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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | MINIPHONE
Brand Name: | Cedar Tree
Model Name.: | CMP1
Series Model: | N/A
Devices supporting
GPRS/EDGE: | C!258 B
Description Test
Modes(worst | SIM 1 and SIM2 is a chipset unit and tested as single chipset
case ):

Device Category:

PORTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | August 27, 2014 and August 28, 2014
Aopplicant: Cedar Tree Technologies
PP * | 2065 NW Grant Avenue, Corvallis, OR 97330,USA
. | Cedar Tree Technologies
Manufacturer:

2065 NW Grant Avenue, Corvallis, OR 97330,USA

Application Type:

Certification

APPLICABLE STANDARDS AND TEST PROCEDURES

STANDARDS AND TEST PROCEDURES TEST RESULT

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

Deviation from Applicable Standard

None

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

Approved by:

Jetf  fang

Tested by:

e an - Haa

Jeff.fang Kevin.hua
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name: | MINIPHONE
Brand Name: | Cedar Tree
Model Name.: | CMP1
Series Model: | N/A
Model Discrepancy: | N/A
FCC ID: | 2ACUBCMP1
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
WLAN 2.4GHz: 2412 ~ 2462 MHz
Bluetooth: 2402 ~ 2480 MHz

Transmit
Power(Average):

802.11b:16.42 dBm
802.11g: 14.67 dBm
802.11n HT20: 14.56 dBm
802.11n HT40: 13.46 dBm
Bluetooth: 4.63 dBm

GSM 850: 32.99 dBm
GSM 1900: 29.09 dBm

Max. Reported
SAR(19):

Head:

GSM 850:0.463 W/kg
GSM 1900:0.986 W/kg
802.11b:0.422 W/kg

Body:

GSM 850:0.823 W/kg
GSM 1900:0.956 W/kg
802.11b:0.459 W/kg

Modulation Technique:

GSM/GPRS: GMSK

EDGE:8PSK

802.11b: DSSS (CCK, DQPSK, DBPSK)

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

GPRS/EDGE Level:

12

Accessories:

Battery (rating)

Capacitance:900 mAh
Rated Voltage:3.7V

Antenna Specification:

GSM: PIFA antenna
WIFI: PIFA antenna
Bluetooth : PIFA 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 limitis 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 D03v01 SAR Test Reduction Procedures GSM/GPRS/EDGE

X 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 IEC 62209.

The following table gives the recipes for tissue simulating liquids.

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

robof controlicr

The DASY5 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).

o 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.

o 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.

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

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

e The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

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

The DASY5 measurement server is based on a PC/104 CPU board
with a 400MHz intel ULV celeron, 128MB chip-disk and 128 MB RAM.
The necessary circuits for communication with either the DAE4(or
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/O-board, which is directly connected to the PC/104 bus of the CPU
board.

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

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

DAE)

The data acquisition electronics (DAE4) consists of a highly sensitive
electrometer grade preamplifier with auto-zeroing, a channel and gain-
switching multiplexer, a fast 16 bit AD converter and a command
decoder and control logic unit. Transmission to the measurement
server is accomplished through an optical downlink for data and status
information as well as an optical uplink for commands and the clock.
The mechanical probe mounting device includes two different sensor
systems for frontal and sideways probe contacts. They are used for
mechanical surface detection and probe collision detection. The input
impedance of the DAE4 box is 200MOhm; the inputs are symmetrical
and floating. Common mode rejection is above 80 dB.

EX3DV4 Isotropic E-Field Probe for Dosimetric Measurements

Construction: Symmetrical design with triangular core
Built-in shielding against static charges

PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)

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

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

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

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

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

Interior of probe

SAM Twin Phantom

IConstruction:

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

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

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

SAM Phantom (ELI4 v4.0)

|Description Construction:

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

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

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

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 &
D1800V2: dipole length: 72.5 mm; overall height: 300 mm

D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHzV2: dipole length: 20.6 mm; overall height: 300 mm
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7. EVALUATION PROCEDURES

