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SAR TEST REPORT

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

Equipment Under Test GLADIUS 5
Marketing Name GLADIUS 5
Brand Name ARBOR
Model No. G551BA, G55XXXX(X=0~9,A~2)
Company Name ARBOR Technology Corp.
10F, No.700,Zhongzheng Rd., Zhonghe Dist.,
Company Address New Taipei City, 235, Taiwan
FCC OET 65 supplement C, IEEE /ANSI C95.1 , C95.3,
Standards
IEEE 1528
FCC ID 2ACHW-G55
Date of Receipt Jan. 28, 2014
Date of Test(s) May. 19, 2014 ~ May. 24, 2014
Date of Issue Aug. 18, 2014
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 Asst. Manager
Sam Kuo Kelly Tsai
Date: Aug. 18, 2014 Date: Aug. 18, 2014

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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Version

Report Number | Revision Date Memo
E5/2014/10008-02 00 2014/08/18 |Initial creation of test report.

This test report contains a reference to the previous version test report that it
replaces.
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1. General Information

1.1 Testing Laboratory

SGS Taiwan Ltd. Electronics & Communication Laboratory

No.134, Wu Kung Road, New Taipei Industrial Park

Wuku District, New Taipei City, Taiwan
Tel +886-2-2299-3279
Fax +886-2-2298-0488

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

1.2 Details of Applicant

Company Name ARBOR Technology Corp.

10F., No.700,Zhongzheng Rd., Zhonghe Dist., New Taipei
City, 235, Taiwan

Company Address
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1.3 Description of EUT
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EUT Name GLADIUS 5

Marketing Name [GLADIUS 5

Model No. G551BA, G55XXXX(X=0~9,A~7)
Brand Name ARBOR
Model Difference [Please refer to page 6
IMEI 865922019121903
FCC ID DACHW-G55
_ Xlesm XIGPRS >XIwcDMA  P<IHSDPA DHSUPA
Mode of Operation
JHSPA+  [X]WLANS02.11 b/g/n(20M/40M) [X]Bluetooth
GSM 1/8.3
1/2 (1Dn4UP)
GPRS 1/2.76 (1Dn3UP)
support multi class 12 max 1/4.1 (1Dn2UP
Duty Cycle . : 1/8.3 EanlUPg
WCDMA 1
WLANS02.11 b/g/n(20M/40M) 1
Bluetooth 1
GSM 850 824.2 — 848.8
GSM 1900 1850.2 — 1909.8
WCDMA Band II 1852.4 — 1907.6
TX Frequency  \cpmA Band V 826.4 — 846.6
Range (MHz)  \y| AN802.11 b/g/n(20M) 2412 — 2462
WLANS02.11 n(40M) 2422 — 2452
Bluetooth 2402 — 2480
GSM 850 128 — 251
GSM 1900 512 — 810
WCDMA Band II 9262 — 9538
Channel Number  \yepya Band v 4132 — 4233
(ARFCN) WLANS02.11 b/g/n(20M) 1 — 11
WLANS02.11 n(40M) 3 — 9
Bluetooth 0 — 78

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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Model Difference:
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G55XXXX 55 X X XX
Panel .
Model Size Barcode Type Color Location
0:No Barcode Scanner
. &5 5 5 | 3HOney 1D Scanner | B:Black where X may be A-Z or blank
- 99" | 2:Honey 2D Scanner -White | for marketing purpose
3:Marson 1D Scanner W:White 9 purp

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

Mode

Band

Measured

Reported

Position / Channel

Head

GSM 850

0.084

0.088

[ Left DARight
Xlcheek [ ]Tilt

128 Channel

GSM 1900

0.341

0.341

DLeft [ IRight
Xlcheek [ ]Tilt

____ 512 Channel

WCDMA Band 11

0.371

0.397

DLeft [ IRight
Xlcheek [ ]Tilt
9262 Channel

WCDMA Band V

0.060

0.065

[ Left XRight
Xlcheek [ ]Tilt

4132  Channel

WLANS802.11 b

0.237

0.256

[ Left XRight
Xlcheek [ ]Tilt
6 Channel

-with Memory Card

ARBPHRFF UAF

P

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .
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Max. SAR (1 g) (Unit: W/Kg)

Mode

Band

Measured

Reported

Position / Channel

Hotspot

GPRS 850
(1Dn4UP)

0.140

0.150

[ JFront

X]Back

[ JLeft

[ IRight

[ ITop

[ |Bottom

128

Channel

GPRS 1900
(1Dn4UP)

0.368

0.377

DFront

&Back

| |Left

| |Right

Top

|_|Bottom

512

Channel

WCDMA Band 11

0.405

0.425

[ JFront

X]Back

[ JLeft

[ IRight

[ ITop

[ |Bottom

9400

-with Headset

Channel

WCDMA Band V

0.082

0.089

gFront

@Back

Left

Right

Top

|__|Bottom

4132

Channel

WLAN802.11 b

0.099

0.107

[ JFront

X]Back

[ Left

[ IRight

[ ITop

[ |Bottom

6

Channel

-with Headset
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#. GSM/GPRS 850 / 1900 conducted power table:
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Max. Rated Source-based time
A Burst average power
Frequency vg. average power
EUT mode (MH2) CH | Power + Max.
Tolerance Avg.(dBm) Avg.(dBm)
(dBm)
824.2 128 33 32.80 23.77
GSM 850
(GMSK) 836.6 190 33 32.90 23.87
848.8 251 33 32.90 23.87

The division factor compared

to the number of TX time slot

Division factor

1 TX time slot

-9.03
Burst average power
Max. Rated Avg. Power + 33 32 30 29
Max. Tolerance (dBm 1Dn1UP 1Dn2UP 1Dn3UP 1Dn4UP

EUT mode Frequency CH Avg. Avg. Avg. Avg.

(MHZ) (dBm) (dBm) (dBm) (dBm)

824.2 128 32.80 31.70 29.70 28.70
G(PGRSS?(E;O 836.6 190 32.90 31.80 29.80 28.80

848.8 251 32.90 31.80 29.80 28.80

Source-based time average power

824.2 128 23.77 25.68 25.44 25.69
G(PGRSS?(S)O 836.6 190 23.87 25.78 25.54 25.79

848.8 251 23.87 25.78 25.54 25.79

The division factor compared to the number of TX time slot
I 1 TX time slot | 2 TX time slot | 3 TX time slot | 4 TX time slot
Division factor 9.03 6.02 4.26 3.01

SRRERPHRRF LT
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Max. Rated AVg Burst average power | Source-based time average power
EUT mode Fri&llj_ligcy CH Power + Max.
Tolerance (dBm) Avg.(dBm) Avg.(dBm)
1850.2 512 30.5 30.50 21.47
GSM 1900
(GMSK) 1880 661 30.5 30.20 21.17
1909.8 810 30.5 29.70 20.67
The division factor compared to the number of TX time slot
Division factor 1 TX time slot
-9.03
Burst average power
Max. Rated Avg. Power + 30.5 29 27 26
Max. Tolerance (dBm 1Dn1UP 1Dn2UP 1Dn3UP 1Dn4UP
BT [isls Frequency CH Avg. Avg. Avg. Avg.
(MHZ) (dBm) (dBm) (dBm) (dBm)
1850.2 512 30.50 28.50 27.00 25.90
GF(’E;ISlE)OO 1880 661 30.20 28.70 26.80 25.70
1909.8 810 29.70 28.40 26.50 25.50
Source-based time average power
1850.2 512 21.47 22.48 22.74 22.89
GF(’(F;;SIE)OO 1880 661 21.17 22.68 22.54 22.69
1909.8 810 20.67 22.38 22.24 22.49
The division factor compared to the number of TX time slot
- 1 TX time slot | 2 TX time slot | 3 TX time slot | 4 TX time slot
Division factor 9.03 5.02 2,06 301
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#. WCDMA Band Il / Band V / HSDPA / HSUPA / HSPA+ conducted power
table:

Max.
Rated Avg. HSDPA mode AV(dBm) HSUPA mode AV(dBm) HSPA+ mode AV(dBm)

Power + | Rel99
Max.  [AV(dBm)
Tolerance SUB-1 | SUB-2 | SUB-3 | SUB-4 | SUB-1 | SUB-2 | SUB-3 | SUB-4 | SUB-5 | SUB-1 | SUB-2 | SUB-3 | SUB-4 | SUB-5

(dBm)
WCDMA | 9262 | 23 |22.71 |22.88 |22.59 | 22.4 | 22.47|22.63 | 20.68 | 21.69 | 20.81 | 22.52|22.64 |20.62 |21.61 |20.73 |22.44
Band Il | 9400 | 23 |22.79 |22.68 |22.65 | 22.23|22.24122.77 | 20.84 | 21.79 | 20.89 | 22.63|22.76 |20.80 |21.75 [20.84 |22.61

Rel7 | 9538 | 23 |22.41 |22.27 |22.26 | 21.74|21.86|22.35 | 20.39 | 21.43 | 20.43| 22.26|22.36 |20.35 |21.37 |20.39 |22.22
WCDMA | 4132 | 23 |22.62 |22.79 |22.50 | 22.31|22.38 |22.54 | 20.59 | 21.6 | 20.72 | 22.43 |22.55 |20.53 |21.52 |20.64 |22.35
BandV | 4183 | 23 |22.58 |22.47 |22.44 122.02|22.0322.56 | 20.63 | 21.58 | 20.68 | 22.42 |22.55 |20.59 |21.54 |20.63 |22.40

Rel7 | 4233 | 23 |22.43 122.29 [22.28 |21.76|21.88 22.37 | 20.41 1 21.45]20.45]22.28|22.38 |20.37 |21.39 [20.41 [22.24

