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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name:

3G Smartphone

Brand Name:

Cellacom

Model Name.:

T702a

Series Model:

T702X (X represents a-z )

Devices supporting
GPRS:

Class B

Description Test
Modes(worst
case ):

SIM 1 and SIM2 is a chipset unit and tested as single chipset

Device Category:

PORTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | May 31,2014 to June 4, 2014
Aopplicant: Delang Electrnic(Jiangxi)Co.,Ltd
PP " | De'an County Industrial Park,Jiujiang Jiangxi Province,China
SHENZHEN TELACOM SCIENCE & TECHNOLOGY CO., LTD
Manufacturer: | 7/F Block E2, TCL International E City, Zhong Shan Yuan Road 1001, Xili,

Bao'an District, Shenzhen,PRC

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 thel
same results due to production tolerance and measurement uncertainties.

Approved by: Tested by:
Tett £ |l T
i
¥
“d | gech.
Jeff Fang Luck.Fu
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name:

3G Smartphone

Brand Name: | Cellacom
Model Name.: | T702a
Series Model: | T702X ( X represents a-z)
Model Discrepancy: | N/A
FCC ID: | 2ABV9-T702A
Power reduction: | NO
DTM Description: | N/A

Device Category:

Production unit

Frequency Range:

GSM 850: 824.2 ~ 848.8 MHz
PCS1900: 1850.2 ~ 1909.8 MHz
WCDMA BandlIl:1852.4~1907.6MHz
WCDMA BandV:826.4~846.6 MHz
WLAN 2.4GHz: 2412 ~ 2462 MHz
Bluetooth: 2402 ~ 2480 MHz

Transmit
Power(Average):

GSM 850:31.89 dBm

GPRS 850:31.66 dBm

GSM 1900:29.65 dBm
GPRS 1900:28.67 dBm
WCDMA Band 11:22.75 dBm
WCDMA Band V:21.64 dBm

802.11b:11.26 dBm
802.11g:9.87 dBm
802.11n HT20:8.43 dBm
802.11n HT40:8.56 dBm
Bluetooth:5.23 dBm

Max. Reported
SAR(1g):

Head: Body:

GSM 850:0.544 Wikg
GSM 1900:0.180 W/kg
WCDMA Band 11:0.257 W/kg
WCDMA Band V:0.401 W/kg
802.11b:0.290 W/kg

GSM 850:1.054 Wikg
GSM 1900:0.378 W/kg
WCDMA Band 11:0.499 W/kg
WCDMA Band V:0.500 W/kg
802.11b:0.241 W/kg

Modulation Technique:

GSM/GPRS: GMSK

RMC/AMR: QPSK

HSDPA: QPSK

HSUPA : QPSK

802.11b: DSSS (CCK, DQPSK, DBPSK)

802.11g/n: OFDM (QPSK, BPSK, 16-QAM, 64-QAM)
Bluetooth : GFSK + m/4DQPSK+8DPSK

Accessories:

Power supply and ADP (rating )

Input:100-240V
Output: DC5V, 800 mA

Battery (rating)

Capacitance:1300 mAh
Rated Voltage:3.7V

Antenna Specification:

WWAN: FPCB antenna
WIFI: FPCB antenna
Bluetooth : FPCB 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 248227 D01v01r02 SAR Measurement Procedures for 802.11 a/b/g Transmitters
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 D01v02 SAR test for 3G devices

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

Xl KDB 941225 D06v01r01  Hotspot Mode SAR

. 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.

During WLAN SAR testing EUT is configured with the WLAN continuous TX tool,and the
transmission duty factor was monitored on the spectrum analyzer with zero-span setting

For WLAN SAR testing, WLAN engineering test software installed on the EUT can provide
continuous transmitting RF signal.
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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?m‘ﬂ;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

-

Polbiaiacs it voaiil S v il DASYS

- - ins F

robot controlies

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).

e 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.
e DASYS5 software.

e 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.

e Tissue simulating liquid mixed according to the given recipes.

e 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
DAE3) 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/0-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)
+ 0.5 dB in HSL (rotation normal to probe axis)
Dynamic Range: 10 yW/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)
|IDescription 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 II
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: Maijor ellipse axis: 600 mm
Minor axis: 400 mm 500mm
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|Device Holder for SAM Twin Phantom

IConstruction: In combination with the Twin SAM Phantom, the
Mounting Device (made from POM) enables the
rotation of the mounted transmitter in spherical
coordinates, whereby the rotation point is the ear
opening. The devices can be easily and
accurately positioned according to IEC, IEEE,
CENELEC, FCC or other specifications. The
device holder can be locked at different phantom
locations (left head, right head, 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
D5GHzV2: dipole length: 20.6 mm; overall height: 300mm

System Validation Kits for ELI4 phantom

IConstruction:  Symmetrical dipole with 1/4 balun Enables r
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 P
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
D5GHzV?2: 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;, ajp, aj1, ai»
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density Yo,

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:

- 2 o
Vi Ui + Ui dei
with V; = Compensated signal of channel i(i = x, y, z)
Ui = Input signal of channel i (i=xY,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.
B \/Norm,-' ConvF

2

Ao+ amf + ailZf

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

H-field probes: -
P H=Vi

ConvF = Sensitivity enhancement in solution
aijj = 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):

E.=\E.+E.+E:
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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
Ew: = total field strength in V/im
o} = conductivity in [mho/m] or [Siemens/m]
yo, = equivalent tissue density in g/cm3
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.

SAR =E.,-

2

p -—Es O p -H 377
3770

with  Ppwe = Equivalent power density of a plane wave in mW/cm?
Ew: = total electric field strength in V/im
H;ot = total magnetic field strength in A/m
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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:

.S' = .c.- ":'ul T il —-II 'r.l.‘ﬁllﬁ—-'
o T Speapl o jeostiy)

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;:ﬂ:rtia"i/? v ersot':lab?;:::)yn Divisor|C11g 3;1“8393‘1 +9/, Vior Vg
IMeasurement System
Probe calibration 5.5 normal 1 1 5.5 oo
Axial isotropy of probe 4.7 rectangular| 3 0.7 1.9 o
[Hemispherical Isotropy of probe 9.6 rectangular| 3 0.7 3.9 0
Probe linearity 4.7 rectangular| 3 1 2.7 0
Detection Limit 1.0 rectangular| 3 1 10.6 ©
Boundary effects 1.0 rectangular| 3 1 0.6 ©
|Readout electronics 0.3 normal 1 1 0.3 o0
|Response time 0.8 rectangular| 3 1 0.5 ©
Ilntegration time 12.6 rectangular| 3 1 1.5 ©
Probe positioning +2.9 rectangular| 3 1 +1.7 %
Probe positioner 0.4 rectangular| 3 1 0.2 0
|RF ambient Noise 3.0 rectangular| 3 1 1.7 ©
|RF ambient Reflections 3.0 rectangular| 3 1 1.7 ©
IMax.SAR Eval 1.0 rectangular| 3 1 0.6 ©
Test Sample Related
Device positioning 2.9 normal 1 1 2.9 145
Device holder uncertainty 3.6 normal 1 1 3.6 5
Power drift 5.0 rectangular| 3 1 2.9 0
[Phantom and Set up
Phantom uncertainty 4.0 rectangular| 3 1 2.3 ©
Liquid conductivity(target) 5.0 rectangular| V3 |0.64 1.8 o
Liquid conductivity(meas.) 2.5 rectangular 1 0.64 1.6 o0
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 121.4

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 7-1c
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

—

EEC
P - sar reference point
|_ EC - sntrance o sar 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) & 5 (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

(¢ = relative permittivity, ¢ = conductivity and p = 1000 kg/m°)
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11.2 LIQUID MEASUREMENT RESULTS

The following table show the measuring results for simulating liquid:

Permitivity(e ) | 41.50 43.19 4.07 5

Head835 21.5 2014-5-31
Conductivity(o) | 0.90 0.9013 0.14 +5
Permitivity(e ) | 55.20 54.33 -1.58 5

Body835 21.5 2014-6-3
Conductivity(o) | 0.97 0.97 0.00 5
Permitivity(¢ ) | 40.00 38.47 -3.83 5

Head1900 21.5 2014-6-1
Conductivity(o) [ 1.40 1.423 1.64 5
Permitivity(e ) | 53.30 53.65 0.66 5

Body1900 21.5 2014-6-3
Conductivity(o) | 1.52 1.58 4.08 5
Permitivity(e ) [ 39.20 38.84 -0.92 5

Head2450 215 2014-6-4
Conductivity(o) | 1.80 1.81 0.56 5
Permitivity(e ) | 52.70 52.16 -1.02 5

Body2450 215 2014-6-4
Conductivity(a) | 1.95 1.97 0.77 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

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

o The DASY5 system withan E-fileld probe EX3DV4 SN: 3798 was used for the measurements.

o 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.

Deptﬂ of Liquid

e ———————

23

22

g

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

Head835 22 21.5 0.25 2.34 9.50 9.36 -1.47 | £10 | 2014-5-31

Body835 22 21.5 0.25 2.46 9.53 9.84 3.25 +10 | 2014-6-3

Head1900 22 21.5 0.25 9.85 40.40 39.40 -248 | £10 [ 2014-6-1

Body1900 22 21.5 0.25 10.20 40.50 40.80 0.74 +10 | 2014-6-3

Head2450 22 215 0.25 12.50 52.60 50.00 -494 [ £10 | 2014-6-4

Body2450 22 215 0.25 12.50 49.20 50.00 1.63 +10 | 2014-6-4
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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 PCS1900 due to its highest frame-average

power.

3. For hotspot SAR testing, the EUT was set in GPRS 4 Tx slots for GSM850 and GPRS 4 Tx PCS1900 due to its

highest frame-average power.

4. For body worn SAR testing, the EUT was set in GSM Voice for GSM850 and PCS1900 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) 31.89 31.65 31.73 29.41 28.68 29.65
GPRS 8 (GMSK,1 Uplink) 31.66 31.54 31.32 28.51 28.67 28.42
GPRS 10 (GMSK,2 Uplink) 30.58 30.64 30.61 27.66 27.37 27.41
GPRS 11 (GMSK,3 Uplink) 29.29 29.54 29.52 27.65 27.32 27.38
GPRS 12 (GMSK.,4 Uplink) 28.6 28.24 28.37 26.42 26.69 26.3
Maximum Frame-Averaged Output Power
GSM(GMSK,1Uplink) 22.87 22.63 22.71 20.39 19.66 20.63
GPRS 8 (GMSK,1 Uplink) 22.63 22.51 22.29 19.48 19.64 19.39
GPRS 10 (GMSK,2 Uplink) 24.55 24.61 24.58 21.63 21.34 21.38
GPRS 11 (GMSK,3 Uplink) 25.03 25.28 25.26 23.39 23.06 23.12
GPRS 12 (GMSK,4 Uplink) 25.59 25.23 25.36 23.41 23.68 23.29

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 and BandV , 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 Ba Ba Be/Ba Bus CM (dB) MPR (dB)
(SF) (Note1, (Note 3) (Note 3)
Note 2)
1 2115 15/15 64 2/15 4/15 0.0 0.0
2 12/15 15/15 64 12/15 24/15 1.0 0.0
{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 15 0.5

Note 11 Aack, Anack and Acar = 30/15 with B, =30/15* f3,.

Note 2:  For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Emor Vector
Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase
discontinuity in clause 5.13.1AA, Aack and Anack = 30/15 with 3, =30/15* f_, and Acai = 24/15
with B, =24/115* .

Note 3: CM =1 for B/Bg =12/15, Prs/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 B4

= 15/15.

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

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Sub- Pe Ba Ba Be/Pa Pus Pec Pea Ped Pea CcM MPR AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) | (dB) (dB) | Index | TFCI
(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 | Peqal: 47/15 4 2 2.0 1.0 15 92
Pea2: 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: Aack, Anack and Acgor = 30/15 with ﬁﬁes =30/15* ﬁc .

CM = 1 for Bc/Ba =12/15, Pns/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.
For subtest 1 the pc/pq ratio 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 pc = 10/15 and Bg = 15/15.
For subtest 5 the pc/pq ratio 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 Bq = 15/15.