DATA EVALUATION

The DASY 5 post processing software automatically executes the following procedures to calculate the
field units from the microvolt readings at the probe connector. The parameters used in the evaluation
are stored in the configuration modules of the software:

Probe parameters: - Sensitivity Norm;, ajg, ai1, a2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density P

These parameters must be set correctly in the software. They can be found in the component
documents or be imported into the software from the configuration files issued for the DASY 5
components. In the direct measuring mode of the multi-meter option, the parameters of the actual
system setup are used. In the scan visualization and export modes, the parameters stored in the
corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the
compression characteristics of the detector diode. The compensation depends on the input signal, the
diode type and the DC-transmission factor from the diode to the evaluation electronics. If the exciting
field is pulsed, the crest factor of the signal must be known to correctly compensate for peak power.
The formula for each channel can be given as:

Vi=U+U; dop,
with V; = Compensated signal of channel i(i = x, y, z)
U; = 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,
v \/ Norm,*ConvF

2
H-field probes: At anf +anf
P Hi:\l0| ’ f

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

ConvF = Sensitivity enhancement in solution
aij = Sensor sensitivity factors for H-field probes

f = Carrier frequency (GHz)

Ei = Electric field strength of channel i in V/m

Hi = Magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

E.-{E.*E.*E:
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The primary field data are used to calculate the derived field units.

N
£ 1000

with SAR = local specific absorption rate in m\W/g
Ewt = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm?®
Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the
density of the simulation liquid.
The power flow density is calculated assuming the excitation field as a free space field.

SAR =E.-

2

p -_Eu O p -H.377
™ 3770

with  Powe = Equivalent power density of a plane wave in mW/cm?
Eiwt = total electric field strength in V/m
Hiot = 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:

5= 8, + Sperpi ;]r'rml_ T
o A

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

Measurement uncertainty for 30 MHz to 3 GHz averaged over 1 gram

Uncertainty Component Uncertainty Prob. Div. Ci (1g) Unif(q]'_g) Vi or Veff
Measurement System
Probe Calibration (k=1) 6.00 Normal 1 1 6.00 o0
Probe Isotropy 4.70 Rectangular \3 0.7 1.90 0
Modulation Response 240 Rectangular \3 1 1.39 0
Hemispherical Isotropy 9.60 Rectangular \3 0.7 3.88 o0
Boundary Effect 2.00 Rectangular \3 1 1.15 o0
Linearity 4.70 Rectangular | 3 1 2.71 %
System Detection Limit 1.00 Rectangular \3 1 0.58 0
Readout Electronics 0.30 Normal 1 1 0.30 0
Response Time 0.80 Rectangular \3 1 0.46 0
Integration Time 2.60 Rectangular \3 1 1.50 o0
RF Ambient Noise 3.00 Rectangular \3 1 1.73 o0
RF Ambient Reflections 3.00 Rectangular \3 1 1.73 0
Probe Positioner 0.40 Rectangular \3 1 0.23 0
Probe Positioning 2.90 Rectangular | 3 1 1.67 %
Max. SAR Evaluation 2.00 Rectangular \3 1 1.15 0
Test sample Related
Test sample Positioning 2.9 Normal 1 1 29 145
Device Holder Uncertainty 3.6 Normal 1 1 3.6 5
Power drift 5 Rectangular | V3 1 2.89 %
Power Scaling 0 Rectangular \3 1 0.00 0
Phantom and Tissue
Parameters
Phantom Uncertainty 6.1 Rectangular \3 1 3.52 0
SAR correction 1.9 Rectangular \3 1 1.10 0
Liquid Conductivity (target) 5 Rectangular \3 0.64 1.85 o0
Liquid Conductivity (meas) 2.79 Rectangular \3 0.78 1.26 o0
Liquid Permittivity (target) 5 Rectangular \3 0.6 1.73 0
Liquid Permittivity (meas) -1.71 Rectangular \3 0.26 -0.26 o0
Temp. unc. - Conductivity 3.4 Rectangular \3 0.78 1.53 0
Temp. unc. - Permittivity 0.4 Rectangular | V3 0.23 0.05 %
Combined Std. Uncertainty RSS 11.49 361
Expanded STD Uncertainty k=2 22.98%
Expanded STD Uncertainty k=2 1.80dB

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

- Bar reference point
Mn‘tmﬂ:i to !HI:'!:II'III
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.