Band CH

HSDPA
: B Bhs CM (dB) MPR (dB)
SUB-TEST Be Ba (SF) Bo/Bq (Notel, Note 2) (Note 3) (Note 3)
1 2/15 15/15 64 2/15 4/15 0.0 0.0
2 12/15 15/15 64 12/15 24/15 1.0 0.0
3 15/15 8/15 64 15/8 30/15 15 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5
HSUPA
SUB- | o | | B | | B 5 o o | B | P | CM(B) [MPR@B) | A |
TEST © 4 1 H)| PP | (Notel) e (Note 6) (SF) | (Codes) | (Note 2) | (Note 2) (Note 6)
1 |11/15|15/15| 64 |11/15| 22/15 | 209/225 | 1309/225 | 4 1 1.0 0.0 20 75
2 6/15 | 15/15 | 64 | 6/15 | 12/15 | 12/15 | 94/75 | 4 1 3.0 2.0 12 67
Bedl:
3 |15/15| 9/15 | 64 | 15/9 | 30/15 | 30/15 ‘glf j 2 2.0 1.0 15 92
ed&-
47/15
4 2/15 |15/15| 64 | 2/15 | 4/15 | 2/15 | 56/75 | 4 1 3.0 2.0 17 71
5 |15/15|15/15| 64 |15/15| 30/15 | 24/15 | 134/15 | 4 1 1.0 0.0 21 81

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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#. WLAN802.11 b/g/n (20M/40M) conducted power table:
802.11b Max. Rated Avg. Average Power Output (dBm)
cH Frequency Power + Max. Data Rate (Mbps)
(MH2) Tolerance (dBm) 1 9 55 11
1 2412 15.5 15.35 15.25 15.17 15.04
6 2437 16.5 16.16 16.10 16.05 15.94
11| 2462 9.5 9.14 9.11 8.98 8.91
802.11g Max. Rated Avg. Average Power Output (dBm)
cp | Frequency Power + Max. Data Rate (Mbps
(MHz) [Tolerance (@Bm) g T o [ 15 | 18 | 24 | 36 | 48 | 54
1 2412 12 11.54 11151 |11.38 |11.26 | 11.15|11.01 | 10.90 | 10.85
6 2437 12.5 12.46 | 12.32 1 12.30 | 12.21 | 12.16 | 12.16 | 12.02 | 11.92
11| 2462 8 756 | 7.45 | 7.34 | 7.29 | 7.25 | 7.18 | 7.17 | 7.16
802.11n (20M) | Max. Rated Avg. Average Power Output (dBm)
CH Frequency Power + Max. Data Rate (MbpS
(MHz) | Tolerance (dBm) [ oso | mest | mes2 | mes3 | mes4 | mes5 | mes6 | mes7
1 2412 11 10.51 | 10.41 | 10.34 | 10.30 | 10.23 | 10.14 | 10.14 | 10.00
6 2437 12.5 12.32112.28 | 12.28 | 12.15 | 12.10 | 12.00 | 11.99 | 11.97
11 2462 5.5 545 | 5.34 | 5.27 | 5.27 | 5.23 | 5.09 | 5.04 | 4.95
802.11n Max. Rated Average Power Output (dBm)
Lol Avg. Power + 5
CH Frequency | \rov Tolerance Data Rate (Mbps)
(MHz) (dRm) mcs0 | mesl | mes2 | mes3 | mes4 | mes5 | mes6 | mes7
3 2422 8 753 | 747 | 733 ) 7.31 | 7.17 | 7.07 | 7.01 | 6.90
6 2437 12.5 12.03(11.92111.83(11.71])11.71{11.69|11.65]11.65
9 2452 5 450 | 4.39 | 4.26 | 4.17 | 4.13 | 4.02 | 3.91 | 3.86
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Frequency
(MHz)

Avg (dBm)

BR-DH5

ER-2DH5

ER-3DH5

2402

3.08

2.72

3.01

2441

0.1

-0.28

0.01

2480

-0.85

-1.25

-0.97

Frequency
(MHz)

Avg (dBm)

BT4.0

2402

-7.33

2442

-9.68

2480

-10.8

1.4 Test Environment

Ambient Temperature: 22+2° C
Tissue Simulating Liquid: 22+2° C
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1.5 Operation Description

General:

1.

The EUT is controlled by using a Radio Communication Tester (R&S CMU200), and

the communication between the EUT and the tester is established by air link.

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.

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.

Testing head SAR at lowest, middle and highest channel for all bands with Left Tilt

/Left Cheek/Right Tilt/Right Cheek conditions.

Testing hotspot mode SAR by separating the EUT and the phantom 10mm distance.

#. The SAR testing for portable devices with wireless router capability is refered as
test guidance of KDB 941225 DO6vO1 (SAR Evaluation Procedures for Portable
Devices with Wireless Router Capabilities).

#. The following procedures are applicable when the overall device length and width
are =9 cm x 5 cm respectively. A test separation of 10 mm is required. SAR must
be measured for all sides and surfaces with a transmitting antenna located within
25 mm from that surface or edge, for the data modes, wireless technologies and
frequency bands supporting hotspot mode.

Test configurations:

(1) Front side

(2) Back side

(3) Top side.(WWAN antenna to edge distance >25mm_ No SAR measurement is
necessary for this configuration)

(4) Bottom side. (WLAN antenna to edge distance >25mm_ No SAR measurement is
necessary for this configuration)

(5) Right side. (WLAN antenna to edge distance >25mm_ No SAR measurement is
necessary for this configuration)

(6) Left side.
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6. According to KDB447498 DO1v05 — The 1-g SAR test exclusion thresholds for 100
MHz to 6 GHz at test separation distances< 50 mm are determined by: [(max. power
of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] -
[Vf(GHz)] < 3.0 for 1-g SAR, SAR evaluation is not required. (Max power of
Bluetooth = 3.08dBm)
When SAR evaluation is not required to be measured, per FCC KDB447498 D01v05,
the following equation must be used to estimate the 1g SAR for simultaneous
transmission assessment involving that transmitter.
Estimated SAR = [Vf(GHz)/7.5] - [(max. power of channel, mW)/(min. test
separation distance, mm)]

Mode Frequency Maximum Power SS?;;?LZ“ Estimated SAR 1g
(MHz) (dBm) (Eoty) () (Body) (W/kg)
Bluetooth 2402 3.08 10 0.042
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7. According to KDB248227 D0O1vO1-SAR is not required for 802.11 g/HT20/HT40
channels when the maximum average output power is higher than that measured on
the corresponding 802.11b channels but increase less than 1/4 dB.

8. Using KDB941225 D01v02 to exclude SAR test requirements for HSPA modes due
to the maximum average output power of HSPA active is higher than that measured
without HSPA using 12.2kbps RMC but increase less than 1/4 dB.

Additional configuration (Head):

9. For highest SAR configuration in this band repeated with external Memory card
inside.

Additional configuration (Body):

10. For highest SAR configuration in this band repeated with external Memory card
inside.

11.For highest SAR configuration in this band repeated with Headset.
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1.6 Positioning Procedure

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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1.7 Evaluation Procedures

The entire evaluation of the spatial peak values is performed within the Post-processing

engine (SEMCAD). The system always gives the maximum values for the 1 g and 10 g

cubes. The algorithm to find the cube with highest averaged SAR is divided into the

following stages:

1. The extraction of the measured data (grid and values) from the Zoom Scan.

2. The calculation of the SAR value at every measurement point based on all stored data
(A/D values and measurement parameters)

3. The generation of a high-resolution mesh within the measured volume

4. The interpolation of all measured values from the measurement grid to the
high-resolution grid

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the
distance from sensor to surface

6. The calculation of the averaged SAR within masses of 1g and 10g.

The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7mm

away from the probe tip. During measurements, the probe stops shortly above the

phantom surface, depending on the probe and the surface detecting system. Both

distances are included as parameters in the probe configuration file. The software

always knows exactly how far away the measured point is from the surface. As the probe

cannot directly measure at the surface, the values between the deepest measured point

and the surface must be extrapolated. The angle between the probe axis and the surface

normal line is less than 30 degree.

In the Area Scan, the gradient of the interpolation function is evaluated to find all the

extreme of the SAR distribution. The uncertainty on the locations of the extreme is less

than 1/20 of the grid size. Only local maximum within —2 dB of the global maximum are

searched and passed for the Cube Scan measurement. In the Cube Scan, the

interpolation function is used to extrapolate the Peak SAR from the lowest measurement

points to the inner phantom surface (the extrapolation distance). The uncertainty

increases with the extrapolation distance. To keep the uncertainty within 1% for the 1 g

and 10 g cubes, the extrapolation distance should not be larger than 5mm.
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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.

oT

SAR=Z|E[* =c %
P ot

whereby o is the conductivity, p the density and c the heat capacity of the liquid.

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

® The temperature gradient is not directly measurable but must be evaluated from

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

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

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

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

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

with temperature gradient measurements in a carefully designed setup is about £10% (RSS)

[2]. Recently, a setup which is a combination of the waveguide techniques and the thermal

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

when the same liquid is used for the calibration and for actual measurements and +7-9%

(RSS) when not, which is in good agreement with the estimates given in [2].

1.8.2 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:
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® The setup must enable accurate determination of the incident power.
® The accuracy of the calculated field strength will depend on the assessment of the
dielectric parameters of the liquid.
® 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", /EEE 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", /EEE Transactions on Instrumentation and
Measurements, vol. 47, no. 2, pp. 432{438, Apr. 1998.
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1.9 The SAR Measurement System
A block diagram of the SAR measurement System is given in Fig. a. This SAR
Measurement System uses a Computer-controlled 3-D stepper motor system (SPEAG
DASY 5 professional system). A Model EX3DV4 field probe is used to determine the
internal electric fields. The SAR can be obtained from the equation SAR= o (|Ei|?)/ p
where g and p are the conductivity and mass density of the tissue-simulant.

