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GENERAL SUMMARY

Product Name

Mobile phone

Model Name

PAL101

Applicant

Clarity, A Division of Plantronics, Inc

Manufacturer

Primatronix (Nanho) Electronics Ltd.

Test laboratory

GCCT, Guangdong Telecommunications Terminal Products
Quality Supervision and Testing Center

Reference
Standards

OET Bulletin 65 (Edition 97-01) and Supplement C (Edition 01-01):
Additional Information for Evaluating Compliance of Mobile and Portable
Devices with FCC Limits

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to
Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to
300 GHz

IEEE 1528-2003: Recommended Practice for Determining the Peak
Spatial-Average Specific Absorption Rate (SAR) in the Human Body
Due to Wireless Communications Devices: Experimental Techniques
FCC KDB 447498 D01 v05: Mobile and Portable Devices RF Exposure
Procedures and Equipment Authorization Policies

FCC KDB 865664 D01 v01: SAR Measurement Requirements for 100
MHz to 6 GHz

IEC 62209-1: 2006: Human exposure to radio frequency fields from
hand-held and body-mounted wireless communication devices — Human
models, instrumentation, and procedures, Part 1: Procedure to
determine the specific absorption rate (SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300 MHz to 3 GHz)

IEC 62209-2: 2010: Human exposure to radio frequency fields from
handheld and body-mounted wireless communication devices - Human
models, instrumentation, and procedures, Part 2. Procedure to
determine the specific absorption rate (SAR) for mobile wireless
communication devices used in close proximity to the human body
(frequency range of 30 MHz to 6 GHz)

Test
Conclusion

This portable wireless equipment has been measured in all cases
requested by the relevant standards. Test results in Chapter 7 of this
test report are below limits specified in the relevant standards.

General Judgment: Pass
Date of issue:2013.01.22

Comment:

The test results in this report apply only to the tested sample of the
stated device/equipment.

Approved by:

[/M,{J' :J'|: G

Deputy Manager

Reviewed by:

Dﬁ“a«

Tested by:

1 W‘“ﬁ

Ko b0

Deputy Manager Test Engineer
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1. General Information

1.1 Testing Laboratory

Company GCCT, Guangdong Telecommunications Terminal Products Quality
Supervision and Testing Center
Technology Road, High-tech Zone, He Yuan City, Guang Dong

Address Province, PR China

Country P. R. China

Contact Dong Xiaobo

Telephone +86-762-3607139

Fax +86-762-3603336

E-mail dongxiaobo126@126.com

Website http://www.ncct.org.cn

1.2 Application Information

Company Name:

Clarity A Division of Plantronics Inc

Address: 4289 Bonny Oaks Drive Suite 106, Chattanooga TN37406,USA
Contact: /
Email: /
Telephone: /
Fax: /

1.3 Manufacturer Information

Company Name:

Primatronix (Nanho) Electronics Ltd.

No. 100, Bu Sha Road, Nanwan, LongGang, Shenzhen, GuangDong,

Address: China

Contact: Ming Yang

Email: zm.yang@primatronix.com.cn
Telephone: 0755-89898111

Fax:

0755-84526252
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1.4 EUT Information
Product Name Mobile phone
Exposure Category Uncontrolled Environment / General Population
Model Number PAL101
Trade Mark Clarity
Device Type Portable Device
Hardware version SD1A0-v1.0
Software version SE1A0_VO0_05 20121010
GSM850 (tested)
Supporting modes PCS1900 (tested)
Bluetooth
GSM850: Head: 0.88 W/kg, Body: 1.24 W/Kg

Max. SAR (19):

PCS1900: Head: 0.30 W/kg, Body: 0.58 W/Kg

Simultaneous: Head: 1.09 W/kg, Body: 1.45 W/kg

Antenna Specification

Internal Antenna

Accessories

Li-lon Battery:

Model: SKL BL-5K, Voltage:3.7V, Capacity:900mAh
Charger:

Model: GAC-03-US, input: 100-240v, 0.15A  output: 5v,
1000mA

Earphone

Comment

The above EUT'’s information was declared by manufacture.
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2. EUT Operational Conditions During Test

2.1 General Description of Test Procedures

A communication link is set up with a System Simulator (SS) by air link, and a call is
established. The Absolute Radio Frequency Channel Number (ARFCN) is allocated to 128,
190 and 251 in the case of GSM850, allocated to 512, 661 and 810 in the case of PCS1900.

The EUT is commanded to operate at maximum transmitting power by MT8820C.

When we test, the EUT battery must be fully charged and checked periodically during the
test to ascertain uniform power output. The antenna connected to the output of the base
station simulator shall be placed at least 50 cm away from the EUT. The signal transmitted
by the simulator to the antenna feeding point shall be lower than the output power level of the
EUT by at least 30 dB.

2.2 GSM Test Configuration

For the SAR tests for GSM850 and PCS1900, a communication link is set up with a System
Simulator (SS) by air link. Using MT8820C the power lever is set to “5” of GSM850, set to “0”

of PCS1900. The EUT is commanded to operate at maximum transmitting power.
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3. SAR Measurements System Configuration

These measurements were performed with the automated near-field scanning system
DASY5 from SPEAG. The system is based on a high precision robot, which positions the
probes with a positional repeatability of better than + 0.02 mm. Special E-field probes have
been developed for measurements close to material discontinuity, the sensors of which are
directly loaded with a Schottky diode and connected via highly resistive lines to the data
acquisition unit. The SAR measurements were conducted with the dosimetric probe
manufactured by SPEAG, designed in the classical triangular configuration and optimized for
dosimetric evaluation. The probe has been calibrated according to the procedure described
in with accuracy of better than +10%. The spherical isotropy was evaluated and found to be
better than 0.3 dB. The phantom used was the SAM Twin Phantom and ELI4 Phantom as
described in IEC 62209-1, FCC OET 065 supplement C, IEEE1528 and EN 62209-1.

3.1 Measurement System Diagram

Wil

)
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= | e

Figurel system diagram
The DASY5 system for performing compliance tests consists of the following items:
1. A standard high precision 6-axis robot (TX90XL) with St"aubli CS8c robot controllers.
2. DASY5 Measurement Server.
3. Data Acquisition Electronics.
4. A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in
tissue simulating liquid. The probe is equipped with an optical surface detector system.
5. Light Beam Unit.
6. The SAM phantom enabling testing left-hand right-hand and the ELI4 phantom for body

usage.
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7. The Position device for handheld EUT.
8. Tissue simulating liquid mixed according to the given recipes.

9. System validation dipoles to validate the proper functioning of the system.

10. A computer operating Windows XP.

3.2 System Components
The mobile phone under test operating at the maximum power level is placed in the phone
holder, under the phantom, which is filled with head simulating liquid. The E-Field probe
measures the electric field inside the phantom. The DASY5 software computes the results to

give a SAR value in a 1g or 10 g mass.

3.2.1 TX90XL

The TX90XL robot has six axes. The six axes are controlled by the St"aubli CS8c robot
controllers. It offers the features important for our application:

* High precision (repeatability 0.02mm)

* High reliability (industrial design)

» Low maintenance costs (virtually maintenance free due to direct drive gears; no belt drives)
« Jerk-free straight movements (brushless synchrony motors; no stepper motors)

* Low ELF

3.2.2 DASY5 Measurement Server

The DASY5 measurement server is based on a PC/104 CPU board with a 400MHz Intel ULV
Celeron, 128MB chip disk and 128MB RAM. The necessary circuits for communication with
either the DAE4 electronics box as well as the 16 bit AD converter system for optical
detection and digital 1/O interface are contained on the DASY5 I/O board, which is directly
connected to the PC/104 bus of the CPU board.

Figure 2 TX90XL Figure 3 Measurement Server
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3.2.3 Probe

For the measurements the Specific Dosimetric E-Field Probe ES3DV3 and EX3DV4 with

following specifications is used.
Frequency 10 MHz to 3 GHz; Linearity: £ 0.2 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 yW/g to > 100 mW/g; Linearity: £ 0.2 dB
Tip Diameter: 5 mm; Distance between probe tip and sensor center: 2.5 mm

Probe linearity: £0.3 dB
Calibration range: 835 to 2500 MHz for head & body simulating liquid

3.2.4 Device holder

The DASY device holder is designed to cope with the different positions given in the
standard.

It has two scales for device rotation (with respect to the body axis) and device inclination
(with respect to the line between the ear reference points). The rotation centers for both
scales are the ear reference point (ERP). Thus the device needs no repositioning when
changing the angles. The DASY device holder is constructed of low-loss POM material
having the following dielectric parameters: relative permittivity =3 and loss tangent =0.02.
The amount of dielectric material has been reduced in the closest vicinity of the device, since
measurements have suggested that the influence of the clamp on the test results could thus

be lowered.

Figure 4 probe Figure 5 device holder

3.2.5 Phantom

The SAM Twin Phantom and the ELI4 Phantom are constructed of a fiberglass shell
integrated in a wooden table. The shape of the shell is in compliance with the specification
set in IEEE P1528 and CENELEC EN62209-1. The SAM Twin phantom enables the
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dosimetric evaluation of left and right hand phone usage and the ELI4 phantom enables the

dosimetric evaluation of body mounted usage. A cover prevents the 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 in the robot.

Shell thickness: 2 mm +/-0.2 mm

Filling Volume: Approx. 25 liters
Dimensions (H x L x W): 850 x 1000 x 500 mm

Figure 6 SAM Twin phantom and ELI phantom

3.2.6 Data Acquisition Electronics

DAE4 consist of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a
channel and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder
with a control logic unit. Transmission to the measurement server is accomplished through
an optical downlink for data and status information, as well as an optical uplink for
commands and the clock. The mechanical probe mounting device includes two different
sensor systems for frontal and sideways probe contacts. They are used for mechanical
surface detection and probe collision detection.

Input impedance: 200MOhm, symmetrical and floating.

Common mode rejection: > 80 dB.