KDB865664 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) & 5 (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:

. Liquid Deviation | Limited
Liquid Type Temp. (°C) Parameters | Target | Measured (%) (%) Measured Date
Permitivity(e ) | 41.50 | 41.354 -0.35 5
Head835 21.5 2014-8-28
Conductivity(o) | 0.90 0.885 -1.67 5
Permitivity(e ) | 55.20 | 54.584 -1.12 5
Body835 21.5 2014-8-28
Conductivity(o) | 0.97 0.964 -0.62 +5
Permitivity(e ) | 40.00 | 40.651 1.63 +5
Head1900 215 2014-8-28
Conductivity(o) | 1.40 1.439 2.79 5
Permitivity(e ) | 53.30 52.43 -1.63 5
Body1900 21.5 2014-8-28
Conductivity(o) | 1.52 1.562 2.76 5
Permitivity(e ) | 39.20 38.86 -0.87 5
Head2450 21.5 2014-8-27
Conductivity(o) | 1.80 1.819 1.06 5
Permitivity(e ) | 52.70 | 51.899 -1.52 5
Body2450 215 2014-8-27
Conductivity(o) | 1.95 1.943 -0.36 5
Permitivity(e ) | 55.20 | 54.275 -1.68 5
Body835 215 2014-9-5
Conductivity(o) | 0.97 0.987 1.75 5
Permitivity(e ) | 53.30 52.39 -1.71 5
Body1900 215 2014-9-5
Conductivity(o) | 1.52 1.551 2.04 5
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11.3 SYSTEM PERFORMANCE CHECK

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

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

SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

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

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

¢ The dipole was mounted on the small tripod so that the dipole feed point was positioned below
the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was

15 mm (below 1 GHz) and 10 mm (above 1 GHz) from dipole center to the simulating liquid
surface.

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

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

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

e The results are normalized to 1 W input power.

Depth of Liquid

#

23

22

i

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

Head835 22 215 0.25 2.33 9.50 9.32 -1.89 | £10 | 2014-8-28
Body835 22 215 0.25 2.39 9.53 9.56 0.31 +10 | 2014-8-28
Head1900 22 215 0.25 10.20 40.40 40.80 0.99 +10 | 2014-8-28
Body1900 22 215 0.25 10.25 40.50 41.00 1.23 +10 | 2014-8-28
Head2450 22 215 0.25 12.68 52.60 50.72 -3.57 | £10 | 2014-8-27
Body2450 22 215 0.25 12.90 49.20 51.60 4.88 +10 | 2014-8-27
Body835 22 215 0.25 2.23 9.53 8.92 -6.40 | £10 [ 2014-9-5
Body1900 22 215 0.25 9.78 40.50 39.12 -3.41 +10 [ 2014-9-5
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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
ower.
3. ?:or 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 1880.0 1909.8
Maximum Burst-Averaged Output Power
GSM(GMSK,1Uplink) 32.93 32.94 32.99 28.94 28.96 29.06