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.

Bed can not be set directly, it is set by Absolute Grant Value.
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Band WCDMA Band Il WCDMA Band V

Channel 9262 9400 9538 4132 4182 4233
Frequency(MHz) | 1852.4 1880 1907.6 826.4 836.4 846.6
AMR 21.65 21.31 21.48 21.20 21.13 21.26
RMC12.2K 22,75 22.34 22.68 21.51 21.64 21.34
HSDPA Subtest-1 20.39 20.50 20.18 20.15 20.65 20.37
HSDPA Subtest-2 | 20.64 20.27 20.36 20.32 20.33 20.57
HSDPA Subtest-3| 20.58 20.63 20.62 20.43 20.14 20.56
HSDPA Subtest-4| 20.54 20.67 20.46 19.87 19.45 19.31
HSUPA Subtest-1 20.39 20.34 20.51 21.56 21.36 21.55
HSUPA Subtest-2| 20.63 20.28 20.45 20.20 20.17 20.36
HSUPA Subtest-3 | 20.30 20.11 20.28 20.54 20.52 20.61
HSUPA Subtest-4| 20.65 20.27 20.42 19.68 19.43 19.48
HSUPA Subtest-5| 20.52 20.14 20.38 20.40 20.32 20.49

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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WLAN Conducted output power(dBm):

Mode Channel | Frequence po‘:‘r,:r@%em)
1 2412 MHZ 11.20
802.11 b 6 2437 MHZ 11.18
11 2462 MHZ 11.26
1 2412 MHZ 9.87
802.11g 6 2437 MHZ 9.75
11 2462 MHZ 9.59
802.11 n 1 2412 MHZ 8.26
20M 6 2437 MHZ 8.43
11 2462 MHZ 8.28
80211 n 3 2422 MHZ 8.31
40M 6 2442 MHZ 8.56
9 2452 MHZ 8.32
Bluetooth Conducted output power(dBm):
Average power(dBm)
CH Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHO00 2402MHZ 4.590 4.71 4.81
CH39 2441MHZ 4.952 5.12 5.21
CH78 2480MHZ 4.938 5.13 5.23

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)] - [\fehz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR,24 where
* fgHz) 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) 2.480
SAR exclusion threshold 1.118
Antenna to user (mm) 10
Body Frequency(GHz) 2.480
SAR exclusion threshold 0.559

Per KDB 447498 D01v05r02 exclusion thresholds is 1.118< 3, Bluetooth RF exposure evaluation is
not required.
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The Tune-up Maximum

Measured Conduct

Mode Power(Customer Declared)(dBm) Range Pg';);irr(':é%)
GSM 850 31+/-1 30~32 31.89
GPRS 850-1TS 31+/-1 30~32 31.66
GPRS 850-2TS 30+/-1 29~31 30.64
GPRS 850-3TS 29+/-1 28~30 29.54
GPRS 850-4TS 28+/-1 27~29 28.60
GSM 1900 29+/-1 28~30 29.65
GPRS 1900-1TS 28+/-1 27~29 28.67
GPRS 1900-2TS 27+/-1 26~28 27.66
GPRS 1900-3TS 27+/-1 26~28 27.65
GPRS 1900-4TS 26+/-1 25~27 26.69
WCDMA Band Il 22+/-1 21~23 22.75
HSDPA Band Il 20+/-1 19~21 20.67
HSUPA Band Il 20+/-1 18~21 20.65
WCDMA Band V 21+/-1 20~22 21.64
HSDPA Band V 20+/-1 19~21 20.65
HSUPA Band V 21+1/-2 19~22 21.56
IEEE 802.11b 11+/-1 10~12 11.26
IEEE 802.11g 9+/-1 8~10 9.87
IEEE 802.11n(20M) 8+/-1 7~9 8.43
IEEE 802.11n(40M) 8+/-1 7~9 8.56

Bluetooth 5+/-1 4~6 5.23

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/kg, 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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lllustration for Body Worn Position

Hotspot Mode Exposure conditions

For handsets that support hotspot mode operations, with wireless router capabilities and various web
browsing functions, the relevant hand and body exposure conditions are tested according to the hotspot
SAR procedures in KDB 941225 D06. A test separation distance of 10 mm is required between the
phantom and all surfaces and edges with a transmitting antenna located within 25 mm from that surface
or edge. When the form factor of a handset is smaller than 9 cm x 5 cm, a test separation distance of 5
mm (instead of 10 mm) is required for testing hotspot mode. When the separation distance required for
body-worn accessory testing is larger than or equal to that tested for hotspot mode, in the same
wireless mode and for the same surface of the phone, the hotspot mode SAR data may be used to
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support body-worn accessory SAR compliance for that particular configuration (surface).

Antenna Position

‘ omm  TOP side
* 2mm < >
<:> 46 mm
Camera
A Bluetooth and wifi Antenna
95 mm
Right side Rear view Left side

87mm

WWAN Antenna

-——iTE ¥9mm 2 mm

ottom side
Device dimensions (H x W): 120 x 64 mm
Antennas Wireless Interface
GSM850
PCS1900
WWAN Antenna WCDMA Band V
WCDMA Band Il
Bluetooth &WLAN Antenna WLAN 2.4GHz
Bluetooth

Page 31 of 100
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




~» Compliance Certification Services Inc.

f Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014
Test Mode
GSM 850/PCS1900 Data transmission mode(GPRS)/Voice mode(GSM)
WCDMA Band I

WCDMA Band V Data transmission mode(12.2k RMC)

IEEE 802.11 Data transmission mode(802.11b)

Body Exposure Condition for WLAN

Distance of the Antenna to the EUT surface/edge
Test distance: 10 mm

Front Rear Top side Bottom side | Right side Left side
Antenna
(mm) (mm) (mm) (mm) (mm) (mm)
WWAN 7<25 2<25 2<25 87>25 2<25 46>25
Body test position for WLAN
Distance of the Antenna to the EUT surface/edge
Test distance: 10 mm
Antenna Front Rear Top side Bottom side Right sid Left side
WWAN Yes Yes Yes No Yes No
Body Exposure Condition for WWAN
Distance of the Antenna to the EUT surface/edge
Test distance: 10 mm
Antenna Front Rear Top side Bottom side | Right side Left side
(mm) (mm) (mm) (mm) (mm) (mm)
WLAN 7<25 2<25 95>25 2<25 2<25 2<25
Body test position for WWAN
Distance of the Antenna to the EUT surface/edge
Test distance: 10 mm
Antenna Front Rear Top side Bottom side Right sid Left side
WLAN Yes Yes No Yes Yes Yes
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11.6 EUT SETUP PHOTOS

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

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

o

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

GSM SAR
Test Fre max Tllxjne- scalin Power Scaled
Band Mode Position Ch. (MH%.) Power LinF:it Facto? Drift SAR1g | sAR1g
(dBm) (dB) (mWig) | (mwig)
(dBm)
GSM850 | Voice | RightCheek | 128 | 824.2 31.89 32 1.026 0.14 0.481 0.493
GSM850 | Voice | RightTilted | 128 | 824.2 31.89 32 1.026 0.04 0.322 0.330
GSM850 | Voice | LeftCheek | 128 | 824.2 31.89 32 1.026 0.03 0.530 | 0.544
GSM850 | Voice | LeftTited | 128 | 824.2 31.89 32 1.026 -0.02 0.341 0.350
PCS1900 | Voice | Right Cheek | 810 | 1909.8 29.65 30 1.084 0.04 0.166 | 0.180
PCS1900 | Voice | RightTilted | 810 | 1909.8 29.65 30 1.084 0.07 0.057 | 0.062
PCS1900 | Voice | LeftCheek | 810 | 1909.8 29.65 30 1.084 0.10 0.089 | 0.096
PCS1900 | Voice | LeftTilted | 810 | 1909.8 29.65 30 1.084 0.12 0.048 | 0.052
WCDMA SAR
Test Fre max Tllflne- Scalin Powen Scaled
Band Mode il Ch. (MH%') Power Linr:it Facto? prift | SAR19 | sAR1g
(dBm) @B) | (MWIg) | mwig)
(dBm)
WCDMA Il | RMC 12.2k | Right Cheek | 9262 | 1852.4 | 22.75 23 1.059 010 | 0243 | 0257
WCDMA Il | RMC 12.2k | Right Tilted | 9262 | 1852.4 | 22.75 23 1.059 | -0.16 | 0.081 0.086
WCDMA Il | RMC 12.2k | Left Cheek | 9262 | 1852.4 | 22.75 23 1.059 015 | 0.136 | 0.144
WCDMA Il | RMC 12.2k | Left Tilted | 9262 | 1852.4 | 22.75 23 1.059 014 | 0075 | 0.079
WCDMAV | RMC 12.2k | Right Cheek | 4182 | 836.6 | 21.64 22 1.086 018 | 0.369 | 0.401
WCDMAV | RMC 12.2k | Right Tilted | 4182 | 836.6 | 21.64 22 1.086 0.08 | 0240 | 0.261
WCDMAV | RMC 12.2k | Left Cheek | 4182 | 836.6 | 21.64 22 1.086 | -007 | 0335 | 0.364
WCDMAV | RMC 12.2k | LeftTited | 4182 | 836.6 | 21.64 22 1.086 0.11 0.227 | 0.247
WLAN SAR
Test Fre max Ttljne- Scalin FEETEL Scalad
Band Mode Position | €M (MH‘;') Power Lin'fit Factof’ Drift | SAR1g | sAR1g
(dBm) @B) | (MWIg) [ mwig)
(dBm)
WLAN 2.4G | 802.11b | RightCheek | 11 | 2462 | 11.23 12 1.194 012 | 0122 | 0.146
WLAN 2.4G | 80211b | RightTited | 11 | 2462 | 11.23 12 1.194 018 | 0102 | 0.122
WLAN 2.4G | 802.11b Left Cheek | 11 | 2462 | 11.23 12 1.194 010 | 0243 | 0.290
WLAN 2.4G | 802.11b Left Tited | 11 | 2462 | 11.23 12 1.194 005 | 0140 | 0.167
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Front in body position Rear in body position

EUT Setup Confiquration 1 EUT Setup Confiquration 2

Right Side in body position Left Side in body position

UT Setup Configuration 3 EUT Setup Confiquration 4

Top Side in body position Bottom Side in body position

EUT Setup Confiquration 5 EUT Setup Confiquration 6
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SAR Results for Body-Worn Test Records