3.2.7 Validation dipoles

Frequencies:

SPEAG has a full range of dipoles corresponding to the frequencies defines by the standards:
835, 900, 1800, 1900, 2000, 2450MHz



No.121210-R1
GCCT Page 11 of 89
Maximum input Power: 100W

Connectors: SMA

Dimensions: (depends on the dipole frequency)

Figure 7 DAE4 Figure 8 Validation dipoles

3.3 Equivalent Tissues
The relative permittivity and conductivity of the tissue material should be within £5% of the

values given in the table below recommended by the FCC OET 65 supplement C.

Target Frequency Head Body
(MHz) er o (S/m) er o (S/m)
150 52.3 0.76 61.9 0.80
300 453 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800—2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 240 52.0 2.73
5800 35.3 5.27 48.2 6.00

( &r = relative permittivity, o = conductivity and p = 1000 kg/ma)
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4. Evaluation Procedures

4.1  Data Evaluation
The DASY5 software automatically executes the following procedures to calculate the field
units from the microvolt readings at the probe connector. The parameters used in the
evaluation are stored in the configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ail, ai2

-Conversion factor ConvFi
- Diode compression point dcpi Device parameters: -
Frequency f
- Crest factor cf
Media parameters: - Conductivity o
-Density p
These parameters must be set correctly in the software. They can be found in the component
documents or be imported into the software from the configuration files issued for the DASY5
components. In the scan visualization and export modes, the parameters stored in the
corresponding document files are used.
The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input
signal, the diode type and the DC-transmission factor from the diode to the evaluation
electronics. If the exciting field is pulsed, the crest factor of the signal must be known to
correctly compensate for peak power. The formula for each channel can be given as:
cf
dcpi

with Vi = Compensated signal of channel i (i = x, y, z)

Vi=Ui:U; =

Ui = Input signal of channel i (i = x, y, z)
cf = Crest factor of exciting field (DASY5 parameter)
dcpi = Diode compression point (DASY5 parameter)
From the compensated input signals the primary field data for each channel can be
evaluated:
Vi
Normi-ConvF

H-field probes: Hi=( V,-)m . (@i + aiF + ﬂ,‘gfz) /f

E-field probes: Ei=

With Vi = Compensated signal of channel i (i = x, y, z)

Normi = Sensor sensitivity of channel i (i = x, y, z)

2
pV/(V/m) for EOfield Probes
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ConvF= Sensitivity enhancement in solution
aij = Sensor sensitivity factors for H-field probes
f = Carrier frequency (GHz)
Ei = Electric field strength of channel i in V/m

Hi = Magnetic field strength of channel i in A/m The RSS value of the field

components give the total field strength (Hermitian magnitude):

Etot=1 / Ef + Ej + EZ2

The primary field data are used to calculate the derived field units.

SAR=EZ —>
p-1000
With SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m

o= conductivity in [mho/m] or [Siemens/m]

3
p= equivalent tissue density in g/cm

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather
than the density of the simulation liquid. The power flow density is calculated assuming the

excitation field as a free space field.

2

Ppwe:i Or Ppwe:H2 -37.7
3770

tot

With Ppwe = Equivalent power density of a plane wave in mW/cm?
Etot = total electric field strength in V/m

Htot = total magnetic field strength in A/m

4.2 SAR Evaluation Procedures

The procedure for assessing the peak spatial-average SAR value consists of the following

steps:

* Power Reference Measurement
The reference and drift jobs are useful jobs for monitoring the power drift of the device
under test in the batch process. Both jobs measure the field at a specified reference
position, at a selectable distance from the phantom surface. The reference position can
be either the selected section’s grid reference point or a user point in this section. The
reference job projects the selected point onto the phantom surface, orients the probe
perpendicularly to the surface, and approaches the surface using the selected detection
method.

* Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field
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values, before doing a finer measurement around the hot spot. The sophisticated
interpolation routines implemented in DASY5 software can find the maximum locations
even in relatively coarse grids. The scan area is defined by an editable grid. This grid is
anchored at the grid reference point of the selected section in the phantom. When the
area scan’s property sheet is brought-up, grid was at to 15 mm by 15 mm and can be
edited by a user.

*«Zoom Scan
Zoom scans are used to assess the peak spatial SAR values within a cubic averaging
volume containing 1 g and 10 g of simulated tissue. The default zoom scan measures 7
X 7 x 7 points within a cube whose base faces are centered around the maximum found
in a preceding area scan job within the same procedure. If the preceding Area Scan job
indicates more then one maximum, the number of Zoom Scans has to be enlarged
accordingly (The default number inserted is 1).

* Power Drift measurement
The drift job measures the field at the same location as the most recent reference job
within the same procedure, and with the same settings. The drift measurement gives the
field difference in dB from the reading conducted within the last reference measurement.
Several drift measurements are possible for one reference measurement. This allows a
user to monitor the power drift of the device under test within a batch process. In the
properties of the Drift job, the user can specify a limit for the drift and have DASY5

software stop the measurements if this limit is exceeded.

4.3 Spatial Peak SAR Evaluation
The procedure for spatial peak SAR evaluation has been implemented according to the
IEC62209-1 standard. It can be conducted for 1 g and 10 g. The DASY5 system allows
evaluations that combine measured data and robot positions, such as:

maximum search

extrapolation

boundary correction

Peak search for averaged SAR
During a maximum search, global and local maximum searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement
points. It is based on the evaluation of the local SAR gradient calculated by the
Quadratic Shepard’s method. The algorithm will find the global maximum and all local

maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation
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Extrapolation routines are used to obtain SAR values between the lowest measurement
points and the inner phantom surface. The extrapolation distance is determined by the
surface detection distance and the probe sensor offset. Several measurements at different
distances are necessary for the extrapolation.
Extrapolation routines require at least 10 measurement points in 3-D space. They are
used in the Cube Scan to obtain SAR values between the lowest measurement points
and the inner phantom surface. The routine uses the modified Quadratic Shepard’s
method for extrapolation. For a grid using 7x7x7 measurement points with 5mm
resolution amounting to 343 measurement points, the uncertainty of the extrapolation
routines is less than 1% for 1 g and 10 g cubes.
Boundary effect
For measurements in the immediate vicinity of a phantom surface, the field coupling effects
between the probe and the boundary influence the probe characteristics. Boundary effect
errors of different dosimetric probe types have been analyzed by measurements and using a
numerical probe model. As expected, both methods showed an enhanced sensitivity in the
immediate vicinity of the boundary. The effect strongly depends on the probe dimensions
and disappears with increasing distance from the boundary. The sensitivity can be
approximately given as:
S == 5, 4+ Syorp -r Jminat| :%]
Since the decay of the boundary effect dominates for small probes (a<<A), the cos-term can
be omitted. Factors Sb (parameter Alpha in the DASY5 software) and a (parameter Delta in
the DASYS software) are assessed during probe calibration and used for numerical
compensation of the boundary effect. Several simulations and measurements have
confirmed that the compensation is valid for different field and boundary configurations.
This simple compensation procedure can largely reduce the probe uncertainty near
boundaries. It works well as long as:
the boundary curvature is small
the probe axis is angled less than 30_ to the boundary normal
the distance between probe and boundary is larger than 25% of the probe diameter
the probe is symmetric (all sensors have the same offset from the probe tip)
Since all of these requirements are fulfilled in a DASY5 system, the correction of the probe
boundary effect in the vicinity of the phantom surface is performed in a fully automated

manner via the measurement data extraction during post processing.
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5. Test Laboratory Environment

Temperature Min. = 20°C, Max. = 25 °C
Relative humidity Min. = 30%, Max. = 70%
Ground system resistance <05Q

Ambient noise is checked and found very low and in compliance with requirement of

standards.

6. Conducted Output Power Measurement

The following procedures had been used to prepare the EUT for the SAR test. To setup the
desire channel frequency and the maximum output power. A Radio Communication Tester
MT8820C was used to program the EUT.

GSM850/PCS1900
GSM850 Power dBm PCS1900 Power dBm
Ch_128 31.93 Ch512 29.13
Ch_190 31.87 Ch 661 28.76
Ch 251 31.96 Ch810 28.48

The maximum power numbers are marks in bold.

7. SAR Measurement Results

7.1 Liquid Measurement Results
The simulating liquids should be checked at the beginning of a series of SAR
measurements to determine of the dielectric parameters are within the

tolerances of the specified target values.

Liquid | Ambient . o .
Freq. A Relative Target | Measured | Deviation | Limit
MHz] | Date | Liquid T[?g]p' T[?,’g]p' Humidity | 73™@™ | value | Value %] %]
Dec 28 er | 415 | 4043 | 258 | 45

835 | “ooro | Head | 215 21 56%
s | 090 | 086 444 | 15
er | 552 | 5587 1.21 +5

835 D§81228’ Body | 215 | 21 56%
s | 097 | 0096 1.03 | 5
er 40 | 3975 | 063 | 5

1900 | P22 2% | Head | 215 | 21 56%
s | 140 | 145 357 | 15
Dec 28 er | 533 | 51.05 | -422 | 45

1900 | “o0 =% | Body | 215 21 56%
s | 152 | 157 329 | 45
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7.2

System Performance Check

System Performance Check Measurement conditions

The measurements were performed in the flat section of the SAM twin phantom filled
with head and body simulating liquid of the following parameters.

The DASY5 system with an E-field probe was used for the measurements.

The dipole was mounted on the small tripod so that the dipole feed point was positioned
below the center marking of the flat phantom section and the dipole was oriented parallel
to the body axis (the long side of the phantom). The standard measuring distance was
15 mm (below 1 GHz) and 10 mm (above 1 GHz) from dipole center to the simulating
liquid surface.

The coarse grid with a grid spacing of 10mm was aligned with the dipole.

Special 5x5x7 fine cube was chosen for cube integration (dx= 8 mm, dy= 8 mm, dz=5
mm).

Distance between probe sensors and phantom surface was set to 2.5 mm.