Fig. a The block diagram of SAR system

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

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

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

® Data acquisition electronics (DAE) which performs the signal amplification, signal
multiplexing, AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable
batteries. The signal is optically transmitted to the EOC.
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The Electro-optical converter (EOC) performs the conversion between optical and
electrical of the signals for the digital communication to the DAE and for the analog
signal from the optical surface detection. The EOC is connected to the measurement
server.

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

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

A computer operating Windows 7.

DASY 5 software.

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

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing to validate the proper functioning of the system.
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1.10 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 HSL
835/1900/2450 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: £ 0.6 dB (noise: typically < 1 pyW/qg)

Dimensions Tip diameter: 2.5 mm

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

with the robot.

The shell corresponds to the specifications of the Specific
Anthropomorphic Mannequin (SAM) phantom defined in IEEE
1528-200X, CENELEC 50361 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

Shell Thickness

2+ 0.2 mm

Filling Volume

Approx. 25 liters

Dimensions

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

DEVICE HOLDER

Construction

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

Device Holder
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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% from the
target SAR values. These tests were done at 835/1900/2450 MHz. The tests were
conducted on the same days as the measurement of the DUT. The obtained results from
the system accuracy verification are displayed in the table 1 (SAR values are normalized
to 1W forward power delivered to the dipole). During the tests, the ambient temperature
of the laboratory was 21.7°C, the relative humidity was 62% and the liquid depth above
the ear reference points was above 15 cm 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.

A B _‘ D |

Fig. b The block diagram of system verification

B. Signal Generator

C. Amplifier

D. Power meter

E. Dual directional coupling

E. Reference dipole antenna
P Photograph of the dipole Antenna
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Target SAR
Validation S/N Frequency (19) Megzl;red Deviation | Measured
Kit (MHz) (Pin=250mW) | (1 iy o/ (%) Date
(mwrg) | P

Head 2.46 2.38 3.25% | May. 19, 2014

D835V2 |4d161| 835 :
Body 2.4 2.44 -1.67% | May. 21, 2014
Head 9.82 10.1 -2.85% | May. 20, 2014

D1900V2 1731 :
900 5d173 1900 Body 10.1 9.97 1.29% [May. 22, 2014
Head 13.3 13.4 -0.75% | May. 23, 2014

D2450V2 22 |24 :
>0 ¥ >0 Body 12.9 13.1 -1.55% | May. 24, 2014

Table 1. Results of system validation

1.12 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this body-simulant fluid were measured by using the Agilent
Model 85070D Dielectric Probe (rates frequency band 200 MHz to 20 GHz) in conjunction
with Network Analyzer (30 KHz-6000 MHz ).
All dielectric parameters of tissue simulates were measured within 24 hours of SAR
measurements. The depth of the tissue simulant in the flat section of the phantom was
at least 15cm during all tests. (Fig. 2)

Measured Tissue '_I'a:rget_ Target Mga;surgd Measured Measurement
Frequency Tvoe (I?le el Conductivity, (I?|eectr|c Conductivity, |% dev er| % dev 0 Date
(MHz) | 7P O”E:a”t' a (S/m) O“E:a”t- g (S/m)
824.2 41556 | 0.899 39.832 0.876 4.15% | 2.56%
8264 41545 | 0.899 39.798 0.878 4.21% | 2.34%
835 415 0.9 39.682 0.884 438% | 1.78%
Head May. 19, 2014
8366 | 2% [ 41500 | 0.902 39.664 0.886 4.42% | 1.77% |+
846.6 41500 | 00912 39.603 0.901 457% | 1.21%
848.8 41500 | 00915 39.588 0.904 461% | 1.20%
824.2 55.242 | 0.969 54.943 0.931 0.54% | 3.92%
8264 55.234 | 0.969 54.933 0.935 0.54% | 3.51%
835 55.2 0.01 54.873 0.942 0.59% | -3.52%
Bod May. 21, 2014
836.6 Y 55105 | 0972 54.868 0.043 059% | 2.08% | &Y
846 6 55.164 | 0.984 54.818 0.954 0.63% | 3.05%
8488 55158 | 0.987 54.807 0.958 0.64% | 2.94%
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Measured | _. Target' Target Measurgd Measured
Tissue | Dielectric .. Dielectric .. Measurement
Frequency Conductivity, Conductivity, | % dever | % devo
Type | Constant, Constant, Date
(MHz) r 0 (S/m) r o (S/m)
1850.2 40.000 1.400 39.269 1.401 1.83% -0.07%
1852.4 40.000 1.400 39.257 1.407 1.86% -0.50%
1880 40.000 1.400 39.174 1.419 2.07% -1.36%
Head May. 20, 2014
1900 8 ™40.000 1.400 39.096 1.438 2.26% | 2.71% |
1907.6 40.000 1.400 39.077 1.445 2.31% -3.21%
1909.8 40.000 1.400 39.068 1.449 2.33% -3.50%
1850.2 53.300 1.520 54.484 1.453 -2.22% 4.41%
1852.4 53.300 1.520 54.475 1.459 -2.20% 4.01%
1880 53.300 1.520 54.333 1.481 -1.94% 2.57%
B May. 22, 2014
1900 | %Y [T53.300 1.520 54.222 1502 173% | 1as% |VY-22 20
1907.6 53.300 1.520 54.201 1.511 -1.69% 0.59%
1909.8 53.300 1.520 53.191 1.514 0.20% 0.39%
2412 39.268 1.733 39.741 1.763 -1.20% | -1.73%
2437 39.223 1.788 39.694 1.774 -1.20% 0.78%
Haed May. 23, 2014
2450 480 M39.200 1.800 39.637 1.783 111% | 0.04% |
2462 39.185 1.813 39.581 1.799 -1.01% 0.77%
2412 52.751 1.914 51.637 1.867 2.11% 2.46%
2437 52.717 1.938 51.341 1.881 2.61% 2.94%
Bod May. 24, 2014
2450 % 52700 1.950 51.302 1.901 2.65% | 251% |
2462 52.685 1.967 51.284 1.934 2.66% 1.68%
Table 2. Dielectric Parameters of Tissue Simulant Fluid
The composition of the brain tissue simulating liquid:
Ingredient
Frequency Total
Mode Preventol
(MHz2) DGMBE | Water Salt D7 Cellulose| Sugar | amount
850 Head — 532.98 g| 18.3¢g 2449 3.2¢9 766 g | 1.3L(Kg)
Body — 631.68g| 11.72g | 1.2g — 600 g | 1.0L(Kg)
1900 Head |444.52 g|552.42 g| 3.06 g — — — 1.0L(KQ)
Body |300.67 g|716.56 g| 4.0¢ — — — 1.0L(Kg)
Head | 550ml | 450ml — — — — 1.0L(Kg)
2450
Body | 301.7ml | 698.3ml — — — — 1.0L(Kg)

AR AR
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1.13 Test Standards and Limits

According to FCC 47CFR 82.1093(d) The limits to be used for evaluation are based

generally on criteria published by the American National Standards Institute (ANSI) for

localized specific absorption rate (“SAR”) in Section 4.2 of “IEEE Standard for Safety

Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3

kHz to 300 GHz,” ANSI/IEEE C95.1-1992, Copyright 1992 by the Institute of Electrical

and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation

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

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

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

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

to threshold levels for potential biological hazards. The criteria to be used are specified in
paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices
transmitting in the frequency range from 100 kHz to 6 GHz. Portable devices that
transmit at frequencies above 6 GHz are to be evaluated in terms of the MPE limits
specified in § 1.1310 of this chapter. Measurements and calculations to demonstrate

compliance with MPE field strength or power density limits for devices operating above 6

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

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

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

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

Uncontrolled Environment Controlled Environment
Human Exposure . .

General Population Occupational

Spatial Peak SAR
(Brain) 1.60 m W/g 8.00 m W/g

Spatial Average SAR

(Whole Body) 0.08 m W/g 0.40 m W/g

Spatial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m W/g 20.00 m Wrg

Table 4. RF exposure limits

Notes:

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

2. Controlled environments are defined as locations where there is potential exposure of individuals who

have knowledge of their potential exposure and can exercise control over their exposure.

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

GSM 850 MHz
. Max. Rated Ava.| Measur Averaged SAR over 1g
Mode Position D'(Sr;?_:)c € CH (Tvrlle—|qz) Powera f Cllxllaxg sz.aliov‘\a/(;r Scaling (1) pPaltgfe
Tolerance (dBm) (dBm) Measured | Reported
Re Cheek - 128 | 824.2 33 32.8 4.71% 0.084 0.088 41
Re Cheek - 190 | 836.6 33 32.9 2.33% 0.068 0.070 -
GSM Re Cheek - 251 (848.8 33 32.9 2.33% 0.069 0.071 -
(Head) Re Tilt - 190 | 836.6 33 32.9 2.33% 0.039 0.040 -
Le Cheek - 190 | 836.6 33 32.9 2.33% 0.066 0.068 -
Le Tilt - 190 | 836.6 33 32.9 2.33% 0.051 0.052 -
Front side | 10mm | 190 | 836.6 29 28.8 4.71% 0.070 0.073 -
Back side 10mm | 128 | 824.2 29 28.7 7.15% 0.140 0.150 42
GPRS Back side | 10mm | 190 | 836.6 29 28.8 4.71% 0.127 0.133 -
(Hotspot) | Back side 10mm | 251 | 848.8 29 28.8 4.71% 0.111 0.116 -
(1Dn4Up) | Bottom side| 10mm | 190 | 836.6 29 28.8 4.71% | 0.080 | 0.084 | -
Right side | 10mm | 190 | 836.6 29 28.8 4.71% 0.060 0.063 -
Left side 10mm | 190 [ 836.6 29 28.8 4.71% 0.018 0.019 -

# According to KDB447498 DO1v05 the 1-g SAR for the highest output channel is less than
0.8 W/kg, where the transmission band corresponding to all channels is < 100 MHz,
testing for the other channels is not required.