. max | rune- . Power Scaled
Band Mode | 1ot (?':f:") ch. (';;‘:&') Power | P sli't'gf Drift | SAR19 | SAR1g
(dBm) | iBm) (@B) | (MWIg) | (mwig)
GSM850 | GPRS 4slots | Front 10 | 128 | 8242 | 2860 | 29 1.096 | -0.14 | 0.637 | 0.698
GSM850 | GPRS 4slots |  Rear 10 | 128 | 824.2 | 2860 | 29 1.096 | -0.05 | 0.897 | 0.984
GSM850 | GPRS 4slots |  Rear 10 | 190 | 836.6 | 2824 | 29 1191 | -0.10 | 0.885 | 1.054
GSM850 | GPRS 4slots |  Rear 10 | 251 | 848.8 | 2837 | 29 1156 | -0.10 | 0.874 | 1.010
GSM850 Voice Rear 10 | 128 | 824.2 | 31.89 | 32 1.026 | 015 | 0597 | 0.612
PCS1900 | GPRS4slots |  Front 10 | 661 | 1880 | 26.69 | 27 1.074 | 011 | 0.193 | 0.207
PCS1900 | GPRS4slots | Rear 10 | 661 | 1880 | 2669 | 27 1.074 | 0.18 | 0.352 | 0.378
PCS1900 Voice Rear 10 | 810 | 1909.8 | 29.65 | 30 1.084 | -0.09 | 0232 | 0.251
WCDMA Il | RMC 12.2k | Front 10 | 9262 | 18524 | 22.75 | 23 1.059 | 0.11 | 0287 | 0.304
WCDMA Il | RMC 12.2k Rear 10 | 9262 | 18524 | 22.75 | 23 1.059 | 0.10 | 0.471 | 0.499
WCDMAV | RMC 12.2k | Front 10 | 4182 | 8366 | 2164 | 22 1.086 | -0.06 | 0.360 | 0.391
WCDMAV | RMC 12.2k Rear 10 | 4182 | 8366 | 2164 | 22 1.086 | -0.14 | 0.460 | 0.500
WLAN 2.4G | 802.11b Front 10 | 11 | 2462 | 1126 | 12 1.186 | -0.15 | 0.095 | 0.113
WLAN 2.4G | 802.11b Rear 10 | 11 | 2462 | 1126 | 12 1.186 | 0.07 | 0.143 | 0.170
Hotspot SAR Test Records
GSM SAR
Tune-
Band Mode P;ﬁfitm (?;f:") Ch. (';;ﬁ‘;') Power L?fﬁit Sl:"ai':gf ot | SAR1g gf&'ﬁg
(dBm) | Bm) @B) | (MWIg) | (mwig)
GSM850 | GPRS 4slots Front 10 | 128 | 8242 | 2860 | 29 1.096 | -0.14 | 0.637 | 0.698
GSM850 | GPRS 4slots Rear 10 | 128 | 8242 | 2860 | 29 1.096 | -0.05 | 0.897 | 0.984
GSM850 | GPRS 4slots Rear 10 | 190 | 8366 | 2824 | 29 1191 | -0.10 | 0.885 | 1.054
GSM850 | GPRS 4slots Rear 10 | 251 | 8488 | 28.37 | 29 1156 | -0.10 | 0.874 | 1.010
GSM850 | GPRS 4slots Right 10 | 128 | 8242 | 2860 | 29 1.096 | -0.19 | 0528 | 0.579
GSM850 | GPRS 4slots Left 10 | 128 | 8242 | 2860 | 29 1.096 | 0.10 | 0.460 | 0.504
GSM850 | GPRS 4slots | Bottom Side | 10 | 128 | 8242 | 28.60 | 29 1.096 | 004 | 0.194 | 0.213
GSM850 | GPRS 4slots Rear 10 | 128 | 8242 | 2860 | 29 1.096 | 002 | 0891 | 0.977
PCS1900 | GPRS 4slots Front 10 |661| 1880 | 26.69 | 27 1.074 | -0.11 | 0.193 | 0.207
PCS1900 | GPRS 4slots Rear 10 |661| 1880 | 26.69 | 27 1.074 | 018 | 0352 | 0.378
PCS1900 | GPRS 4slots | RightSide | 10 | 661 | 1880 | 26.69 | 27 1.074 | 0.00 | 0.159 | 0.171
PCS1900 | GPRS 4slots | Left Side 10 |661| 1880 | 26.69 | 27 1.074 | -0.08 | 0.033 | 0.035
PCS1900 | GPRS 4slots | Bottom Side | 10 | 661 | 1880 | 26.69 | 27 1.074 | 006 | 0209 | 0.224
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WCDMA SAR
max Tune-
Band | Modo | pTeS | DIt | on | Fieq | Poue || Up | Scalng | (o | SARta | saRig
(dBm) | (dBm) (dB) 9 | (mWig)
WCDMA Il | RMC 122k | Front 10 | 926218524 | 2275 | 23 | 1059 | 011 | 0287 | 0.304
WCDMA Il | RMC 12.2k Rear 10 | 926218524 | 2275 | 23 | 1.059 | 0.10 | 0471 | 0.499
WCDMA Il | RMC 12.2k | RightSide | 10 | 9262 | 18524 | 2275 | 23 | 1.059 | -016 | 0326 | 0.345
WCDMA Il | RMC 122k | LeftSide | 10 | 9262 | 18524 | 2275 | 23 | 1.059 | 011 | 0023 | 0.024
WCDMA Il | RMC 12.2k | Bottom Side | 10 | 9262 | 18524 | 2275 | 23 | 1.059 | 007 | 0157 | o0.166
WCDMAV | RMC 12.2k |  Front 10 |4182| 8366 | 21.64 | 22 | 1086 | -0.06 | 0.360 | 0.391
WCDMAV | RMC 12.2k Rear 10 |4182| 836.6 | 2164 | 22 | 1.086 | -0.14 | 0460 | 0.500
WCDMAV | RMC 12.2k | RightSide | 10 |4182 | 8366 | 2164 | 22 | 1.086 | -0.04 | 0.350 | 0.380
WCDMAV | RMC 12.2k | LeftSide | 10 |4182 | 8366 | 2164 | 22 | 1.086 | -0.04 | 0332 | 0.361
WCDMAV | RMC 12.2k | Bottom Side | 10 | 4182 | 8366 | 2164 | 22 | 1.086 | 013 | 0.096 | 0.104
WLAN SAR
Tune-
Band | Mods | pJet | DIt |y | Freq. | pouC | Up | Scating | DI | saRt | Saneg
(dBm) | (iEm) @) | (MW/g) | mwig)
WLAN 2.4G | 802.11b Front 10 | 11| 2462 | 1126 | 12 | 1186 | 015 | 0095 | 0.113
WLAN 2.4G | 802.11b Rear 10 | 11 | 2462 | 1126 | 12 | 1186 | 007 | 0143 | 0.170
WLAN 2.4G | 802.11b | RightSide | 10 | 11 | 2462 | 1126 | 12 | 1.186 | -007 | 0203 | 0.241
WLAN 2.4G | 802.11b | TopSide | 10 | 11 | 2462 | 1126 | 12 | 1186 | -003 | 0098 | 0.116
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11.8 REPEATED SAR MEASUREMENT

Original 1st Original 2nd
Test Dist. Measured | Repeated - Measured | Repeated -
Band Mode Position | (mm) | ™ | sAR1g | SAR1g | R | "sar1g | sArig | Rati©
(mWi/g) (mWi/g) (mWig) (mWi/g)
GSM850 | GPRS 4slots Rear 10 128 0.897 0.891 1.007 - - -
Note:

1.

Per KDB 865664 D01v01,for each frequence band,repeated SAR measurement is required
only when the measured SAR is = 0.8W/Kg

Per KDB 865664 D01v01,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.

Perform a second repeated measurement only if the ratio of largest to smallest SAR for the

original and first repeated measurements is > 1.20 or when the original or repeated

measurement is = 1.45 W/kg

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
Head WWAN (voice) + WLAN
WWAN (voice) + BT
Simultaneous WWAN (data) + WLAN
Transmission Hotspot WWAN (data) + BT
Bod WWAN (voice) + WLAN
ody-worn WWAN (voice) + BT

Note:

1.
2.
3.

2.4GHz WLAN and BT share the same antenna, and cannot transmit simultaneously.

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

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) (10mm distance)
Estimated SAR
(Wika) 5.5 dBm 0.149 W/kg 0.075 Wikg

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 << 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+WLAN(2.4G) or Bluetooth)

: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[Wikg]
Position
WLAN WWAN + WWAN +
] | Gkl 2.4G Bluetooth | \y AN(2.4G) Bluetooth
Right Cheek 0 0.493 0.146 0.149 0.639 0.642
Right Tilted 0 0.330 0.122 0.149 0.452 0.479
Left Cheek 0 0.544 0.290 0.149 0.834 0.693
Left Tilted 0 0.350 0.167 0.149 0.517 0.499
SUM > SAR1g (PCS1900+WLAN(2.4G) or Bluetooth)
: SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)Wikg] | SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
i PCS1900 | ‘545 | Bluetooth |\ AN2.4G) Bluetooth
Right Cheek 0 0.180 0.146 0.149 0.326 0.329
Right Tilted 0 0.062 0.122 0.149 0.184 0.211
Left Cheek 0 0.096 0.290 0.149 0.386 0.245
Left Tilted 0 0.052 0.167 0.149 0.219 0.201
SUM > SAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[Wikg]
Position
WLAN WWAN + WWAN +
[mm] | WCDMAIL % 45 | Bluetooth |\ AN(2.4G) Bluetooth
Right Cheek 0 0.257 0.146 0.149 0.403 0.406
Right Tilted 0 0.086 0.122 0.149 0.208 0.235
Left Cheek 0 0.144 0.290 0.149 0.434 0.293
Left Tilted 0 0.079 0.167 0.149 0.246 0.228
SUM ) SAR1g (WCDMA Band V+WLAN(2.4G) or Bluetooth)
. SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[Wikg]
Position
WLAN WWAN + WWAN +
Ll RECEEEL N Y Blustooth 1\ AN(2.4G) Bluetooth
Right Cheek 0 0.401 0.146 0.149 0.547 0.550
Right Tilted 0 0.261 0.122 0.149 0.383 0.410
Left Cheek 0 0.364 0.290 0.149 0.654 0.513
Left Tilted 0 0.247 0.167 0.149 0.414 0.396
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Result of SUM ) SAR1g for Body worn

SUM ) SAR1g (GSM850+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
Ll Elilzklt 2.4G Bluetooth |\ AN(2.4G) Bluetooth
Front 10 0.698 0.113 0.075 0.811 0.773
Rear 10 1.054 0.170 0.075 1.224 1.129
SUM > SAR1g (PCS1900+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wrkg] | SAR(1g)[W/kg]
Position
WWAN + WWAN +
[mm] PCS1900 WLAN 2.4G Bluetooth WLAN(2.4G) Bluetooth
Front 10 0.207 0.113 0.075 0.320 0.282
Rear 10 0.378 0.170 0.075 0.548 0.453
SUM > SAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)
: SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
[mm] | WCDMAIL %5 4 | Bluetooth |\ AN(2.4G) Bluetooth
Front 10 0.304 0.113 0.075 0.417 0.379
Rear 10 0.499 0.170 0.075 0.669 0.574
SUM > SAR1g (WCDMA Band V+WLAN(2.4G) or Bluetooth)
: SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
[mm] [ WCDMAV | 54 | Blustooth |\ aAN2.4G) Bluetooth
Front 10 0.391 0.113 0.075 0.504 0.466
Rear 10 0.500 0.170 0.075 0.670 0.575
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Result of SUM ) SAR1g for Hotspot

SUM ) SAR1g (GSM850+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
ol EEREERY | e Bluetooth |\ AN(2.4G) Bluetooth
Front 10 0.698 0.113 0.075 0.811 0.773
Rear 10 1.054 0.170 0.075 1.224 1.129
Right Side 10 0.579 0.241 0.075 0.820 0.654
Left Side 10 0.504 - 0.075 0.504 0.579
Top side 10 - 0.116 0.075 0.116 0.075
Bottom Side 10 0.213 - 0.075 0.213 0.288
SUM  SAR1g (PCS1900+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] | SAR(1g)[W/kg]
Position
GPRS WWAN + WWAN +
) 1900 WA EAS | BB | o oy ) Bluetooth
Front 10 0.207 0.113 0.075 0.320 0.282
Rear 10 0.378 0.170 0.075 0.548 0.453
Right Side 10 0.171 0.241 0.075 0.412 0.246
Left Side 10 0.035 - 0.075 0.035 0.110
Top side 10 - 0.116 0.075 0.116 0.075
Bottom Side 10 0.224 - 0.075 0.224 0.299
SUM > SAR1g (WCDMA Band II+WLAN(2.4G) or Bluetooth)
. SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position
WLAN WWAN + WWAN +
[mm] [ WCDMAIL | 545 | Blustooth |\ aAN2.4G) Bluetooth
Front 10 0.304 0.113 0.075 0.417 0.379
Rear 10 0.499 0.170 0.075 0.669 0.574
Right Side 10 0.345 0.241 0.075 0.586 0.420
Left Side 10 0.024 - 0.075 0.024 0.099
Top side 10 - 0.116 0.075 0.116 0.075
Bottom Side 10 0.166 - 0.075 0.166 0.241
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SUM > SAR1g (WCDMA Band V+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] SAR(1g)[W/kg]
Position

