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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name:

3G Feature Phone

Brand Name: | Bitel
Model Name.: | B8303
Series Model: | N/A
Devices supporting
GPRS: Class B
Descriotion Test The product has two SIM, SIM 1 and SIM 2 sharing a chipset does nof
Mozes(worst support simultaneous work, only supports a single transmitter SIM1 or SIM|
case ): 2, using SIM 1, SIM 2 will be suspended until select SIM 2, stop using the

SIM 1, SIM 2 only would working.

Device Category:

PORTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | February 19, 2014 to February 22, 2014
Uniphone Communication Co.,Ltd
Applicant: | Room 801 B3 Building, Kexing Technology Park, Middle Zone of Hi-tech
Park, Nanshan District, Shenzhen, China
Uniphone Communication Co.,Ltd
Manufacturer: | Room 801 B3 Building, Kexing Technology Park, Middle Zone of Hi-tech

Park, Nanshan District, Shenzhen, China

Application Type:

Certification

APPLICABLE STANDARDS AND TEST PROCEDURES

STANDARDS AND TEST PROCEDURES TEST RESULT

ANSI/IEEE C95.1-1992 No non-compliance noted

Deviation from Applicable Standard

None

The device was tested by Compliance Certification Services Inc. in accordance with the measurement
methods and procedures specified in KDB 865664 The test results in this report apply only to the tested
sample of the stated device/equipment. Other similar device/equipment will not necessarily produce the]
same results due to production tolerance and measurement uncertainties.

Approved by: Tested by:
j’ﬁf 7 “ ;aw% '}/ﬁ"‘
Jeff Fang James.Yan
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name: | 3G Feature Phone

Brand Name: | Bitel

Model Name.: | B8303

Series Model: | N/A

Model Discrepancy: | N/A

FCC ID: | 2ABXQ-B8303

Power reduction: | NO

DTM Description: | N/A

Device Category: | Production unit

GSM 850: 824.2 ~ 848.8 MHz

Frequency Range: GSM1900: 1850.2 ~ 1909.8 MHz
WCDMA Bandll:1852.4~1907.6MHz

Bluetooth: 2402 ~ 2480 MHz

GSM 850:33.06 dBm

GPRS 850:33.09 dBm
Transmit| GSM 1900:29.06 dBm

Power(Average): GPRS 1900:30.46 dBm

WCDMA Band 11:22.34 dBm

Bluetooth:4.736 dBm

Head:

Max. Reported | GSM 850:0.357 W/kg
SAR(1g): | GSM 1900:0.243 W/kg

WCDMA Band 11:1.405 W/kg

Body:

GPRS 850:1.191 W/kg
GPRS 1900:0.389 W/kg
WCDMA Band 11:1.192 W/kg

GSM/GPRS: GMSK

RMC/AMR 12.2Kbps Rel 99
Modulation Technique: | HSDPA Rel 7, Cat 14

HSUPA Rel 6, Cat 6

Bluetooth : GFSK + m/4DQPSK+8DPSK

GPRS Level| Class12

Power supply and ADP (rating)
Accessories: | INPUT: 100-240V 50/60Hz 150mA
OUTPUT: DC5V, 500mA

Battery (rating)
Capacitance: 1000mAh
Rated Voltage:3.7V

GSM: Printed antenna

LTINS SRl Bluetooth : Dipole antenna

Operating Mode: | Maximum continuous output
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. REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY
THE FCC

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation"”, ET Docket No. 93-62 in August 1996. The
order requires routine SAR evaluation prior to equipment authorization of portable transmitter
devices, including portable telephones. For consumer products, the applicable limit is 1.6 W/Kg for
an uncontrolled environment and 8.0 W/Kg for an occupational/controlled environment as
recommended by the ANSI/IEEE standard C95.1-1992.

. TEST METHODOLOGY

The Specific Absorption Rate (SAR) testing specification, method and procedure for this
device is in accordance with the following standards:

X] FCC 47 CFR Part 2 ( 2.1093)

X] ANSI/IEEE C95.1-1992

X] KDB 447498 D01v05r02 General RF Exposure Guidance v05

X KDB 648474 D04v01r02 Handset SAR

X] KDB 865664 D01v01r03 Measurement 100 MHz to 6 GHz

X] KDB 865664 D02v01r01 RF Exposure Reporting

X KDB 941225 D03v01 SAR Test Reduction Procedures GSM/GPRS/EDGE

X] KDB 941225 D01v02 SAR test for 3G devices

. TEST CONFIGURATION

For WWAN SAR testing The device was controlled by using a base station emulator R&S CMU200.
Communication between the device and the emulator was established by air link. The distance
between the DUT and the antenna of the emulator is larger than 50 cm and the output power
radiated from the emulator antenna is at least 30 dB smaller than the output power of DUT. The
DUT was set from the emulator to radiate maximum output power during all tests.
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6. DOSIMETRIC ASSESSMENT SETUP

These measurements were performed with the automated near-field scanning system DASY 5 from
ATTENNESSA. The system is based on a high precision robot (working range greater than 0.9 m),
which positions the probes with a positional repeatability of better than £ 0.02 mm. Special E- and
H-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 E-field PROBE EX3DV4
(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 [7]
with accuracy of better than £10%. The spherical isotropy was evaluated with the procedure
described in [8] and found to be better than +0.25 dB. The phantom used was the SAM Twin
Phantom as described in FCC supplement C, IEE P1528 and CENELEC EN 62209.

The following table gives the recipes for tissue simulating liquids.

Ingredients Fr?,?nl;g)‘cy
(% by weight) 450 835 915 1900 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.56 | 51.16 | 41.45 52.4 41.05 56.0 54.9 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 56.0 45.0 56.5 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78
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6.1 MEASUREMENT SYSTEM DIAGRAM

robof controlicr

The DASYS5 system for performing compliance tests consists of the following items:

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

¢ 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.

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

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

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

e A probe alignment unit which improves the (absolute) accuracy of the probe positioning.
e A computer operating Windows 7.
o DASYS5 software.

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

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

e The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing validating the proper functioning of the system.
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6.2 SYSTEM COMPONENTS

The DASY5 measurement server is based on a PC/104 CPU board
with a 400MHz intel ULV celeron, 128MB chip-disk and 128 MB RAM.
The necessary circuits for communication with either the DAE4(or
DAED3) electronic box as well as the 16-bit AD-converter system for
optical detection and digital I/O interface are contained on the DASY5
I/O-board, which is directly connected to the PC/104 bus of the CPU
board.

The measurement server performs all real-time data evaluation for field
measurements and surface detection, controls robot movements and
handles safety operation.

The PC-operating system cannot interfere with these time critical
processes. All connections are supervised by a watchdog, and
disconnection of any of the cables to the measurement server will
automatically disarm the robot and disable all program-controlled robot
movements. Furthermore, the measurement server is equipped with
two expansion slots which are reserved for future applications. Please
note that the expansion slots do not have a standardized pinout and
therefore only the expansion cards provided by SPEAG can be
inserted. Expansion cards from any other supplier could seriously
damage the measurement server. Calibration: No calibration required.

DAE)

The data acquisition electronics (DAE4) consists 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 and 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. The input
impedance of the DAE4 box is 200MOhm; the inputs are symmetrical
and floating. Common mode rejection is above 80 dB.

EX3DV4 Isotropic E-Field Probe for Dosimetric Measurements

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

Calibration: Basic Broad Band Calibration in air: 10-3000 MHz.

Conversion Factors (CF) for HSL 900 and HSL 1800
CF-Calibration for other liquids and frequencies upon
request.

Frequency: 10 MHzto>6 GHz; Linearity: + 0.2 dB (30 MHz to 3
GHz)

Directivity: + 0.3 dB in HSL (rotation around probe axis)
1+ 0.5 dB in HSL (rotation normal to probe axis)
Dynamic Range: 10 pW/g to > 100 mW/g; Linearity: + 0.2 dB
(noise: typically < 1 yW/g)
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Dimensions: Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
Distance from probe tip to dipole centers:
1 mm

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

Interior of probe

SAM Twin Phantom
IConstruction:

The shell corresponds to the specifications of the
Specific Anthropomorphic Mannequin (SAM)
phantom defined in IEEE 1528-200X, CENELEC
50360 and IEC 62209. It enables the dosimetric
evaluation of left and right hand phone usage as
well as body mounted usage at the flat phantom
region. A cover prevents evaporation of the liquid.
Reference markings on the phantom allow the
complete setup of all predefined phantom positions|
and measurement grids by manually teaching
three points with the robot.

Shell Thickness: 2 0.2 mm
Filling Volume: Approx. 25 liters

Dimensions: Height: 850mm; Length: 1000mm; Width:
750mm

SAM Phantom (ELI4 v4.0)
|Description Construction:

Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency
range of 30 MHz to 6 GHz. ELI4 is fully compatible
with the latest draft of the standard IEC 62209 Part I
and all known tissue simulating liquids. ELI4 has been
optimized regarding its performance and can be
integrated into our standard phantom tables. A cover
prevents evaporation of the liquid. Reference
markings on the phantom allow installation of the
complete setup, including all predefined phantom
positions and measurement grids, by teaching three
points. The phantom is supported by software version
DASY4/DASY5.5 and higher and is compatible with all
SPEAG dosimetric probes and dipoles

Shell Thickness: 2.0 £ 0.2 mm (sagging: <1%)

Filling Volume: Approx. 25 liters
Dimensions: Major ellipse axis: 600 mm
Minor axis: 400 mm 500mm
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|Device Holder for SAM Twin Phantom

[construction: In combination with the Twin SAM Phantom, the . F
Mounting Device (made from POM) enables the |

rotation of the mounted transmitter in spherical
coordinates, whereby the rotation point is the ear
opening. The devices can be easily and
accurately positioned according to IEC, IEEE,
CENELEC, FCC or other specifications. The
device holder can be locked at different phantom
locations (left head, right head, and flat phantom).

System Validation Kits for SAM Twin Phantom

Construction: Symmetrical dipole with 1/4 balun Enables -
measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with
brain simulating solutions Includes distance
holder and tripod adaptor.

Frequency: 900,1800,2450,5800 MHz

ReTune loss: > 20 dB at specified validation position

Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Dimensions:
D835V2: dipole length: 161 mm; overall height: 340 mm
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm

D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHZzV2: dipole length: 20.6 mm; overall height: 300mm

System Validation Kits for ELI4 phantom

IConstruction:  Symmetrical dipole with 1/4 balun Enables
measurement of feedpoint impedance with NWA
Matched for use near flat phantoms filled with
brain simulating solutions Includes distance
holder and tripod adaptor.

Frequency: 900, 1800, 2450, 5800 MHz

ReTune loss: > 20 dB at specified validation position
Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)
Dimensions:

D835V2: dipole length: 161 mm; overall height: 340 mm &
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHzV2: dipole length: 20.6 mm; overall height: 300 mm
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7. EVALUATION PROCEDURES

DATA EVALUATION

The DASY 5 post processing 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 Norm;, ajg, &1, ai2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density 0

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 DASY 5
components. In the direct measuring mode of the multi-meter option, the parameters of the actual
system setup are used. 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:

Vi :U it U i ﬁ
with V; = Compensated signal of channel i(i = x, y, z)
U, = Input signal of channel i (i=x,y,2)
cf = Crest factor of exciting field (DASY 5 parameter)
dcp; = Diode compression point (DASY 5 parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: - V,
" Y Norm,*ConvF

H-field probes: — AQwtau f +aw f’
P H,= Vi f
with 'V, = Compensated signal of channel i(i = x, y, z)

Norm; = Sensor sensitivity of channeli (i =x,y, z)
uV/(V/m)? for EOfield Probes

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 gives the total field strength (Hermitian magnitude):

2 2 2
Etot: Ex+Ey+Ez
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The primary field data are used to calculate the derived field units.

o
£ 1000

with  SAR = local specific absorption rate in mW/g
Ewt = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
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.

p. - Eu 0" p -H.,377
" 3770
with  Ppwe = Equivalent power density of a plane wave in mW/cm?