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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GSM 1900 MHz

Averaged SAR over 1g
Mode Position Dl(sr:?:;: ® 1 cH (I;\;qu) l\AFf‘c;(\;veerjl tf?w':zg A%gﬁl:)rv?/gr Scaling e ;;ZZ
Tolerance (dBm)|  (dBm) Measured | Reported
Re Cheek - 661 | 1880 30.5 30.2 7.15% | 0.163 | 0.175 -
Re Tilt - 661 | 1880 30.5 30.2 7.15% | 0.088 | 0.094 -
GSM Le Cheek 512 | 1850.2 30.5 30.5 0.00% | 0.341 | 0.341 | 43
(Head) | Le Cheek - 661 | 1880 30.5 30.2 7.15% | 0.265 0.284 -
Le Cheek - 810 | 1909.8 30.5 29.7 20.23% | 0.182 | 0.219 -
Le Tilt - 661 | 1880 30.5 30.2 7.15% | 0.104 | 0.111 -
Frontside | 10mm | 661 | 1880 26 25.7 7.15% | 0.304 | 0.326 -
Back side | 10mm |[512 | 1850.2 26 25.9 2.33% | 0.368 | 0.377 | 44
GPRS | Backside | 10mm |661| 1880 26 25.7 7.15% | 0.306 | 0.328 -
(Hotspot) | Back side | 10mm | 810 | 1909.8 26 25.5 12.20% | 0.251 | 0.282 -
(1Dn4Up) [Bottom side| 10mm | 661 | 1880 26 257 | 7.15% | 0239 | 0.256 | -
Right side | 10mm |661| 1880 26 25.7 7.15% | 0.034 | 0.036 -
Left side | 10mm |661| 1880 26 25.7 7.15% | 0.284 | 0.304 -

# According to KDB447498 DO1v05 the 1-g SAR for the highest output channel is less than
0.8 W/kg, where the transmission band corresponding to all channels is < 100 MHz,
testing for the other channels is not required.

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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. Max. Rated Avg.| Measured AR SRR DU I
Mode Position Distance CH Freg. Power + Malx.g Avg. Power | Scaling L) i
(1) (e Tolerance (dBm) (dBm) Measured | Reported page
Re Cheek - 9400| 1880 23 22.79 4.95% 0.248 0.260 -
Re Tilt - 9400| 1880 23 22.79 4.95% 0.148 0.155 -
Le Cheek - 9262| 1852.4 23 22.71 6.91% 0.371 0.397 45
WCDMA Le Cheek - 9400| 1880 23 22.79 4.95% 0.356 0.374 -
(Head) Le Cheek - 9538| 1907.6 23 22.41 14.55% 0.263 0.301 -
Le Cheek
-With - 9262| 1852.4 23 22.71 6.91% 0.366 0.391 -
Memorv Card
Le Tilt - 9400| 1880 23 22.79 4.95% 0.178 0.187 -
Front side 10mm [9400| 1880 23 22.79 4.95% 0.382 0.401 -
Back side 10mm [9262| 1852.4 23 22.71 6.91% 0.396 0.423 -
Back side 10mm [9400| 1880 23 22.79 4.95% 0.400 0.420 -
Back side 10mm [9538| 1907.6 23 22.41 14.55% 0.309 0.354 -
Back side
WCDMA -With 10mm |9400( 1880 23 22.79 4.95% 0.404 0.424 -
(Hotsspot) Memorv _Card
Back side
-With 10mm |9400( 1880 23 22.79 4.95% 0.405 0.425 46
Headset
Bottom side | 10mm |9400| 1880 23 22.79 4.95% 0.112 0.118 -
Right side 10mm [9400| 1880 23 22.79 4.95% 0.044 0.046 -
Left side 10mm [9400| 1880 23 22.79 4.95% 0.295 0.310 -

# Using KDB941225 D01v02 to exclude SAR test requirements for HSPA modes due to the
maximum average output power of HSPA active is higher than that measured without
HSPA using 12.2kbps RMC but increase less than 1/4 dB.

# According to KDB447498 D01v05 the 1-g SAR for the highest output channel is less than
0.8 W/kg, where the transmission band corresponding to all channels is < 100 MHz,
testing for the other channels is not required.

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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WCDMA Band V

. Max. R ava | M r Averaged SAR over 19
Mode Position Dl(sr;?:; € CH (';\;qu) F?(;(wera tf?\/lax?l Avgésl;lz)v(\e/gr Scaling (Wrkg) pF:Zte
Tolerance (dBm)| (dBm) Measured | Reported
Re Cheek - 4132| 826.4 23 22.62 9.14% 0.060 0.065 47
Re Cheek - 4183 836.6 23 22.58 10.15% 0.048 0.053 -
WCDMA Re Cheek - 4233| 846.6 23 22.43 14.02% 0.036 0.041 -
(Head) Re Tilt - |4183| 836.6 23 2258 | 10.15% | 0.028 | 0.031 | -
Le Cheek - 4183| 836.6 23 22.58 10.15% 0.041 0.045 -
Le Tilt - 4183| 836.6 23 22.58 10.15% 0.030 0.033 -
Front side 10mm |4183| 836.6 23 22.58 10.15% | 0.037 0.041 -
Back side 10mm (4132| 826.4 23 22.62 9.14% 0.082 0.089 48
Back side 10mm [4183| 836.6 23 22.58 10.15% 0.059 0.065 -
(\ngtg&/-t\) Back side 10mm [4233| 846.6 23 22.43 14.02% 0.058 0.066 -
Bottom side | 10mm |4183| 836.6 23 22.58 10.15% 0.045 0.050 -
Right side 10mm (4183| 836.6 23 22.58 10.15% 0.033 0.036 -
Left side 10mm [4183| 836.6 23 22.58 10.15% 0.009 0.010 -

# Using KDB941225 D01v02 to exclude SAR test requirements for HSPA modes due to the
maximum average output power of HSPA active is higher than that measured without
HSPA using 12.2kbps RMC but increase less than 1/4 dB.

# According to KDB447498 D01v05 the 1-g SAR for the highest output channel is less
than 0.8 W/kg, where the transmission band corresponding to all channels is < 100
MHz, testing for the other channels is not required.

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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Averaged SAR over 1g

. Max. Rated Avg.| Measured
Mode Position Distance Freq. Power + Max.g Avg. Power Scaling (i), U
(mm) () Tolerance (dBm) (dBm) Measured | Reported page
Re Cheek - 2412 15.5 15.35 3.51% 0.174 | 0.180 -
Re Cheek - 2437 16.5 16.16 8.14% 0.207 | 0.224 -
Re Cheek - 2462 9.5 9.14 8.64% 0.05 0.054 -
Re Cheek
WLAN Wwith - 2437 16.5 16.16 | 8.14% | 0.237 | 0.256 | 49
(Head) | Memory
card
Re Tilt - 6 | 2437 16.5 16.16 8.14% 0.137 | 0.148 -
Le Cheek - 6 | 2437 16.5 16.16 8.14% 0.066 | 0.071 -
Le Tilt - 6 | 2437 16.5 16.16 8.14% 0.076 | 0.082 -
Front side | 10mm | 6 | 2437 16.5 16.16 8.14% 0.045 | 0.049 -
Back side | 10mm [ 1 | 2412 15.5 15.35 3.51% 0.062 | 0.064 -
Back side | 10mm | 6 | 2437 16.5 16.16 8.14% 0.065 | 0.070 -
Back side | 10mm [ 11 | 2462 9.5 9.14 8.64% 0.018 | 0.020 -
Back side
WLAN WIth 11 omm 2437 16.5 16.16 | 8.14% | 0.084 | 0.091 | -
(Hotspot) Memory
card
Back side
-with 10mm 2437 16.5 16.16 8.14% 0.099 | 0.107 50
Headset
Top side 10mm 2437 16.5 16.16 8.14% 0.023 [ 0.025 -
Left side 10mm 2437 16.5 16.16 8.14% 0.061 | 0.066 -

# Using KDB248227 D01v01-SAR is not required for 802.11 g/HT20 channels when the
maximum average output power is higher than that measured on the corresponding

802.11b channels but increase less than 1/4 dB.

# According to KDB447498 DO1v05 the 1-g SAR for the highest output channel is less than
0.8 W/kg, where the transmission band corresponding to all channels is < 100 MHz,
testing for the other channels is not required.

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

FRZEDIE R - S Y RV 1 - IR IR 100 » 9B A Ast 2 F

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

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .

prosecuted to the fullest extent of the law.