WLAN WWAN + WWAN +

[mm] [ WCDMAV | 54 | Blustooth 1\ aN(2.4G) Bluetooth
Front 10 0.391 0.113 0.075 0.504 0.466
Rear 10 0.500 0.170 0.075 0.670 0.575
Right Side 10 0.380 0.241 0.075 0.621 0.455
Left Side 10 0.361 - 0.075 0.361 0.436
Top side 10 - 0.116 0.075 0.116 0.075
Bottom Side 10 0.104 - 0.075 0.104 0.179
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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| CzZCO048171H N/A N/A
Signal Generator Agilent 83732B US37101915 | 05/30/2014 | 05/29/2015
S-Parameter Network | \ 0y E5071B MY42301382  |03/17/2014|03/16/2015
Analyzer
Wireless
Communication Test R&S CMU200 SN:109525 01/24/2014 | 01/23/2015
Set
Power Meter Agilent E4416A GB41292714 3/18/2014 | 3/17/2015
Peak & Average sensor Agilent E9327A us40441788 3/18/2014 | 3/17/2015
E-field PROBE SPEAG EX3DV4 3798 07/26/2013 | 07/25/2014
DAE SD000D04BJ 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
DIPOLE 2450MHZ
ANTENNA SPEAG D2450V2 817 07/31/2013 | 07/30/2014
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 Css8cC F10/5E6AA1/C101 N/A N/A
HAQUID CALBRATION | ANTENNESSA|  41/05 OCPo 00425167 N/A N/A
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14. FACILITIES

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

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

Exhibit

N o o0 A WDN -~

Content
System Performance Check Plots
Dipole calibration report D835V2 SN:4d114
Dipole calibration report D1900V2-SN:5d136
Dipole calibration report D2450V2 SN: 817
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: 5/31/2014
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; o = 0.901 S/m; €, = 43.19; p = 1000 kg/m®
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);

e 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) = 2.93 W/kg
System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=3.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 58.558 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.50 W/kg
SAR(1 g) = 2.34 W/kg; SAR(10 g) = 1.54 W/kg
Maximum value of SAR (measured) = 2.97 W/kg

Wikg

2.970

2.429

1.887

1.346

0.804

0.263
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Test Laboratory: Compliance Certification Services Inc. Date: 6/3/2014
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; ¢ = 0.97 S/m; €, = 54.33; p = 1000 kg/m®
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);

e 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) = 3.08 W/kg
System Performance Check at Frequencies Low 1 GHz/d=15mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 58.388 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 3.66 W/kg
SAR(1 g) = 2.46 W/kg; SAR(10 g) = 1.61 W/kg
Maximum value of SAR (measured) = 3.11 W/kg

Wikg

3.110

2.h44

1.978

1.113

0.847

0.281
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Test Laboratory: Compliance Certification Services Inc. Date: 6/1/2014
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; o = 1.423 S/m; ¢, = 38.471; p = 1000 kg/m®
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);

e 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) = 14.2 W/kg
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 101.3 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 21.7 W/kg
SAR(1 g) =9.85 W/kg; SAR(10 g) = 4.63 W/kg
Maximum value of SAR (measured) = 15.3 W/kg

Wikg

15.300

12.256

9.211

6167

3122

0.078
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Test Laboratory: Compliance Certification Services Inc. Date: 6/3/2014
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/m®
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);

e 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) = 17.8 W/kg
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 107.7 V/m; Power Drift =-0.12 dB
Peak SAR (extrapolated) = 22.2 W/kg
SAR(1 g) =10.2 W/kg; SAR(10 g) = 4.79 W/kg
Maximum value of SAR (measured) = 15.8 W/kg

Wikg

15.800

12.656

1.512

6.369

3.225

0.081
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Test Laboratory: Compliance Certification Services Inc. Date: 6/4/2014
System Performance Check-Head D2450
DUT: Dipole 2450 MHz ; Type: D2450V2; Serial: 817
Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency:
2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.81 S/m; ¢, = 38.839; p = 1000 kg/m®
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(7.08, 7.08, 7.08); Calibrated: 7/26/2013;
Sensor-Surface: 1.4mm (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);

e 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 (8x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 19.1 W/kg
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 116.6 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 32.4 W/kg
SAR(1 g) =12.5 W/kg; SAR(10 g) = 5.23 W/kg
Maximum value of SAR (measured) = 23.9 W/kg

Wikg

23.900

19.126

14.351

9.577

4.802

0.028
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Test Laboratory: Compliance Certification Services Inc. Date: 6/4/2014
System Performance Check-Body D2450
DUT: Dipole 2450 MHz ; Type: D2450V2; Serial: 817
Communication System: CW; Communication System Band: D2450 (2450.0 MHz); Frequency:
2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.965 S/m; €, = 52.16; p = 1000 kg/m®
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(7.08, 7.08, 7.08); 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);

e 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 (8x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 19.9 W/kg
System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 110.1 V/m; Power Drift = -0.14 dB
Peak SAR (extrapolated) = 32.7 W/kg
SAR(1 g) =12.5 W/kg; SAR(10 g) = 5.24 W/kg
Maximum value of SAR (measured) = 21.1 W/kg

Wikg

21.100

16.885

12.670

8.455

4.240

0.025
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Calibration Laboratory of S, Sctvwalzarischar Kallbriardisnst
Schmi_d & F_’artrler ] Eé Bervige sulsss o' éalonnage

Engineering AG b Servizio svizeere di tarsturs
Zeupghaussirases 43, G004 Zurich, Switeerland -g#.-r;;::;\pg S Swiss Callbwation Service

el lly
dcredited by iha Bwisas Accredilation Servios (SA5) Rcereditation Ma.: SCS 108

The Swiss Accrediiatlon Service |s one of the signatenes to the EA
Bultiliateral Agreament for the recognition of cslibration cartificates

ciert  CCS-CH (Auden) Certificate Ho: DB3SV2-4d114_Jul13

CALIBRATION CERTIFICATE

Oinjees DEIEVE - SN 4d114

Galfbrallon procaduals) G CAL-05 w8
Calibration procedura for dipole validation kits above 700 M-z

Calibration data; July 33, 2013

This calibsaon carlificata ot uments s tracsablify o national standerds, which realiza tha physical unis of measuremenis (31
The measunsmants and the uncerainfes wan confidance probakbility am given on the folosing pages and an pan of he canficale,

All callbragors hava been conductad in the clased labaratony faciBty: ermironmant iemparalune [22 + 570 and hemidly < 70%

Calitralion Equipmant used (METE eritical lor caliration)

Primary Standards [iow Cal Data (Camficats Mo Scheduled Calibration
Powar maler EPR-4a25% GEITHROT0A O-Mo-12 (M, 217-071640) Ot-13
Prwear sensor HP 84814 LUSa7EaTas O -Mion=12 (b, 21701640 Q13
Refanamss 30 o8 Atenusior SN 5058 (20k) D=Apr=13 (Mo, 317-01 736 Apr-14
Typa-N mismatch combinatian SN BOAT A FOGAEY Od=Apr-13 (Mo, N 7-01739) Apr-14d
Aeiarenos Frobe ESI0WA Shi: 3206 28-Dac-12 (Mo ES3-3206_Dec12) [hac-13
DAE4 BN &0 25-Ape-13 (M. DAE4-B0Y_Apr1d) Apcild
Secondary Standards _!_|_L;_a Chack Dt {in howse) Schedulsd Cheeh
Power gangor HF B4514 M 41082317 1 Bect=02 (in house chack Oct-11) I house check: Oci-13
RF generator FE&S SMT-08 RIS {eddiug-89 (in house chede Ocl-11) In hotse chack: Oc-13
Meatwork Analyzer HE A753E | USATIGORER S48 18-0ct-0 (in house chack Do-12) In house check: Dof-13

Mare Funcson | Sgrare |
Galibratad ey Clacha Laubiar Leftumatory Tachnican I|I |, 7 )_/

\ e
\'\u -
- _.-_'.?'::'T- T

Approved by Katia Favis Technical Managar ﬁ?_&;—- __,g_

Issimnd: Jduby 30, 2013
This caliration cerdificete shall nat be reproduced except in lull weehoul wilben approval of e [BDombary
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Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014
Calibration Laboratory of 5"-:'5';_;:'}"':@ Schwsizerischer Kalibrierdienst
Schmid & Partner ﬁ‘——:ﬁ% Bervica suisse d'Salonnage

Enginearing AG e Bervizlo avizrero di taratura
Zeughaussirasss 43, 3004 Furich, Switzerdand f-g,ﬂﬁwf Swiss Galibration Sarvica
Accramted by the Swiss Accredditalion Sandce (SA5) Arcreditmion Ho: SCS 108

The Swiss Accreditation Servica is one of the signalories to the EA
MuRilateral Agreemant tar the recognition of calibration cerfificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL 7 NORM xy,2
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 Devices: Measurement Techniques”, December 2003

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

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposura to Radiofrequency
Electromagnetic Fields; Additicnal Information for Evaluating Compliance of Mabile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin &5

Additional Documentation;
d)y DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

e Measurament Condiions: Furthar datailz are available from the Validation Report al the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

s Anfenna Parameters with TSL: The dipole is mounted with the spacer (o posifion its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallet to the body axis.

s [Feed Point Impedance and Retum Loas: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connector to the feed point. The Return Loss ensuras low
reflected power. Mo uncertainty required.

s Electrical Dalay: One-way delay between the SMA connector and e anlenna leed point.
Mo uncartasinty required.

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

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

= SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate 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%.

Cerilicats No: DE35WV2-40174_Juhn 3 Page 2 of B
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Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

Measurement Conditions

DASY eystem configuration, &s far as not given on page 1.

DASY Version DASYS V5287
Extrapolaiion Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipole Center - TSL . 15 mm | with Spacer
Zoom Scan Resolution dx, iy, dz =5 mm '
Frequancy B35 MHz = 1 MHz

Head TSL parameaters

The following parameters and calculations wers applied. .

! Temperature Permitibvity Conducilvity
Mominal Head TSL paramaters 220G 41.5 0,50 mhafm
feasured Haad TSL paramsaters {22008 "C 41 H B4 0.82 mhofm + 6 %

| Head TEL temperature change during test =05°C

SAR result with Head TSL

SAR sveraged over 1 em” (1 g} of Head TSL Conditign

SAR measurad 250 m¥V input power 2.41 Wikg

E4R for nominal Head TSL paramelers | normalized to 1W 8.50 Wikg = 17.0 % (k=2)

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

S4A measurad 250 mW inpul power 1.58 Wikg

SAR far nominal Head TSL pararmsters nomalized to 14 624 Wikg = 18.5 % (k=2)
Body TSL parameters

The following parameters and caloulations womne appliod.
Temperalurs Permittivity Coanductivity

Hominal Body TSL paramsters | 2240°C 56.2 0.57 mho/m

Measured Body TSL paramelers (22.0£0.2)°C 548 46 % 1.0 mho/m £ & %

Body TSL temperature change during test | <0570 == Pt
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition

S5AR measured 250 miW inpul power 244 Wikg

SAR tor nominal Body TSL paramatars normalized to 1W 853 Wikg £ 17.0 % (k=2)

_-'E-Aﬁ.qy':rngud aver 10 em” (10 g) of Body TSL condificn
S AR measured 250 i Input power | 1.61 Wikg
SAR for naminal Body TSL paramatens normalized to 1W 8.32 Wika £ 18.5 % (k=2)

Caificats Mo DaEave-adl14_Jul3 Pagn 3 ol B
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Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

Appendix

Antenna Parameters with Head TSL

Impedancs, transftormed to feed paint - 521 G- 1.3

Hetum Loss -3214dB

Antenna Parameters with Body TSL

Impedance, fransiormed to fesd point 482 (- 3.0 |0

Aatunn Loss - 044 dB

General Antenna Parameters and Design

| Elactrical Dalay {one disection) 1.3%0 ns

Aftar leng tem usa with 100W radiated powar, anly a ehght warming of the dipale néar the feedpaint can be méasurad.

The dipole s made of standard semidgid coaxlal cable. The center conducior of the feeding line |e directly connected to the
segond arm of the dipode. The antenna is therefors shor-circuited for DC-signals. On some of the dipokes, emafl end cape
ara added 1o the dipola arme in ardar (o improve matching when loaded acconding to the position as axplained in the
"Measuremen| Condilions® paragraph. The SAR data are not affected by thes change, The overall dipale langth is =il
aocording o the Standand

Mo sxcessive force must be applied to the dipole arms, bacasse they might bend or the soldered connections near the
feadpaint may be damaged.