Eit = total electric field strength in V/m
Hiot = total magnetic field strength in A/m

SAR =E.

Page 13 of 85
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




/r~ A Compliance Certification Services Inc.

{7 Report No: C140218S02-SF FCC ID: 2ABXQ-B8303 Date of Issue :February 25, 2014

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 values, before
doing a finer measurement around the hot spot. The sophisticated interpolation routines
implemented in DASY 5 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 5 x 5 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 DASY 5 software stop the measurements if this limit is exceeded.

Z-Scan

The Z Scan job measures points along a vertical straight line. The line runs along the Z-axis of a
one-dimensional grid. A user can anchor the grid to the current probe location. As with any other
grids, the local Z-axis of the anchor location establishes the Z-axis of the grid.
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SPATIAL PEAK SAR EVALUATION

The procedure for spatial peak SAR evaluation has been implemented according to the IEEE1529
standard. It can be conducted for 1 g and 10 g.

The DASY 5 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

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 5x5x7 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:

5= 5, + Sgexpl j]r-rml_ ﬁ;\_:l

Since the decay of the boundary effect dominates for small probes (a<<l), the cos-term can be
omitted. Factors Sb (parameter Alpha in the DASY 5 software) and a (parameter Delta in the DASY
5 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 DASY 5 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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8. MEASUREMENT UNCERTAINTY

UNCERTAINTY BUDGE ACCORDING TO IEEE 1528-2003
|Error Description \l;:ITJZrt;"iA? ty z:s()t?ﬁ)zl:::)yn Divisor|C;1g 3:1"82";1 +9, Vior Veg
|Measurement System
IProbe calibration 5.5 normal 1 1 5.5 0
Axial isotropy of probe 4.7 rectangular| V3 0.7 1.9 ©
|Hemispherica| Isotropy of probe 19.6 rectangular| 3 0.7 3.9 0
|Probe linearity 4.7 rectangular| 3 1 2.7 0
[betection Limit +1.0 rectangular| V3 1 +0.6 B
Boundary effects 1.0 rectangular| 3 1 10.6 0
|Readout electronics 0.3 normal 1 1 0.3 0
|Response time 0.8 rectangular| 3 1 0.5 0
|Integration time 12.6 rectangular| 3 1 1.5 0
|Probe positioning 2.9 rectangular| 3 1 1.7 0
|Probe positioner 0.4 rectangular| 3 1 10.2 0
|RF ambient Noise +3.0 rectangular| V3 1 +1.7 B
|RF ambient Reflections +3.0 rectangular| V3 1 +1.7 B
IMax.SAR Eval 1.0 rectangular| V3 1 0.6 o0
Test Sample Related
|Device positioning 2.9 normal 1 1 +2.9 145
|Device holder uncertainty 3.6 normal 1 1 13.6 5
|Power drift +5.0 rectangular| 3 1 +2.9 %
|Phantom and Set up
[Phantom uncertainty +4.0 rectangular| 3 1 +2.3 %
Liquid conductivity(target) 5.0 rectangular| V3 |[0.64 1.8 0
Liquid conductivity(meas.) 2.5 rectangular 1 0.64 1.6 0
Liquid permittivity(target) 5.0 rectangular| 3 0.6 1.7 0
Liquid permittivity(meas.) 2.5 rectangular 1 0.6 +1.5 0
|Combined Standard Uncertainty +10.7 387
|Coverage Factor for 95% kp=2
|Expanded Standard Uncertainty +21.4

Table: Worst-case uncertainty for DASY5 assessed according to IEEE1528-2003.
The budge is valid for the frequency range 300 MHz to 6G Hz and represents a worst-case analysis.
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9. EXPOSURE LIMIT

(A\). Limits for Occupational/Controlled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.4 8.0 20.0

(B). Limits for General Population/Uncontrolled Exposure (W/kg)

Whole-Body Partial-Body Hands, Wrists, Feet and Ankles

0.08 1.6 4.0

Note: Whole-Body SAR is averaged over the entire body, partial-body SAR is averaged over any
1 gram of tissue defined as a tissue volume in the shape of a cube. SAR for hands, wrists, feet and
ankles is averaged over any 10 grams of tissue defined as a tissue volume in the shape of a cube.

Population/Uncontrolled Environments are defined as locations where there is the exposure of
individuals who have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that
may be incurred by people who are aware of the potential for exposure, (i.e. as a result of
employment or occupation).

NOTE
GENERAL POPULATION/UNCONTROLLED EXPOSURE
PARTIAL BODY LIMIT
1.6 Wikg
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10. EUT ARRANGEMENT

Please refer to IEEE1528-2003 illustration below.

10.1 ANTHROPOMORPHIC HEAD PHANTOM

Figure 7-1a shows the front, back and side views of SAM. The point “M” is the reference point for
the center of mouth, “LE” is the left ear reference point (ERP), and “RE” is the right ERP. The ERPs
are 15 mm posterior to the entrance to ear canal (EEC) along the B-M line (Back-Mouth), as shown
in Figure 7-1b. The plane passing through the two ear reference points and M is defined as the
Reference Plane. The line N-F (Neck-Front) perpendicular to the reference plane and passing
through the RE (or LE) is called the Reference Pivoting Line (see Figure 7-1c). Line B-M is
perpendicular to the N-F line. Both N-F and B-M lines should be marked on the external phantom
shell to facilitate handset positioning. Posterior to the N-F line, the thickness of the phantom shell
with the shape of an ear is a flat surface 6 mm thick at the ERPs. Anterior to the N-F line, the ear is
truncated as illustrated in Figure 7-1b. The ear truncation is introduced to avoid the handset from
touching the ear lobe, which can cause unstable handset positioning at the cheek.

Figure 7-1a
Front, back and side view of SAM (model for the phantom shell)

LE
Figure 7-1b Figure 7-1¢c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7

cross sectional plane locations

IEMMH:! 1o ear canal

Figure 7-1b Figure 7-1c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7
cross sectional plane locations
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10.2 DEFINITION OF THE “CHEEK/TOUCH” POSITION

The “cheek” or “touch” position is defined as follows:

a. Ready the handset for talk operation, if necessary. For example, for handsets with a cover piece,
open the cover. (If the handset can also be used with the cover closed both configurations must
be tested.)

b. Define two imaginary lines on the handset: the vertical centerline and the horizontal line. The
vertical centerline passes through two points on the front side of the handset: the midpoint of
the width wt of the handset at the level of the acoustic output (point A on Figures 7-2a and 7-2b),
and the midpoint of the width wb of the bottom of the handset (point B). The horizontal line is
perpendicular to the vertical centerline and passes through the center of the acoustic output
(see Figure 7-2a). The two lines intersect at point A. Note that for many handsets, point A
coincides with the center of the acoustic output. However, the acoustic output may be located
elsewhere on the horizontal line. Also note that the vertical centerline is not necessarily parallel
to the front face of the handset (see Figure 7-2b), especially for clamshell handsets, handsets
with flip pieces, and other irregularly-shaped handsets.

c. Position the handset close to the surface of the phantom such that point A is on the (virtual)
extension of the line passing through points RE and LE on the phantom (see Figure 7-2c), such
that the plane defined by the vertical center line and the horizontal line of the handset is
approximately parallel to the sagittal plane of the phantom.

d. Translate the handset towards the phantom along the line passing through RE and LE until the
handset touches the pinna.

e. e) While maintaining the handset in this plane, rotate it around the LE-RE line until the vertical
centerline is in the plane normal to MB-NF including the line MB (called the reference plane).

f. Rotate the handset around the vertical centerline until the handset (horizontal line) is
symmetrical with respect to the line NF.

g. While maintaining the vertical centerline in the reference plane, keeping point A on the line
passing through RE and LE and maintaining the handset contact with the pinna, rotate the
handset about the line NF until any point on the handset is in contact with a phantom point
below the pinna (cheek). See Figure 7-2c. The physical angles of rotation should be noted.

Figure 7.2c
Phone “cheek” or “touch” position. The reference points for the right ear (RE), left ear (LE)
and mouth (M), which define the reference plane for handset positioning, are indicated.
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10.3 DEFINITION OF THE “TILTED” POSITION
The “tilted” position is defined as follows:
a. Repeat steps (a) — (g) of 7.2 to place the device in the “cheek position.”

b. While maintaining the orientation of the handset move the handset away from the pinna along
the line passing through RE and LE in order to enable a rotation of the handset by 15 degrees.

Rotate the handset around the horizontal line by 15 degrees.

d. While maintaining the orientation of the handset, move the handset towards the phantom on a
line passing through RE and LE until any part of the handset touches the ear. The tilted position
is obtained when the contact is on the pinna. If the contact is at any location other than the
pinna (e.g., the antenna with the back of the phantom head), the angle of the handset should be
reduced. In this case, the tilted position is obtained if any part of the handset is in contact with
the pinna as well as a second part of the handset is contact with the phantom (e.g., the antenna
with the back of the head).

Figure 7-3
Phone “tilted” position. The reference points for the right ear (RE), left ear (LE) and mouth
(M), which define the reference plane for handset positioning, are indicated.
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11. MEASUREMENT RESULTS

11.1 TEST LIQUIDS CONFIRMATION

SIMULATED TISSUE LIQUID PARAMETER CONFIRMATION
The dielectric parameters were checked prior to assessment using the HP85070C dielectric probe
kit. The dielectric parameters measured are reported in each correspondent section.

KDB868664 D01 RECOMMENDED TISSUE DIELECTRIC PARAMETERS

The head and Body tissue dielectric parameters recommended by the KDB865664 D01 have been

incorporated in the following table.

Target Frequency Head Body
(MHz) & o (S/m) & o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 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 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(&r = relative permittivity, o = conductivity and p = 1000 kg/m3)
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11.2 LIQUID MEASUREMENT RESULTS

The following table show the measuring results for simulating liquid:

Permitivity(e ) | 41.50 | 41.092 -0.98 5

Head835 21.5 2014-2-19
Conductivity(o) | 0.90 0.907 0.78 5
Permitivity(e ) | 55.20 52.91 -4.15 +5

Body835 21.5 2014-2-20
Conductivity(c) | 0.97 0.954 -1.65 +5
Permitivity(e ) | 40.00 | 38.471 -3.82 +5

Head1900 21.5 2014-2-21
Conductivity(o) | 1.40 1.423 1.64 +5
Permitivity(e ) | 53.30 | 53.654 0.66 +5

Body1900 21.5 2014-2-22
Conductivity(o) | 1.52 1.582 4.08 +5
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11.3 SYSTEM PERFORMANCE CHECK

The system performance check is performed prior to any usage of the system in order to guarantee
reproducible results. The system performance check verifies that the system operates within its

specifications of +10%. The system performance check results are tabulated below. And also the
corresponding SAR plot is attached as well in the SAR plots files.

SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

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

e The DASYS5 system withan E-fileld probe EX3DV4 SN: 3798 was used for the measurements.

e 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.

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

e Special 7x7x7 fine cube was chosen for cube integration (dx= 5 mm, dy= 5 mm, dz= 5 mm).
e Distance between probe sensors and phantom surface was set to 2 mm.

e The dipole input power was 250mW+3%.

e The results are normalized to 1 W input power.