ARBPHRFF UAF

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%
t (886-2) 2299-3279

B EE T -

f (886-2) 2298-0488

Wwww.tw.sgs.com
Member of SGS Group

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



Report No. : E5/2014/10008-02
Page: 36 of 98

3. Simultaneous Transmission Analysis
Simultaneous Transmission Scenarios:

Simultaneous Transmit Configurations Head Hot Spot
GSM 850/1900 Voice + 2.4GHz Wi-Fi Yes No
WCDMA B2/B5 Voice + 2.4GHz Wi-Fi Yes No
GPRS 850/1900 Data + 2.4GHz Wi-Fi No Yes
WCDMA B2/B5 Data + 2.4GHz Wi-Fi No Yes
GPRS 850/1900 Data + 2.4GHz Bluetooth No Yes

WCDMA B2/B5 Data + 2.4GHz Bluetooth No Yes
Notes:
1. GSM & WCDMA share the same antenna path and cannot transmit simultaneously
2. Bluetooth and 2.4GHz WiFi share the same antenna path and cannot transmit simultaneously

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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Simultaneous Transmission Combination
SAR WWAN and WLAN DTS 2.4GHz, 2SAR evaluation
Frequency Pasition reported SAR / W/kg | ZSAR Calculated SPLSR
band WWAN WLAN | <1.6W/kg|distance (mm)| (=0.04)
Right cheek 0.088 0.256 0.344 - -
Right tilt 0.04 0.148 0.188 - -
GSM 850 Head
Left cheek 0.068 0.071 0.139 - -
Left tilt 0.052 0.082 0.134 - -
Front 0.073 0.049 0.122 - -
Back 0.15 0.107 0.257 - -
GPRS 850 Top - 0.025 - - -
(aonawp) | "OPY TR oom | 0.084 : : : :
Right 0.063 - - - -
Left 0.019 0.066 0.085 - -
Right cheek 0.175 0.256 0.431 - -
Right tilt 0.094 0.148 0.242 - -
GSM 1900 Head
Left cheek 0.341 0.071 0.412 - -
Left tilt 0.111 0.082 0.193 - -
Front 0.326 0.049 0.375 - -
Back 0.377 0.107 0.484 - -
GPRS Top - 0.025 - - -
1900 Hotspot
(1Dn4UP) Bottom 0.256 - - - -
Right 0.036 - - - -
Left 0.304 0.066 0.370 - -

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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SAR WWAN and WLAN DTS 2.4GHz, 2SAR evaluation
Frequency Position reported SAR / W/kg |  ZSAR Calculated SPLSR
band WWAN WLAN | <1.6W/kg |distance (mm)| (=0.04)
Right cheek 0.260 0.256 0.516 - -
Right tilt 0.155 0.148 0.303 - -
Head
Left cheek 0.397 0.071 0.468 - -
Left tilt 0.187 0.082 0.269 - -
WCDMA Front 0.401 0.049 0.450 - -
Band Il Back 0.425 0.107 0.532 - -
Top - 0.025 - - -
Hotspot
Bottom 0.118 - - - -
Right 0.046 - - - -
Left 0.310 0.066 0.376 - -
Right cheek 0.065 0.256 0.321 - -
Right tilt 0.031 0.148 0.179 - -
Head
Left cheek 0.045 0.071 0.116 - -
Left tilt 0.033 0.082 0.115 - -
WCDMA Front 0.041 0.049 0.090 - -
Band V Back 0.089 0.107 0.196 - -
Top - 0.025 - - -
Hotspot
Bottom 0.050 - - - -
Right 0.036 - - - -
Left 0.010 0.066 0.076 - -

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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SAR WWAN and Bluetooth, 2SAR evaluation

Frequency Position reported SAR / W/kg | ZSAR Calculated SPLSR

band WWAN | Bluetooth | <1.6W/kg |distance (mm)| (=0.04)
Front 0.073 0.042 0.115 - -
Back 0.15 0.042 0.192 - -
GPRS 850 Top - 0.042 - - -
(1Dn4uUpP) Hotspot Bottom 0.084 - - - -
Right 0.063 - - - -
Left 0.019 0.042 0.061 - -
Front 0.326 0.042 0.368 - -
GPRS Back 0.377 0.042 0.419 - -
1900 Hotspot Top - 0.042 - - -
(1Dn4UP) Bottom 0.256 - - - -
Right 0.036 - - - -
Left 0.304 0.042 0.346 - -
Front 0.401 0.042 0.443 - -
Back 0.425 0.042 0.467 - -
WCDMA Hotspot Top - 0.042 - - -
Band Il Bottom 0.118 - - - -
Right 0.046 - - - -
Left 0.310 0.042 0.352 - -
Front 0.041 0.042 0.083 - -
Back 0.089 0.042 0.131 - -
WCDMA Top - 0.042 - - -
Band v | OtPO! Bottom 0.050 - - - -
Right 0.036 - - - -
Left 0.010 0.042 0.052 - -

FAZERYE R - P R

IARBPHRFF UAF

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%
t (886-2) 2299-3279

documents, subject to Terms and Conditions for Electronic Documents at www.sgs.com/terms_e-document.htm .

0 g -

f (886-2) 2298-0488

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
%lfﬁfré"?f ’ fﬁJFﬁl"“?f%ﬁf:l’iﬂﬂf"f‘)O e iﬁéfﬁiﬁfi 2 }il?[E‘lE;ffi' >

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

Wwww.tw.sgs.com
Member of SGS Group

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



Report No. : E5/2014/10008-02

Page: 40 of 98
4. Instruments List
: Serial Date of last | Date of next
Device Manufacturer Type . : . .
number calibration calibration

Dosimetric Schmid & Partner
E-Field Probe | Engineering AG EX3DV4 3923 Jun.12.2013 | Jun.11.2014
835/1900/2450 D835V2 4d161 Nov.01,2013 | Oec.31,2014

Schmid & Partner
System Enai ina AG D1900V2 5d173 JUN.10,2013 | JUN.09,2014
Validation Dipole ngineering
P D2450V2 922 Nov.05,2013 | Nov.24,2014
Data acquisition Schmid & Partner) o, 547 | Mar.26.2014 | Mar.25.2015
Electronics Engineering AG
Schmid & Partner| DASY 52 Calibration Calibration
Software . . N/A i .
Engineering AG | Vv52.8.7 not required | not required
' Calibration | Calibration
Phantom SC“”.“O' &_Partner SAM N/A ) )
Engineering AG not required | not required

Network .

Analyzer Agilent E5071C |MY46107530| Feb.14.2014 | Feb.13.2015
[ i ) Calibration | Calibration
Dielectric Probe Agilent 85070E | MY44300677 _ _

Kit not required | not required
Dual-directional Agilent 772D MY46151242| Jul.04,2013 | Jul.03,2014
coupler 778D MY48220468| Apr.01.2014 | Mar.31.2015

RF Signal .

Generator Agilent N5181A [MY50141235| Dec.24.2013 | Dec.23.2016
Power Meter Agilent E4417A |MY51410006| Oct.25.2013 | Oct.24.2015
Power Sensor Agilent E9301H |MY52200003| Apr.30,2014 | Apr.29,2015

Radio
Communication R&S CMU200 122498 Jul.17.2013 | Jul.16.2014
Test

TECPEL Digital DTM-303A| TP130074 | Mar.20.2014 | Mar.19.2015

thermometer ar.zo, ar.19,

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. Measurements
Date: 2014/5/19

GSM 850 Head Re Cheek CH 128

Communication System: GSM; Frequency: 824.2 MHz

Medium parameters: f = 824.2 MHz; 0 = 0.876 S/m; € = 39.832; p = 1000 kg/m?
Phantom section: Right Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3923; ConvF(10.08, 10.08, 10.08); Calibrated: 2013/6/12;

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

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Head;

e DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)
Configuration/Head/Area Scan (71x131x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.0991 W/kg

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

Reference Value = 7.035 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.109 W/kg

SAR(1 g) = 0.084 W/kg; SAR(10 g) = 0.064 W/kg

Maximum value of SAR (measured) = 0.0963 W/kg

db
0
-10.00
-20.00
-30.00
-40.00
-h0.00

0 dB = 0.0991 W/kg = -10.04 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: 2014/5/21

GPRS 850 _Hotspot_Back side_ CH 128 10mm

Communication System: GPRS(1Dn4Up); Frequency: 824.2 MHz

Medium parameters: f = 824.2 MHz; ¢ = 0.931 S/m; er = 54.943; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(10.35, 10.35, 10.35); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Head/Area Scan (81x141x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.180 W/kg

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

Reference Value = 9.925 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.211 W/kg

SAR(1 g) = 0.140 W/kg; SAR(10 g) = 0.088 W/kg

Maximum value of SAR (measured) = 0.181 W/kg

dB

0

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

0 dB = 0.180 W/kg = -7.45 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: 2014/5/20

GSM 1900 Head Le Cheek CH 512
Communication System: GSM; Frequency: 1850.2 MHz

Medium parameters: f = 1850.2 MHz; 6 = 1.401 S/m; er = 39.269; p = 1000 kg/m?®
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(8.67, 8.67, 8.67); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Head/Area Scan (71x141x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.444 W/kg

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

Reference Value = 6.435 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 0.521 W/kg

SAR(1 g) = 0.341 W/kg; SAR(10 g) = 0.215 W/kg

Maximum value of SAR (measured) = 0.432 W/kg

dB

0

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

0 dB = 0.444 W/kg = -3.53 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: 2014/5/22

GPRS 1900 _Hotspot_Back side_ CH 512 10mm

Communication System: GPRS(1Dn4Up); Frequency: 1850.2 MHz

Medium parameters: f = 1850.2 MHz; 0 = 1.453 S/m; er = 54.484; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(8.1, 8.1, 8.1); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Head/Area Scan (81x141x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.483 W/kg

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

Reference Value = 8.855 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.578 W/kg

SAR(1 g) = 0.368 W/kg; SAR(10 g) = 0.223 W/kg

Maximum value of SAR (measured) = 0.482 W/kg

dB

0

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

0 dB = 0.483 W/kg = -3.16 dBW/kg
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Date: 2014/5/20

WCDMA Band Il _Head Le Cheek CH 9262

Communication System: WCDMA; Frequency: 1852.4 MHz

Medium parameters: f = 1852.4 MHz; ¢ = 1.407 S/m; er = 39.257; p = 1000 kg/m?®
Phantom section: Left Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(8.67, 8.67, 8.67); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Head/Area Scan (71x131x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.508 W/kg