Additional EUT Data

Manulaciurad by SPEAG
tanutactured on Jurwa 29, 2010
Cartificats Mo DEAEV2 44114 _Jul13 PED;E- 40i8
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Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

DASYS5 Validation Report for Head TSL

Date: 30.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835Y2; Serial: D33SV2 - SN: 4d114

Communication System: LTTD O - CW ; Frequency: 835 MHz

Medium parameters used: T = 835 MHz; o0 = 0.92 §/m; & =41.8; p = 1000 kg/m’
Phantoim section: Flat Section

Measurement Standard: DASY S (IEEEMBCYANST Co3, 19-2007)

DASY 52 Configuration:
+  Probe: ES3DV3 - SN3205: ConvF(6.05, 6.05, 6.05) Calibrated: 28, 12.2012;
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
» Electronies: DAE4 Sn601; Calibrated: 25042013
» Phantom: Flat Phantom 4.91; Type: QDOOOP49AA: Serial: 1001

o DASYS2 52871137 SEMCAD X 14.6.10(7164)

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

Reference Value = 36.702 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.60 Wiks

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

Maximum value of SAR (measured) = 281 Wikg

-
214
r
e
B5E
1008 =
0 dB =251 Wikg =449 dBW/kg
Ceriificats Moo DESEV2-4d114_Jul13 PagaSoi B
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Impedance Measurement Plot for Head TSL
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Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

DASYS Validation Report for Body TSL

Drate: 22.07.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Hpole $35 MHz; Type: D835V 2; Serial: DE35Y2 - SN: 4d114

Communication System: LI 0 - CW ; Fregquency: 835 MH2
Mediom parameters used: f= 835 MHe; o= | 5/m: g = 5.9; p= 1000 ]r;!é;hn'4
Phentom section: Flal Section

Measurement Standand: DASY 5 ([EEEIEC/ANST C63. 19-2007)
DASYS2 Configoration:
#  Probe: ES3DV3E - BN3205; ConvE(6.04, 6.04, 6.04); Calibrated: 28.12.2012;
»  Sensor-Surface: Imm (Mechanical Surface Detection)
s  Electronics: DAE4 Sné0]; Calibrated; 23.04,2013
»  Phantom: Flat Phantom 4.9L; Type: QDOOOP4OAA; Senal: 1001
o DASYSZ 5287(11537) SEMCAD X 14.6,10(7164)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube {:
Measurement grid: dx=3mm, dy=5mm. dz=5mm

Reference Walue = 54853 Vim; Power Dirift = (.05 dB

Peak SAR (extrapolated) = 3.56 Wikg

SAR(] g) = 2.44 Wikg; SAR(10 g) = 161 Wikg

Maximiam value of SAR (measured) = 2,83 Wik

0dB =283 Wikp =452 dBW/kg

Caificate Mo DBIEVE-4d114_Jlt3 Page 7ol 8
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Impedance Measurement Plot for Body TSL
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Compliance Certification Services Inc.

Report No: C140526S08-SF

FCC ID: 2ABV9-T702A

Date of Issue :June 5, 2014

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zpughnussirasse 43, BOD4 Turich, Switzerland

fccredind by fhe Swiss Accrediiabon Sarvca (SAS)
Thee Bwies Bocreditation Service is one of the signataries 1o the EA
Multilateral Agreement for the recognition of calibration certificates

cliem  CCS-CH (Auden)

Schweizerischer Kalibrisrdisnal
Service suisse d'étalonnage
Servizio svizzera di tarsturs
Swise Calibration Servica

Accreditation No,: SCS 108

Certificate tio: D1900V2-5d136_Jul13

| Dibgmct

| Calralion procadurals)

| Calloration dale:

CALIBRATION CERTIFICATE

D1900V2 - Sh: 54136

Of CAL-05 S

Calibration procedura for dipola validation kits above 700 MHz

July 22, 2013

| This cabbration cedificatn decumants tha tracaabiity o national standards, which resfizs the physical urits of megsurements (S0,
The messurements and tho uncermeies with cordidencs probetiity are givan on |e leflowing pages and ere pad of e cedilicabs.

| Al calbraliors have been condusted in tha closed laborabary faciity; enviconment temperatune (22 & 31°C and humedily < 70%.

Lalibration Equepmant used (METE crilical for calibraton)

Powar matar EPM-4424
| Powsar sensor HP 84814
| Refamnos 20 di Aftenumicr
Typa-M mismatch combination
FAefiaranca Frobe ESIDVE

III.'IIJ-

Cal Dabs (Cariicals No.)

Soheduled Calibrasion

CEITHR0704
ISSTER2TAS

SN 5OSB (20K
She B0ATA 0BT
Skt 3205

Metwark Anralyzar HP BFESE

Calibrzied by:

Approvad by

DAES = |
Sapondery Stendands D4

Fawar sensor HF 84814 MYd1 08231 T
AF genemior A&S SMT-06 1S

LISATIO0508 54206

Mama
Juton Wagiral

Kafa Pokovic

01 -Now-12 I:M:I, 217016400
£ -Hiow-12 [Ha, 21 7-01 8483
D-Apr-13 (Mo, 20701 736)
De-Apr-13 Mo 217-01738)
20.Dae-12 (Ma. ES3.5306_Dacta)
25-Ape-13 (Mo, DWEA-BH _Aprid)

Check Dats (in houss)

18-0ct-02 fin house check Oct-11)
D4=ALQ-31 {in houss check Oct-11)
18-t [in house chieck Oct-12)

Fumnection

013
=13
14
Ape-14
Dac-13
Ape-14

Scheduied Check

In house check: Oct-13
In hiodise check. Oet-13
In hoidse chieck: Det-13

Sigralure

Lﬂhﬂmeﬂr"iEIEfl_—.—- _'f __'j:_"’._-_ x5

Techrical Manager

This calibration certificabe shall nol be reproduced exoept in full wihowt watien approval of the |abocebary.

.-":l-.-"-j.--';-.f"“

I A g vl
o ’___.-f

Issimedt July 22, 2013

Codificate Mo D1800W2-5d136_Jun3
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Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014
Calibration Laboratory of 5‘"&3’“@ Sehweizeriacher Kaliboierdienst
Schmid & Pariner iﬁwﬁ -II Gervice sulsse détslonnage

Enginearing AG g Sarvizio svizzers di tarstura
Zoughausstrasse 43, B004 Zurich, Swilserlsnd £ l,:-::.hﬁ Swiss Calibration Servics

TP
Accrodiod by the Swiss Accrediation Sandcs (SAS) Acereditstion No.: SCS5 108
The Bwiss Accreditation Servics is one of the signataries o the EA
Multilateral Agrecment for the recognition of calibration certificates
Glossary:
TSL tissue simulating ligquid
ConvF sensitivity in TSL / NORM x,y,z
I not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

Additional Documentation:
d} DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

¢ Measuremeni Condifions: Further details are available from the Validation Report at the end
of the cerificate. All igures stated in the certiticate are valid at the fregquency indicated.

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

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

= Electival Delay, One-way deldy belween e SMA connecler and the antenna feed paint.
Mo uncerlainty required.

= S5AH measured: SAR measured at the stated antenna input power.

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

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

The reporied unceriainty of measurement is stated as the standard uncertainty of measuremeant

multiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cartficate Moo D1800V2-50135_Jul13 Page 2 of 8
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Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A

Date of Issue :June 5, 2014

Measurement Conditions

DASY system configuralion, as far as not given on page 1.

1
| DASY Version

DASYE WEZ BT
Extrapolation Advanced Extragalation
Phantom hociusdar Flat F'h.;ln'.rm
Distance Dipole Center - TSL 10 mm i l';ith Spacer
Zoom Ecin Resclution de, dy, dz =5 mm | -
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The following paramelers and cakculations ware applied
g Temperalure Permittivity [ Conductivity
Mominal Head TSL parameters 220G 40.0 1.40 mhao/m
Measured Head TSL parameters 122,04 0.2}°C WI=6% | 1.96mhoimeB %
Head TSL temperature change during test = u.:{al"t: -
SAR result with Head TSL
SAR averaged over 1 cm” {1 g of Head TSL Condition
SAR ressuned ) 250 mhW mpul powes 1.0 Wikg

S5AR for nominal Head TSL paramsiers

nomalizad to 1

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

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

condition

S8R meaaured

250 mW imput powsr

598 Wikg

SAF for normnal Head TSL pararmeatera

nomalized o 1W

21.3 Whg = 16,5 %0 (k=2)

Body TSL parameters
The foliowing paramaters znd caleulations wans applisd
Temperalure Parmiltivity Conductivity
Hominal Body TEL paramaters 22.0°G 533 1.52 mho/m
Messured Body TSL parameters (220« 0.2) %C 53428 % 1.48 mhaim + B %
Body TSL temparature change during test < 0.5 °0C T
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Condition
| SAR messured 250 W g e 10,0 Wikg

ZAR for nominal Body TSL parametars

normalizad to 1w

40.5 Wikg = 17.0 % (k=2)

| SAR averaged over 10 cm® (10 g) of Body TSL

SAR measunad

condition

250 mW inpust power

5.37 Wikg

SAR for nominal Body TSL parametars

normalizad te 1W

1.6 Wikg = 165 % (k=2)

Cadilicats Mo: D1800V2-54136_Ml13
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Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

Appandix
Antenna Parameters with Head TSL

Impedanca, ransfanmed to fead point GRofy+7.2 |0
Faturm Loss -22508

Antenna Parameters with Body TSL

Impedancs, transformed to fead point 47T +7.3 2

Fedurn Loss =221 dB

General Antenna Parameters and Design

Elecirical Dwlay (one dinaction) 1.203 ns

Aftar long term use with 100 radiated power, only & sfight warming of the dipole near the lesdpoint can be measuned

Tree dipaole is rmade of standard semingid coaxisl cable. The cenler condactor ol the leading line is directly connected to the
second arm of the dipole. The antenna is theralone shart-circuiled lor DC-signals, On some of the dipoles, small end caps
are addad 1o the dipole aimes In order 1o mprove matching when loaded according to the position as expdaned in the
"Measuremant Conditiona® peragraph. The SAR dela are not affected by this change. Thae overafl dipole kength (s still
according to the Standard.

Mo excessiva force must be applied o the dipole arms, becauss they might bend or the soldered connections near the
leesdpoing may be damaged.