The depth of Liquid must above 15¢cm
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System Performance Check Results:

e (Pl Date | Liquid 'II::aqralp()j A'I[T;tr)‘ri;r.]t Param. Target | Measured DEEeT | (LI
[MHz] SN [C] C] [%] [%]
er 41.5 39.63 -4.51 15
Dec
28, | Head | 21.5 21 c 0.97 0.93 -4.12 15
2012
1g SAR
(250mW) 2.68 1.35 0.75 10
900 | 1d073
er 55.0 55.48 0.87 5
Dec
28, | Body | 21.5 21 c 1.05 1.03 -1.90 15
2012
1g SAR
(250mW) 2.81 1.37 -2.49 +10
er 40 39.63 -0.63 5
Dec
28, | Head | 215 21 c 14 1.45 3.57 15
2012
1g SAR
(250mW) 9.89 2.35 -4.95 10
1900 | 5d070
er 53.3 51.05 -4.22 +5
Dec
28, | Body | 215 21 c 1.52 1.57 3.29 5
2012
1g SAR
(250mW) 10.3 2.53 -1.75 10

Note: The input power is 125 mW for 900MHz system validation and 62.5 mW for
1900MHz.
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7.3 Measurement Results

Fre Power (dBm) 1g SAR (W/Kg) Power
Band | Test configuration | Mode | Ch#. [Mqu.] T Drift
u"nrﬁi-tup Measured | Measured | Scaled | (dB)
Head | Left Cheek | voice | 251 | 848.8 | 33 31.96 0667 | 086 | -0.20
Head | Left Tilted | voice | 251 | 848.8 | 33 31.96 0424 | 054 | -0.10
Right .
Head voice | 251 848.8 33 31.96 0.692 0.88 -0.17
Cheek
Right .
Head | 9 | voice | 251 | 8488 | 33 31.96 0.431 055 | 0.05
Right .
Head voice | 190 | 8366 | 33 31.87 0534 | 069 | -0.01
Cheek
GSM Right .
ano | Head | 59| voice | 128 | 8242 | 33 31.93 0.431 055 | 0.02
Bod Back |\ iice | 251 | 8488 | 33 31.96 0.851 1.08 | -0.16
y (Head-set) ' : : ) )
Bod Back | \oice | 190 | 8366 | 33 31.87 0952 | 1.24 | -0.03
y (Head-set) : : : : :
Bod Back | \oice | 190 | 8366 | 33 31.87 0048 | 123 | 0.00
y (Head-set) : : : ’ ’
Bod Back oice | 128 | 8242 | 33 31.93 0812 | 1.04 | -0.05
Y| (Head-set) | V' ' ' ' ' '
Bod Front oice | 251 | 848.8 33 31.96 0.547 0.70 | -0.02
Y| (Head-set) | V' ' ' ' ' '
Head | Left Cheek | voice | 512 | 18502 | 30 29.13 0192 | 023 | -0.13
Head | Left Tilted | voice | 512 | 18502 | 30 29.13 0062 | 008 | 0.12
Right .
Head voice | 512 | 18502 | 30 29.13 0.23 028 | -0.12
Cheek
Head | ROt | ice | 512 | 18502 | 30 29.13 0049 | 006 | 0.14
GSM Tilted : : : : :
1900 Right
Head voice | 810 | 1909.8 | 30 28.48 0205 | 029 | -0.12
Cheek
Head | RGht 1 ice | 661 | 1880 | 30 28.76 0226 | 030 | -0.11
Cheek
Bod Back oice | 512 | 1850.2 | 30 29.13 0478 | 058 | 0.01
Y| (Head-set) | V' ' ' ' ' '
Bod Front oice | 512 | 18502 | 30 29.13 0.425 052 | 0.06
Y| (Head-set) | V' ' ' ' ' '

Note:
1) The body SAR was tested with separation distance Omm.

2) Blue entries represent repeated test.
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Measurement variability consideration

According to KDB 865664 D01v01 section 2.8.1, repeated measurements are required
following the procedures as below:

1) Repeated measurement is not required when the original highest measured SAR is < 0.80
W/kg; steps 2) through 4) do not apply.

2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.
3) Perform a second repeated measurement only if the ratio of largest to smallest SAR for
the original and first repeated measurements is > 1.20 or when the original or repeated
measurement is = 1.45 W/kg (~ 10% from the 1-g SAR limit).

4) Perform a third repeated measurement only if the original, first or second repeated
measurement is = 1.5 W/kg and the ratio of largest to smallest SAR for the original, first and

second repeated measurements is > 1.20.

Measured SAR (W/Kg)
Test Freq. 1R ted o R ted
Band configuration Mode | Ch#. (MHz) Original epeate epeate
Value Ratio Value Ratio
GSM Back
850 Body | (Head- | voice 190 | 836.6 0.952 0.948 1.01 NA NA
set)

SAR consideration for unlicensed transmitters:

The EUT support Bluetooth function, the output power of WiFi is as follow:

Mode GFSK Power (dBm)
Frequency Measured Tune-up limit
2402MHz 5.20 7
2441MHz 5.61 7
2480MHz 6.22 7

Considering SAR test exclusion for unlicensed transmitters, use 5mm as the conservative

minimum test separation distance for SAR. According to KDB 447498 Appendix A, the

exclusion threshold at 2450MHz is 10mW, the Bluetooth maximum tune-up limit power is

7dBm=5.1mW, so Bluetooth head and body standalone SAR measurements is not required.
The estimated standalone SAR is 0.21W/kg according to KDB 447498 section 4.3.2 2).

The Bluetooth function can work together with cellular, the estimated sum maximum
simultaneous head SAR is 1.09 W/kg and body SAR is 1.45 W/kg, that are all less than

1.6W/kg, so simultaneous SAR measurement is not required.
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8. Measurement Uncertainty
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. . .| 10g

, Tol (+- | Prob. . Ci Ci 1g Ui h '
Uncertainty Component Sec. %) Dist. Div. (19) | (109) | (+-%) (+L_JO|/0) Vi
Measurement System
Probe calibration E.2A1 6.55 N 1.0 1.0 1.0 6.55 | 6.55 w
Axial Isotropy E.2.2 0.5 R \/§ 1.0 1.0 0.29 | 0.29 ”
Hemispherical Isotropy E.2.2 2.6 R \/§ 1.0 1.0 1.5 1.5 °
Boundary effect E.2.3 0.8 R \/§ 1.0 1.0 0.46 | 0.46 °
Linearity E24| 06 R | 3| 10| 10 | 035|035 | ~
System detection limits E25| 025 | R | V3 | 10 | 10 | 014 | 014 | °
Readout Electronics E.2.6 0.35 N 1 1.0 1.0 0.35 | 0.35 °°
Reponse Time E.2.7 0 R \/§ 1.0 1.0 0 0 °
Integration Time E.2.8 2.6 R \/§ 1.0 1.0 1.5 1.5 ”
RF ambient Conditions-Noise E.6.1 0 R \/§ 1.0 1.0 0 0 ®
RF ambient Conditions-Reflections E.6.1 3.0 R \/§ 1.0 1.0 1.7 1.7 °
Probe positioner Mechanical E 6.2 15 R \/§ 10 10 087 | 087 0
Tolerance
Probe positioning with respect to E63 29 R \/§ 10 10 167 | 167 il
Phantom Shell o ' ' ) ) )
Extrapolation, interpolation and 0
integration Algoritms for Max. SAR E.5 1.0 R \/§ 1.0 1.0 0.58 | 0.58
Test sample Related
Test Sample Positioning E4.2 4.6 N 1.0 1.0 1.0 4.6 4.6 N-1
Device Holder Uncertainty E.41 5.2 N 1.0 1.0 1.0 5.2 52 | N-1
Output Power Variation - SAR drift 0
measurement 6.6.2 5 R \/§ 1.0 1.0 2.89 | 2.89
Phantom and Tissue Parameters
Phantom Uncertainty (Shape and | £ 3 4 | 4 g R | v3 | 10 | 10 | 231|231 |~
thickness tolerances)
Liquid conductivity - deviation from E 32 50 R \/§ 064 | 043 | 185 | 124 o0
target value
Liquid conductivity - measurement | g 35| 5 g N 10 | 064 | 043 | 160 | 1.08 | M
uncertainty
Liquid permitivity - deviation from E 32 5.0 R \/§ 0.6 049 | 173 | 1.42 0
target value
Liquid permitivity - measurement E33| 25 N | 10 | 06 | 049 | 15 | 123 | M
uncertainty
Combined Standard Uncertainty RSS 11.3 | 11.0

1 0,

Expanded Uncertainty (95% K 23 29

Confidence interval)
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9. EUT Photo
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10. Equipment List & Calibration Status
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. . Last Cal. | Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Date Due
PC HP d7900eC CZC9312JJ4 N/A N/A
E-field PROBE SPEAG ES3DV3 SN 3221 2012-9-27 | 2013-9-26
DAE SPEAG DAE4-SD 000 | g\ gg3 2012927 | 2013-9-26

D04 BJ
DEVICE HOLDER | Staubli N/A N/A N/A N/A
SAM PHANTOM | SPEAG SAM TWIN | 1p_1545/TP-1548 | N/A N/A
Phantom

6 AXIS ROBOT Staubli Robot TX90XL F09/5BOUA1/A/01 | N/A N/A
DIPOLE 900MHz SPEAG D900V2 1d073 2012-9-28 | 2013-9-27
DIPOLE 1900MHz | SPEAG D1900V2 5d070 2012-10-01 | 2013-9-30
Wireless
Communication Anritsu MT8820C 6201060976 2012-8-27 | 2013-8-26
Test Set
Signal Generator Agilent 5183A MY49060563 2012-8-27 | 2013-8-26
Power Meter Agilent E4419B MY45104719 2012-8-27 | 2013-8-26
Power Sensor Agilent N8481H MY48100148 2012-8-27 | 2013-8-26
Directional couplers | Agilent 778D MY48220223 N/A N/A
Power amplifier mini-circuits | ZHL-42W QA0940002 N/A N/A
Power supply Topward 3303d 796708 2012-8-27 | 2013-8-26
Network Analyzer Agilent ES071C MY46108263 2012-8-27 | 2013-8-26
LIQUID Agilent 85070E N/A N/A N/A

CALIBRATION KIT
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11. Attachments
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ANNEXE 1 System Performance Check Plots

Test Laboratory: GCCT Date: 12/28/2012
System 900 MHz dipole(Head)
DUT: Dipole 900 MHz D900V2; Type: D900V2; Serial: D900V2