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

Reference Value = 7.258 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.564 W/kg

SAR(1 g) = 0.371 W/kg; SAR(10 g) = 0.237 W/kg

Maximum value of SAR (measured) = 0.474 W/kg

dB

0

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

0 dB = 0.508 W/kg = -2.94 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: 2014/5/22

WCDMA Band Il_Hotspot_Back side_CH 9400 _10mm_Repeated with
headset

Communication System: WCDMA; Frequency: 1880 MHz

Medium parameters: f = 1880 MHz; ¢ = 1.481 S/m; er = 54.333; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(8.1, 8.1, 8.1); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Head/Area Scan (81x141x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.538 W/kg

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

Reference Value = 8.971 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.639 W/kg

SAR(1 g) = 0.405 W/kg; SAR(10 g) = 0.245 W/kg

Maximum value of SAR (measured) = 0.530 W/kg

dB

0

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

0 dB = 0.538 W/kg = -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: 2014/5/19

WCDMA Band V_Head_Re Cheek CH 4132

Communication System: WCDMA; Frequency: 826.4 MHz

Medium parameters: f = 826.4 MHz; ¢ = 0.878 S/m; & = 39.798; p = 1000 kg/m?
Phantom section: Right Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(10.08, 10.08, 10.08); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Head/Area Scan (71x131x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.0691 W/kg

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

Reference Value = 6.420 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.0760 W/kg

SAR(1 g) = 0.060 W/kg; SAR(10 g) = 0.046 W/kg

Maximum value of SAR (measured) = 0.0687 W/kg

dB

0

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

0 dB = 0.0691 W/kg = -11.61 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: 2014/5/21

WCDMA Band V_Hotspot_Back side_ CH 4132 _10mm
Communication System: WCDMA; Frequency: 826.4 MHz

Medium parameters: f = 826.4 MHz; 6 = 0.935 S/m; & = 54.933; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(10.35, 10.35, 10.35); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Head/Area Scan (81x141x1): Interpolated grid: dx=15 mm,
dy=15 mm
Maximum value of SAR (interpolated) = 0.106 W/kg

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

Reference Value = 7.049 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.125 W/kg

SAR(1 g) = 0.082 W/kg; SAR(10 g) = 0.052 W/kg

Maximum value of SAR (measured) = 0.104 W/kg

dB

0

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

0 dB = 0.106 W/kg = -9.75 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.
[EZERE R - l"“ﬁéﬁi‘:#wf‘»’ iﬁf'§ﬁﬂﬂu;§;’%%ﬁf|;"l?1 ’ [ﬁJFﬁl"“ﬁ%ﬁﬁl’ﬂl’W?&O e iﬁéfﬁiﬂfi SRIHEERE T fi'ﬁﬂl'}]"@m o

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

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

f I

prosecuted to the fullest extent of the law.

No0.134,Wu Kung Road, New Taipei Industrial Park, Wuku District, New Taipei City, Taiwan 24803/#74* % 7 "% % #74* 2 £ F1 % 7 1 §& 134 5%

SRRRAHRGF LA | £(886-2) 22993279 f (886-2) 2298-0488 WWW.tW.Sgs.com

Member of SGS Group

. Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined



Report No. : E5/2014/10008-02
Page: 49 of 98

Date: 2014/5/23
WLAN 802.11b_Head_ Re Cheek CH 6_Repeated with external Memory
card inside
Communication System: WLAN(2.45G); Frequency: 2437 MHz
Medium parameters: f = 2437 MHz; ¢ = 1.774 S/m; &r = 39.694; p = 1000 kg/m?®
Phantom section: Right Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3923; ConvF(7.59, 7.59, 7.59); Calibrated: 2013/6/12;

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

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Head;

o DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)
Configuration/Head/Area Scan (91x181x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 0.373 W/kg

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

Reference Value = 4.381 V/m; Power Drift = -0.19 dB

Peak SAR (extrapolated) = 0.505 W/kg

SAR(1 g) = 0.237 W/kg; SAR(10 g) = 0.109 W/kg

Maximum value of SAR (measured) = 0.356 W/kg

dB

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

0 dB = 0.373 W/kg = -4.28 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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WLAN 802.11b Hotspot_Back side_ CH 6_10mm_Repeated with
headset

Communication System: WLAN(2.45G); Frequency: 2437 MHz

Medium parameters: f = 2437 MHz; 0 = 1.881 S/m; & = 51.341; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(7.55, 7.55, 7.55); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Body;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Head/Area Scan (81x141x1): Interpolated grid: dx=12 mm,
dy=12 mm
Maximum value of SAR (interpolated) = 0.141 W/kg

Configuration/Head/Zoom Scan (5x5x7)/Cube O: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 2.448 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.185 W/kg

SAR(1 g) = 0.099 W/kg; SAR(10 g) = 0.050 W/kg

Maximum value of SAR (measured) = 0.140 W/kg

dB

0

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

0 dB = 0.141 W/kg = -8.51 dBW/Kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Dipole 835 MHz_SN:4d161 Head

Communication System: CW; Frequency: 835 MHz

Medium parameters: f = 835 MHz; 0 = 0.884 S/m; &, = 39.682; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

e Probe: EX3DV4 - SN3923; ConvF(10.08, 10.08, 10.08); Calibrated: 2013/6/12;

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

e Electronics: DAE4 Sn547; Calibrated: 2014/3/26

e Phantom: Head;

e DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)
Configuration/Pin=250mW/Area Scan (51x121x1): Interpolated grid:
dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 3.00 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube 0O: Measurement
grid:

dx=5mm, dy=5mm, dz=5mm

Reference Value = 60.169 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.58 W/kg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 3.01 W/kg

dB
0
-5.41
-10.82
-16.24
-21.65
-27.06

0 dB = 3.00 W/kg = 4.77 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: 2014/5/21

Dipole 835 MHz_SN:4d161_ Body

Communication System: CW; Frequency: 835 MHz

Medium parameters: f = 835 MHz; 0 = 0.942 S/m; &, = 54.873; p = 1000 kg/m?®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(10.35, 10.35, 10.35); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Pin=250mW/Area Scan (51x111x1): Interpolated grid:
dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 3.06 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube O: Measurement

grid:

dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.185 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 3.57 W/kg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.62 W/kg
Maximum value of SAR (measured) = 3.07 W/kg

dB

0

-4.74
-9.48
-14.22
-18.96
-23.70

0 dB = 3.06 W/kg = 4.86 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: 2014/5/20

Dipole 1900 MHz_SN:5d173 Head

Communication System: CW; Frequency: 1900 MHz

Medium parameters: f = 1900 MHz; ¢ = 1.438 S/m; & = 39.096; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(8.67, 8.67, 8.67); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Pin=250mW/Area Scan (41x81x1): Interpolated grid: dx=15
mm, dy=15 mm
Maximum value of SAR (interpolated) = 15.8 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube O: Measurement

grid:

dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.423 V/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 19.9 W/kg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.24 W/kg
Maximum value of SAR (measured) = 15.0 W/kg

dB

0

-8.53

-17.06
-2h.51
-34.12
-42 645

0 dB = 15.8 W/kg = 11.99 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: 2014/5/22

Dipole 1900 MHz_SN:5d173_Body

Communication System: CW; Frequency: 1900 MHz

Medium parameters: f = 1900 MHz; 6 = 1.502 S/m; & = 54.222; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(8.1, 8.1, 8.1); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Pin=250mW/Area Scan (71x121x1): Interpolated grid:
dx=15 mm, dy=15 mm
Maximum value of SAR (interpolated) = 11.6 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube O: Measurement

grid:

dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.364 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 17.4 W/kg

SAR(1 g) = 9.97 W/kg; SAR(10 g) = 5.28 W/kg
Maximum value of SAR (measured) = 13.4 W/kg

dB

0

-7.90

-15.81
-23.71
-31.62
-39.52

0 dB = 11.6 W/kg = 10.88 dBW/kg

Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.
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Date: 2014/5/23

Dipole 2450 MHz_SN:922 Head

Communication System: CW;Frequency: 2450 MHz

Medium parameters: f = 2450 MHz; 0 = 1.783 S/m; & = 39.637; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(7.59, 7.59, 7.59); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Head;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Pin=250mW/Area Scan (61x121x1): Interpolated grid:
dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 21.5 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube O: Measurement

grid:

dx=5mm, dy=5mm, dz=5mm

Reference Value = 104.3 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 13.4 W/kg; SAR(10 g) = 6.09 W/kg
Maximum value of SAR (measured) = 20.9 W/kg

dB

0

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

0 dB = 21.5 W/kg = 13.32 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: 2014/5/24

Dipole 2450 MHz_SN:922 Body

Communication System: CW; Frequency: 2450 MHz

Medium parameters: f = 2450 MHz; 0 = 1.901 S/m; & = 51.302; p = 1000 kg/m?
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3923; ConvF(7.55, 7.55, 7.55); Calibrated: 2013/6/12;
Sensor-Surface: 2mm (Mechanical Surface Detection)

Electronics: DAE4 Sn547; Calibrated: 2014/3/26

Phantom: Body;

DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/Pin=250mW/Area Scan (81x101x1): Interpolated grid:
dx=12 mm, dy=12 mm
Maximum value of SAR (interpolated) = 20.1 W/kg

Configuration/Pin=250mW/Zoom Scan (7x7x7)/Cube O: Measurement

grid:

dx=5mm, dy=5mm, dz=5mm

Reference Value = 95.164 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 26.4 W/kg

SAR(1 g) = 13.1 W/kg; SAR(10 g) = 6.15 W/kg
Maximum value of SAR (measured) = 20.0 W/kg

dB

0

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

0 dB = 20.1 W/kg = 13.03 dBW/kg
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7. DAE & Probe Calibration Certificate
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Calibration Laboratory of T, Schwaizerischer Kallbrierdienst
Sehmid & Partner e S Serioo v dtalonnecs
Enginesring AG T = Servizio svizzero di teratura
Zoughnusstrasse 43, 8004 Zurich, Switzerland E{Jfﬁ\ﬁ? S  Swiss Calibration Service
JIEHY
Accrediled by he Swiss Acomdiation Service (545) Accreditation No.: SCS 108

The Swiss Accreditallon Servies ia ong of e signatoriss o the EA
Multilateral Agrearnent Tor the recognition of calibrafion ceriificates

Glogsary

DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X to the robot
coordinate system.