Depth of Liquid

#

23

22

i

o Note: For SAR testing, the depth is 15cm shown above
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SYSTEM PERFORMANCE CHECK RESULTS

Head835 22 215 0.25 2.30 9.50 9.2 -3.16 +10 | 2014-2-19

Body835 22 215 0.25 2.39 9.53 9.56 0.31 +10 | 2014-2-20

Head1900 22 21.5 0.25 9.86 40.40 39.44 -2.38 +10 | 2014-2-21

Body1900 22 215 0.25 9.65 40.50 38.60 -4.69 +10 | 2014-2-22
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11.4 EUT TUNE-UP PROCEDURES AND TEST MODE

The following procedure 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
“CMU200 ” was used to program the EUT.
General Note:
1. Per KDB 447498 D01v05r02, the maximum output power channel is used for SAR testing and for further SAR test
reduction.
2. For head SAR testing, the EUT was set in GSM Voice for GSM850 and GSM1900 due to its highest frame-average
power.
3. For body worn SAR testing, the EUT was set in GSM Voice for GSM850 and GSM1900 due to its highest
frame-average power.
GSM Conducted output power(dBm):

Band GSM 850 GSM 1900
Channel 128 190 251 512 661 810
Frequency(MHz) 824.2 836.6 848.8 1850.2 1880 1909.8
Maximum Burst-Averaged Output Power
GSM(GMSK,1Uplink) 32.96 33.05 33.06 28.84 28.71 29.06

GPRS 8 (GMSK,1 Uplink) 32.96 33.05 33.09 30.41 30.51 30.46

GPRS 10 (GMSK,2 Uplink) 32.16 32.29 32.40 28.62 28.70 28.76

GPRS 11 (GMSK,3 Uplink) 30.50 30.70 30.89 26.51 26.57 26.60

GPRS 12 (GMSK,4 Uplink) 29.65 29.92 30.11 25.58 25.69 25.72

Maximum Frame-Averaged Output Power

GSM(GMSK,1Uplink) 23.94 24.03 24.04 19.82 19.69 20.04

GPRS 8 (GMSK,1 Uplink) 23.93 24.02 24.06 21.38 21.48 21.43

GPRS 10 (GMSK,2 Uplink) 26.13 26.26 26.37 22.59 22.67 22.73

GPRS 11 (GMSK,3 Uplink) 26.24 26.44 26.63 22.25 22.31 22.34

GPRS 12 (GMSK,4 Uplink) 26.64 26.91 27.10 22.57 22.68 22.71

Remark: The frame-averaged power is linearly scaled the maximum burst-averaged power based on
time slots. The calculated methods are shown as below:

Frame-averaged power = Burst-averaged power (1 Uplink) — 9.03 dBm
Frame-averaged power = Burst averaged power (2 Uplink) — 6.02 dBm
Frame-averaged power = Burst-averaged power (3 Uplink) — 4.26 dBm
Frame-averaged power = Burst averaged power (4 Uplink) — 3.01 dBm

Note: Per KDB 447498 D01v05r02, the maximum output power channel is used for SAR testing and for
further SAR test reduction.
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WCDMA Conducted output power(dBm):

As the SAR body tests for WCDMA Bandll , we established the radio link through call processing. The

maximum output power were verified on high, middle and low channels for each test band according to
3GPP TS 34.121 with the following configuration:a 12.2kbps RMC, 64,144,384 kbps RMC with TPC set
to all “all “1’s”b Test loop Mode 1

The following procedures had been used to prepare the EUT for the SAR test.

HSDPA Setup Configuration:
Table C.10.1.4: B values for transmitter characteristics tests with HS-DPCCH

Sub-test Be Bd Bd Be/Ba Brs CM (dB) MPR (dB)
(SF) (Note1, (Note 3) (Note 3)
Note 2)
1 215 15/15 64 2/15 415 0.0 0.0
2 12/15 15/15 64 12/15 24/15 1.0 0.0
{Note 4) (Note 4) (Note 4)
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Note 11 Aack, Anack and Acar = 30/15 with 3, =30/15* B, .

Note 2:  For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Error Vector
Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase
discontinuity in clause 5.13.1AA, Asck and Awack = 30/15 with 3, =30/15* B_, and Acai = 24/15
with B, =24115* B _.

Note 3: CM =1 for B/Bg =12/15, Brs/B=24/15. For all other combinations of DPDCH, DPCCH and HS-
DPCCHthe MPR is based on the relative CM difference. This is applicable for only UEs that
support HSDPA in release 6 and later releases.

Note 4:  For subtest 2 the B./Bq ratio of 12/15 for the TFC during the measurement period (TF1, TFO) is

achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to B. = 11/15 and Bq
= 15/15.

HSUPA Setup Configuration:
Table C.11.1.3: p values for transmitter characteristics tests with HS-DPCCH and E-DCH

Sub- Be Ba Ba | Bc/Pa Bus Pec Ped Bed Bed cM MPR | AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) | (dB) (dB) | Index | TFC/
(Note 6) (Note (Note (Note
2) 2) 6)
1 11/15 | 15/15 | 64 | 11/15 | 22/15 | 209/2 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) | (Note (Note 25
3) 3)
2 6/15 15/15 | 64 6/15 | 12/15 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 | Beq1: 47/15 | 4 2 20 1.0 15 92
Bea2: 47/15 | 4
4 2/15 15/15 | 64 2/15 4/15 2/15 56/75 4 1 3.0 2.0 17 71
5 15/15 | 15/15 | 64 | 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81
(Note 4) | (Note (Note
4) 4)
Note 1: Anck, Anack and Acgr = 30/15 with ﬁhs =30/15"* /8': .
Note 2:  CM = 1 for Bo/fa =12/15, Bns/Bc=24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.
Note 3:  For subtest 1 the B/pqratio of 11/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to Bc = 10/15 and pg = 15/15.
Note 4:  For subtest 5 the B/pqratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pc = 14/15 and pg = 15/15.
Note 5:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
TS25.306 Table 5.1g.
Note 6:  Bed can not be set directly, it is set by Absolute Grant Value.

Page 26 of 85

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

: rf Report No: C140218S02-SF FCC ID: 2ABXQ-B8303 Date of Issue :February 25, 2014
Band WCDMA Band Il

Channel 9262 9400 9538

Frequency(MHz) | 1852.4 1880 1907.6
AMR 21.93 21.87 21.53
RMC12.2K 22.08 22.34 22.28
HSDPA Subtest-1 21.34 21.54 21.37
HSDPA Subtest-2 | 21.12 21.34 21.41
HSDPA Subtest-3 [ 21.05 21.26 21.47
HSDPA Subtest-4 | 21.32 21.35 21.44
HSUPA Subtest-1 21.97 21.86 21.91
HSUPA Subtest-2 | 21.89 21.52 21.37
HSUPA Subtest-3 | 21.49 21.43 21.35
HSUPA Subtest-4 | 21.26 21.45 21.67
HSUPA Subtest-5| 21.36 21.34 21.59

Note:

Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If HSDPA/HSUPA output
power is < 0.25dB higher than RMC, HSDPA/HSUPA SAR evaluation can be excluded.
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Bluetooth Conducted output power(dBm):

Average power(dBm)
CH Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHO0 2402MHZ 4.607 4.101 4.199
CH39 2441MHZ 4.736 4179 4171
CH78 2480MHZ 4.511 4.545 4.076

According to KDB447498 D01:The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6
GHz at test separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] - [VfieHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR,2s where
* f(cHz) is the RF channel transmit frequency in GHz

« Power and distance are rounded to the nearest mW and mm before calculationzs
*» The result is rounded to one decimal place for comparison

* 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below
- If the test separation distance (antenna-user) is < 5mm, 5mm is used for excluded SAR

calculation
Wireless Interface Bluetooth
Tune-up Maximum power (dBm) 55
Tune-up Maximum rated power (mW) 3.548
Antenna to user (mm) 5
Head Frequency(GHz) 2.441
SAR exclusion threshold 1.109
Antenna to user (mm) 15
Body Frequency(GHz) 2 441
SAR exclusion threshold 0.370

Per KD(I;} 447498 D01v05r02 exclusion thresholds is 1.109< 3, Bluetooth RF exposure evaluation is not
required.
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. Measured Conduct
Mode Powet?gu.;l::r?!-:rpD“gife;:Zg')?dBm) Range Maximum
Power(dBm)

GSM 850 32.5+/-1 31.5~33.5 33.06
GPRS 850-1TS 32.5+/-1 31.5~33.5 33.09
GPRS 850-2TS 32+/-1 31~33 32.40
GPRS 850-3TS 30+/-1 29~31 30.89
GPRS 850-4TS 29.5+/-1 28.5~30.5 30.11
GSM 1900 28.5+/-1 27.5~29.5 29.06
GPRS 1900-1TS 30+/-1 29~31 30.51
GPRS 1900-2TS 28+/-1 27~29 28.76
GPRS 1900-3TS 26+/-1 25~27 26.60
GPRS 1900-4TS 25+/-1 24~26 25.72
WCDMA Band Il 22+/-1 21~23 22.34
HSDPA Band Il 21.5+/-1 20.5~22.5 21.54
HSUPA Band Il 21.5+/-1 20.5~22.5 21.97
Bluetooth 2.1 3.5+/-2 1.5~5.5 4.736

So, they are in tune-up range and complied.
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11.5 SAR TEST CONFIGURATIONS

Body-Worn Accessory Exposure Conditions
Body-worn accessory exposure is typically related to voice mode operations when handsets are

carried in body-worn accessories. The body-worn accessory procedures in KDB 447498 are used to
test for body-worn accessory SAR compliance, without a headset connected to it. This enables the test
results for such configuration to be compatible with that required for hotspot mode when the body-worn
accessory test separation distance is greater than or equal to that required for hotspot mode. When the
reported SAR for a body-worn accessory, measured without a headset connected to the handset, is >
1.2 W/Kkg, the highest reported SAR configuration for that wireless mode and frequency band should be
repeated for that body-worn accessory with a headset attached to the handset.

Body-worn accessories that do not contain metallic or conductive components may be tested
according to worst-case exposure configurations, typically according to the smallest test separation
distance required for the group of body-worn accessories with similar operating and exposure
characteristics. All body-worn accessories containing metallic components are tested in conjunction
with the host device.

Body-worn accessory SAR compliance is based on a single minimum test separation distance for all
wireless and operating modes applicable to each body-worn accessory used by the host, and according
to the relevant voice and/or data mode transmissions and operations. If a body-worn accessory
supports voice only operations in its normal and expected use conditions, testing of data mode for
body-worn compliance is not required.