Communication System: CW; Communication System Band: D900 (900.0 MHz);
Frequency: 900 MHz; Communication System PAR: 0 dB

Medigm parameters used: f = 900 MHz; o = 0.931 mho/m; ¢, = 39.626; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: ES3DV3 - SN3221; ConvF(6.17, 6.17, 6.17); Calibrated: 9/27/2012,;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn893; Calibrated: 9/27/2012

o Phantom: SAM_1 with CRP v4.0; Type: QDO00P40CC; Serial: TP:1586

o Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

System 900 Head/system/Area Scan (31x121x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 40.973 V/m; Power Drift =-0.11 dB

Maximum value of SAR (interpolated) = 1.46 W/kg

System 900 Head/system/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 40.973 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 2.003 mW/g

SAR(1 g) =1.35 mW/g; SAR(10 g) = 0.879 mW/g

Maximum value of SAR (measured) = 1.46 W/kg

Wikg
— 1.460

—1.170

0.879

0.589

0.298

0.00602
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Test Laboratory: GCCT Date: 12/28/2012

System 900 MHz dipole Body
DUT: Dipole 900 MHz D900V2; Type: D900V2

Communication System: CW; Communication System Band: D900 (900.0 MHz);
Frequency: 900 MHz; Communication System PAR: 0 dB

Medium parameters used: f = 900 MHz; o = 1.03 mho/m; ¢, = 55.48; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.17, 6.17, 6.17); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QD000P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

900 Body system check/system check/Area Scan (31x171x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Reference Value = 43.241 VV/m; Power Drift = -0.16 dB

Maximum value of SAR (interpolated) = 1.50 W/kg

900 Body system check/system check/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 43.241 VV/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 2.043 mW/g

SAR(1 g) =1.37 mWI/g; SAR(10 g) = 0.890 mW/g

Maximum value of SAR (measured) = 1.48 W/kg

Wikg
— 1.500

—1.203

0.906

0.608

0.311

0.014
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Test Laboratory: GCCT Date: 12/28/2012

System 1900 MHz dipole(Head)
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz; Communication System PAR: 0 dB

Medium parameters used: f = 1900 MHz; o = 1.45 mho/m; ¢, = 39.75; p = 1000 kg/m>
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(5.39, 5.39, 5.39); Calibrated: 9/27/2012,;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_1 with CRP v4.0; Type: QDO00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

1900 head system performance check/system check/Area Scan (31x91x1):
Interpolated grid: dx=1.000 mm, dy=1.000 mm

Reference Value = 43.241 VV/m; Power Drift = -0.16 dB

Maximum value of SAR (interpolated) = 2.68 W/kg

1900 head system performance check/system check/Zoom Scan (7x7x7)/Cube
0: Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 43.241 VV/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 4.359 mW/g

SAR(1 g) =2.35 mWI/g; SAR(10 g) =1.22 mWI/g

Maximum value of SAR (measured) = 2.65 W/kg

Wikg
— 2.680

—2.147

1.615

1.082

0.549

0.016
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Test Laboratory: GCCT Date: 12/28/2012

System 1900 MHz dipole Body
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2

Communication System: CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz; Communication System PAR: 0 dB

Medium parameters used: f = 1900 MHz; o = 1.57 mho/m; ¢, = 51.05; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(4.87, 4.87, 4.87); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_1 with CRP v4.0; Type: QDO00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

1900 Body system/system check/Area Scan (31x91x1): Interpolated grid:
dx=1.000 mm, dy=1.000 mm

Reference Value = 43.241 VV/m; Power Drift = -0.16 dB

Maximum value of SAR (interpolated) = 2.87 W/kg

1900 Body system/system check/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 43.241 VV/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 4.498 mW/g

SAR(1 g) =2.53 mWI/g; SAR(10 g) = 1.34 mW/g

Maximum value of SAR (measured) = 2.86 W/kg

Wikg
— 2.870

— 2.299

1.728

1.157

0.586

0.014
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ANNEXE 2 SAR Test Plots

Test Laboratory: GCCT Date: 12/28/2012
GSM850 LEFT-CHEEK-HIGH
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 848.8 MHz; o = 0.899 mho/m; ¢, =
41.325; p = 1000 kg/m®

Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 9/27/2012;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn893; Calibrated: 9/27/2012

o Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548

o Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850 LEFT/LEFT-CHEEK-HIGH/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 11.632 V/m; Power Drift = -0.20 dB

Maximum value of SAR (interpolated) = 0.728 W/kg

GSM850 LEFT/LEFT-CHEEK-HIGH/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 11.632 V/m; Power Drift = -0.20 dB

Peak SAR (extrapolated) = 0.843 mW/g

SAR(1 g) = 0.667 mW/g; SAR(10 g) = 0.486 mW/g

Maximum value of SAR (measured) = 0.706 W/kg

Wikg
— 0.728

— 0.582

0.437

0.291

0.146
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Test Laboratory: GCCT Date: 12/28/2012
GSM850 LEFT-TILT-HIGH

DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 848.8 MHz; o = 0.899 mho/m; ¢, =
41.325; p = 1000 kg/m®

Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSMB850 LEFT/LEFT-TILT-HIGH/Area Scan (51x91x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm

Reference Value = 15.711 V/m; Power Drift = -0.10 dB

Maximum value of SAR (interpolated) = 0.445 W/kg

GSMS850 LEFT/LEFT-TILT-HIGH/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 15.711 V/m; Power Drift = -0.10 dB

Peak SAR (extrapolated) = 0.530 mW/g

SAR(1 g) = 0.424 mWI/g; SAR(10 g) = 0.310 mW/g

Maximum value of SAR (measured) = 0.443 W/kg

Wikg
— 0.445

— 0.356

0.267

0.178

0.089
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Test Laboratory: GCCT Date: 12/28/2012

GSM850 RIGHT-CHEEK-HIGH
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 848.8 MHz; o = 0.899 mho/m; ¢, =
41.325; p = 1000 kg/m®

Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850 RIGHT/RIGHT-CHEEK-HIGH/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 12.909 V/m; Power Drift =-0.17 dB

Maximum value of SAR (interpolated) = 0.777 W/kg

GSM850 RIGHT/RIGHT-CHEEK-HIGH/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.909 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 0.885 mW/g

SAR(1 g) =0.692 mWI/g; SAR(10 g) = 0.508 mW/g

Maximum value of SAR (measured) = 0.727 W/kg

Wikg
—0.777

— 0.622

0.466

0.311

0.155
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Test Laboratory: GCCT
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Date: 12/28/2012
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Test Laboratory: GCCT Date: 12/28/2012

GSM850 RIGHT-CHEEK-MID
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.89 mho/m; ¢, = 41.478;
p = 1000 kg/m*®

Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850 RIGHT/RIGHT-CHEEK-MID/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 10.852 V/m; Power Drift = -0.01 dB

Maximum value of SAR (interpolated) = 0.582 W/kg

GSM850 RIGHT/RIGHT-CHEEK-MID/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 10.852 VV/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 0.680 mW/g

SAR(1 g) = 0.534 mWI/g; SAR(10 g) = 0.390 mW/g

Maximum value of SAR (measured) = 0.566 W/kg

Wikg
— 0.582

— 0.466

0.349

0.233

0.116
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Test Laboratory: GCCT Date: 12/28/2012

GSM850 RIGHT-CHEEK-LOW
DUT: Clarity ; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; o = 0.88 mho/m; ¢, = 41.628;
p = 1000 kg/m®

Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850 RIGHT/RIGHT-CHEEK-LOW/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 9.599 V/m; Power Drift = 0.02 dB

Maximum value of SAR (interpolated) = 0.468 W/kg

GSM850 RIGHT/RIGHT-CHEEK-LOW/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.599 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 0.548 mW/g

SAR(1 g) =0.431 mWI/g; SAR(10 g) = 0.316 mW/g

Maximum value of SAR (measured) = 0.455 W/kg

Wikg
— 0.468

—0.374

0.281

0.187

0.094
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Test Laboratory: GCCT Date: 12/28/2012

GSM850 RIGHT-TILT-HIGH
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 848.8 MHz; o = 0.899 mho/m; ¢, =
41.325; p = 1000 kg/m®

Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.2, 6.2, 6.2); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850 RIGHT/RIGHT-TILT-HIGH/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 16.319 V/m; Power Drift = 0.05 dB

Maximum value of SAR (interpolated) = 0.461 W/kg

GSM850 RIGHT/RIGHT-TILT-HIGH/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 16.319 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.546 mW/g

SAR(1 g) =0.431 mWI/g; SAR(10 g) = 0.315 mW/g

Maximum value of SAR (measured) = 0.458 W/kg

Wikg
— 0.461

— 0.369

0.277

0.154

0.092
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GSM850 Back side high with headset
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 848.8 MHz; o = 0.969 mho/m; ¢, = §5.75;
p = 1000 kg/m*®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850/Back side high with headset/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 14.478 V/m; Power Drift = -0.16 dB

Maximum value of SAR (interpolated) = 1.07 W/kg

GSM850/Back side high with headset/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 14.478 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 1.072 mW/g

SAR(1 g) = 0.851 mWI/g; SAR(10 g) = 0.627 mW/g

Maximum value of SAR (measured) = 0.894 W/kg

Wikg
— 1.070

— 0.861

0.651

0.442

0.232

0.023
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GSM850 Back side mid with headset
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.858;
p = 1000 kg/m*®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850/Back side mid with headset/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 13.416 V/m; Power Drift = -0.03 dB

Maximum value of SAR (interpolated) = 1.01 W/kg

GSM850/Back side mid with headset/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 13.416 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.187 mW/g

SAR(1 g) = 0.952 mWI/g; SAR(10 g) = 0.704 mW/g

Maximum value of SAR (measured) = 1.01 W/kg

Wikg
—1.010

—0.812

0.615

0.417

0.220

0.023
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GSM850 Back side mid with headset
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.858;
p = 1000 kg/m*®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850/Back side mid with headset /Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 13.375 V/m; Power Drift = 0.00 dB

Maximum value of SAR (interpolated) = 0.997 W/kg

GSM850/Back side mid with headset /Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 13.375 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 1.182 mW/g

