R2E_Jan1d Faga 3ol 15
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Head TSL parameters at 5300 MHz
This lallawing pararmeters and caloualions wind applied.
Temperature Parmittivity Conductivity
Mominal Haad TSL paramaters 220G 35.8 4.78 mhain
Measured Head TSL parsmelers (220 +0:2) "2 ELR Y 460 mho'm £ 8 %
Head TSL temperature ehange during test = 0.5"°C -
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 om® (1 g of Head TSL Caonditicn
SAH measunad 100 mW Input power .03 Wikg
SAR lor nomiral Head TSL paramatars mioemalized b W TO.8 W/ kg = 18,8 % (k=2}
SAR averaged over 10 cm® (10 g) of Head TSL COnamon
SAR maasuned 1000 WY i pewar 233 Wikg
SAR for nominal Head TSL parameters normalized o W 3.1 Wikg £ 1905 % (k=2)
Head TSL parameters at 5600 MHz
Tha following paramatars and calculations wara appliad.
Tamparature Parmittivity Conductivity
Naminal Head TSL paramaters 22040 .5 5,07 mho'm
Measured Head TSL parameters (3200w 0,2) "G 34T A% 4.90 mhoim & & %
Head TEL temperature change during (el <0.5C —_ —_
SAR result with Head TSL at 5600 MHz
SAR averaged ower 1 cm’ (1 g) of Head TSL Conditian
BAR measuwred 100 mW input powar B3 Wikg
SAR for mamingel Haed TSL paramatars nomalized 1o 1W B2.6 Wiko £ 19.9 % (k=2)
SAR averaged ower 10 cm® (10 g) of Head TSL candition
SAR measured 100 W inpu power 2,53 Wikg
ZaH for nominal Haad TSL paramatens ranmaliped 1o 1% mwmgus.nut::p

Cerlificale Mo: DSEHZV2-1023_Jan1é Page 4 af 15
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Head TSL parameters at 5800 MHz
The fellowing peramatars end calculations ware appliad,
Temparature Parrmittivity Cenductivity
Mominal Head TEL parameters 2o a3 £ 27 mhofm
Measumed Head TSL parameters (#2008 0 344G W 540 mba'm = & %
Hagd TSL temparature changa during test =05 — —

SAR result with Head TSL at 5800 MHz

HHn‘.’lq;Ide:l‘I’[‘lg}dl‘h.lﬂL Condition

SAR measured 100 mW input posvar T.78 Wikg

SAR for nomingl Hasd TSL paramsterns noirmeizad 1o 1 W T73 Wikg & 19,9 3% (k=2)

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

SAR measued 100 A Nt power 2.2 Wikg

SAH for nominal Haad TSL parameters namrmaleed o 1W 22.0Wikg £ 19.5 % (k=2)
Carificals No: DS3HZV2-1023_Jan1E Pape S o 16
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Enlly TSL parameters at 5200 MHz
The lolowing parameters and calculations wees applied.
Tamperaiure Parmittivity Canductivity
Hominal Body TSL parameters 220°C 49.0 5.30 b
Measured Body TSL parameters [220 02 °C 71 +6% BT mho'm + & %
Body TSL temperature change during test =050 .
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g} of Body TSL Cendition
EAR measured 100 MW mpat posar 745 Wikg
SAR for nomisal Body TSL paramelsng normalized e 10 1.9 Wk = 1908 % (k=2)
SAR averaged over 10.cm? {10 g) of Body TSL condition
S5AR magsured 100 W input power 205 Wiky
SAR far nominal Bedy TSL parameters narmaizod to 1W 20.3 Wiko £ 19,5 % (=2}
Body TSL parameters at 5300 MHz
The folowing parameders and calculations were applied,
Temperatre Pesmitlivity Conductivity
Mominal Body TSL parameiers & st AE 542 mha/m
Measured Body TSL paramelers (20 =02 C 46,9 5 % 5.50 mhodm + 6 %
Body TSL temperature change during fest = 057G — —
SAR result with Bedy TSL at 5300 MHz
SAR averaged oves 1 em® {1 g) ol Body TSL Caondition
SAR measined 100 mW input power 757 Wikn
AR for nominal Bady TEL parametars nofmalized to 1W 75.1 Wikg & 19.9 % (k=2)
SAR aweraged over 10 am® (10 §) of Bady TSL condtion
S4R maasured 100 Y iUt poswar 214 Wil
S4R for nominal Body TSL paremeiers nomnalized o W 1.2 Wikg & 19.5 % (k=2)