Methods Applied and Interpretation of Parameters
+ DO Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

+ Connector angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncerainty,

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

«  Commaon mode sensitivity: Influence of a positive or negative commeon mode voltage on
the differential measurement,

+  Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

* AD Converter Values with inputs shorted: Values on the internal AD converter
comasponding to zero input voltage

s [nput Offset Measurement Output voltage and statistical resulls over a large number of
zerm vollage measurements.

+  Input Offsef Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

s [nput resiztance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeraing and during measursment.

+ Low Batfery Alarm Voltage: Typical value tor information. Below this voltage, a battery
alarm signal is generated.

»  Pawer consumption: Typical value for information. Supply currents in various operating
modes.

Cartificate Mo: DAE4-547_Mar1d Paga 2085
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DC Voltage Measurement
AJD - Corverter Rasolution nominal
High Ranga: LSB = B.iuV, full ange = -100,,.+300 mYy
Low Ranpge: 1L5B = ainW | full iange = -1,..... +3mV
DASY measurement parameters: Auto Zere Time: 3 sec; Measuring time: 3 sec

Callbration Factors X ¥ Z
High Range 406082 + 0.02% (k=2) | 404.058 £ 0.02% (k=2) | 404.202  0.02% (k=2)
Low Range 395713 £ 1.50% (k=2) | 296202 & 1.50% (k=2) | 297561 & 1.50% (k=2)
Connector Angle
[ connector Angle to be ussd in DASY system 1580°£1°
Ceriificate Mo: DAE4-B47_Marl4 Page 3 of 5
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Appendix
1. DC Voltage Linearity
High Range Reading (pV) Difteramee (V) Error (%)
Channel X + Input 199985.43 060 =000
(Channel X+ Input 2000443 418 ooz |
Channel X - Input 19987.69 aes Tone
Channel Y + Input 158082 87 =115 -0.00
Channel ¥ + Input 19296,43 =183 -0.01
Channel ¥ - Input 2000187 -0UBS .00
Chanmel 2 + Input 199997 48 1.41 0.00
Channel Z + Input 20001.10 0,79 0.00
Channel Z - Input -20003.83 883 [ RiL]
Low Hange Reading {1V) Difference (V) Error (%)
Charnel X + Input 200084 017 0.1 ]
Channel X + Input 201,77 0.45 a2
Channel X = It -199.11 (24 o2
Channel ¥ + Imput 200097 .62 0.03
Chanmel Y + Input 20014 -0Ea -0.34
Charime| .\" = Input =1899.95 -0uET II!I.-’-Q.
Channel Z + Input 200053 0.2 L |
Charnel Z + Input 200.38 -0 0,20
Channel £ = Input -18962 054 0.28
2. Common mode sensitivity
DASY measurement paramaters: Auto Zero Time: 3 seo; Maasuring fima; 3 sec
Commaon mode High Range Low Range
Input Valtage (mV) Average Reading (pV) Average Reading (V)
| Channel X 200 19,65 17.65
- 200 -14.62 -18,76
Channel ¥ 200 5,89 743
- 200 a3.08 4.06
Channel Z 200 2083 20.56
=200 2242 -2 .42
3. Channel saparation
DASY measurament paramaters: Auto Zero Teme: 3 sec; Measuring time: 3 sec
Input Voltage (mV) | Channel X (pV} | Channel ¥ {uV} Channel Z (pV]
Channel X 200 283 212
Channel ¥ 200 9.67 - 3.53
Channel £ 200 LR B.75 =
Cerlifcate Mo: DBE4-547_Mar1a Page 4 af &
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4. AD-Converter Values with Inputs shorted
DASY measurement paramaters: Autp Zero Time: 3 aec; Measuring time: 3 sec

Report No. : E5/2014/10008-02

High Range (LSB) Low Range (LSB)
Channel X 16141 15478
Channel Y 16453 16523
Channel Z 155984 iT20
5. Input Offset Measurement
DASY measurement paramaters: Auto Zero Time: 3 sec; Maaguring tima: 3 soc
Input 100 ]
Average {uV) min. Oftset (u¥) | max. Offset (pV) Std. ?::;mn
Channel X 2m 0,79 3.52 047
Channel Y -0.51 -1.15 0.66 034
Channel Z 087 =1.08 011 0.45
6. Input Offset Current
Mominzl nput circultry offset curent on all channets: <2508
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Veltage (Typical values for information)

Page :
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Typleal values Alarm Level (VDC)
Supply {+ Veo) +78
Supply {- Voo Br-]
9, Power Consumplion (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (= Vee) +0.01 +5 +14
Supply {- Vo) 0.0 E] | -8
Cartificats Mo: DAE4-547_Marid Page 5 of &
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8. Uncertainty Budget

Measurement Uncertainty evaluation template for DUT SAR test

IEEE 1528

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

Source of Uncertainty Toleran'ce/ Probabilit Div Div Value i (1g) ¢i (10g) Standar'd Standar'd vi, or
Uncertainty Vi uncertainty {uncertaintv Veff

Measurement

svstem

Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% o

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

Isotropy, y 9.60%| R V3 1.732 1 1 5.54% 554%| oo

| Hemispherica

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

Linearity 4.70% R V3 1.732 1 1 2.71% 2.71% oo

Detection Limits 1.00% R /3 1.732 1 1 0.58% 0.58% co

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% S8

Response time 0.80% R /3 1.732 1 1 0.46% 0.46% o0

Integration Time 2.60% R V3 1.732 1 1 1.50% 1.50% o0

Measurement "IZ‘;) 1.75%| R /3 1.732 1 1 1.01% 1.01%| o

| (class A evalua

RF ambient condition - 3.00%| R /3 1732 1 1 1.73% 1.73%| oo

RF ambient conditions - | 3 g995|  R /3 1.732 1 1 1.73% 1.73%| oo

reflectlons_ i

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

| Mechanical restrictions

Probe Pos't'on'r:‘t%r‘;v'th 2.90%| R /3 1.732 1 1 1.67% 167%| o

respect to phal

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

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

Test Sample related

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

Device '."Ot'\‘/jer 3.60%| N 1 1 1 1 3.60% 3.60%| M-1

Drift of output power 5.00% R /3 1.732 1 1 2.89% 2.89% oo

Phantom and Setup

Phantom Uncertainty 4.00% R V3 1.732 1 1 2.31% 2.31% o0

Deviation from

reference 4.61% N 1 1 0.64 0.43 2.95% 1.98% M

liquid target € 'r(Head)

Deviation from

reference 4.41% N 1 1 0.6 0.49 2.65% 2.16% M

liquid target o (Body)

Comblngci\/standard RSS 12.23% 11.94%

Expant ungertainty 24.46% 23.87%

(95% confidence
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9. Phantom Description
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10. System Validation from Original Equipment Supplier
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Calibration Laboratory of tﬁ‘w"u Schweizerischer Kalibrierdisnst

Schmid & Pariner = Sarvice suleso d'dtalonnags
Engineering AG T Sarvizlio svizzero di taraturs

Zeughaussirasse 43, B004 Zurlch, Switzerland t@? Swiss Calibration Service

A il By I Swiccs A on Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatorias to the EA
Multilateral Agreement for the recognition of caliBration caiticates

Glossary:

T5L fissue simulating liquid

GonvF sensitivity in TSL /S NORM x,y.z
M not applicable or not measured

Calibration is Performed According to the Following Standards: .
a) IEEE Std 1528-2013, *IEEE Recemmended Practice for Determining the Peak Spatial-

Averaged Specific Abscrption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximity to the ear (frequency ranga of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: FuTner details are avaiabie from the Validation Report at the end
of the certificate. All figures staled In the certificate are valid at the frequency indicated.
Antenna Paramelers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraligl to the body axis.

Feed Point Impedance and Retum Loss: These parameters are measurad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector to the feed point. The Return Loss ensures low
reflected power, Mo uncertainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximately 85%.

Cerdilicala No: DEIEV2-4d161_Novid Page 2 of &
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Measurement Conditions
DASY system conflguration, &s far as not given on page 1.
DASY Version | L?.H.SY§ VE2BT
Extrapolation mhcan Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 15 mim wilth Spacar
Zoom Secan Resolution e, dy, dz =5 mm
Frequency B35 MHz =1 MHz
Head T5L parameters
Tha following pararetens and caleulations were applied.
Temperaiure Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 miha'm
Measured Head TSL parameters (220 0.2} °C 408+ 6 % D84 mhofm = & %
Head TSL temperature change during test = 0.5°C ——
SAR result with Head TSL
SAR averaged over 1 em’ {1 g) of Head TSL I Condition . |
SAR measured ' | 250 mW input power 2,45 Wikg '
SAR for nominal Head TSL parameters normalized 1o YW .49 Wikg = 17.0 % (k=2) |
SAR avoragad over 10 om? (10 g} of Head TEL condition
S5AR maasured 250 mW inpul power 1.50 w.f.l;,g
SAR for nominel Haad TSL paramatars normalized to 1W 618 Wikg +16.5 % l_lt:i:i

Body TSL parameters

Thix hlluwing p.'\rurr.c:l:lr: i calculations wers upplil:ld.