SAR(1 g) = 0.948 mWI/g; SAR(10 g) = 0.701 mW/g

Maximum value of SAR (measured) = 1.00 W/kg

Wikg
— 0.997

— 0.802

0.607

0.012

0.217

0.023
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GSMB850 Back side with low headset
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 824.2 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 824.2 MHz; o = 0.95 mho/m; ¢, = 55.959;
p = 1000 kg/m*®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM850/Back side with low headset/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 12.113 V/m; Power Drift = -0.05 dB

Maximum value of SAR (interpolated) = 0.857 W/kg

GSM850/Back side with low headset/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 12.113 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 1.017 mW/g

SAR(1 g) =0.812 mWI/g; SAR(10 g) = 0.603 mW/g

Maximum value of SAR (measured) = 0.857 W/kg

Wikg
— 0.857

— 0.689

0.521

0.353

0.185

0.017
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GSM850 Front side high with headset
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 848.8 MHz; Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 848.8 MHz; o = 0.969 mho/m; ¢, = §5.75;
p = 1000 kg/m*®

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(6.23, 6.23, 6.23); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_2with CRP v4.0; Type: QDO00P40CC; Serial: TP:1548
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSMB850/Front side high with headset /Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 9.329 V/m; Power Drift = -0.02 dB

Maximum value of SAR (interpolated) = 0.584 W/kg

GSM850/Front side high with headset /Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 9.329 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 0.673 mW/g

SAR(1 g) = 0.547 mWI/g; SAR(10 g) = 0.404 mW/g

Maximum value of SAR (measured) = 0.575 W/kg

Wikg
— 0.584

— 0.468

0.352

0.237

0.121

0.00489
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PCS1900 LEFT-CHEEK-Low
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR: 9.191
dB. I\gedium parameters used: f = 1850.2 MHz; 0 = 1.42 mho/m; €, = 39.87; p = 1000
kg/m

Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: ES3DV3 - SN3221; ConvF(5.39, 5.39, 5.39); Calibrated: 9/27/2012;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn893; Calibrated: 9/27/2012

o Phantom: SAM_1 with CRP v4.0; Type: QDO00P40CC; Serial: TP:1586

o Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

PCS1900 LEFT/LEFT-CHEEK-Low/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 2.500 V/m; Power Drift =-0.13 dB

Maximum value of SAR (interpolated) = 0.227 W/kg

PCS1900 LEFT/LEFT-CHEEK-Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.500 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 0.302 mW/g

SAR(1 g) =0.192 mW/g; SAR(10 g) =0.114 mW/g

Maximum value of SAR (measured) = 0.211 W/kg

Wikg
— 0.227

—0.182

0.136

0.091

0.045
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PCS1900 LEFT-TILT-Low
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR: 9.191
dB. I\gedium parameters used: f = 1850.2 MHz; 0 = 1.42 mho/m; €, = 39.87; p = 1000
kg/m

Phantom section: Left Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: ES3DV3 - SN3221; ConvF(5.39, 5.39, 5.39); Calibrated: 9/27/2012;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn893; Calibrated: 9/27/2012

o Phantom: SAM_1 with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1586

o Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

PCS1900 LEFT/LEFT-TILT-Low/Area Scan (51x91x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm

Reference Value = 4.235 V/m; Power Drift = 0.12 dB

Maximum value of SAR (interpolated) = 0.0703 W/kg

PCS1900 LEFT/LEFT-TILT-Low/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.235 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.096 mW/g

SAR(1 g) =0.062 mWI/g; SAR(10 g) = 0.039 mW/g

Maximum value of SAR (measured) = 0.0676 W/kg

Wikg
—0.070

— 0.056

0.042

0.028

0.014
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PCS1900 RIGHT-CHEEK-HIGH
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1909.8 MHz; Communication System PAR: 9.191
dB. I\éledium parameters used: f = 1909.8 MHz; o = 1.48 mho/m; ¢, = 39.6; p = 1000
kg/m

Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(5.39, 5.39, 5.39); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_1 with CRP v4.0; Type: QDO00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

PCS1900 RIGHT/RIGHT-CHEEK-HIGH/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 2.389 V/m; Power Drift = -0.12 dB

Maximum value of SAR (interpolated) = 0.241 W/kg

PCS1900 RIGHT/RIGHT-CHEEK-HIGH/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.389 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 0.333 mW/g

SAR(1 g) = 0.205 mWI/g; SAR(10 g) = 0.118 mW/g

Maximum value of SAR (measured) = 0.214 W/kg

Wikg
— 0.241

—0.193

0.145

0.096

0.048
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PCS1900 RIGHT-CHEEK-MID
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz; Communication System PAR: 9.191
dB. I\éledium parameters used: f = 1880 MHz; o = 1.45 mho/m; €, = 39.74; p = 1000
kg/m

Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(5.39, 5.39, 5.39); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_1 with CRP v4.0; Type: QDO00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

PCS1900 RIGHT/RIGHT-CHEEK-MID/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 2.693 V/m; Power Drift = -0.11 dB

Maximum value of SAR (interpolated) = 0.271 W/kg

PCS1900 RIGHT/RIGHT-CHEEK-MID/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.693 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.366 mW/g

SAR(1 g) =0.226 mWI/g; SAR(10 g) = 0.130 mW/g

Maximum value of SAR (measured) = 0.240 W/kg

Wikg
— 0.271

—0.217

0.163

0.108

0.054
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PCS1900 RIGHT-CHEEK-LOW
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR: 9.191
dB. I\gedium parameters used: f = 1850.2 MHz; 0 = 1.42 mho/m; €, = 39.87; p = 1000
kg/m

Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: ES3DV3 - SN3221; ConvF(5.39, 5.39, 5.39); Calibrated: 9/27/2012;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn893; Calibrated: 9/27/2012

o Phantom: SAM_1 with CRP v4.0; Type: QDO00P40CC; Serial: TP:1586

o Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

PCS1900 RIGHT/RIGHT-CHEEK-LOW/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 2.691 V/m; Power Drift =-0.12 dB

Maximum value of SAR (interpolated) = 0.278 W/kg

PCS1900 RIGHT/RIGHT-CHEEK-LOW/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.691 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 0.371 mW/g

SAR(1 g) = 0.230 mW/g; SAR(10 g) = 0.132 mW/g

Maximum value of SAR (measured) = 0.248 W/kg

Wikg
— 0.278

—0.222

0.167

01

0.056
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PCS1900 RIGHT-TILT-LOW
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR: 9.191
dB. I\gedium parameters used: f = 1850.2 MHz; 0 = 1.42 mho/m; €, = 39.87; p = 1000
kg/m

Phantom section: Right Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: ES3DV3 - SN3221; ConvF(5.39, 5.39, 5.39); Calibrated: 9/27/2012;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn893; Calibrated: 9/27/2012

o Phantom: SAM_1 with CRP v4.0; Type: QDO00P40CC; Serial: TP:1586

o Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

PCS1900 RIGHT/RIGHT-TILT-LOW/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 4.106 V/m; Power Drift = 0.14 dB

Maximum value of SAR (interpolated) = 0.0560 W/kg

PCS1900 RIGHT/RIGHT-TILT-LOW/Zoom Scan (5x5x7)/Cube 0: Measurement
grid: dx=8mm, dy=8mm, dz=5mm

Reference Value = 4.106 V/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.078 mW/g

SAR(1 g) = 0.049 mW/g; SAR(10 g) = 0.032 mW/g

Maximum value of SAR (measured) = 0.0520 W/kg

Wikg
— 0.056

— 0.04%

0.034

0.022

0.011
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GSM1900 Back side with headset
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR: 9.191
dB. I\éledium parameters used: f = 1850.2 MHz; o = 1.53 mho/m; & = 51.24; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(4.87, 4.87, 4.87); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_1 with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM1900/Back side with headset/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 3.434 V/m; Power Drift = 0.01 dB

Maximum value of SAR (interpolated) = 0.507 W/kg

GSM1900/Back side with headset/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 3.434 \VV/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 0.773 mW/g

SAR(1 g) =0.478 mWI/g; SAR(10 g) = 0.285 mW/g

Maximum value of SAR (measured) = 0.515 W/kg

Wikg
— 0.507

— 0.406

0.306

0.205

0.104

0.0037
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GSM1900 Front side with headset
DUT: Clarity; Type: PAL101

Communication System: Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1850.2 MHz; Communication System PAR: 9.191
dB. I\éledium parameters used: f = 1850.2 MHz; o = 1.53 mho/m; & = 51.24; p = 1000
kg/m

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: ES3DV3 - SN3221; ConvF(4.87, 4.87, 4.87); Calibrated: 9/27/2012;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn893; Calibrated: 9/27/2012

Phantom: SAM_1 with CRP v4.0; Type: QD0O00P40CC; Serial: TP:1586
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6
(6824)

GSM1900/Front side with headset/Area Scan (51x91x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 2.819 V/m; Power Drift = 0.06 dB

Maximum value of SAR (interpolated) = 0.464 W/kg

GSM1900/Front side with headset/Zoom Scan (5x5x7)/Cube 0: Measurement grid:
dx=8mm, dy=8mm, dz=5mm

Reference Value = 2.819 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.681 mW/g

SAR(1 g) = 0.425 mWI/g; SAR(10 g) = 0.256 mW/g

Maximum value of SAR (measured) = 0.464 W/kg

Wikg
— 0.464

—0.372

0.280

0.187

0.095

0.00305
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ANNEXE 3 EUT Test Positions
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ANNEXE 4 Probe calibration report
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The Swiss Accredilation Service is one of the signatonies to the EA
Multilateral Agresmaent for the recognitbon of calibration cenificales

Calibration dabe

Thes calibraton certficale cocumers the iraceatiity 10 national slandants, #hich tealize the physical unils of measdrements (51
The messuremants ard the uncernnbes wih conldence probatildy are gren on the lolkwang poges and are part of the cedificate.

Al caféwstions have been conducted n the closod labormtony facility: emvimnment tempembone [#2 1+ 3)0°C and humoity < 70%.