A conservative minimum test separation distance for supporting off-the-shelf body-worn accessories
that may be acquired by users of consumer handsets is used to test for body-worn accessory SAR
compliance. This distance is determined by the handset manufacturer, according to the requirements of
Supplement C 01-01. Devices that are designed to operate on the body of users using lanyards and
straps, or without requiring additional body-worn accessories, will be tested using a conservative
minimum test separation distance <= 5 mm to support compliance.
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Top side

Right side Rear UieW Left side

—

Bottom side

Device dimensions (H x W): 112 x 59 mm

Antennas Wireless Interface
GSM850
WWAN Antenna PCS1900
WCDMA Bandll
Bluetooth Antenna Bluetooth
Test Mode
GSM 850/PCS1900 Data transmission mode(GPRS)/Voice mode(GSM)
WCDMA Data transmission mode(12.2k RMC)
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11.6 EUT SETUP PHOTOS

Cheek device with right head phantom. Tilt device with right head phantom

EUT Setup Confiquration 1 EUT Setup Confiquration 2
Cheek device with left head phantom. Tilt device with left head phantom

UT Setup Configuration 3 | EUT Setup Configuration 4
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11.7 SAR MEASUREMENT RESULTS
Head SAR Test Records

GSM SAR
Test Freq. max Ttlr;)e- Scaling Povyer SAR1 pedld
Band | Mode | pogition | N | (MHZ) ?;B""r:; Limit | Factor zl'g; (mW,g% f‘r:mg
(dBm) 9)
GSM850 | Voice | Right Cheek | 251 | 848.8 33.06 335 | 1.107 -0.16 0.297 | 0.329
GSM850 | Voice | RightTilted | 251 | 848.8 33.06 335 | 1.107 -0.09 0250 | 0.277
GSM850 | Voice | LeftCheek | 251 | 848.8 33.06 335 | 1.107 -0.07 0.323 | 0.357
GSM850 | Voice | LeftTilted | 251 | 848.8 33.06 335 | 1.107 0.05 0.244 | 0.270
GSM1900 | Voice | RightCheek | 810 | 1909.8 |  29.06 295 | 1.107 -0.11 0220 | 0.243
GSM1900 | Voice | Right Tilted | 810 | 1909.8 |  29.06 295 | 1.107 0.07 0.092 | 0.102
GSM1900 | Voice | LeftCheek | 810 | 1909.8 |  29.06 295 | 1.107 -0.16 0179 | 0.198
GSM1900 | Voice | LeftTited | 810 | 1909.8 | 29.06 295 | 1.107 -0.08 0.095 | 0.105

WCDMA
Test Freq. max Tllfl';)e- Scaling Povyer SAR1 pedled
Eard e Position (MHZ) ':;I;"n‘:; Limit | Factor &'g; (mW,g% (‘Z‘:V'?,;g
(dBm) 9)
Band Il | RMC12.2K | Right Cheek | 9262 | 1852.4 | 22.08 23 1236 | -0.18 1.04 1.285
Band Il | RMC12.2K | Right Cheek | 9400 | 1880 22.34 23 1164 | -0.09 1.05 | 1.222
Band Il | RMC12.2K | Right Cheek | 9400 | 1880 22.34 23 1.164 0.11 1.15 1.339
Band Il | RMC12.2K | Right Cheek | 9538 | 1907.6 | 22.28 23 1.180 0.15 0.850 | 1.003
Band Il | RMC12.2K | Right Tilted | 9400 | 1880 22.34 23 1164 | -0.05 0432 | 0.503
Band Il | RMC12.2K | Left Cheek | 9262 | 1852.4 | 22.08 23 1236 | -0.08 0.773 | 0.955
Band Il | RMC12.2K | Left Cheek | 9400 | 1880 22.34 23 1.164 0.07 0.850 | 0.990
Band Il | RMC12.2K | Left Cheek | 9538 | 1907.6 | 22.28 23 1180 | -0.19 119 | 1.405
Band Il | RMC12.2K | Left Cheek | 9538 | 1907.6 | 22.28 23 1180 | -0.11 1.14 1.346
Band Il | RMC12.2K | LeftTilted | 9400 | 1880 22.34 23 1.164 0.06 0.381 | 0.444
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Front in body position Rear in body position

EUT Setup Configuration 1 EUT Setup Configuration 2

SAR Results for Body-Worn Test Records

Test Dist. Freq max TlGr:)e- Scaling oy el
Band Mode " - | ch. . | Power | P Drift | SAR19 | sAR1g
Position | (mm) (MHZ) (dBm) Limit | Factor (dB) (mWIg) (mWig)

(dBm)
GSM850 GPRS 4slots Front 15 251 848.8 | 30.11 30.5 1.094 -0.10 0.631 0.690
GSMB850 | GPRS 4slots Rear 15 128 | 824.2 | 29.65 | 30.5 1.216 -0.03 | 0.979 1.191

GSM850 GPRS 4slots Rear 15 190 | 836.6 | 29.92 30.5 1.143 -0.12 1.03 1.177
GSM850 GPRS 4slots Rear 15 251 848.8 | 30.33 30.5 1.040 -0.17 1.07 1.113
GSM850 GPRS 4slots Rear 15 251 848.8 | 30.11 30.5 1.094 0.14 1.08 1.181
GSM850 Voice Rear 15 251 848.8 | 33.06 33.5 1.107 0.04 0.439 0.486

GSM1900 | GPRS 2slots Front 15 810 | 1909.8 | 28.76 29 1.057 -0.19 0.240 0.254
GSM1900 | GPRS 2slots Rear 15 810 | 1909.8 | 28.76 29 1.057 0.13 0.368 0.389

GSM1900 Voice Rear 15 810 | 1909.8 | 29.06 | 29.5 1.107 0.02 0.218 0.241
Band Il RMC12.2K Front 15 | 9400 | 1880 | 22.34 23 1.164 -0.07 0.600 0.698
Band Il RMC12.2K Rear 15 | 9262 | 1852.4 | 22.08 23 1.236 -0.05 0.868 1.073
Band Il RMC12.2K Rear 15 | 9400 | 1880 | 22.34 23 1.164 -0.02 0.894 1.041
Band Il RMC12.2K Rear 15 | 9538 | 1907.6 | 22.28 23 1.180 0.14 1.01 1.192
Band Il RMC12.2K Rear 15 | 9538 | 1907.6 | 22.28 23 1.180 -0.05 0.982 1.159
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11.8 REPEATED SAR MEASUREMENT

Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
ENE LD Position | (mm)| ™ | sar1g | sAR1g | R | 'sar1ig | sArig | Rati°
(mWi/g) (mWi/g) (mWi/g) (mWi/g)
Band Il RMC12.2K | Right Cheek 0 9400 1.05 1.15 1.095 - - -
Band Il RMC12.2K Left Cheek 0 9400 1.19 1.14 1.044 -- -- --
GSM850 | GPRS 4slots Rear 15 251 1.07 1.08 1.010
Band Il RMC12.2K Rear 15 9538 1.01 0.982 1.029
Note:
1. Per KDB 865664 D01v01r01,for each frequency band, repeated SAR measurement is
required only when the measured SAR is = 0.8W/Kg
2. Per KDB 865664 D01v01r01,if the ratio of largest to smallest SAR for the original and first
repeated measurement is <1.2 and the measured SAR <1.45W/Kg,only one repeated
measurement is required.
3. The ratio is the difference in percentage between original and repeated measured SAR.
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11.9 SAR HANDSETS MULTI XMITER ASSESSMENT

Position Applicable Combination

WWAN (voice) + BT

Simultaneous Head
Transmission

Body-worn WWAN (voice) + BT

Note:

1. The reported SAR summation is calculated based on the same configuration and test position.

2. For simultaneous transmission analysis, Bluetooth SAR is estimated per KDB 447498 D01v05 based on the
formula below.
(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] [ v f(GHz)/x] W/kg
for test separation distances < 50 mm; where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.
0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm.

Bluetooth:
Head Body
Max power (5mm distance) (15mm distance)
Estimated SAR
(Wika) 5.5dBm 0.148 Wikg 0.049 Wikg

3. Per KDB 447498 D01v05, simultaneous transmission SAR is compliant if,
1) Scalar SAR summation < 1.6W/kg.
2) SPLSR = (SAR1 + SAR2)1.5 / (min. separation distance, mm), and the peak separation distance is determined

from the square root of [(x1-x2)2 + (y1-y2)2 + (z1-z2)2], where (x1, y1, z1) and (x2, y2, z2) are the coordinates of
the extrapolated peak SAR locations in the zoom scan

If SPLSR <t 0.04, simultaneously transmission SAR is compliant
3) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg
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Result of SUM > SAR1g of Head

SUM ) SAR1g (GSM850+ Bluetooth)

Stand alone SAR(1g) [W/kg]

SUM SAR(1g)[W/kg]

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.

Position Llsss
[mm]
Voice Bluetooth WWAN + Bluetooth
Right Cheek 0 0.329 0.148 0.477
Right Tilted 0 0.277 0.148 0.425
Left Cheek 0 0.357 0.148 0.505
Left Tilted 0 0.270 0.148 0.418
SUM } SAR1g (GSM1900+ Bluetooth)
: Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Positi Distance
osition
[mm]
Voice Bluetooth WWAN + Bluetooth
Right Cheek 0 0.243 0.148 0.391
Right Tilted 0 0.102 0.148 0.250
Left Cheek 0 0.198 0.148 0.346
Left Tilted 0 0.105 0.148 0.253
SUM } SAR1g (WCDMA Band I+ Bluetooth)
: Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Positi Distance
osition
[mm]
12.2K Bluetooth WWAN + Bluetooth
Right Cheek 0 1.36 0.148 1.508
Right Tilted 0 0.503 0.148 0.503
Left Cheek 0 1.405 0.148 1.405
Left Tilted 0 0.444 0.148 0.444
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Result of SUM ) SAR1g for Body worn

SUM } SAR1g (GSM850+ Bluetooth)
Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
" Distance
Position
[mm]
GPRS850 Bluetooth WWAN + Bluetooth
Front 15 0.690 0.049 0.739
Rear 15 1.191 0.049 1.240
SUM } SAR1g (GSM1900+ Bluetooth)
: Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Positi Distance
osition
[mm]
GPRS1900 Bluetooth WWAN + Bluetooth
Front 15 0.254 0.049 0.303
Rear 15 0.389 0.049 0.438
SUM ) SAR1g (WCDMA Band Il + Bluetooth)
: Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Positi Distance
osition
[mm]
12.2K Bluetooth WWAN + Bluetooth
Front 15 0.698 0.049 0.747
Rear 15 1.192 0.049 1.241
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12. EUT PHOTO
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13. EQUIPMENT LIST & CALIBRATION STATUS

. . Last Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Calibration Due
PC HP Core(rm)3.16G| CZCO048171H N/A N/A
Signal Generator Agilent E8257C MY43321570 | 05/13/2013 | 05/12/2014
S-Parameter Network | 0t E5071B MY42301382 | 03/11/2013 | 03/10/2014
Analyzer
Wireless
Communication Test R&S CMU200 SN:109525 01/24/2014 | 01/23/2015
Set
Power Meter Agilent E4416A GB41292714 | 03/16/2013 | 03/15/2014
Peak & Average sensor Agilent E9327A CF0001 03/16/2013 | 03/15/2014
E-field PROBE SPEAG EX3DV4 3798 07/26/2013 | 07/25/2014
DAE SPEAG DEA4 1245 07/25/2013 | 07/24/2014
DIPOLE 835MHZ
ANTENNA SPEAG D835V2 4d114 07/30/2013 | 07/29/2014
DIPOLE 1900MHZ
ANTENNA SPEAG D1900V2 5d136 07/22/2013 | 07/21/2014
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
SAM PHANTOM
(ELI4 v4.0) SPEAG QDOVA001BB 1102 N/A N/A
Twin SAM Phantom SPEAG QDO000P40CD 1609 N/A N/A
ROBOT SPEAG TX60 F10/5E6AA1/A101 N/A N/A
ROBOT KRC SPEAG Cs8C F10/5E6AA1/C101 N/A N/A
HAQUID CALIBRATION | ANTENNESSA| 4105 OCP9 00425167 N/A N/A
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14. FACILITIES

All measurement facilities used to collect the measurement data are located at

X No.10, Weiye Rd., Innovation Park, Eco & Tec. Development Part, Kunshan City, Jiangsu
Province, China.
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16. ATTACHMENTS