Cerificale Me: DEGHZV2-1023_Janie
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Body TSL parameters at 5600 MHz
The Tallgwing paramelen: and ealoulations were applad.
Terngerslure Permittivity Conductivity

Hominal Body TSL parameters =R Rl i 485 5.77 mhofm

Maasured Body TSL parametars (2.0 4 0.5 "0 A6+ 0 % 581 mibam = 6%

Baody TEL temperalure change during test =052 —_ -
SAR result with Body TSL at 5600 MHz

SAR sveraged cver 1 em® (1 g} of Body TSL Conditian

SAR massured 100 mW inpul powear 788 Wikg

SAR for nominal Body TEL parameders norrnalized o 1W 783 Wikg £ 19.9 % [k=2)

HFImgIdmﬂﬂnn"ﬂﬂg}uand;TSL condigicn

S4F maesUred 1) Y input poer 283 Wikg

SAR tor nominal Boedy TSL parameterns narrnadized t 1W 2.1 Wik = 19.5 %5 (k=2)
Body TSL parameters at S800 MHz

The following paramesars and ciloulatians weoe applied.
Temperature Permittivity Conduativity

Mominal Body TSL paramaters =G 482 E.00 mho'm

Measured Body TSL paramalens (220 0.2} "0 A6,0 0 G % 618 mho/m a 6%

Body TSL temperature change during test <05°C - —
SAR result with Body TSL at 5800 MHz

SAR averaged ower 1 em?® {1 g) of Body TSL Candition

SAR measuiad 100 MW Input powes 7.58 Wikg

SAR for nominal Bady TSL paramalens riormalizad o 1W 75.3 Wikg = 19.9 % (k=2)

SAR averaged over 10 am® (10 g) of Body TSL carditicn

SAA measumad 100 MW Dl powes 213 Wikg

SAA for nominal Bagy TSL paramatars raarmealized 1o 15 27.1 Wikg = 19.5 % (k=2)
Certifipate Moe DEGHZV2-1023_lanid Fage 7ol 15
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Appendix (Additional assessments cutside the scope of SCS 0108)
Armtenna Parameters with Head TSL at 5200 MHz

impedence, fmnsiormad to faed paint A1 40 - B4 2
Feerturn Liss -21.4dB

Antenna Parameters with Head T5L at 5300 MHz

Impedanca, rarstomed to faed poin ARG L 47
Faturn Loss -7 dE

Antenna Parameters with Head TSL at 5600 MHz

Impadanca, ransformed o feed poinl B45101- 1.4

Feturn Lass 26,3 dB

Antenna Parameters with Head TSL at 5800 MHz

| Impedance, transformed o feed poinl 5580 +22H!
Hedum Lass -24.5 4B

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transfanmed 1o leed paint 494 61 -6.8 |8
Hetum Lass - 23308

Antenna Parameters with Body TSL at 5300 MHz

Irpedanca, ranstomead 10 feed point B0L9 £ - 240

Ratum Loss -31.602

Antenna Parameters with Body TSL at 5800 MHz

Irpedance, Wanstormad to feed point BEOD-01 0
Fetum Loss 25,0 da
Carificate Mo DFEHEVE-1 023 _Jan1b Page 8 of 16
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Antenna Parameters with Bedy TSL at 5800 MHz

Impéadanos, Iransiomed 1o $8ed pont 56401 + 2.4 |02
Raturn Loss -FIE OB

General Antenna Parameters and Design

| Etecsrical Delay ane dinection) | 1198 ne |

Alter long lerm use wifh 100W rediated paver, only a slight warming of tha dipola near tha feedpoint can be messured,

Thie dipole Is made of standard semirigid coaxial cable. The canler conducior of the leeding Tne is dreclly connecied Lo the
second am of the dipcla, The anlenna is thanfora shor-cirouibed for DC-signals. On some of he dipales, small end caps
are addid 1o (e dipole ams in ardes to improve maiching whan leadad acconding 1o the position &5 explaingd in the
“Maasuramaont Conditions” paragraph. The SAR dala are nol alfected by this changa, The averall dpade length = st
accarding te fhe Siandard,

Ko excesshee loree must ba applied 1o the dipoks ams, because thay might bend or the soldered connections mear e
feadpaint may be demnged.