Calibraton Equipmeant used (MA&TE oritical for canbration

Primary Standards i} Cal Dt { Cartificatn No Scheduled Calitbrtaon
Power mater E44 108 GE412638T4 20-Mar-12 (Mo, 217-01508) Apr-13

Power sensor E44124 Y4 1408087 20-Mar-12 (Mo, 217-01508) Apr-13

Referance 3 dil AMtenJator M. 55054 (3¢] 27-Mar-12 (No. 217-01551) Apr-13

Reference 20 0B Allenuslor SN, 55090 [20b) 2T-Mar-12 [No, 217-01528) Api-13

Ruberance 30 @B Aneuaion SM: 55129 [30b) ZT-Mar12 [No. 217-01532) Apr-13

Relerence Probe ES30V2 SN 3013 280-Dwc-11 (Mo, ES3-3013 Decti) Dec-12

OAE4 SN B0 2-Jan-12 [No. DAE4-BED_Jun13] Jun-13

Secondary Slandunds [it] Chnth Dite (it honsa) Sehedubsd Chack

RF gnerstor HP 86480 LISHE2UI01 700 A-Aug-89 {in houss check Aur-11) It howse check: Ax-13
Motwork Analyzer HP BTSIE | USI7I00588 18:0c1-01 {in house chock Oct-11) In house check: Ocl-12
Calibred by,
Approved by

This calitration cerdicats shiall not be reproduced sxcept in ful without witen appowal of the abororny.

Certificala No: E53-2221_Sep12 Page 1of 11
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 3004 Zurich, Switzerand

§  Schwsizerischer Kalibrierdienst

C Service suisse détalennage

5 Servielo svizzera di laralura
Swiss Calibration Service

Accrediled by the Swiss Accredlaton Senvice (SAS) Accreditation Mo.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recagnition of ealibration cartificates

Glossary:

TSL tissue simulating liquid

NORM:y.2 sensitivity in free space

ConvF sensitivity in TSL/ NORMx y,z

DCP diode compression point

CF crest factor (1/duty_cyche) of the RF signal

A B C modulation dependent linearization parameters

Polarization g i rotation around probe axis

Paolarization 9 3 rotation around an axis that is in the plane normal to probe axis (al measuremeant center),

i.e., & = 0is normal to probe axis

Calibration is Performed Acceording to the Following Standards:

a) |EEE Sid 1528-2003, "|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues®, December 2003

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

Methods Applied and Interpretation of Parameters:

v NORM:x .2 Assessed for E-field polarization & = 0 (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 wavequide).
NORMx, v,z are only intermediate values. i.e., the uncerainiies of NORMx, v,z does not affect the E%field
uncertainty inside TSL (see below ConvF).

s NORMx,y.z = NORMx,y.z * frequency_response (see Frequency Response Chan). This linearization is
implemanted in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

+  DCPxy,z: DCP are numernical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

s PAR: PAR is the Peak to Average Ratio that is not calibrated bul determined based on the signal
characteristics

o Axpz Bry.z Cuyz VRxyz: A B, Care numerical lingarization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the
maximum calibration range expressed in RMS voltage across the diode.

«  ConvF and Boundary Effec! Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for { < 800 MHz) and inside waveguide using analytical field distributions based on power
measuremants for f > B00 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncerainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary, The sensitivity in TSL comesponds
1o NORMz, v,z * ConviF wheraby the unceriainly coresponds to that given for ConwF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

s« Sphercal isotropy (30 dewation from igafropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

+ Sensor Offsel: The sensor offset cormesponds o the offset of vinual measurement cantar from the probe tip
{on probe axis). Mo lolerance required.

Cenincale Mo, E33-3221_Sepi2 Page 2 of 11
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ES30DV3 = 3N:3221 Seplember 27, 2012

Probe ES3DV3

SN:3221

Manufactured:  September 1, 2009
Repaired: September 11, 2012
Calibrated: September 27, 2012

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Cerificate Mo; ES3-3221_Sepi2 Page 3 of 11
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ES30V3- SN:3221

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3221

No.121210-R1
Page 59 of 89

Seplember 27, 2012

Basic Calibration Parameters
Sensor X | Sensor Y Sensor Z Unc (k=2)
Morm | prgwmf;“ 1.11 | 1.38 1.06 £10.1 %
DCP (mV) 103.6 l 1004 103.1
Modulation Calibration Parameters
uiD Communication System Name PAR | A B c VR unc™ |
dB dB dB my {k=2)
o oW o 000 | % | 000 | 000 | 100 | 1445 | #35%
L v | 000 | 000 | 100 | 1220
z .00 0.00 1.00 143.2

probability of approximately 95%.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
mulliplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

* The uncenainties of Normid Y, Z do not atfect the E™-fisld uncertainty nside TSL (see Pages 5 and 6)

* Mumerical linsarizaton paramoler: uncestsinty nol required
¥ Uncestainty is determined using the max. deviation from linear response appéying rectangular distribution and is expressed for the square of the

Tiald value.

Certificate No: ES3-3221_Sep12

Page 4 of 11
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ES30V3- SN:3221 September 27, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3221

Calibration Parameter Determined in Head Tissue Simulating Media

f

| Relative | Conductivity | | Depth Unet.

| t(MHz)® | Permittivity” | (Sim)" ConvF X | ConvF Y || ConwF Z | Alpha | {mm) {k=2)
B35 H 41.5 0.90 6.20 6.20 .20 0.25 I| 217 2120 %
800 41.5 0.a7 GAT | GAT 6.17 0.27 | 1.04 +120%
1750 40.1 | 1.37 560 5.50 5.60 | 080 | 116 +120 % .I
1800 40.0 | 40 5.30 539 539 | 062 | 140 | £120 _ﬂ.@__!
2000 40.0 1.40 5.34 53 | 534 0.76 .[ 1.22 + 120 % |

n'

2450 39.2 1.80 4,68 468 | 488 | 0.80 1.24 +120% |

© Frequency validity of £ 100 MHz only apolies for DASY v 4 and higher {seo Page 2), else it iz restricted to 4 50 MHz. The uncertainty & the RSS
af e ConwE unCEainty ot caliberion I'|lu-e‘||..|l,‘||'i(;3,I Al Thi ur‘ﬂﬂ:ainly Toe thip indicated Trequency Dand,

" At froguencios below 3 GHr_ the validity of tssue parameters (o and o) can be retaxed 1o £ 10% © liquid compensatian formua i applied 1o
measwed SAR values Al frequencies above 3 GHz, the validity of lissua parameters (& and o) is restricted 10 = B%. The unconanty i the RES of
e CorvF uncertainty for ndicated tasgel lisswe parameters

Certificate No: ES3-3221_Sep12 Fage 5of 11
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ES30V3- SNa221 Seplember 27, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3221

Calibration Parameter Determined in Body Tissue Simulating Media

| f (MHz) © | Pel_::;it::r_?ty“ cm{‘;;ﬁl““w ConvF X ! ComvF ¥ | ConwFZ | Alpha ] mﬁ? }‘:1-‘:2'!
B35 552 0.97 .23 B.23 6.23 037 1.80 +12.0%

| 800 550 105 | 617 | 6.7 617 | 0.80 | 116 | £12.0%
1780 53.4 1.49 | 8arF 5.17 .17 I; 0.59 1.46 +£12.0 %
1900 53.3 l 1.52 4.87 4.87 4.87 [' 0.46 1.73 +12.0%
2000 53.3 1' 1.52 4.89 4.89 4.89 5 064 | 149 | $120% |

| 2450 52.7 ] 1.95 4.3 4.31 4.31 1 0.68 118 +12.0%

® Frequency validity of £ 100 MHz only applies for DASY v4.4 and higher (et Page 2), else il i restricted 1o £ 50 MHZ. The uncartainty is the RSS
of i Comd uncemainly @ cilibration frequency and the uncernainty for the indicmed frequency band.

* it frequencies below 3 GHz. the validity of tisswe parameters (x and o) can be relaxed to + 10% if liguid compensation fomula is applied to
measwred SAR values. Al frequencies above 3 GHz, the validity of tissue paramelers e and a) is restricted to £ 5% The uncenainty is the RSS of
fhe ConvF uncenainty for indcated target tissue paamelsrs,

Certificale Mot ES3-3221_Sep12 Page 6 of 11
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ES30V3-SN:3221 Seplenber 27, 2012

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

Frequency response (normalized)
=
L

ars
L]
-
.
1
.
"
1
.

Uncertainty of Fraquency Responsa of E-fiald: £ 6.3% (k=2)

Cenificals No: ES3-.3227_Sepi2 Page Taf 11
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Page 63 of 89

ES3DVI- SN:3221 Seplember 27, 2012

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22
b [ g g .-xl- o4
v T3 3 . i
Tet A ¥ £ Tt E ¥ 4
: : : : |
5 et o SN S e LS —

|
{ i_t' $—§ ea-t—1 "_5""‘_.".4 R e e e =

Error [dB]

1
e 1 1 . s S T B e S S S
150 i &4 1 5 108
Rel [
-' L L]
100 MHz BIOMHZ 1800 BMHz 2500 MH;

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Certificate No: ES3-3221_Sepi2 Fage & of 11
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ES3DV3- SN3221 September 27, 2012

Dynamic Range f(SAR.q)

(TEM celi , f = 900 MHz)

.
i
10° e Ll
" i
n
— l. 1
=
= 1) | 55 M 1 v
= B EEry |
=4
wl o
g .
= o
104
B |
10¢ { ¥
.'-
| . t { P P - i i |
10° 10 100 10 10 pleg
SAR [mWiem3] )
. ]
not compensaled campensated
1—
o
=
Tl o - P T L SRR i e i
5 L

®

102 (Lo 100 101 102 10
SAR [mWiem3|
& | L
el Compansated compensated

Uncertainty of Linearity Assessment:  0.6% (k=2)

Certificale No. ES3-3221_Sepi2 Page 9 of 11
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ESADVI- S22 Seplamber 27, 2012

Conversion Factor Assessment

f = 900 MHz, WGLS R9 (H_convF) 1= 1900 MHz WGLS R22 (H_conv}
T .
|
L
L] e
T | A
£ = zm
e |
L
Vb [
% " i " o M g
¥ w o x - e L Lo o I £ ] a
vl | Fhmr
LY 41 .
— s P e