Exhibit Content
System Performance Check Plots

Dipole calibration report D835V2 SN:4d114

Dipole calibration report D1900V2-SN:5d136

Probe calibration report EX3DV4 SN3798

DAE calibration report DEA4 SD000D04BJ SN:1245
SAR Test Plots
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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.
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Test Laboratory: Compliance Certification Services Inc. Date: 2/19/2014
System Performance Check-Head D835
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN4d114
Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835
MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.907 S/m; €, = 41.092; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
e Probe: EX3DV4 - SN3798; ConvF(9.16, 9.16, 9.16); Calibrated: 7/26/2013;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/25/2013
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.5(1059);
SEMCAD X Version 14.6.8 (7028)

System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=3.0mm
(EX-Probe)/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.96 W/kg
System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=3.0mm
(EX-Probe)/Zoom Scan (7x7x7) /ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 61.401 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 3.44 W/kg
SAR(1 g) = 2.3 W/kg; SAR(10 g) = 1.51 W/kg
Maximum value of SAR (measured) = 2.92 W/kg
Wikg
2.920

2.388

1.856

1.325

0.793

0.261
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Test Laboratory: Compliance Certification Services Inc. Date: 2/20/2014
System Performance Check-Body D835
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN4d114
Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency: 835
MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; 0 = 0.954 S/m; €, = 52.91; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:
e Probe: EX3DV4 - SN3798; ConvF(9.27, 9.27, 9.27); Calibrated: 7/26/2013;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/25/2013
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.5(1059);
SEMCAD X Version 14.6.8 (7028)

System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 3.02 W/kg
System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) /ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 57.236 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 3.55 W/kg
SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 3.03 W/kg
Wikg
3.030

2.479

1.927

1.376

0.824

0.273
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Test Laboratory: Compliance Certification Services Inc. Date: 2/21/2014
System Performance Check-Head D1900
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d136
Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Frequency:
1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; 6 = 1.423 S/m; €, = 38.471; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:

e Probe: EX3DV4 - SN3798; ConvF(7.73, 7.73, 7.73); Calibrated: 7/26/2013;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/25/2013
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.5(1059);
SEMCAD X Version 14.6.8 (7028)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 13.3 W/kg
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) /ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 98.911 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 21.9 W/kg
SAR(1 g) =9.86 W/kg; SAR(10 g) = 4.62 W/kg
Maximum value of SAR (measured) = 15.2 W/kg
Wikg
15.200

12.173

9.146

6.118

3.0m

0.064
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Test Laboratory: Compliance Certification Services Inc. Date: 2/22/2014
System Performance Check-Body D1900
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d136
Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Frequency:
1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.582 S/m; €, = 53.654; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:

e Probe: EX3DV4 - SN3798; ConvF(7.32, 7.32, 7.32); Calibrated: 7/26/2013;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/25/2013
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.5(1059);
SEMCAD X Version 14.6.8 (7028)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 14.1 W/kg
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 96.130 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 21.2 W/kg
SAR(1 g) =9.65 W/kg; SAR(10 g) = 4.53 W/kg
Maximum value of SAR (measured) = 14.8 W/kg
Wikg
14.800

11.853

8.906

h.958

3.01m

0.064
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Calibration Laboratory of i,

Schmid & Partrer ]
Engineering AG %

Zeughsussirasse 43, 5004 Zurich, Switeerland e

Accediled by (e Swiss Accedilation Serviee (SA5)
The Swiss Accreditation Service | ome of the signatornes to the EA
Multllataral Agreament for the recognition of calibration cartificates

Client CCS-CN (Auden)

Schwalzerizcher Kallbrierdlanst
Bervige sulsse d'éalonnage
Servizio svizzero di taratura
Bwiss Calibration Service

Accreditation Ho.: SCS 108

Certificats Heo: DE35V2-4d114 Jul13

CALIBRATION CERTIFICATE
Oinjece DE3EV2 - SN 4d114
Caliration procedurals) QA CAL-05vE

Calibrakion data:

July 30, 2013

Calinralion Equipsment used (METE critical Tor caliaralion)

Calibration procedura for dipole validation kits above 700 M-z

Thiis calibsafon cartifizaba dosuments the tracsabilly to natienal slandards, wihich realize tha physical uniis of measurements (37
The measunsmsants and e uncanalnfes wen confidance probakility am given on the following pages and are pan of ibe canificale.

All eadlbrafans hava been conducied in the closed labaratory facilty: emdronmant lesnparaliee [22 =370 and humidty < 70%

Primary Standards |mw Cal Dat (Cartficats bo.) Schaduled Calibrafion
Powar maler EPM-4124 GEITABOTO4 O1-Mow-12 (o, 217-0r1840) Q=13

Perwer Sensor HP 846814 USGErazTas O -Mionw-12 phad, 21701648 Qa-12

Refaranca 30 d0 Attenusaior G 5056 {20k OaApr-1 3 Mo, 21701736 Apr-14

Typa - miemabch cambinasian S BOAT.3 M DEET Od=-Apr=13 (Mo 17-01739) Apr-14

Asdarenos Probe ES30VE SN: 3206 28-Dac-12 (No. ES5-32058_Deci2) [haz-13

DAES SN: B 25-Ape-13 (Mo, DAE4-501_Apr1d) Aprid

Secondary Standards |ios Chack Dese {in housa) Scheduled Chiech
Power gangor HP B4A1A WY 4I09231T 1E-Uet-02 (in hause chack Oci-11) In house check: Od-13
RF generator RES SMT-08 1 QRN - fug-99 (in house ched Oel-11) I house chack: Oc-13

heatwork Anglyzer HF 87453E | LISATARIRAR Sq00

Mame
Calbrabad iy Clauchka Lsnshir
Approved b Falia Poovic

This cafbration cedificate shall nat be reproduced except in full withoul wilben approval of Iha Tahomiary

18-Dct-01 (in house chack DC-12)

Funchan
Labmatory Tachnican

Tecnnical Managar

In house check: Oc-13

Isswad: Juby 30, 2013

Caorlificate ko DBISY2-4d114_hil 3

Fage 1ol B

raytc v4 Ul OJ
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Calibration Laboratory of A, G Schweizerischer Kaiibrierdiensl
Schmid & Partner ax‘::_—_{-f ¢ Service suisse d'étnionnags

Engineering AG P Servizio svizzero di taratura
Feughsuesirapes 43, 3004 Furch, Switzadand {ﬁ,{ﬁ&b? 5  swiss Calibration Servica
Accreditad by the Swiss Accredtalion Sendoe [545) Accreditation Moz S05 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement far the recognition of calibration cerificatas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢} Federal Communications Commission Office of Engineering & Technology (FCC QOET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electrormagnetic Fields; Additicnal Information for Evaluating Compliance of Maobile 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 Systemn Handbook

Methods Applied and Interpretation of Parameters:

Measurarment Conditions: Further datails ara available from the Validation Report at the end
of the ceriificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantorm seclion, with the arme oriented
parzllel to the body axis.

Faed Point Impedance and Refurn Loss: These parameters are measurad with the dipole
positioned under the liquid filed 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.

Elactiical Dalay: One-way delay between the SMA connector and the anlenna leed point,
Mo uncertainty required.

S8AR measured: SAR measured at the stated antenna input power,

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

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

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

Cartiicats Mo: DE3SV2-49114_Jul3 Page 2 of &
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Measurement Conditions

DASY eystem configuration, &s far as nol given on page 1, _
DASY Version DASYS Vs2.8.7
Extrapolaiion Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipoke Center - TSL 15 mm with Spacer
Zoom Scan Resolution dy, gy, dr = 5 mm |
Frequancy | B35 MHz = 1 MHz B
Head TSL parameters
The following parameters and calculaficns were applied.
! Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0,50 mha'm
| Measured Head TSL parameters {22 0x02)"C 418 8% 0.92 mho'm + 6 %
| Head TSL temperature change during test =050 . ]
SAR result with Head TSL
SAR sveraged owver 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input power 241 Wikyg
SAR for nominal Head TSL parameters narmalized to 1W 8.50 Wikg = 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condibion
SAR measurad 250 myY inpul power 1,58 Wikg
EAR for nominal Head TSL parareters normalized to 190 B.24 Wikg = 16.5 % [k=2)

Body TSL parameters
The following parametess and calculations were apolied.
Termperaiurs Pe-rmll:liui'ty. [Ei_::duclhiw
Hominal Body TSL parameters 220G 55.2" - -'CI.Q‘J" mho/m
Measured Body TSL parameters (220203 "C S48 28 % 1.00 mho/m = & %
Body TSL temperature change during test | < 05°C = B
SAR result with Body TSL
SAR wemgwi over T.:m’ {1 g) of Body TSL Condition
SAR measured 250 mW inpul power 2.44 Wikg
SAR for nominal Body TSL paramatars nommalized to 1W 053 Wikg £ 17.0 % (k=2)

'Sm.% averaged over 10 em” (10 g) of Body TSL

condition

SAR measurad

250 W Input power

1.61 Wikg

SAR for nominal Body TSL parameisens

mormalizad to 1W

6.32 Wikg = 16.5 % (k=2)

Corilicats Mo: D835V2-4d114_Juli3
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Appendix

Antenna Parameters with Head TSL

Imoedance, transformed to feed point 521 0-1.3H

Fatum Loss -3214d8

Antenna Parameters with Body TSL

Impedanee, fransiormed to feed point 4823 - 3.0 ji2

Aetunn Loss - 281 dB

General Antenna Parameters and Design

| Elacirical Dalay (one direction) 13048 ne

Aftar long tarm use with 100W radiated powear, anly & ehght warming of the dipale naar the feedpaint c2n be meéasurad

The dipole is made of atandard semingld coaxlal cable. The certer conduector of the feeding line | directly connected to the
seccnd arm of the dipode. The antenna is therefore shoni-cincuited for DC-signals. On some of the dipcles, emall end caps
arse added 1o the dipola arms in ondar to improve matching when loaded according to the position as explained in the
“MsasuUramen Condilicns® paragraph. The SAR data are not affected by thes change, The ovarall dipale langlh is Sl
aceording o the Standand

Mo exceseive force must be applied fo the dipole arms, bacarse they might bend or the soldered connections near the
feedpaint may be damaged.