Additional EUT Data

Marufactured by SPEAG
Manufactured on Felbruary 05, 2004
Crnificaie Moo DEEH V21023 _Jlanid Paga S of 156
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DASYS Validation Report for Head TSL

Date: 26.01.2016
Test Laboratory: SFEAG, Furich, Swilzerland

DUT: Dipole D3GHzY2: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1023

Communication System: U 0 - COW; Frequency: 5200 MHz, Frequency: 3300 MHz, Frequency: 5600
MHz, Frequency: 5300 MHz

Medium parameters used: [ = 5200 MHz; o =451 Sfm; & = 35.2; p= 1000 kgfm® , Medium parameters
used: f=5300 MHz; 0 = 4.6 5/m; & = 35.1; p = 1000 J-gg.ﬁuj , Medinm paramerers used: f= 5600 MHz, a =
4.9 Sm; g = 3.7, p= 1000 kg/m® |, Mediom parameters ased: £ = 5800 MHz; 0= 5.1 8fm; =344, p=
1000 ket

Phantom section: Fliat Sectiodn

Measurement Standard; DASY S ([EEEABC/ANST Co3.19-2011)

DABYS2 Configuration:

«  Probe; EX30W4 - SN3503; ConvF{3.59, 5.59, 5.5%); Calibrated: 31.12.2015, ConvF(5.25, 5.25,
5.25); Calibeated: 31.12.2015, ConvFid.99, 4.99, 4.9%); Calibrated: 31.12.2015, ConvF{4.95, 4.95,
4.95); Calibrated: 31.12.2015;

= Sensor-Sorface: | 4mm {Mechanical Surface Detection)

« Elecronics: DAF4 Sn601; Calibrated: 30122015

«  Phamtoon: Flat Phantom 5.0 (front); Type: QDIOPS0AA; Serial: 1001
= DASYSI 52.8.8(1258); SEMCAD X 14.6.10(7372)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mum, [=5200 MHz/F.omm Scan,
dist=1.4mm {Ex8x7)/Cube 0: Measarement grid: dx=4mm, dy=4mm, dz=1.4mn

Reference Value = 72,68 Vim; Power Dirift = 0.07 dB

Peak 3AR (extrapolmed) = 28,1 Wikg

SAR(I g) = 7.74 Wikg; SAR(10 g) = 2,23 Wikg

Maximum value of SAR (measured) = 17,8 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHx/Zoom Sean,
dist=1.4mm (Bx8xTWCube 0: Measurement grid: dxz=4mm, dy=imm, dz=1_4mm

Reference Value = 73.14 Vim; Power Doft = 00,04 dB

Peak SAR (extrapolated) = 2000 Wikg

SAR(1 g) = 8.03 Wikg; SAR(10 g) = 2.33 Wikg

blairmum value of SAR (measured) = 18.7 Wikg

Dipole Calibration for Head Tissug/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (3xBxTWCube 0: Measurement grid: dx=4mm, dy=4mm, de=1dmm

Reference Value = T332 Vim; Power Drill = (.08 dB

Pk SAR (extrapolated) = 32.6 Wikg

SARIL g) = £31 Wihkas SAR(LO g) = 238 Wikg

Maximum valwe of SAR (measured) = 19.8 Wik

Carlificats Moo DSGHZY2-1023_laniE Paga 10 af 15
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Dipole Calibration for Head Tissue/Pin=10mW, dist=10mm, f=5500 MHzFoom Scan,
dist=1.4mm (Ex8x7 W Cube 0: Measurement grid: de=dmm, dy=4mm, dz=1.4mm

Reference Yalue = 70015 Wim: Power Drift = 0,04 dB

Peak SAR (extrapolated) = 3100 Wikg

SAR(1 ) ="7.78 W/kg: SAR(10 g) = 2.22 Wikg

Maximum value of SAR (measured) = 153 Wikg

-10.0n
-15.00

-20.00

-25.00

0 dB = 15.8 Wike = 12.74 dBW kg

Canificate Moc DSGHzVE- 1023 _Jani6 Page 11 of 15
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Impedance Measurement Flol for Head TSL