Deviation from Isotropy in Liquid
Error (¢, 4), f= 900 MHz

-0 -08 06 04 02 00 02 D4 0B 08 1.0
Uncoertainty of Spherical Isotropy Assessment: * 2.6% (k=2)

Cenificate Mot ES3-3221_Sepld Page 10 ol 11
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ES3DV3I= SN:3221 Seplember 27, 2012

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3221

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) R ) ' " - ' 34
‘Mechanical Surface Detection Mode B enabled
Optical Surface Detection Mode ' ) | - disabled
Probe Overall Length ] 337 mm
Probe Body Diameater 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip W0 Sensor X Calibration Point 2 mm
"Probe Tip 1o Sensor ¥ Calibration Point Z mm
i' Probe Tip to Sensor 7 Calibration Paint 2 mm
Eﬁﬁmﬂmanﬁd Measurement Distance from Surface 3 mm

Cedificatle Mo: ES3-3221_Sepi2 Fage 11 ol 11
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GCCT

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasee 43, BO04 Zurich, Swilzeriand

Accraditod by e Swiss Accreditation Sarvice (SAS)

The Swiss Accreditation Service ia one of the signatories 1o the EA
Multilateral Agreement for the recopnition of calibration certificates

No.121210-R1
Page 68 of 89

_‘_:‘ bty 5 Schwetrerischor Kalibrierdienst
et c Service suisse 0 dslonnage
N S swies Calibration Service

Accreditation No.: SCS 108

ciem  GCCT (Auden) Cartificaie No: DO00V2-1d073_Sep12
|CALIBFIATIDN CERTIFICATE
Obfect D900V2 - SN: 1d073

Caliwatson procedurads)

Calibration daja

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

Seplember 28, 2012

Calibimtion Equipmant usoed |MATE crtical for calbrabion)

This calibradion cerificaln cocumants e tncaabdly lo national standands, whech reafize the physecal units of mesuenemonts (81)
Thay maasumemants and e uncodainies wilth conficoence pobability am gven an the loliowing poges and o part of 1he cenficals

All calbmtions have baan conducied in ihe closed laboratory lacility: emdronmaon tempamium (22 2 3350 and hamidily < 70%

Primery Slandaris | o Cal Date {Cortmcals No.) Schoduled Caliteation
Power motor EPV-442A | GB3T480704 05-0ct-11 (Ne. 217-01451) Oci-12
Preswer sensor HP B4B1A USITHaTEI 05-Oct-11 (No. 21 7-01451) Oct-12
Ralersncs 20 38 Allenusion 5N SO58 (20%) T-Mar-12 (Mo, 1701530 Apr-13
Typa-M mismitch cominrdion SM: 5047 2 1 0BT 27-Mar-12 (Mo, 217-01533) Apr-13
Radarancs Probe ESI0V BN 3205 A0-Deec-11 (Mo ES3-3205_Daa11) D12
DAE4 BN, 601 2T-Jum-12 (No. DAES-601_Jun1 2} Jumn-13
Secondaly Standands 0w Chsck Date {in housa) Schaubd Chack ]
Powor sensor HP 84814 MYR1092377 18-0x1-02 (in hoyse check Oct-11) In house check; COct-13
AF genermos FAS SMT-06 100005 04- A0 [in house check Oel-11) In housa chec: Oct-13
Notwark Analyzes HF B753E USITI00685 54206 18-Oct-01 (in houss chock Oct-11) In house chock: Oct-12
kama Fundtion Sigrature
Clitimibed by larae £1-Macug Labormiory Technician (\
JAEeu. Gi.’fga.e.- .
Approved by, Katjs Pokowvic Tochnical Managar

=

Isnim. Soplomiar 28, 2012

| This cahbeation codificate shall nol bo egroduced axdepl in full without wrillan apgeoval of the laboratory,

Cartificate MNo: D20OV2-14073_Sep12

Page 1ol B
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Calibration Laboratory of

Schweirerisgcher Kalibrievdienst

Schmid & Partner g Service sulsse d'étalonnage
Engineering AG Servizio svizzers di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerand 5 Swiss Calibration Service

Accrodited by 1he Swiss Accradiation Servico [SAS) Accreditation Na.: SCS 108
The Swiss Accroditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/NORM xy.z
MNA not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncerainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds 1o a coverage
probability of approximately 95%.

Certificate No: DS00V2-1d073_Sep12 Page 2ol B
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GCCT

Page 70 of 89
Measurement Conditions
DASY system conliguration, as far as not given on page 1.
DASY Version DASYS V5282
Extrapolation Advanced Extrapolation
Phantom Maodular Flat Phantom
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm .
Frequency 00 MHz = 1 MHz _!
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Hominal Head TSL parameters 220°C 41.5 0.97 mha/m
Measured Head TSL parameters {220 £0.2)°C A3£B% 0.96 mho/m = 6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 250 mW input power 2ZBEmMW /g

SAR for nominal Head TSL parameiers nommalized to 1W 10.7 mW fg £ 17.0 % (k=2)

SAR averaged aver 10 em” {10 g) of Head TSL condition
SAR measurad

SAR for nominal Head TSL paramelers

250 mW inpul power 1.72mW [ g

6,69 mW /g = 16.5 % (k=2)

normalized to 1W

Body TSL parameters
The following parametars and calkoulations were applied, o
Temperature Permittivity Conductivity
HNominal Body TSL parameters 220°C 55.0 1.05 mho/m
Measured Body TSL parameters (220 0.2)"C 527 +8% 1.08 mhoim £ 8 %
‘End‘jl' TSL temperature change during test = 0.5°C ==em ——
SAR result with Body TSL
! SAR averaged over 1 em' (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 28T mW fg

SAR for nominal Body TSL parameters

normalized o 1W

1.1 mW / g + 17.0 % (k=2)

SAR averaged over 10 cm® {10 g) of Body TSL condition
SAR measunad 250 mW inpul powaor 1.80 mW /g
SAR for nominal Body TSL parameters nomalized to 1W T2 mW [ g = 16.5 %% (k=2)

Certificate No: DI0OV2-1d073_Seplz

Page 3ol B
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o ]
Appendix
Antenna Parameters with Head TSL
Impedance, transformed to feed point 48950 -TEL)
Retum Loss - 22.3dB

Antenna Parameters with Body TSL

Impedance, translermad to feed point 46610 -80 |0

I_F!P.ftl.lm Loss = 20.2 dB

General Antenna Parameters and Design

l Electrical Delay (one directicn) | 1.407 ns |

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

The dipole is made of standard semirgid coaxial cable. The center conductor of the teading line is directly connactad to the
second am of ine dipoka. The amenna is therefore shart-circuited lor DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according fo the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to tha Standard

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

Additional EUT Data

Manulactured by SPEAG

Manufactured on January 29, 2008

Cartificate No: D00OV2-1d073_Sepi2 Page 4 of 8




GCCT o o ss

DASYS Validation Report for Head TSL

Date: 28.09.2012
Test Laboratory: SPEAG, Zurich, Switrerlnnd
DUT: Dipole 900 MHz; Type: DO00V2; Serial: DY9O0V2 - SN: 14073

Communication System: CW; Frequency: 900 MHz

Medium parameters ased: =90 MHz, o = 0,96 mho/in, g =40.3; p = 1000 ]-.;'E::':n*
Phantom szction: Flat Section

Meawsurement Standard: DASY S (IEEENECFANST C63.19-2007)

DASYS2 Configuration:
« Probe: ESIDV3 - SN3205; ConvF(5.97. 597, 5.97); Calibrated: 30.12.2011;
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electromics: DAE4 Sn601; Calibrated: 27.06.2012
«  Phantom: Flal Phantom 490 Type: QDOOOP4YAAL Senal: 1001

« DASYS2 SLE2(969) SEMCAD X 14.6.6(6824)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7 )/ Cube 0:
Measurement grid: di=Smm, dy=5mm, dz=Smm

Reference Value = 57,155 Vim: Power Drifi = 0.01 dB

Peak SAR (extmapolated) =4.031 mWi/g

SARIT g) = 2.68 mW/g: SAR(10 g) = 1.72 mW/g

Maximum value of SAR imeasured) =311 Wikg

=3

.40

(]

.60

OdB =311 Wikg =9.86dB W/kg

Certificate No: DI0OV2-1d073_Sepi2 Page 50l B



GCCT

Impedance Measurement Plot for Head TSL

No.121210-R1
Page 73 of 89
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Cenificate Mo: D900V2-1d073_Sepi2
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DASYS Validation Report for Body TSL

Drate; 2808020012
Test Labortory: SPEAG, Zurich, Switzerland
DUT: Dipole $H) MHz; Type: D3OV Z; Serial: D900V - SN: 14073

Communication System: CW,, Freguency: 900 MHz

Moedium parameters used: [= 900 MHz; o = 1L.06 mho/m: & = 52.7: p= 1000 kp’l'n"
Phantom section: Flal Section

Measurement Standard: DASY S (IEEEAIECIANSI C63.19-2007)

DASYS2 Configuration:
o  Probe: ES3IDVA - SN3205: ConvF(5.94, 594, 5.94); Calibrated: 30.12.2011;
«  Sensor-Surface: Imm (Mechamical Surface Detection)
= Blectronics: DAEA Sn6l]; Calibrated: 27.06.2012
o Phantom: Flat Phantom 4.9L; Tvpe: QDOOP49AA; Serial: 1001

« DASYS2 52821969 SEMCAD X 14.6.6(6824)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube
Measurement grid: dx=3mm, dy=3mm, dz=3mm

Reference Value = 57,155 Vim: Power Dnft = 0.01 dB

Peak SAR (extrapolated) = 4.299 mW/ig

SAR(l g) = 281 mW/g; SAR(10g) = 1.8 mW/g

Maximum vilue of SAR (measured) = 3.29 Wikg

=5

£.00

1200 = ]
0 dB = 3.29 Wikg = 10.34 dB W/kg

Cenificate Mo: DSDOV2-14073_Sapi12 Faga 7 ol B
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Impedance Measurement Plot for Body TSL