Additional EUT Data

Masulaciured by SPEAG I
hanutactured on April 14, 2010
Cerlicata Mo: O1800V2-6d436_Juil3 Paged o4 B
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Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

DASY5 Validation Report for Head TSL

Daate: 22.07.2013
Test Laboratory: SPEAG, Purich, Switzerland
DUT: Dipole 194 MHz; Type: DIW0V2; Serial: D1%00V2 - SN: 5d136

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

Medium parameters used: f = 1900 MHz: o= 1.36 8/m; & = 38.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/AIEC/ANST CE3.19-2007)

DASYS2 Configuration:
e Probe: BESIDVE - SMN3205; ConvFi(4.98, 4 08, 4 98); Calibrated: 28.12.2012;
Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Snt01; Calibrated; 25.04.2013
»  Phantom: Flat Phantom 5.0 (fromt); Tyvpe: QDOOOPS0AA; Serdal: 1001
o DASYS252.8.7(113T): SEMCAD X 14,6, 107164}

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)Cube 0:
Measurement grid: dx=53mm, dy=3mm, dz=5mm

Reference Value = 95 803 Vim:; Power Dnft = 0.03 dB

Peak SAR (extrapolated) = 18.1 Wikg

BAR(L g) = 10 Wikg; SAR(I0 2) = 5.29 Wikg

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

-5.00
-10.00
-15.00

-20.00

£5.00

0dB = 12.4 Wkg = 10.93 dBW/kg
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Impedance Measurement Plot for Head TSL
22 Jul Zedz 1is3R:3S
CHY 541 1 U Fe LSZEET e T84 e BE32E pH 1 998,080 BB8 HHz
*
=]
o |
| 5 -
| i
) b’
'y
15
WY 3
CHZ #i1 _ L0@ 5 dBSFEF -70 of 1i=2E471 dB 1 SB8BBE §08 HHz
-—\—_\_ e -
r G 3 I p— 1
O g e
P "
B | | —
n L
".I\ .._l . - -
153 e
. Vi
1
M i
y .
START L 7@E.088 088 MMz STOP 7 100,800 B89 HH=
Certficate No: D1900W2-54138_1ul13 Page & of 8

Fage r£ o1 1uu
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: DI900V2; Serial: D190V 2 - SN: 5d136

Communicaticn System: UID 0 - CW ; Freguency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.49 $/m; &, = 53.4; p = 1000 kg/m®

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/EC/ANST C63.19-2007)

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated; 28.12.2012;
Semsor-Surface: 3mm (Mechanical Surface Detection)

Electronics: A R4 Sni01; Calibeated: 25.04 2013

Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0OAA; Serial; 1002
DASY32 52.8.7(1137); SEMCAD X 14.6.10(7164)

Dhate: 22002003

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm
Reference Value = 95,803 V/m; Power Drift = 0.00 dB
Peak SAR (extrapolated) = 17.0 Wike

SAR(1 g) = 10 Wikg; SAR(10 g) = 5.37 W/kg
Maximum value of SAR (measured) = 12.5 Wikg

0 dB =12.5 Wike = 10.97 dBW/kg

Cerliticate No; 01900V2-5d136_Juli3 Fage 7ol B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A,
Schmid & Partner s

Enginesring AG ™=
Zeughausstrasse 435, 8004 Zurich, Switzarland "fﬁ‘;

Accredited by he Swiss Aoorediabon Seneoa (545)
Tha Swiss Accradilation Service is one of the signetores o the EA
Puttilateral Agreement for the rezognitien of calibration certificates

CCS-CN (Auden)

Client

] 5

chweirarischer Kalibriordicnst
ervige Suisse détalonnoge

Servizio svizzero dl tarstura
S Swiss Caliration Service

hccreditation No.: SCS 108

Certficats do: D2450V2-817 Juli3

|CALIBRATION CERTIFICATE

i O

Calioration prosacurais)

| Calibration date:

| This caltiration cortficats documants the racaakiity to nasans! standsrds, which reaize (he priysical wills of measuremenls (51,
| The msasuremenis and the uncertainties with confidonce probabllity am ghwan on he Tolowing pages and s part of the certicate.

| A catbrations heve bedn canducled in e closed hboabary faclity: anvirenment tamperaturs {32« 35°0 and humidiby = 70%

D2450V2 - SN: 817

QA CAL-OENT

Calibration procedure for dipole validation kits above 700 MHz

July 31, 2013

Callbraton Boupmant i=ed (METE arilical Bor calibratian)

Mehvork Analyzer HP BISIE

Calitmaled try:

Aporoved by

LES3TIs05RL 59300

Bearmes
Isran El-laoug

Katja Pokenic

Primary Standsris p# Cal Dt {Carlificate Mo Schacutad Calbration
Bawar matar EFM-4424 GRITAE0TI 04 -Mav-12 (Mo, 217-01620) Cct13

Powar sensce HE 84818 US3T29ETES 01-Mow-12 (M. 217-01640) Oci-12

Aederence 20 dB Mtanuator SR 5058 (20K) 04-Apr1 3 Mo, 21709736 Apr-1d

Type-N mamach combinatien SMB0ATD ) DEART Cd-Ape=13 [No. 217=007 35| apr-1d

Hederence Probe ES30WE SN: 3206 2B-Dac1 2 (Mo EE3-3208_Deci?) Dac13

e She BT 25-Ape-13 MNo. DAES-G01_Aprid) Aprld

Secondary Standards e Chack Dale {in housa) Scheduled Chect
Power sensor HP 84818 MYS41082317 TE-Chet-2 {in Pouse chack Oet-11) In housm chack; Oci=13
AF genorator RES SMT-08 10005 O4-Ag-89 in house check Ocl-11) I houes chask: Oe-13

18-Cict-01 (in hovsa chack Des-12)

Function
Lakoratary Technician

Tachnical Manager

This cabbralion corficala shall not be reproduced excapt in full wlihout wifien eoprovel of the labonatony.

In hause chack: Oc-13

Signaktura
O/rff..ﬁ(.i,__ Q{—Q vep !
= ,_;: ":--T_.-:-'Er—___.-“"'

i - '_.- -
ke A= S
= e

Ispugd: July 31, 2043 ‘
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Calibration Laboratory of A g Schwalzerlachor Kelibrisrdienst
Schmid & Partner ﬁ% @ Service suisse détsionnage

Enginearing AG e Servizio svizzera di tarature
Zoughauasireass 43, 8004 Zurich, Switzerdand fry_,: ,.u—-\.-h:}} =1 Swiss Calibration Service

PR T
Aeeradited by tho Swiss Actredlation Sandce [SAS) Acereditation He.: SCS 108

The Swiss Acoreditetion Service i ane of he signalories to the EA
Multikateral Agreement for the recognition of calibretion cerificales

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Hate (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 praximity to the ear (frequency range of 300 MHz to 3 GHz)",
Febreary 2005

g} Federal Communications Commission Office of Engineering & Technology (FCC DET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnstic Fields; Additional Infermation for Evaluating Compliance of Mobile and
Portable Davicas with FCC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement G (Edition 01-01) to Bulletin 85

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Parameters:

=  Measurement Condifions: Further details are available from the Yalidation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the centar marking of the flat phantom =ection, with the arms oriented
parailel to the body axis.

# Feed Point impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SWA connactor to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

v Electiical Delay: One-way delay between the 3MA connector and the antenna feed point.
Mo uncertainty required.

o SAR measursd: SAR measured at the stated antenna input power,

o SAR normalized: 5AR as measured, normalized to an input power of 1 W at the antenna
connectar,

s SAR for nominal TSL paramefars: The measured TSL parameters are used to calculate the
nominal SAH result,

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

Cartificate No: D2450W2-L81T_Jul13 Paga 2 of B
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Measurement Conditions
DASY systern cordiguration, as far as not given on page 1
DASY Version | DASYS VE2ET
Extrapoletion Advanced Extrapalation
Phantom Madular Flat Phantom
Dimun_n_n-_!]ipnle Canler - TSL 10 mm with Spacer
Zoom é:.:nn Resolution dx, dy, dz =5 mm
Freguency 2450 MHz = 1 MHz
Head TSL parameters
The Iodkowing parameters and caloulaltions were applied,
Tomparature Parmittivity Conductivity
Mominal Head TSL parameters 2200 392 1.80 mho/m
Measurad H_Efll:'i TE!. parameters 220 +=0.2)°C ITEL6% 181 mhcu'n'i =ﬁ ‘w'a._
Head TSL MMﬁarﬁlum change during test <06 -3 -
SAR result with Head TSL
'SAR averaged over 1¢m” (1.g) of Head TSL Caondiicn

SR measurad

SAR for nomenel Head TSL parameders

280 mW inpan p::mar. '

13.3 Wikg

mormalized to 1W

§2.6 Wikg + 17.0 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL conditian
SAR messurad 250 mWW Inpart powar G618 Wikg
SAR for nominal Heao TSL parametens normalized o 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
Mhe following paramatars and caloulations wers applisd. :
Temperaturs Permitihvity Canductivity
Mominal Body TSL parameters 2000 527 1.95 mhaim
| Measured Body TSL parameters [22.0£0.2) "C 505 =8% 2,04 mihodm = 8 %
Body TSL temperature change during best < (1.5 50
SAR result with Body TSL
SAR avaraged over 1 cm” {1 g) of Body TSL Condition
S&R measzured 250 mW npul powar 12.8 Whky
SAR for nominal Body TSL paramaters normalized to 1'W 48.2 Wig = 17.0 % k=2)
SAR averaged over 10 em” (10 g) of Body TSL | candiion
:'E‘nﬁ.F! measrad 250 mW input powar 5.B7 Wikg

SAR for nominal Body TSL parameters |

narmalized to 1W

23.1 Wikg = 16.5 % (k=2)

Cemilicate Mo: D2450V2-617_Julld

Page 30l 8

Fage 77 o1 TUU

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




Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

Appendix

Antenna Parameaters with Head TSL

Impedance, ranslermed io feed point S50 +29(0

Return Loss =271 dB

Antenna Parameters with Body TSL

Impedance, ransiormed (o feed point 48,7 02 + 4.5 1

Ratum Loss =27¥.0de

General Antenna Parameters and Design

| Etecirical Detay (one dirmetion] 1.158 ns

Afiar long e uae with 1004 radisted power, only 2 slighl wamming of the dipola near tha feadpeint can be meagured.

Tha dipobs is made of standard samirigid coaxial cable, The center conductor of the faeding |Ine i direcily connected 1o the
sacond amm of the dipola. The anténna is thersfore short-circuited for DC-signals. On same of the dipoles, small end caps
are addad to the dipale arms in order lo improve matching when loaded according to the posifion as explained Inthe
*Measurement Condilions® paragraph, The SAR data are not affected by this changs. The overall dipole length &= still
according to the Standand.

Mo excessive force must bae applied 10 the dipoée ams, because they might bend or the soldered conneclions near (he
feedpaint may be damagsd.

Additional EUT Data

Manufactured by SPEAG '
Manutactured on October 23, 2007
Certilicate No! D2450002-817_Jul3 Page 4 of 8
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DASYS Validation Report for Head TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Swilzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817

Communication System: UTD O - CW; Frequency: 2450 MHz

Medivm parameters used: f = 2450 MHz; o = 1 81 §/m; g = 37.8; p = 1000 kg/m’
Phantom section; Flat Saction

Messurement Standard: DASY S (IEEETEC/ANST C63.19-2007)

[ASY 52 Configuration:
« Probe: ES3DV3 - §N3205; ConvE(4.52, 4.52, 4.52); Calibrated: 28.12.2012;
o Sensor-Surface; 3mm (Mechanical Surface Detection)
¢ Eleciromcs: DAE4 Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (front); Type: QDOMPSOAA; Seral: 1001
o DASYSZ2SZBETII13TY SEMCAD X 14.6.10(7164)

Dipale Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTxTWCube {:
Measarement grid: dx=5mm, dy=3mm, dz=5mm

Refersnce Value = 99781 Vim; Power Drift = 0.06 dB

Peak SAR [eatrapolated) = 27.7 Wike

SAR(1 @ = 13.3 Wikg; SAR(10 g) = 6.18 Wikg

Muximum value of SAR (measured) = 16.8 Wikg

=E

-14.40

10,219

~24.09

0B = 168 Wike = 12.25 dBW/ikyg

Cartificate No: D@45002-817_Jul13 Page Saof d
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Diate: 31.07 2013
Test Laborsiory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz: Type: D2450V2: Serial: D2450V2 - SN: 517

Communication System: UID 0 - CW; Frequency: 2450 Mz

Medium parameters used: f = 2450 MHz; o = 2.01 $/m; & = 50.5: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standand: DASYS (TEEEAEC/ANST C63.19-2007)

[rASY 52 Configuration:
» Probe: ES3IDV3 - SN3205; ConvF(4.42, 4,42, 4.42); Calibrated: 28.12.2012;
= Bensor-Surface: Imm (Mechanical Surfece Detection)

» Blectronics: DAEY Sn601; Calibrated: 25.04.2013

= Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASYA252.8.7(1137), SEMCAD X 146 107164)

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

Reference Value = 94151 Vim; Power Dnft = (.06 4B

Peak SAR {extrapolated) = 26.3 Wikg

SAR(1 g) = 12.6 W/kg: SAR(10 g) = 5.87 W/kg

Maximum value of SAR (measured) = 16,7 W/kg

A58
A
RENR ]
-19.20
zdae
UdB = 16.7 Wikg= 1223 dBWike
Canificata Mo; D24E0V2-817_Jul1s Page 7ol B
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Impedance Measurement Plot for Body TSL
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Schenid & Partner Enginoering &G
s p e a g
IELIgI'IG-dEch‘!SE 43, 9004 Firich, Switsaddrst
Phora +41 44 245 9700, Fax 37 44 JE QT
infrdispaan com, hHptsawn spesn oom

1245

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE unit is a delcate, high precsion instrument and requires careful trestment by the wher, There e no
servicaabia pars inside the DAE. Specia! sttertion shall be given 1o tha following points:

Battery Exchange: The battery cover of the DAEY unit is cosed using & screw, aver tightening the serow may
cause the Mreads ingda the DAE to wear out

Shipping of the DAE Belore shipping the DAE to SPEAG for calibration, remove the battaries and pack the

DAE m an andistatic bag. This antistatic tag shall then b packed inles & |aear box of conigines which protects the

DAE from impacts during transportation. The peckage shall be marked to Indicate that & fragile instrumseni s
Inside.