Additional EUT Data

Manitaciurad by SPEAG
tanufactured on Jira 28, 2010
Catifcabs MNee DEIEV2A4114 U3 F'E.I;JB'I- o8
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DASYS5 Valldation Report for Head TSL

Date: 30.07.2013
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 835 MHz; Type: D835V 2; Serial: DE3SVI - SN: 4d114

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

Medinm parameters used: f= 835 MHz; o = 0,92 5/m; 5, =41.8; p= 1000 ]-:g.‘m-j'
Phantom section: Flat Section

Measurement Standard: DASY S (IREEABC/ANST Cal3.19-2007)

DASY 52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvEF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
= Sensor-Sorface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn01; Calibeated: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDOOUP42AA; Serial: 1001
o DASYS2 52.8.701137) SEMCAD X 14.6.10(7 164}

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Foom Scan (Tx7xTWCube b:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 36.702 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.00 Wikg

SAR(I g) = 2.41 Wikg: SAR(10 g) = 1.58 W/kg

Maximum value of SAR (measured) = 2.81 Wikz

L
L AL
are
&m
B5S
Tk ES |
0 dB =231 Wikg =449 dBW/kg
Cortificate Mo: DESEV2-4d114_Jul13 PagsGofd
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Impedance Measurement Plot for Head TSL
3@ Jul 2043 13:59:57
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DASYS Validation Report for Body TSL

Drate; 22.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: DNpole 835 MHz; Type: D835V 2; Serial: DE3ISV2 - SN: 4d114

Communication System: UID O - CW ; Frequency: 8§35 MHz

Medinm parameters used: =835 MHz; o= | 5/m; &= 54.9; p= 1000 ]ltgh:ll'i
Phentom section: Flat Section

Measurement Standard: DASY S (IEEEIECIANST O3 19-20007)

DASYS2 Configuration:

« Probe: ES3DV3 - BN320%; ConvE(6.04, 5.04, 6.04); Calibrated: 28.12.2012;

Sensor-Surface: Imm (Mechanical Surface Detection)

« Electronics: DAE4 Sn60]1; Calibrated: 25.04.2003

Fhantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Senial: 1001
DASYS2 52.8.M1137% SEMCAD X 14.6.10(T164)

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

Reference Value = 54,833 ¥V/m; Power Dnft = (1L.05 dB

Peak SAR (extrapolated) = 3.56 W/ke

SAR(] g) = 2.44 Wikg: SAR(I0 g) = 1.61 Wikg

Maximuam value of SAR (messured) = 2,83 Wikg

0dB = 2.83 Wikg = 4.52 dBW/kg

Ceificate Mo DEIEVE-4d114_Juii3 Page T of 8
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Impedance Measurament Plot for Body TSL

22 Jul 2013 13r52:4Z
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Date of Issue :February 25, 2014

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughnussirasse 43, BODS Turich, Svwitzer|and

Accrediied by the Swiss Accred Ration Sarvica (SAS)

oW

Schwaizarischer Kalibrierdisnal
Service sulsse d'étalonnage
Sorvizio swizzerg di tarsturs
Swigs Calibration Service

Acoreditation Mo, SCS 108

The Swiss Accreditation Service is one of the signataries o the EA
Multiladeral Agreement for the recognition of calibration certificates

clientn  CCS-CH (Auden)

Certificate to: D900V 2-5d136 Jul13

CALIBRATION CERTIFICATE

Cibjact D1900V2 - SN: 54136

| Caltration procadurais) QA CAL-05vE

Calibration procedure for dipole validation kits above 700 MHz

Callbration dale: Juby 22, 2013

This calbration ceificate documanis tha racasbiity 1o nationgl standands, which realize the physcal urits of measurements (S0,
The meagurements and tha unoertemties with conidence probeatiity are ghvwan on e following pages and are pad of the cerificabs.

Al cabbratione: have baen condushed in tho closed laborabary facility: enviranment temparatura (22 « 3)°C and humadity = 70%.

| Calibration Equipment used (METE crilical for calibration)

Cal Dats (Carfficals Mo.)

Scheduled Calibsatian

| Primiary Standards |ID &
| Powar meter EPM-#424 GB'&T‘-B-EIFM
Powear sansor HP S4B1A LIB373a27as
Refenrenos 20 di Attenuatcr S 5066 (20K)
| Type-M mismateh combination S B0 ) oE3eT
| Retarancs Probe ES30WE She 3206
DAEs SM B
Sacondury Standards Dy
Fawar sensor HF 34814 MY 092317
AF generaior A&S SMT-06 1000H0E
Metwark Analyzar HP BYS3E USATE0RAE 54206

01 -MNn-12 Ihl\: 21018400 =13
01 $or-12 {Ma, 217-01840) Cht-121
04Ape-13 {MNe. 217-01736) Ape-14
D-Apr-13 (Mo, 217-01735) Apr-14
20.Das12 (Ma. ES3-506_Dect2) D13
25-Ape-13 {Me. DAES-BH _ApeiS) Ape-14

Chieck Dats (in houza)

18-0ci-02 in house check Ocl-11)
D4-ALg-38 {in houss check Oci11)
18-t [in house checls Dct-13)

Seheduied Chack

In houge check: Oct-13
In hodse check: Del-13
In house chedg Doi-13

Wama Fumnction Slgratune
Cafibwaied by Jalen Kasiral Lakaratony Tn:hpu:lEn— — r [l ;;
Approved b Fafja Fokovie Tischnical Man o z‘f”f'

=

Issuedt July 22, 2013

This calibration cerfilicabe shall nal be reproduced exoept in full without witien apgroval of the laborabary,

Cartificate Moo D1 800W2-5d136_Juli3
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, BOD4 Turich, Swilzer|snd

G Schweizerischer Kalibrierdienst

c Service Sulsas étalonnage
Sarvizio svizzeno di tarabura

5  Zwiss Calibration Sarvice

Accredised by the Swiss Accredialion Sance (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Service Is one of the signataries o the Ea
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissua simulating liguid

ConvF sensitivity in TSL / NORM x,v.z
M/A not applicable or not measurad

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 Enginearing & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radiofrequency
Electrormagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Fortable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 Systemn Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Pararmefers 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 measuraed with the dipale
posifioned 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
reflacted power. No unceriainty required.

= Elechical Delay; One-way delay belween e SMA vonmeclor and Whe antenn feed point.
Mo uncerainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a nommal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
[?.P.E-f gystem conliguralion, &s far as nof given on page 1.
| DASY Versian DASYE V52B.7
Extrapaolation Advanced Extrapalation
Phantom hcciutar Flat Phantom
Distance Dipale Center - TSL 16 mm: l with épaner
Zoom Scan Resslution e, dy, nlclz =5 mm N
Freguency 1800 MHz = 1 MHz |
Head TSL parameters
The following parareters and calculations ware applied.
Temperalune Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mhia'm
Measured Head TSL paranuta:m (220+02)°C WH=E6% 1.36 mho'm £ 8 %
Head TEI; temperature change during lesl <05°C | e =
SAR result with Head TSL
SAR averaged over 1 am® (1 g) of Head TSL Condificn
EAF rsasined . 250 miW npul powes 10,0 Wikg

SAR for nominal Head TSL pararmeiers

nomalized to 1

40,4 Wikg + 17.0 % (k=2)

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

condition

S54R measured

250 mW input power

5.20 Wikg

SAB for norminal Head TSL paramaiers

nomalized 1o 10

21.3 Wikg + 165 % (k=2)

Body TSL parameters
The following parameters and calculations wers applied.
Temparature Permiltivity Conductivity
Mominal Body TSL paramaters 22.0°C B33 1.52 mhadm
Measured Body TSL parameters (22,0202 *C 534 26% 1.49 rrivem £ B %
Body TSL temperature change during test < L5 °C o
SAR result with Bedy TSL
SAR averaged over 1 em”® {1 g) of Body TSL Conditicmn
| SAR maasured 250 mdd ingul power 10,0 Wikg

| BAR tar nominal Body TSL parameters

normalized to 1W

40.5 Wik = 17.0 % (k=2)

| BAR averaged over 1I:I.¢m”' {10 g) of Body TSL

candition

SAR maasured

250 mW input power

5.37 Wikg

SAR for nominal Body TSL parametars

normalized to TW

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

Impeadance, transfonmed to fead poim

B2+ T2i00

Rstum Loss

-22.5 ad

Antenna Parameters with Body TSL

Impedance, transformed to fead poin

470 L+ 7.3 )52

Radurm Loss =221 dB
General Antenna Parameters and Design
Elecirical Delay (one dinsction) 1.203 ns

After bong termn uge with 1008 radiated power, only a slight warming of the dipole near the fesdpaint can be measurad

The dipole ig rmads of standird sermingid coaxial cable. The centar conductor of the leading line is direstly connected to the
sexcond arm of the dipole. The antenna s therelore short-circuited for DC-signals. On some of the dipolea, small end caps
ara addad to the dipale arme in order 1o Fnprove matching when leaded according to the position as explained In the
"Measurement Conditions” peragraph. The SAR deta are not affected by this change. The overall dipole length is still

according to the Standard.

Mo excessive force must e applied ko the dipole arms, because they might band ar tha soldered conmections naar the

leedaaing may be damaged.

Additional EUT Data

Ranuiaciured by

Manuiactured on

SPEALz
April 14, 2010
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DASYS Validation Report for Head TSL

Date: 22.07.2013
Test Luboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1908 MHz; Type: DI900V2; Serial; DI1900V2 - SN: 5d136

Communication System: LD 0 - CW ; Frequeacy: 1900 MHz

Medium parameters used: f = 1900 MHz: 0 = 1.36 Sim; & = 38.9; p = 1000 kgim®
Phantor section: Flat Section

Measurement Standard: DASY S (IEEEEC/ANSI C63.19-2007)

DASYS2 Configuration:
o«  Probe: ESIDVI - SN3205; ConvF(4.98, 4.98, 4.98); Calibrated; 28.12.2012:
s Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated:; 25.04.2013
= Phantom: Flat Phantom 5.0 (front); Type: QREOFPS0AA: Serdal: 1001
s DASYS252.8.7(1137); SEMCAD X 14.6,10({7164)

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

Reference Value = 95.803 Vim; Power Drift = 0.03 dB

Peak SAR {extrapolated) = 18.1 W/kg

SAR(I g) = 10 W/kg; SAR(10 g) = 5.29 W/kg

Maximum value of SAR (measured) = 12,4 Wikg

dB

-5.00
|

=10.00
-15.00

-20.00

25.00

0dB = 12.4 Wikg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
22 Jul 2edz 11:3B:3S
LHI 811 1 U FE 1 52887 T.2034 o GABIE pH 1 993,003 BEA MHz
L
D]
& 11_--"_a— i
b x
=1 R i
[ i
i h*
g
1=
Hid
CHZ 511 Las o dB/REF -39 4B Li=22.471 dB 1 S BRE B0E HHz
- = .. T . e <
o | L 1
oy = .-"?r .
oo -\' 2
152 AM—f
—_— I" [
-
i i
] "-'I ]
START L 7AA.A38 200 FHz STOP 2 120,990 @80 MHz
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DASY5 Validation Report for Body TSL

Diate: 22.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1200V2; Serial: D1900V2 - SN: 5d136

Communication System: UID 0 - CW ; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.49 S/m; & = 53.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
s Electronics: DAB4 Sn6l1; Calibrated: 25.04 2013
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASYS2 528 7(1137); SEMCAD X 14.6.10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Secan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dv=3mm, de=5mm

Reference Value = 95,503 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(1 g) = 10 W/kg; SAR(10 g) = 5.37 W/kg

Maximum valoe of SAR (measured) = 12.5 Wikg

0dB =12.5 W/kg = 10.97 dBW/kg
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Impedance Measurement Plot for Body TSL
7@ Jul 2613 14130182
[EHI =44 | F& 12 476593 & .'-'.34-‘73 o G195 pH 1 996884 288 HHz
L]
Owl
Ca {L/_/ i
. - Wl -

\ : ;
e -"
28"
Hld
EH2 244 L03 5 db REF =28 o8 : L-22.994 4B L 9OEH0E PEE HHz
Ca = -“'_“—“—h:_q_ J..—ﬂ—""_d_— "

- r\..r:_\-\—-\-\-_ - - -d__-"l-'--'-_.—- i
" — _\--\H— -J;; -
fwg . . |
1= B T -
Hld
START 4 VO 968 388 MHz 3TOP 2 129.838 E\E.IG HH=
Cerlificate Moo D1800W2-5d136_Jull3 Pege B of &

rayc Ur Ul oJ

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140218S02-SF FCC ID: 2ABXQ-B8303 Date of Issue :February 25, 2014
Lres

Sehenid & Partner Erginaering &G 5 E E a q

Leughsusstrasse 43, 004 2unch, Switmsdand
Fhana +41 44 245 9700, Fax 441 44 1489779
irfod@ispaag com, hHp v 2pesn. com

1245

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delicate, high precsion instrument and requires careful trestment by the wser. There are no
servcaabie parts inside the DAE. Special sttention shall be given 1o the felowing points:

Battery Exchange: The batery cover of the DAE4 unil iz dosed using & screw, aver tighfening the screw may
cause the fhreads inssds the DAE to wear out

Shipping of the DAE: Before shipping the DAE to SPEAG for calibration, remove the batterles and pack the
DAE i an antistatic bag. This antistatic ag shall then be packed inle 3 lamar bog of eanigings which protacts the
DAE from imoecis during irensportation. The package shall be marked to indicata that & fragile instrumen is
Inshda.