2 Jan FEE 1Ziigs T

EE &11 il Fa 19 SLWES & -u.u_l:!i o EEZ%3 pF 9 TP PAE &30 Hez
w
CHA Harkers
‘. FELE LT
L] A 23D 5
& X = IMRAD GHz
L
| A "
[ e
i ET T
' EanEA 2
;;-\:. nMERARSHE
Hld
CHZ $az LOB N g8y REF =39 ::li . 2:-21.392 dE T TORLRDE S50 Rz
. 4 1 + 4 4 ! B 'l
Del I T i T T 1 | T T CHI Markars
" I [ I T ' 1 1 T T | m-zreddl gl
b | | 1 | | | TIRAAR fHz
i 26,71 2h
=l T P P

{ ot - + - a*—‘T—T‘ 1 | Se24.846 4B
g | \?\\ i ﬂ:t | SBARAR GHT

AT AW
Hid B 1 + - 13 . + 'S
START § DOB.GBA BEO FAHE ) GTOF & AR, 008 QAB MHa
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DASYS Validation Report for Body TSL

Drate: 25.01.2016
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV - SN: 1023

Communicetion Svstem: UID O - CW; Frequency: 5200 MHz, Frequency: 3300 MHz, Frequency: 5600
MHz, Frequency: S50 MHz

Medium parameters used: F= 5200 MHy; o= 537 Sim; & =471 p= 1000 kgim® . Mediom parametess
psed: f= 5300 MHz; 5 = 5.5 S/m; £ = 46.9; p= 1000 kpfm? , Medinm parameters used: [ = 5600 MHz; 6 =
5,01 Sim; g = 46.4; p= 1000 kg/m® , Medium parameters used: ©= 5800 MHz; o = 6,19 Sim; & = 46, p =
1000 kgfm®

Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANST CA3.19-2011)

DASYS5E Configuration:

«  Probe: BXIDWA - SM3503; ConvE(4. 99, 4.99, 4,909 Calbrated: 31.12.2005, ConvF(4.75, 4.75,
4,75 Calibrated: 31.12.2015, ConvF(4.35, 4.35, 4,35}, Calibrated; 3112, 20135, ConvF(4.27, 4.27,
4,277 Calibrated: 31122015,

«  Sensor-Sucface: 1dmm (Mechanical Surface Detection)

s Electronics: DAE4 Sn601; Calibrated: 30.12.2043

= Phantom: Flat Fhantom 5,0 (kack); Type: QDOODPE0AA; Serial: 10032
o DASYSD S2RR(1258) SEMCAD X 146 1007372}

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, {=5200 MHz/Z0oom Scan,
dist=1.4mm (8x8xTWCube 0: Measurement grid: drsdmm, dy=4mm, dz=1.dmm

Reference Yaloe = 66.72 Vim, Power Drift = -0.01 dB

Peuk SAR (extrapolated) = 27.1 Wikg

SAR( g) = 7.25 Wikg; SAR(10 g) = 2,05 Wikg

Maximum value of SAR (measured) = 16,8 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, F=5300 MHzZoom Scan,
dist=1.4mm (8x8x 7 Cube 0; Measurement grid; dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 6743 Vim; Power Diifi = 0.02 dB

Peak SAR (extrapolated) = 29,1 Wikg

SAR(1 g = 7.57 Wikg: SAR(10 g) = 2.14 Wikz

Maximum valoe of SAR (measured) = 17.7 Wikg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (BxBxTWCuobe (i Measurement grid: dx=4dmm, dy=4mm, dz=1.4mm

Refesence Value = 67.67 Vim; Power Drift = -0.01 dB

Peak SAR (exirapolated) = 32.6 Wikg

SAR(L gl = 7.89% Wikg; SAR(0 gh=2.23 Wikg

Mlaxionum value of SAR {measured) = 15,1 Wikg

Carddicain Mo: DEGHZVE-1023_Jan1B Pags 13 of 18
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHzZoom Scan,
dist=1.4mm (8x8xTWCabe 0 Measurement grid: du=dmm, dy=4mm, dz=14mm

Reference Value = 65.76 Vim, Power Drift = 0002 dB

Peak SAR (extrapoluied) = 33.0 Wikg

SAR(1 ) = 759 Wikg: SAR(10 g) = 2.13 Wikg

Maximum value of SAR (measared) = 18,5 Wikg

di
0

-6.00

-i0.0@

0dB = 15.5 Wikg = 12.67 dBW/kg
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Impedance Measurement Plot for Body TSL
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