Temperature Parmittivity Conductivity
Hominal Body TSL parameters 22.0°C 552 0.97 mho/m
Measured Body TSL parameters (P20 =005 B4 T7+EB% 1.071 miba'm £ 8 %%
Body TSL temperature change during test =05 —-
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Coonddition
SAR measured 250 mW Input power 240 Wikg

SAR for naminal Body TSL paramelors

normalized to 1W

09,32 Wiky 2 17.0 % (k=2)

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

conditian

SAR measund

250 mW mput power

1.57 Wikg

|_5AR for nominal Body TSL parametars

nomalized to 1W

6.13 Wikg = 16.5 % (k=2)

Cerfificale Mo, DEISV2-4d161 _Novi3 Page 3 of &
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Appendix

Antenna Parameters with Head TSL
Impedance, transtormed o feed point 5390 -24 10
Rsturn Loss -2741dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 4770 -51j0

Flalum Loss -24.8dB

General Antenna Parameters and Design

Blectrical Detay (one directhon) 1.425 ns

Adter lang term wse wilh 100W radisied power, only a slight warming of the dipole near the feedpoint cen be maasured.

The dipale is made of standard semirigid coaxial cable. The center conductor of the feeding line is directhy connected Lo the
second armm of the dipile, The antenna i5 thersfore short-clreuited for DC-signals, On some of the dipoles, small end caps
ara added to the dipole armna in order to improve matching whan loaded according to the position as explained in e
"Measurament Condiions™ paragraph. The SAR data ane ned alfected by this change. The overall dipale length & sill
according to the Standard.

Mo excessive force must be applied to the dipele arms, because they might bend or the soldered connections near the
fradpoint may be damagaed.

Additional EUT Data
Manufaclored by ] SPEAG
Manufaciered on i December 28, 2012
Cortificate Mo DE3SV2-4d161_MNov13 Paga4aof &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS WE2ET

Extrapolation Mdvanced Extrapolation

Phantom Modular Flat Phanben

Distance Dipole Centor - TSL 10 mm wilh Spacer

Zoom Scan Resolution de, dy, dz =5 mm

Freguensy 1500 MHz = 1 MHz
Head TSL parameters

Tha following parameaters and calculetions were applied.
Temparatura Parmittivity ;}nndunlildl,l

Nominal Head TSL parameters 22.0°C 40.0 140 mhinimn

Moasured Head TSL parametars (22.0=02)"C IFAxE% 1.34 mho'm =& %

Head TSL temperature change during test < 0.5"C _
SAR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL Candition

SAR maasured 250 MW inpul power 982 Wikg

SAR lor nominal Head TSL paramaters nomalized to 1 402 Wik = 17.0 % (ks2)

SAR averaged over 10 cm’ (10 g) of Head TSL condiion

SAR measured 250 mW input power 51T Wikg

SAR for nominal Head TSL paramsters nomalized o 1l.|f:f_l 1.0 Wikg £ 16.5 % (k=2)

Body TSL parameters
The llewing pararmaters and caloulations were applied

Temperatire Permittivity Conductivity
Mominal Body TSL parameiers 20°C 53.3 1.52 mihodm
Measured Body TSL parameters 22.00.2)°C 537+£6% 1.50 mho/m « & %
Body TSL temperature change during test <05°C
SAR result with Body TSL
SAR averaged ever 1 em® (1 g) of Body TEL Caondition
SAR measured 250 mW inpil power 10,1 Wikg

SAR for nominal Body TSL parameters

normalized to 1%

40.8 Wikg = 17.0 % (k)

SAR sveraged aver 10 em” (10 g} of Bedy TSL

condition

S5AR messured

250 mW input power

542 Wikg

SAR for nominal Body TSL parametars

normalized to 1%

21.8 Wikg = 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL

Impedance, translormisd to feed paint 5220 «54[0

Return Loss -24.8 dB

Antenna Parameters with Body TSL

Impedance, transtomed to leed point AT 302+ 580

Return Loss -23.6dB

General Antenna Parameters and Design

Elactrical Delay {one dirgction) 1,200 ns

Aftar long t2rm use with 100W radisted power, only a slight warming of the dipole near the feedpaint can be measued,

The dipole ks made of standard semirigid coaxial cable, The center conductor of the feeding e is directly connected to the
sacond arm of the dipole. The ananna is tharefore shon-circuited for DC-signals. On soms of the dipales, small end caps
are added to e dipole arms in ordoer (o improve matching when loaded according to the posilon &5 explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipols length is gtill
according 1o the Standard.

Mo excessive force must be applied o the dipole arms. because they might bend or the soldered sonnections near the
feadpoint may be damaped.

Additional EUT Data

Mamudaciuned by SPEAG
Menuactused on Juna 0B, 2012
Cortificatn Mo D1200V2-54173_Jun13 Pagad ol
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Calibration Laboratory of

5 Schweizerischer Kalibriardienst
Schmid & Partner c Barvics sulsse détalonnags
Engineering AG Servizio svizzere di taraturs
Zeughaussirasse 43, B004 Turich, Switsdland s Bwise Calibration Service
Accrediied by the Swiss Accreditmlion Serice (SAS) Accreditstion Ne.: SCS 108

The Swiss Accredilation Servics is one of the signatariss 1o the EA
Multilateral Agreement for the recognition of calibration cerificates

Glossary:

TSL fissue simulating liquid

ConvF sensitivity in TSL / MORM x.y.z
MA not applicable or not measured

Calibration is Performed According to the Following Standards:

&) IEEE Std 1528-2013, "|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wirelass
Communications Devices: Measurement Techniques®, June 2013

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

c) KDE 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
d) DASY4SS System Handbook

Methods Applied and Interpretation of Parameters:

*  Measuremeni Condifions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the frequency indicated,

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

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

« Electical Delay: One-way delay betwean the SMA connector and the antenna feed point.
Mo uncertainty requirad.

+ SAR measured: SAR measured at the stated antenna input power,

*  SAH normalized: SAR as measured, nomalized to an input power of 1 W at the antenna
connactor.

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

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

Cenlificale Mo DR450V2-922 _Moy13d Page 2af B
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Measurement Conditions
DASY system configuration, as far as not given on pags 1.
DASY Varsion OASYS w5287
Extrapolation Advancad I-_xtra-pmm]un
Phantom Modular Flat Phantom )
Distance Dipole Center - TSL 10 mm with Bpam.?r
| Zoom Scan Resalution du, ey, dz = & mm
Frequency 2450 MHz =1 P;'Ih:z
Head TSL parameters
The fellowing parameters and calculations ware applied.
5 Temperaturs Permittivity Conductivity
f'_h!umlml_Hm TSL parameters L an.2 1.80 mhadm
Measured Head TSL parameters [Z2.0x02)"C 3T 6% 1.84 mhoim £ 6 %
Head TSL temperature change during test <05 — . _ ]
SAR result with Head TSL
SAR avaraged over 1 cm® {1 g) of Head TSL Candition
SAR measured 250 mAY input power 3.3 Wikg

SAR fer nominal Head TSL parameters

| SAR averaged over 10 cm’ {10 g) of Head TSL

normalized to 1W

528 Wikg = 17.0 % [k=2)

candition
| SAR measured 250 miW inpul powar B.13 Wikg
! SAR lor nominal Haad TSL parameters mormalized o 1W 24.4 Wikg + 16.5 % (k=2)
Body TSL parameters
'Il'hEl following parameters and caloulations wene applied. _
] Temperalure Permittivity Conductivity
Naminal Body TSL parameters 220G 527 1.85 mha'm
Measured Body TSL parameters [Z2.0£02)"C B21+£6% 2.02 mhaim = 6 %
| Body TSL temperature change during test = 0.5 °C - —
SAR result with Body TSL
SAR averaged over 1 cm® {1 g) of Body TSL Conditicn
SAR measured 250 mW input powear 128 Wikg

SAR for nominal Body TSL pararmeters

marmalized to 1W

B0.6 Wikg + 17.0 % (k=2)

| SAR averaged over 10 em® {10 g) of Body TSL condition
SAR measured 250 mY input power 5.06 Wikg
SAR for nominal Bedy TSL pararmetens normalized o 1W 23.6 Wikg + 16,5 % (k=2)
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Appendix

Antenna Parameters with Head TSL
Impadance, ransformed 1o fead point - 53,5 0 + 350
Fetum Loss - 26.5dB

Antenna Parameters with Body TSL

Impadance, transformed to faad point . 5100+ 500
Flumn Loss - 2545 d8

General Antenna Parameters and Design

Elecirical Delay (one direction) | 1.161 na

After lang term use with 100W mdiated power, only & slight waming of the dipole near the feedpolnt can be measured.

The dipole is made of standard seminigid coaxizl cabla, The center condustor of the feeding line is dinectly connected to the
secand arm of the: dipala. Tha antenna is therefore ehon-circuited for DC-signals. On some of the dipales, small end caps
are added to the dipole arms in order 10 improve maiching when loaded accanding to the position as explained in the
*Mezsurement Conditions® paragraph, The SAR data are not affactad by this change. The ovarall dipole length |s still
aceording bo the Standard,

Mo excessiva force must be applied 1o the dipole anme, because they might bend or the soldered connactions near the
feedpoint may bs damaged.

Additional EUT Data
Manufactured by . I SPEAG )
Manufaciured on | Septembear 25, 2013
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