E-Stop Fallures Touch dalection may be malfunclioning due to broken magnets in the E-stop. Rough handling
of the E-step may lead to damage of these magnets. Touch and coffision errara are often caused by dust and dinl
accumulated in the Estop. To prevent Batop fallure, the custormer shall always mouni the probe to the DAE
cargfully and keep the DAE wnit in a non-dusly emvironment if not used for measuremants.

Repair: Minor rapairs ars parformed &t no extra cost durng the annual calibration. However, SPEAG reserves
the right to chanpe for any repair especially i rough ungrofessional handling caused the defact.

DASY Configuration Files: Since the exact values of the DAE input resstances, as measurad during the
calloration proceduss of & DAE unil, are not ussd by the DASY softwars, s nomina! value of 200 MOhm iz gven
irthe corresnandinng configuralion file

Important Note:
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer.

ﬁmpnr!ant Note:

|Mever attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
caiibr_at*’run procedurs.

{Important Note: |
To prevent damage of the DAE probe connector pins, use great care when installing the |
probe to the DAE. Carefully connect the probe with the connector notch oriented in the |
mating position. Avoid any rotational movement of the probe body versus the DAE
while turning the locking nut of the connector. The same care shall be used whan
disconnecting the probe from the DAE.

Schmid & Parner Enginesring

TH_BROMOZ15AD DAE4.doc 11.12.2002
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Foughaussirasse 43, 5004 Zurich, Switzerland

Schweirerischer Kallbrierdienss
Service suigge d'élalonnage
Sarvizio svizzaro di tarature
Swiss Callbration Sardlce

Aceredited by the Swiss Accraditation Sendce (SAS) Aceraditation Mo SCS 108
The Swiss Accreditstion Servics k2 ane of the signstories to the EA
Multilateral Agreemant for the recognition of calibration certificatas

cient  CCS-CHN (Auden) Cedificate Ho: DAE4-1245 Juli3
CALIBRATION CERTIFICATE

Objesc DAE4 - 50 000 D04 BM - 5N 1245

| Calibration procedura|s) A CAL-DE.v2E
Calibration procedure for the data acquisition electronics {DAE)

| Calibrafion dabe: July 25, 2013

Thits callorafion cariificate documenis e raceability to national stendeards, which realize the: physical units of measuements (1)
| Thie measuremants and the uncarainkes wkh confidanca probability ane given on the falkoving papes and are part of the cerficte,

Al calicrations hava baen corducted in the diosed boraiory faciity: eméronmeant femperatuns (22 = 3)°C and humidity < TO%%.

Cabbration Equipment used (METE crifical lor calbralion)

Primary Slandards | ID# Cal Data [Canifcate Ma.)  Schedued Calibradion
Kethley hMultimster Type 2001 | ZM: DE1027TE [2-0et-12 (Mo 12728) Ocl-13
| Sacondary Slandarts & Gheck Daka (0 housel Schaduied Chack
| Aulo DAE Cafibration Uil SE UWS 053 A8 1001 0F-Jan-13 [in haues chask) In Nodiss e Jan-14
Calibrator Box W21 SE UMS 006 AA 1002  O7-Jan-13 (in housa chaok) In house chede Jan-14
Iarme Funciion Eignature
Calinrated by: Diririy st Shaffar Tachriigian %‘\
Approved by: Fin Bamhoit Diprty Tachnoal Manager g _[-g"' =
L B
Issuat July 25, 2012
Thits ¢alibrafion caridicate shall not ba reproduced excepd i full withowt wrilten appodal of e labarabary.
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Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zeughaussirasse 43, BI04 Furich, Switzeriand

5 Schweizerizcher Kalibriordienest

c Befvice suisse d'@alonnage
Servizio gvirzrero & tarstura

S  swiss Calibration Service

Aezredited by the Swiss Aceraditstion Service (545) Accraditation Mo.: SCS 108
The Swiss Acsreditation Sarvice (s one of tha sipnatorkas 1o the EA
Muiziiaterad Agresment 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 Parametars
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to nalional standards. The figure given
comesponds to the full scale range of the voltmeter in the respective range.

¢ Conneclor angle: The angle of the connactor Is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not requirad.

& The following parameters as documented in the Appendix contain technical information as a
result from the performance test and reguire no uncertainty.

s DC Vollage Measurement Linearity: Verification of the Linearity at +10% and -10% of

the nominal calibration voltage. Influence of offset voltage i1s included in this
measuremeant.

«  Comman mode sensifivily: Influence of a positive or negative common mode voltage on
the differential measurement.

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

e AD Converter Values with inpuis shorfed: Values on the internal AD converter
comesponding to zero input voltage

&« [npuf Offset Measuremeant, Output voltage and statistical resulls over a large number of
zero voltage measurements.

= Input Offset Current, Typical value for information; Maximum channal input offset
current, not considering the input resistance.

= nput resistance: Typical value for information: DAE input resistance at the conneactor,
during internal auto-zercing and during measuremant,

= Low Baftery Alarm Vollage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

»  Power consumption: Typical valua for information. Supply cuments in varous operating
modes.

Cerlificate Mo: DAE4-1245_ Jul13 Page 2 of &
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DC Voltage Measurement
AD - Converier Resalution nominal

High Range:
Levar Riange:

1L5E = G100,
1LSE = SRV,

full range = =100, +300 my

full range =  -1.......

Farm

DASY measurament parametars: Aute Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

High Range

X

Y

F

405,840 & 0.02% (k=2)

404 664 £ 0.02% (k=2)

405.801 + 0.02% (k=2)

Low Range

4.00386 £ 1.50% (k=2)

3.98278 + 1.50% (k=2)

Connector Angle

402487 £ 1.50% (k=2)

Connector Angle 1o be used in DASY system

Jos°+1°®

Cartificate Mo: DAE4-1245 Jul13
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Appendix
1. DC Voltage Linearity
High Range Reading (uv) Differance [uV) Error (%)
chénnéj X +Input 199882 87 447 o000 |
Channal ]{. s It 000 B4 .50 EII}'.'.I
Channel X - Input 10608, 11 1,66 .01
Channel ¥ + Input 10000430 -3.32 .00
Channel Y+ Input 2000164 075 0.00
Channel ¥ - Input -20000.51 0.28 -0.00
ChannelZ  +Input 169995.90 1,30 -0.00
Channel + Inpast 20000.30 0,60 =0.00
_¢hfm:|nnl L = Input -19099.90 0.89 -0.01) »
Low Range Reading (V) Difference {uv) Errar (%)
Channel X + Impast 200151 0.38 ooz
Channel X + Inpast | 201.72 2 0.1
Channel X = Input =198.78 028 0.14
[ChannelY  +input 200072 041 0.0z
|Channel Y+ Input 199,98 150 0.74
Channal ¥ = Input -1838.85 —DEB | Ell. '1|1-
Channel Z + Input 2000.21 .64 -0.04
:Fr:nnna-l Z + mput 200,77 0. 56 028
| Channel Z - Im:lui. -198.95 -1.28 0.65
2. Common mode sensitivity
DASY measurement parameters: futo Fero Time: 3 sec; Measuring Gme: 3 sec
| Comvmon mode ! High Range Low Range
Input Veltage (m\y) Average Reading (pV) Avarage Reading (pV)
Channel X ' 20 | 824 1001
- 200 10,27 B.63
Channal ¥ 200 <132 -7
- 200 B.63 334 A
Channel Z 200 -5.84 £.42
=200 513 4.65
3. Channel separation
DASY messurament parameters: Auto Fero Time: 3 s=c; Messuring ime: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel ¥ (pV} Chanmel Z (V)
Channal X 200 416 -2 B
Channel ¥ 200 g.78 3.08
Channel Z 200 0.96 7.22 -
Cerificabe Mo: DAE4-1245_Jul3 Page 4 of &
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auta Zero Time: 3 sec; Measuring time: 3 sac

High Range (LSB) Low Range {LSE}
Channel X 18874 16183
| Channel Y 16451 15884
| Channel Z 16032 15717

5. Input Offset Measurement
DASY measurernent parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec
Input 10MEY
Average (V) | min. Offset (1V) | max. Offsat vy | S DeIaten
Channel X 094 -I:I. 24 2.04 048
Chamnel ¥ 442 -1.81 054 0.47
Channel Z -0.83 2.62 0BT 0.60
6. Input Offset Current
Blorniral Input circuitry offsel curment an all channels: <25fA
7. Input Resistance (Typical values for information)
Zerolng (kOhm) Measuring (MOhm)
Chanmnal X 200 200
Channel ¥ 200 200
Channel £ 2060 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Lewval (VDC)
Supply (+ Vice) +7 5
Supply (- Vee) 7.8
8. Power Consumption (Typical velues for information)
Typical valuas Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply [+ Vec) =+{1.01 +E w14
Supply (- Vec) —0.01 -8 -0
Corlificale Mo: DAE4S-1245_Jull13 Page 5ol &
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Calibration Laboratory of A, Schwaiasrischer Kalibriondionst
Schmid & Partner - i‘:-h_':’-' % smq:.':::l:a :;ﬂ;;rann-g:m

Engineering AG T Sarvizie svicoers d taratura
Zoughausstrassa 43, 3004 Turich, Switterland '%,,ﬁﬁwx? Swizs Calibration Senvice
Azcraditea By M Swies Astradibaiion Serice (SAS] Beeradilation Ne.: SCS 108

Thie Swiss Accredifation Servico is ono of the signatonies to tha EA
Multitsteral Agresmont fior the rocognition of callbration certificates

chient  CCS-CN (Auden) Cortificate Ne: EX3-3T98_Jul13
|[CALIBRATION CERTIFICATE

Deject EX3DV4 - SH:3T98

Callmraion procaduials) QA CAL-01.vB, OA CAL-14 %3, QA CAL-23 vd, QA CAL-25.vd

Calibration procedure lar dosimetrio E-field probes

Calinnaon dabs July 26, 2013

This calibration cedificate focumants th traceabiliy to nebional standards. which reakes iba physical unils of measurements (31
The messuremants and fha uncertainties with confidance probabilty ane gaen an e S lowing papes and are paet of the cerificata.

| Al calfrafors hive been conducted in the closed laboratory faclity: envirenment temperahas (22 £ 3)°C and humicity < 705

Calioratean Equipmant used (METE cilical for cakbralion)
Primary Standards I | Cal Date [Carskicate Ne.) Schweduled Caibratian
Pwaf faber E44180 GBA 125507 4 | O8-hpr13 Mo 21701733 Apr-14
Power sensar E4E45A WY 4BACET | Dd-Ape-13 (No. 21T-0173) Apr=14
Relerence ) did Attenuaior S 55054 (3c) | 0#-ape-13 (Mo 21701737 Aprid
Falerance 30 46 Allenualet | Sk S5277 (00 A 13 (Mo, 217-01735) Apr-14
Raterance 30 4B Alleruaion 5K 85128 {30k | Od-Apn13 (Moo 217401728) Apr-14
Raferance Probe ES30WE Sk 3013 | 28-Dec-12 (Mo, E353013_Dec12) Diez-13
DAEd Skt GG 31 -Jan-13 {Mo. DAE4-BEQ_Jan13) Jer-14
En-c-:rr:larp Saandards {[=] | Check Date fr house) Sehsduled Check
RF ganeralsr HP SH4EC LEE6421LI01 700 485 {in housa oheok Agr-13) I it check: Agr-15
Matwirk Anayeer HP 8753E | LESSETIE0GES 18-Oct<0 (in house check Col12) In hiouss chack: Oct-13
[r— Fianctinn Fagnatiina
Colirated by Dimes Bigy Lahcratory Techrician i) il
I
Approvad by Kalja Pokoric Techrical Marsgur ‘{jﬁﬁ:ﬁ%}’
Tagugd. Sy 25, 2003
| Thiss calibrastion cerificate shal not be rereduced except in ) witout witien sporeval of e laboratory
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Calibration Laboratory of e