E-Stop Fallures Touch delection may ba malfunclioning dus to broken magnets In the E-stop. Rough handling
of the E-step may lead to damage of these magnets. Touch and cofision errors ere often caused by dust and dift
accumulated in the Estop. To prevent Eglop fallure, the cuslomer shall always mouni the probe io the DAE
carafully and keap the DAE wait in a non-gusty environment if nof used for measurements.

Repair: Minor rapairs are parformed st no exira cost during the annual eslibration. However, SPEAG resarves
the right to chame for any rapair aspecally f rough waprafessional handling caused the defect.

DASY Configuration Files: Since the sact values of the DAE input resistances, as measurad during the
callbration procedure of @ DAE unil, are nol used by the DASY softwars, s nomina value of 200 MOhM s given
inthe: corresponding configuralion fiks.

Important Mote:

Warranty and calibration is void if the DAE unit iz disazsembled partly or fully by the
Customer.

limportant Note:
|Mewver altempl to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
istou assembly is allowed by certified SPEAG personnel only and Is part of the annual

| i i :
caiiﬂr?}Lq'g1_pr0Ded ure

Important Note: I
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 netch oriented in the |
mating pesition. 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 when

disconnecting the probe from the DAE.

Schmid & Parner Englneering

TH_BRO40315AD DAE4 doc 11122009
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Calibration Laboratory of g Schweizerischer Kafibrierdienss
Schmid & Partner o Service suisse détslonnage

Engineearing AG Sarvizlo svizzero di tarsters

Laughaussirases A3, BO0A. Zurich, Switzertand S Swiss Callbrefion Sardlce

Accredited by the Swiss Accreditation Sendce (SAS) Becraditation Me: SCS 108
Tha Swiss Accreditstion Service 8 ane of the signatones 1o the EA
Multilateral Agreement far the recognition of calibration eertificatas

ciient  CCS-CN (Auden) Cerificate Ha: DAE4-1245 Jul13
CALIBRATION CERTIFICATE

Dhbject CAEL - S0 000 D04 BM - SM; 1245

| Calioration procedurals) Ca CAL-DG v2G
Calibration procedure for the data acquisition electronics (DAE)

Calibration data: July 25 2013

Thils calicration caniizate docuemenis e fraceabiliy to natioral stendands, which realze the physical units of measwrements (51)
The measuremants and the uncasainbas wt confidenca probability ane gven oo the fliowing pagas and ane pant of the cofficle,

Al calibrabions hava baen conducted n the dosed abomaiory faciity: emeronment femperaione (22 & 3°C ad humidity < 7004

Cabbration Equipmen| used (METE ciSsal lor cabbralicn)

Primary Slandards |io i Cal Data [Carifcale Mo Scheduled Calibration

Kehley Multimetsr Type 2001 | SM: 0810278 2-0et-12 M 12T2B) o133
[Secondary Sardands oy  CheckDate [n house) SchadupdChack |
| Autio DAE Cafibration Urid SE UWS D53 AA 1001 O7-Jan-13 [in houso chack) In ckise checlc Jen-14
| Calibratar Bos W24 SE LIMS DJ8 AA D02 O7-Jan-13 (in housa chack) In house chedc Jan-14

g Funcgion Signature
Calratad by: D Stafen Tachnican %\
-]
Aoy byt Fin Egmioi Boputy Tacnnoal hanager AR 5
Issund: July 26, 2012

This calibrafion candicate shall nof ba reproduced excepd i full without waitten aapooal of e labatalon.

Carilicabe Mo: DAE4-1245_Jul3 Page 1 of &
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Calibration Laboratory of
Schmid & Pariner
Enginearing AG

Zeughausstrasse 43, B0 Zurich, Switzerland

5 Schweizerischor Kalibrordienst

c Befvice suitse d'#alonnage
Servizio svirzers di Larslura

S swiss Calibeation Service

Acanedited by the Swiss Acoraditation Seriice (505) Accraditation Me: SCS 108
The Swiss Accreditation Borvice is one of tha signatorias 1o the EA
Multlateral 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 syslem.

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY sysiem by

comparison with a calibrated instrument traceable to nalional standards. The figure given
coresponds 1o the full scale range of the volimeter in the respactive range.

= Connector angle: The angle of the connector is assessed measuring the angle
meachanically 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 require no uncertainty.

s [OC Voltage Measurement Linearity: Verification of the Linearity at +10% and -109% of
the nominal calibration voltage. Influence of offest voltage is included in this
measurament.

s Commaon mode sensifivity: influence of a positive or negative common mode voltage on
the differential measurement.

s  Channel separalion: Influence of a voltage on the neighbor channels not subject fo an
input voitage.

= AD Comverfar Values with fnpuls shorled: Values on the intemal AD converter
comesponding to zero input voltage

& [nput Odffzet Measuremant. Output voltage and statistical results over a large number of
zero voltage measurements.

= [npuf Offset Current; Typical value for information; Maximum channel input offset
cument, not considering the input resistance.

s Input resistance: Typical value for information: DAE input resistance at the conneactor,
during internal auto-zeroing and during measurement,

« Low Baftery Alarm Volfage: Typical value for information. Below this vollage, a battery
alarm signal is generated.

o Power consumpfion: Typical value for information. Supply currents in varous operating
modes.

Cerlificate Mo: DAE4-1245 Jul13 Pape 2 of &

Fage 85 of 1uU
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140526S08-SF FCC ID: 2ABV9-T702A Date of Issue :June 5, 2014

DC Voltage Measurement
AD - Converfer Rasalulion nominal

High Range:; 1L5E = i T ful range =  -100,,.+300 m\
Low Range: 1LSE = BInv, full range =  -1....... 3
DASY measurement parametars: Auto Zero Time: 3 sec; Measuring ime: 3 sec
Calibration Factors X ¥ 4
| High Range A05.840 4 002% (k=2) | 404.664 £ 0.02% (k=2) | 405.601 + 0.02% {k=2)
Low Range 200386 £ 1.50% (k=2) | 3.96278 + 1.50% (k=2) | 4.024B7 + 1.50% (k=2)
Connector Angle

| Connector Angle I be used in DASY system 52 +1°

Certificats Mo DAE4S1245 Jul13 Pege 3of 5
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Appendix
1. DC Voltage Linearity
High Range Reading (uv) Differance {uV) Error (%)
k:_han'gél X  +input 19990267 aa7 0.00
Channal X +Input 2000461 0.80 0.00
Channal X -Input 19399 11 1.66 0.01
Channel ¥ +Input 100904.30 332 0.00
Channel Y+ Input 2000184 075 0,00
Channel Y . Input -20000.54 028 0.00
ChannelZ  +Input 189695.90 1,30 0.00
Channel £ + Inpat 2000030 0,60 0.00
'F!?-?f_‘l.l'_lﬂ Z = Input -19809.90 0.849 =00 o
Low Range Reading (pv) Difference (pV) Error (%)
Channet X + It 2001.51 0.33 0.2
Charnel X + Input 201.72 .21 0.11
Channel X - Inpst 198,76 028 0.14
|Channel ¥ +Input 2000.72 041 0.0z
|Channel Y+ Input 199,98 1,50 0.74
Channel ¥ - Input -108 85 028 | 014
Channel Z + Input 200021 0.8 0.0
Ehnnmﬂ z + Input HO0. 7T 0156 -0.28
i Channgl £ = qu;?ul -199.95 -1.28 065
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring Bme: 3 sec
Comman mode High Range I Law Ranga
Input Yoltage (my) Awverage Reading (uV}) Average Reading (V)
ChannelX | 200 [ 824 A0.01
- 200 10.27 8.63
Channel ¥ 200 -T.32 -1.74
- 200 G.53 .34
Channel £ 200 -5.94 .42
=200 513 4.63
3. Channel separation
DBy meassurament parsmeierns: Aulo Lerc Time: 3 sec; Messurng tme: 3 sec
Input Voltage (mV) | Channel ¥ (uV) | Channel ¥ [gVf) Channel Z (¥}
Channel X 200 418 -2 64
Channel Y 200 B.78 3.99
Channel Z 200 9.96 T.22 -
Cartificate Mo: DAE4- 1245 _Jull3 Fage 4 of &
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AD-Converter Values with inputs shorted

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sac

High Range (LSB) Low Range (LSB)
| Channel X 15874 16183
| Channel ¥ 168451 16694
| Channel Z 15832 15717

. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuning lims: 3 sec

Input 10K
Average (0V) | min. Offset (4V) | max. Offset(uv) | ?:;:“"""
Channel X 084 -Ei:.?d 204 0.48
Channel ¥ 042 -1.01 0.54 0.4
Channel Z -0.83 2.62 0.57 0.60
6. Input Offset Current
Mominal Input circuitry offset current on all channels: <2588
7. Input Resistance (Typical values for information)
Zerolng (kOhm) Measuring (MOhm)
Channel X 200 200
Channal 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical valuss for information)
Typlcal values Alarm Level (VDC)
Supply (+ Vec) +7.a
Supply (- Vee) 7.6
8. Power Consumption (Typica! veluas for information)
Typical valuwes Switched off (mA) | Stand by (maA) Transmitting (mA)
Supply (+ Vo) +0.01 +E 14
Supply (- Voc) —0.01 -A A
Cortificale No: DAE4-1245_Juli13 Page Sal §
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Calibration Laboratory of Schweiasrimcher Kafbrordinst
Schmid & Partner Zorvice sulssa détalannage
Engineering AG Barvizie svizeera i taratura

Zoughausstrasss 43, 3004 Zurich, Switzerkand Swizs Calibration Scrvice

Accradited Dy Me Swies Ascreditation Service (305 Becrndilation Ne.: SCS 108
Thir Bwiss Accradifation Servico iz ono of the signatories to tha EA
Buititstirsl Agrosment for the rocognition of callbration cortificates

ciens  CCS-CN (Auden) Certficate He: EX3-3798_Jul13
ICALIBRATION CERTIFICATE

Object EX3DV4 - SN:3798

Calirsion procadurafs) QA CAL-01.v8, QA GAL-14.v3, QA CAL-23.v4, A CAL-25.vd

Calibration pracecurs Tor dosimetnc E-field probes

| Caliraon dote July 26, 2013

| Thiz calismbicn cedificate doouments th fraceanity 10 natiors? atandands. which eakze the physical unils of measurements {29,
Thiz messurrmans and fha incarainties with confidance prababilty ane guen an (e Salowing paoss and are part of the cerBcata

| AT caliwafors: i besn conducted in the closed laboratory faclity: environmaent tempenahers (22 £ 5)°C and hamicity < 70%

| Calpration Equipmant used (METE crtical for calbeatian)