28 Sep 2047 11:15:19
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Calibration Laboratory of
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Engineering AG
Zeughausstrasse 43, BO04 Furich, Switzerland
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories 1o the EA
Muitilateral Agreemant for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s Electrical Delay: One-way delay between the SMA conneclor 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
conneclor,

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

Cerificate Mo: D1900V2-5d070_0ct12 Page 2ol 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS WE2 82

Extrapolation Advanced Extrapolation

Phantem Mecdular Flat Phantom

Distance Dipole Center - TSL 10 mm wilh Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 1900 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL parameters (220£02)"C A0.6 £ 6% 1.37 mhom =6 %

Head TSL tempearature change during test =05°C - -—
SAR result with Head TSL

SAR averaged over 1 em” {1 g) of Head TSL Condition

SAR measured 250 mW input powar 989 MW /g

SAR for nominal Head TSL parameters normalized to 1W 40.2 mW fg £ 17.0 % (k=2)

SAR averaged over 10 om’ (10 g) of Head TSL condition

SAR measured 250 mW input powear 522 mW /g

SAR for nominal Head TSL parameters normalized 1o 1W 21.1 mW /g = 16.5 % (k=2)

Body TSL parameters
The foliowing parameters and calculations were applied.
Temperature Parmittivity Conduetivity
Nominal Body TSL parameters 22.0°C 5a3 1.52 mho/m
Measured Body TSL parameters (22.0£02)°C 52526% 1.54 mhoim = § %
Body TSL temperature change during test = 0.5"C = ssmn
SAR result with Body TSL
SAR averaged over 1 ¢m® (1 g) of Body TSL Condition
SAR measured 250 mW input power 0.3mW /g
SAR for nominal Body TSL parameters nomalized to 1W 40.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL condition
SAR measured 250 mW input power AT MW /g
SAH for nominal Body TSL parameters normalized to 1W 21.7 mW [ g = 16.5 % (k=2)

Canificate Mo: D1900V2-5d070_Oc12
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Appendix

Antenna Parameters with Head TSL
Impedance, transformad to lead paint R2T L +4.7 2
Raturn Loss - 255 dB

Antenna Parameters with Body TSL

Impedance, translormed 1o feed point 48,5 3 + 5.8 ji2
Return Loss -24.4 dB

General Antenna Parameters and Design

I Electrical Delay (one direction) I 1.196 ns

Aher long term use with 100W radiated power, only a slight warming of the dipolé néar the leedpaint can be measured,

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

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on January 24, 2006

Cerificate Mo: D1900V2-5d4070_Oct12
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DASYS Validation Report for Head TSL
Dane: 01.10.2012

Test Lubarmtory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d070
Communication System: CW; Frequency: 1900 MHz _
Medium parameters used: { = 1900 MHz; o = 1.37 mho/m; & = 40.6; p = 1000 kg/m”
Phumom section: Flat Section
Meusurement Stundard: DASY S (IEEE/EC/ANSL C63.19-2007)
DASY 52 Configuration:

« Probe: ESADV3 - 5N3205; ConvF(5.01, 5.01, 5.01); Calibruted: 30.12.201 1;

o Sensor-Surface: 3mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 27.06.2012

o Phantom: Flat Phantom 5.0 (fromt); Type: QDOIOPS0AA; Serial; 1001

« DASYS2 52.8.20969). SEMCAD X 14.60.6(6824)

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

Reference Value = 95.678 Vim: Power Drifit = 0.07 dB

Peak SAR (extrapolated) = 17.559 mWi/g

SAR(T g) = 9.8% mW/g; SAR(I0 g) =5.22 mW/g

Maximum value of SAR (measured) = 12.2 Wikg

.Gy
1A%

-ITa

0dB = 12.2 Wike = 21.73 dB Wike
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Dare: 01.10.2012
Test Laboratory: SPEAG, Zunch, Switzerkind
DUT: Dipole 1900 MHz; Type: DI900YV2; Serial: D190V - SN: 54070

Communication .'N':.'.\'d:_'lll' CW: l"l'i_:ql_u:l'lq“l.: 19K} MHz

Medium parameters used: £= 1900 MHz: o = 1.54 mho/m; &, = 52.5: p = 1000 k_u.-fm'
Phantom section: Flat Section

Measurement Standard: DASY S (IEEEJIECFANST C63.149-2047)

DASY 52 Conliguration
s« Probe: ES3DV3 - SNA1205: ConvFi4.62, 4.62, 4.62) Calibrated: 20,12.2011;
o Scnsor-Surface: dmm (Mechanical Surface Detectiony
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
« Phantom: Flut Phantom 5.0 (back); Type: QROGOPI0AA; Serial: 1002

«  DASYS2 52.8.2(969) SEMCAD X 14.6.6{6824)

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

Reference Value = 95,678 Vim; Power Drift = -0.00 JdB

Peak SAR (extrapolated) = 18.097 mW/g

SAR( g) = 10.3 mW/g; SARCLOD g) = 5.47 mW/pg

Maximum vilue of SAR (measured) = 13.0 Wikg

1rees

0dB = 13.0W/kg =22.28 dB W/kg
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impedance Measurement Plot for Body TSL
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cient  GCCT (Auden) Certificate No: DAE4-893_Sep12
|CALIBRATION CERTIFICATE
| Otjoct DAE4 - SD 000 D04 BJ - SN: 893
| Calibration procedure]s) QA CAL-06.v25 .
‘Calibration procedure for the data acquisition electronics (DAE)
Calibration gate ‘Seplember 27, 2012

This calibration certficate documents the rmcoabsty 1o national stendasds, which realize T physical units of measwwemonts (G
Thie measurements and the uncarainbes with confidence probatty are given on the following peges and are part of the certiflcate.

All calitxrations have boen conductad in (e cosad laboralony faclity, ervitonenent bemparature (22 + 3)°C and humidity < 70%.

| Catibeation Equipment usad (MATE crtical lor calibrabion)
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|iD#

| Primary Standards Cal Date [Certificato No ) Schedued Caldeation
| Kavihiey Multimater Typeo 2007 | 5M; 0810278 H-Sop-11 (Moo 11460} Sop12
| Secondary Standands iow Charch Date {in housae) Schotuled Check

Calibrator Box V2.1 SE UWS 053 AA 1001  O5-Jan-12 (in house chagk) In house check: Jan-13

Name Funciion Signature
o gl 1 b~ =
| Apgeorvnd by Fin Bamhalt RAD Diracior

WV T s

Isswed. Sepramber 27, 2042

| This calibraton certificats shadl not be reproduced acepl in full withou! withen approval of the Keorony
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, 5004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Sarvice sulsss détalonnage
Servizio svizzers di taratura
Swiss Calibration Service

Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary

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
« DC 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.

s Conneclor 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 uncertainty.

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

» Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

s« 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
corresponding to zero input valtage

* Input Offset Measurement: Output voltage and statistical results over a large number of
Zero mltage measuraments,

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

* Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

« Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

= Power consumption: Typical value for information. Supply currents in various operating
modes.

Cerlificate No: DAE4-893_Sep12 Page 2of 5
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DC Voltage Measurement

AD - Converler Resolulion nominal

High Range: 1LSB = 8.1\, full range = =100, +300 my
Low Range: 1L5B= B1n\ full range = -1...... +3mV
DASY measurement parameters: Autc Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 406,225 + 0.1% (k=2) | 406.084 £ 0.1% (k=2) | 405117 +0.1% (k=2)
Low Range 401000 = 0.7% (k=2) | 4.02161 £ 0.7% (k=2) 308512 £ 0.7% (k=2)

Connector Angle

| Connector Angle to be used in DASY system 1745%+1°

Cartificate No: DAE4-893_Sep12 Page 3of &
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Difference (uV) Error (%)
Channel X + Input 199995 97 -2.11 -0.00
Channel X + Input 2000349 231 0.01
Channel X = Input -19996 .34 389 0.02
Channel Y + Input 19999646 -1.92 -0.00
Channel ¥ + Input 19909 56 -1.41 0.01
Channel ¥ - Input -20000.29 0.07 -0.00
Channel Z + Input 1909407 57 0.73 -0.00
Channel 2 + Input 19998.79 -2.14 0.01
Channel Z = Input -20001.40 1.0 0.01
Low Range Reading {uV) Difference (kV) Error (%)
Channal X + Input 2003.38 207 0.10
Channel X + Input 202 34 0.57 0.28
Channel X = Input -197.99 0.0 -0.01
Channel ¥ + Input 2002.03 0.81 0.04
Channel ¥ + Input 200.97 40,69 .34
Channel Y = Input -198.23 0.01 -0.01
Channal £ + Input 2002.07 0.82 0.04
Channel Z + Input 201.75 0.14 0.07
Channel Z = Input -200.05 -1.79 0.90
2. Common mode sensitivity
DASY measurement parameters. Auto Zero Time: 3 sec. Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (V)
Channel X 200 17.36 15.93
= 200 -15.52 -16.86
Channeal Y 200 7.39 6.92
- 200 -8.23 -8.65
Channel Z 200 .62 5.64
- 200 -8.03 -8.06
3. Channel separation
DASY measurement paramelers: Auto Zerc Time: 3 sec; Measuring lime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) | Channel Z (uV)
Ghannel X 200 - 3.18 -3.22
Channal ¥ 200 am - 365
Channel Z 200 9.66 6.68 =
Cerfificate No: DAE4-B93_Sep12 Page 4 of 5
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4, AD-Converter Values with inputs shorted
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring tima: 3 sec

High Range (LSB) Low Range (L5B)
Channel X 16472 14639
Channel Y 16065 13652
Channel Z 15699 15504

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10N
Average (1V) | min. Offset (V) | max. Offset(uv) | o™ ':““:}“““"

Channel X 078 -1.09 2.36 0.66
Channel ¥ -0.086 2.3 2.02 0.70
Channel Z -U.E *_2.?8 1.43 0.74

6. Input Offset Current
MNominal Input circuitry offsel current on all channels: <2508

7. Input Resistance (Typical values for information) -

Zeroing (kOhm) Measuring (MOhm)

Channel X 200 200
Channel ¥ 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information]
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vee) 76

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (ma)
Supply (+ Vee) 0.0 +6 14
Supply (- Vo) =0.01 -8 9
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