% ol 8 Schusizerischar Kalirierd)
Schrr'lll:l i F'*artmar s —_—F:’: c C Fervice suizse d'elalonnage
Engineering AG T g Sarvizie svizzare di taratura
Zoughausstrasse 43, 8094 Zurich, Switzerand ﬁ;;-:ﬁ}" Swiss Calibration Servics
“tanl
Arzradited by the Swiss Accredilation Service {SA5) Accreditation No.: SC3 108

The Swiss Accreditation Serdes Is ane of the signatories o the EA
Multilateral Agresman for the recognition of calibration cartificates

Glossary:

TEL tssuwe simubating Bguid

MORMe vz senaitivity in free space

CormF sensitivity in TSL [ NORMx, v.2

DCP diode compression poant

CF crest factor {1duty_cyche) of the RF signal

AEBCD medulation dependent lingarization parameters

Polarization g j rotaticn around probe axis

Polanzation % & rotation arownd an axis that is in the plane normal to probs axis (at measurement center),

Le., & =10 iz noemal fo probe axis

Calibration is Performed According to the Following Standards:

a) |EEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Feak Spatial-Averaged Specific
Absorplion Rate (SAR) In the Human Head from Wiredess Communications Devices: Measuramant
Techniques”, Decamber 2003

b} 1EC 62208-1, "Procedure to measure the Specific Absorptlon Rate (SAR) for hand-held devices used in close
proximity to the ear {frequency range of 300 MHz to 3 GHz)®, February 2005

Methods Applied and Interpretation of Parameters:
+  NORMx .z Assessed for E-field polarization & = 0 {f < 900 MHz in TEM-cell; £ > 1800 MHz R22 waveguide).
HWORMx,y.z are only intermadiate values, iLe., the uncerainties of NORM: v,z does not affect the E*-feld
uncartainly nssde TSL {see below ComF).

= WORMTx ¥z = NORMx, y, 7 ® frequency_responss (sse Freguency Response Chart). This lineanzation is
implamentad in DASYE software versions later than 4.2, The uncartainty of the frequency responss is includad
in the stated uncertainty of ComdE,

s DCPx .z DCP are numerical inearzalion parameters assessed based on the data of power sweep with CW
sagnal [red uindartanty reguired), DCP does not depend on freguency nor media.

= FAR: PAR i tha Peak to Sverage Fatio that is not calibrated but determined based on the signal
charactenstics

= Ak vE Bx g G Dz ViR ez A B, G, D are numerical linearizefion paramaeters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
madia. VR is the maximum calibration range expresasd in RME vollage across the diode,

s ComeF and Boundary Effect Parameters: Assessed in flal phantom using E-feld (or Temperature Trangfes
Standard for f = B00 MHz) and inside waveguide using analytical fizld distributions baged on power
msasuramants for T = 800 MHz. The same sstups are usad for assessmeant of the parametars applied for
bowsndary companastion (alpha, depth} of which brpical unceriainty valuss ara given. Thass paramabers are
used in DASY4 aofiware to mprove probe accuracy clzse to the boundary. The sensitivity In TSL correspomsds
o NORNMx, .z * Convc wheraby the uncertainty cormesponds to that given for Canw. A frequency dependent
ConmeF & usad in DASY version 4.4 and highar which allows extending the vabdity from + 50 MHz to £ 100
MHE,

= Spherical isciropy (30 devishion from isefropy): in 8 field of low gredients reafized wsing & flat phantom
expased by a patch antenna,

s Fansor Cissl The sensor offsal cormesponds to the offsal of virtual measuresment cantar from the prabs tp
{on probe axis). Mo Wlerance reguined
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

Sensor X Sonsor Y Sensor £ T Unc (k=2) |
[ Mom @vivimE 054 .51 0.58 | +101%
| DCP [y 054 Of 8 8. |
Modulation Calibration Parameters
o Communication System Name A B c ) VR Une™
dB dBvpV d8 mv {k=2)
|o cw x| oo 00 | 1o | 000 | 1644 | 230%
¥ | 0.0 0.0 1.0 168.1
F 0.0 0.0 1.0 130.8

The reported uncerlainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for 8 normal distribution carresponds to a coverage
probability of approximatealy 95%.

* Tha unceriainties of ManmX.Y . Z do ol alfect ihe E™field uncerizinty s TSL {see Poges § and &)

" Mumerical iraarization paramater: uncariainty net regurad

~ UnCeriginty is deleomined using Fie masx. desiation from linear resporse apphang rectangular dstribulion and & eprsssad for e squena of e

S wal 158,
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Head Tissue Simulating Media

N Relative | Conductivity | [ | Depth | Umct |
fIMHz)® | Parmittivity (Sim})" | ConvFX | ConvFY | ComvFZ | Alpha | (mm) [k=2)

B35 41.5 {1,580 | 916 516 916 0.3% 0.5 +12.0 %
900 41.5 0.97 9.0 4.1 9,01 0.35 093 +12.0%
1810 4.0 1.40 | _T.78 .78 779 0.73 0.54 +12.0 %

1900 40.0 1.40 7.73 7.73 773 | 068 | 062 | £120% |
300 400,00 140 .73 773 773 | 08D 058 | £120%
2450 392 1,80 7.08 7.08 7.08 066 | D62 | +120%
5200 36.0 486 485 4 85 485 037 | 180 | +134%
5300 5.9 4. 78 | 4.7 4.1 471 | 038 180 | £131%
| 5500 356 496 | aTe 476 | 476 | 036 | 180 | +131%
SE00 355 507 4.5 i .51 4.51 0.4 1.60 131 %
SBOT 353 5.27 448 448 | 448 040 | 180 | £134%

& I-'.'nq:.mr:!,' vabchty of £ 100 MHz oriy spolies for DBSY w4 anid Righsr (208 Froa 20, slsa | 5 reatriciad to + 50 MHz, The pncartsinty 1B fhe RES
ol the Cornf wrceriginty at calibration frsquency and the uncertainty for the indicabed frequency band

F i frequencies betow 3 GHz, the validity of tksue paramaters j and o} can be relomsd to = 10% F iquid compensation formula s apelied o
mMERSLIRG S values, Al reguancias aboye 3 GHz, 1he validity of 1Esue pamamaters (& and o} i\ reeiriciad 10 = 5%, Tha uncenainty is the RS of
fhe ConwF uncersinty for indicated terget fSsue paramsiers.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Calibration Parameter Determined in Body Tissue Simulating Media

Relathe Conductivity Dapth Unet. |
1(MHz)® | Permittivity” (Sim)” | ComvFX | ConvFY | ComF2 | Alpha | (mm) {k=2)

B35 a5.2 0.Aar BT 827 BT .49 0.84 £12.0 %
00 0.l 1.08 211 .11 .11 (.80 0.62 £ 120 % :
1810 533 1.52 A5 Ta5 T.46 0.37 .88 £12.0 %
1000 53.3 1.52 7.32 7.32 rap 037 | 0856 | £120%
2000 h3.3 182 754 7.54 7.54 0.29 1.04 2120 %
2450 a2.T 1.85 7.08 F.o8 .08 .80 L.67 2120 %
5200 48.0 5.30 4.38 4.38 438 | o041 1.80 | £131%
DM 48.9 542 4.2 4.22 4.22 041 1.80 £13.1%
5500 48.6 5.65 3.93 393 | 383 | 048 1.90 | #131%
DG 48.5 5.77 3.92 3.92 3482 0.38 1.80 2131 %
5800 48.2 8.00 4.24 424 | 424 | D468 | 180 | £13.1%

A Fraquency validity of + 100 MHz anly spples for DASY w4 and higher (Ses Page 2), slee i resticied bo + B0 MHz. The uncartmnty is tha RS5

of the Comd unoetainky & calbration requendy’ and s uncarmsirty ke B indicabed Frequsncy band.

" Al fraqusancies bakra 3 GHz, (he wadidity of lisaus parametsrs (2 ord =) can be relawed o+ 1 0% # iquid compensation fammada s appling o
measured SAR values. A% frequencies abeovi 3 GHz, the validity of lissue paramgters (2 and =) 5 rasinclad o+ 5%, The uncertsinty ks the RSS of

the Corn uncertainty for indicalad target ftswe paramalers
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EXAI0N4— BNGTES

Frequency Response of E-Field
(TEM-Cell:ifl110 EXX, Waveguide: R22)

July 26, 2093

Frequency response [normalized)
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Uneertainty of Frequency Responsa of E-field: £ 6.3% {(k=2)
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B =17 Report No: C140218S02-SF

Uncartainty of Axial lsotropy Assessment: £ 0.5% (k=2)

Corfificate Mo: EX3-3788_Jul13 Pageaof 11

rayc o1l vl ov

EX30V4— SN3TAE July 28, 2013
H — [+ ]
Receiving Pattern (¢), 3 =0
=600 MHz, TEM =1800 MHz R22
L. N - G
L] bl T af
bi_ o4 g '_l.la b e TR T
o1 L] 38" 1]
™ Im
L L] ® L [ ] [ ]
Tat X T z Tal X Y £
0:5-]

= [ i

2 L o o e = i E -
w OB ..-“l.'!-"“'!' -: g '::'—-"""" - = -:'-'*-‘ud-'h.v--;- g e L= = g :‘—;-ﬂ-:l""j'_-u T2
g ; !

(] I 1 1 1 1
i T T T T I
] 100 =l Lu} 5 | 0
ol [7]
L] [ ]
liligzisd -:-.'31'-"!1 fau'a_ﬁf-sz 00T Bz

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140218S02-SF FCC ID: 2ABXQ-B8303 Date of Issue :February 25, 2014

EXE0VE~ SN 37498 July 28, H13

Dynamic Range f(SAR}c.q)
(TEM cell , f = 500 MHz)
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Uncertainty of Linearity Assessment; £ 0.6% (k=2)
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Conversion Factor Assessment

=834 MHz, WGELS RS {H_conw) I = 1300 MHz WELS R22 (H_comvF)
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Uncertainty of Spherical Isofropy Assessment:  2.6% (k=2)
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EXGOVY— BN-3798

July 26, 213

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parameters

Sansor Amangement | ~ Triangular |
Connactor Angls (7] 424 |
Mechanical Surface Deteclion Mode enablad |
_Gﬁltr'.;.al Burface Detection Mode dizabled |
Frobe Cwerall Length 23T mm
Probe Body Diameter 10 mm |
Tl Length B 8 mm
Tip Diameter 25 mm

: “robe Tip to Sansor X Calibeation Paoint 1 rim

i?u::fi-p to Sansor ' Calibration Point 1 rmm

| Frobe Tip o Sensor Z Calibration Point 1 mm

| Recommended Measurement Distance rom Surface 2 mm
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APPENDIX C: PLOTS OF SAR TEST RESULT

The plots are showing in the file named Appendix C Plots of SAR Test Result
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