Primary Standards o [ Cal Doto [Corifcate No.) Schedubad Caibratian
Fuowar meter E441908 B 123074 | Od-hgr-13 (MHe. 217-01733) Ape-14
Frower sansor E4S124 MY4140808T | Od-for-13 o 2170173 Apr-14
Riesi=rmnoe 3 df Attenuaior Skt 55054 (3 | Dd-Bpe-13 Mo 217-01737) g1
Refeience 270 4B Aterualor | Ske S5277 (200 | Oa-hpe1d o, 31 T-01738] Api-14
Feertranee 30 dB Atleruiatos Sh 55138 /30| | fd-fae3 Mo, 21701700 Ap14
Rafurance Probe ES300E Sk 3013 | 28-Dlee-12 [Ma, ER5-3013 Deeid) Diaz-13
DWES ER: B0 31-Jan-13 (Mo, DAE4-EE0_Jan13) Jen-14 )
Sﬂcﬁ:d;rr Standards 1e] | Check Dt {in housa) Scheduled Check
FF ganarabo P S548C LEERE421001 700 A-furg 88 {in houso cheok Aar-13) | I house check: Agr-18
Mabwiek Angyeer HP 8733E | LESS7 60665 18-Oct4h (in house check Qg 12) In houss chack: Ock-13
Hame Fimnefinm Sagnatii

Calirated by Tinee Tioy Lahoratery Techrician :U m

. r
Amraved by: Hatja Pk crc Techrical Karsgar e B

lagued. Juty 35, 2043
L Thi celitration werificate shil not be reprodused eacept in ol wilhout witian sepmval of tha laboratorny
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Calibration Laboratory of

3 Sch lennr Kadibeigrdi
SCI'EI'I"IIE' & FE.'I"I!'EF Barvice svisse d'étalonnage
Engineering AG Sarvizio svizzore di taratura

Lovghawsstracsa 43, BO0E Durich, Switmariangd

Bwins Callbration Service

Aczredited by the Swiss Accredilation Senvics (SAS) Accreditation Mo SC3 108
The Swiss Accreditalion Service 1s ane of the signateries 1o the E&
Multllateral Agresmeand fior the recognition of calibration centificates

Glossary:

TSL flsauee almukating Bguid

HORMe vz senaitivity in free apacs

Cormf sensitivity in TSL ! NORMx vz

DCP diode compression poant

CF crest factor (1duty_cycle) of the RF signal

AECD modulation dependent lingarization parameters

Polarizaticn ¢ g rotaticn around probe axis

Polarization % & rotaton arund an axis that is in the plane nomal 1o probs axis (8t measurament center),

iLe., & =0 iz normal to probe axiz

Calibration is Performed According to the Following Standards:

a)

b}

IEEE 5id 1528-2003, "|EEE Recommended Practice for Determining the Feak Spatlal-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measuremant
Techniques”, Decamber 2003

IEC 62208-1, "Procadure to measure the Specific Absorption Rate (SAR) for hand-hebd devices used in close
proimity to the ear {frequency range of 300 MHz to 3 3Hz)", February 2005

Methods Applied and Interpretation of Parameters:

NORME, .z Assessed for E-field polarization & = 0 {f = 900 MHz in TEM-call; f = 1800 MHz: R22 waveguids)
MORMx,y,z are only intermediate values, i.e., the uncerainties of NORM:,y,z does not aflect the E*-fald
uneertainky mside TSL [soe below ComeF).

MORM T, v 2 = NORME y,z * frequency_responzs (528 Frequency Responsa Chart). This ineanzation is
implamented in DASY4 software versions later than 4.2, The uncartainty of the frequency responss i includsd
In the stated uncerainty of ComE,

DEPx 2 DCP are numaerical ineareation parameters assessed based on the data of powser swaep with CW
sagnal (ne uncertainty required), OGP does not depend on freguency nor madia.

FAR: PAR = tha Peak to Average Ratio that is not calibrated but determined besed on the signal
characieristics

A,z Bx g ez, Oxya VRx ez A B, C, D are numerical linearizafion parameters assessed basad on
the data of power sweep for specific modulstion signal. The parameters do not depend on frequency nor
mada. VY is the maximum calibration range expresaed in EMS volflage across the diode.

ComvF and Bowndary Effect Parameters Azsessed inflal phantom using E-fiekd {or Temperature Transler
Standard for f < BO0 MHz) and inside waveguide using analytical fizld distributions based on power
rsasuramants for [ = 800 MHz. The same setups are used for sssessment of the parameters applied for
boundary compenastion (alpha, depth) of which bypicsl uncertainty values are given, Thess paramatans ame
used in DASY4 software to improve probe accuracy chese to the boundary. Tha sensitivity in TSL corresponds
to NORMzx, .z * Conv wheraby the uncertamty corresponds to that given for Conv. A frequency dependent
CiownwF B Used in DASY varsion 4.4 and hagher which alless extanding the vabdity from + 50 MHz to £ 100
MHE.

Sphercal isctropy (30 dewiahion from iscfropy): in 8 field of low gradients reafized wsing & flat phantom
expased by a palch antenna,

Sansor Cifssl The sernsor offsal corresponds o the offesl of virtual measurement cantar fram the prabe tp
(N prooe ElxiS:I Mo tolerance requiced
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EXADE = SMEATER

Probe EX3DV4

SN:3798

Manufactured:  April 5, 2011
Calibrated: July 26, 2013

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASYZ system]

July 28, 2013
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EXIDNVE- SH:aT58

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

Basic Calibration Parameters

Sonsor Y

| Noem {udivim sy

DOF imyy

Modulation Calibration Parameters

LiD Communication System Name

a W

| = |

A B L VR

dg | dBvuv my
| 0@ 0.4 10 164.4
| oo 0.0 1.0 166.1
| oo 0.1 1.0 1308

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

* Tra unceralntias of Mo, ¥, Z do ot affect the E*-fisld uncertainty nsde T30 (see Pages 8 and 8}

* Mumarical Eraarization parameter: uncerizinty not recurad
= Uncerigindy is delenmined using e max. devialion from linsar resporse appheng rectamgular dstribulion and B eoqees sed far the squan of e

Snadc winlia,

Corificaabe Mo: EX3-3758_Jul13
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EX30VE— SM:378E

July 26, 2013

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

Calibration Parameter Determined in Head Tissue Simulating Media

B Relative | Conductivity | ! | Depth | Umal. |
| f{MHz) | Pormittlvity (8m)° | ComeFX  ConvP¥ | ComvFZ | Alpha | [mmi {ho2y
B35 41.5 0.90 8,16 916 | 918 035 | 084 | +120%
900 415 0.97 9.01 8.01 .01 035 | 083 | #120% |
1810 40.0 1.40 7.3 773 T.78 073 050 T120%
1400 40,0 1.40 7.73 7.73 7.7 [u: n.gz2 £120% |
2000 40,0 1440 .73 .73 T73 0.80 058 | £120%
2450 392 1.80 70 T 05 708 0,66 062 | +120%
5200 360 4.66 4.85 4.85 485 | o037 | 180 | +131%
5300 359 4.76 4.7 4.7 471 | 038 180 | £1341%
| 5500 35.6 4.95 4.76 478 | 476 | 036 180 | £131%
SEO0 35.5 &.07 .51 4.5 4,51 0.4z 1.0 £ 1351 %
5800 353 527 448 4.48 4.48 040 | 180 | £131%

E Frequancy valchty of + 100 MHz oy spplies for DASY w4 and Highar (sas Page 2). lsa T is resricied to + 50 MHz, The unceriginly is fhe RES

o the Comd® ureerizinty at calibration frequency and the unoestainty for the indcated frequency band

" i frequencies boiow 3 GHz, the validiy of tksue parameters |2 and o) can be reloed 1o & 108 Fliquid compensatian formula s apelied o

measured SAH values, Al freguancias abowa 3 GHz. the walidiy of Tesue pammatens (s and o} B resiricied 1o = 5%, Tha uncerlainiy & the RSS of
the ConvF uncedtainty for indicated target tssue pammsiens.
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EXIDE— GN:ATH July 28, 2013

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Onet. |
A(WHz)® | Permittivity” |  (8im)’ | ConvEX | ComvFY | ComFZ | Migha | (mm) | (ke2)

235 a9.2 0ar 827 oy - _b.4n .84 =120 %
200 55.0 1.05 211 | 911 | &N 0.80 062 120 % :
1810 533 1.52 745 T.45 745 | 037 .88 #1120 %
1000 | 533 1.52 732 | 732 | 732 | 037 | 086 | £120%
2000 53.3 1.52 7.54 i S 0.28 1.01 2120 %
2450 52.7 1.95 7.08 7.08 ros | 060 | os7 | s120%
5200 4.0 5.30 438 | 438 | 438 | 041 | 190 | :131%
S0 | 48.9 542 q.22 _ 4.22 | 422 041 1.80 131 %
5500 | 486 | ses | 393 | 393 | 383 | 046 | 190 | s134%
5600 | 48.5 ! G.77 3.82 382 382 038 1.80 131 %
5800 482 | 800 424 | 424 | 424 | D48 | 180 | £13.4%

= Frequency validity of £ 100 MHE only apolies for DASY w4 and higher {see Page 1), sise | & resticied ta + 80 Mz, The uncartanty is Tha RSS
of te Come unoertzinty ot calbration Trequandy and e unceieinty for  mdicebed Tegquency bard.

Al fraquancies bakr! 3 GHE, The walidity of lissus paramebers (e and o) can be relaxed lo 2 10% #liguid compensation famaia is applied
messuned SAR values. AL frequencies aboyve 3 S5Hz, the walidity of lissue paramaters (s and =) & resticlad ot 5%, The uncersinty s the RES of
tha Corat uncertalnty for ingicated barosd laguss paramelens
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EX30N4— BN 3TES Juby 26, 2013

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

1.5

. it e SO [(RTRRR e

13-

[normalized)
e
[ %]
]

i
s

Frequency response

: i

(17 N Y N T |i | .

0 200 1000 1500 2000 2800 2000
f M Hz]

Uncertainty of Frequency Responsa of E-field: £ 6.3% (k=2)
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EX30N4— SN-37RE July 28, 2013

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz R22
bz s eplos | b o '-_Ii'l.: 02, 04 D8 \BE
i il
i & L] 3 L] L]
Tad X T i Tad 4 ¥ z

ﬂ'-l 1
[
=) . ; .
S no- e g Bttt e g g = =0 e R i_fé‘“"'* =t
f
5 i ] ;
L i i i | i | B | ]
I T I T 7 I
5l 4 [i14] e ] G il i) i}
Roll [*]
" [
';ﬂ'ﬁ-‘: -:-.'ﬂ'."‘l-z ,L-".,'Ef_. 20 Fi-z
Uneartainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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EXS0Nd- 3h:ETIA July 28, FH13

Dynamic Range f(SARpcaq)
(TEM cell , f = 900 MHz)

105+ 1
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3
[ - i
C 10y |
= | il
m Tt
. 1
5 1
10% 10 100 10 10
SAR [rnWWiem3]
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nal compen sabed compensated
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= ———— g : ..—:
10r2 1 108 1 102
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* | ]
it COTRR N SRS el
Uncertainty of Linearity Assessment: £ 0.8% (k=2)
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EXA0 = SHETE July 26, 2013

Conversion Factor Assessment

f= 535 MHz, WGLS 88 (H_convF) = 1900 MHz, WGLS R22 (H_com)
4 [~
18 | =
3 |
TR sl
L |
o B ] -
t Frs
2. i
i R
15..
1=
-\.|"|. 5.
2k F
apH—1 = S — ‘ 1 [ | ST Ll _I D
a 10 o L] -3 [ o -] " 15 a0 = 1) F ol
2 foav] vy
N | o
iRl ] Enayal b G L ]
Deviation from Isotropy in Liquid
Errar (b, 8}, f = 2900 MHz

149 -08 08 -0s& 02
Unecertzinty of Spherical |sotropy Assessment: * 2 6% (k=2)
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EXGDY— SM-3798 July 26, 2013

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

Other Probe Parameters

Senzor Amengement | ~ Trangular |
'!jnr'-'lafl'::[ﬁr'.f-.ngle ] 424
Mechanical Surface Detection Mode enabled |
“Optical Surface Detection Mode dizahled |
Probe Owvarall Length 337 mm
“Probe Body Dismels A0 |
Tip Length B mm .
Tip Diemeter 2.5 mm

: Probe Tip to Sensor X Calibration Paoint 1 i

| Probe Tip to Sensor ¥ Calibration Point = 1 rmm
F'rl:lh&-Tir.Z! o Sensor Z Calibration Point 1 mm

| Recommended Measurement Distance rom Surlace 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

END REPORT
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