GPRS 8 (GMSK,1 Uplink) 32.83 32.90 32.93 28.98 28.99 29.09

GPRS 10 (GMSK,2 Uplink) 31.71 31.85 31.88 28.06 28.06 28.14

GPRS 11 (GMSK,3 Uplink) 29.48 29.55 29.59 26.03 25.92 26.02

GPRS 12 (GMSK,4 Uplink) 28.17 28.29 28.34 24.67 24.59 24.70

EDGE 8 (8PSK,1 Uplink) 28.76 28.76 28.88 23.92 23.09 22.71

EDGE 10 (8PSK,2 Uplink) 27.80 27.80 27.80 22.50 21.80 21.46

EDGE 11 (8PSK,3 Uplink) 25.69 25.66 25.56 20.11 19.27 18.85

EDGE 12 (8PSK,4 Uplink) 24 .48 24.40 24.34 18.75 18.24 17.69

Maximum Frame-Averaged Output Power

GSM(GMSK,1Uplink) 23.91 23.92 23.97 19.92 19.94 20.04

GPRS 8 (GMSK,1 Uplink) 23.80 23.87 23.90 19.95 19.96 20.06

GPRS 10 (GMSK,2 Uplink) 25.68 25.82 25.85 22.03 22.03 22.11

GPRS 11 (GMSK,3 Uplink) 25.22 25.29 25.33 21.77 21.66 21.76

GPRS 12 (GMSK,4 Uplink) 25.16 25.28 25.33 21.66 21.58 21.69

EDGE 8 (8PSK,1 Uplink) 19.73 19.73 19.85 14.89 14.06 13.68

EDGE 10 (8PSK,2 Uplink) 21.78 21.78 21.78 16.48 15.78 15.44

EDGE 11 (8PSK,3 Uplink) 21.43 21.40 21.30 15.85 15.01 14.59

EDGE 12 (8PSK,4 Uplink) 21.47 21.39 21.33 15.74 15.23 14.68

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
Frame-averaged power = Burst averaged power (2 Uplink
Frame-averaged power = Burst-averaged power (3 Uplink
Frame-averaged power = Burst averaged power (4 Uplink

—-9.03dBm
—6.02 dBm
—4.26 dBm
—3.01 dBm

PRy

—

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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WLAN Conducted output power(dBm):

Mode Channel | Frequence poe;’:r@gBem)
1 2412 MHZ 16.21
802.11b 6 2437 MHZ 16.42
11 2462 MHZ 16.02
1 2412 MHZ 12.49
802.11g 6 2437 MHZ 14.67
11 2462 MHZ 13.02
802.11 n 1 2412 MHZ 12.43
20M 6 2437 MHZ 14.56
11 2462 MHZ 12.85
802.11 n 3 2422 MHZ 11.23
40M 6 2442 MHZ 13.46
9 2452 MHZ 12.61

Bluetooth Conducted output power(dBm):

Average power(dBm)
Channel | Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHO0 2402MHZ 4.43 4.16 4.26
CH39 2441MHZ 4.63 4.23 4.29
CH78 2480MHZ 4.38 4.21 4.33

According to KDB447498 D01:The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6
GHz at test separation distances < 50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance,
mm)] - [VfieHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR,2: where
* f(cHz) is the RF channel transmit frequency in GHz
» Power and distance are rounded to the nearest mW and mm before calculationzs
*» The result is rounded to one decimal place for comparison
* 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below
- If the test separation distance (antenna-user) is < 5mm, 5mm is used for excluded SAR

calculation
Wireless Interface Bluetooth
Tune-up Maximum power (dBm) 5
Tune-up Maximum rated power (mW) 3.162
Antenna to user (mm) 5
Head Frequency(GHz) 2.441
SAR exclusion threshold 0.988
Antenna to user (mm) 5
Body Frequency(GHz) 2 441
SAR exclusion threshold 0.988

Per KDB 447498 D01v05r02 exclusion thresholds is 0.988< 3, Bluetooth RF exposure evaluation is
not required.
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The Tune-up Maximum

Measured Conduct

Mode Power(Customer Declared)(dBm) Range Prv?l)éir?:iuBTn)
GSM 850 32.5+/-1 31.5~33.5 32.99
GPRS 850-1TS 32.5+/-1 31.5~33.5 32.93
GPRS 850-2TS 31+/-1 30~32 31.88
GPRS 850-3TS 29+/-1 28~30 29.59
GPRS 850-4TS 28+/-1 27~29 28.34
EDGE 850-1TS 28.5+/-1 27.5~29.5 28.88
EDGE 850-2TS 27+/1 26~28 27.80
EDGE 850-3TS 25+/-1 24~26 25.69
EDGE 850-4TS 24+/-1 23~25 24 .48
GSM 1900 28.5+/-1 27.5~29.5 29.06
GPRS 1900-1TS 28.5+/-1 27.5~29.5 29.09
GPRS 1900-2TS 27.5+/-1 26.5~28.5 28.14
GPRS 1900-3TS 25.5+/-1 24.5~26.5 26.03
GPRS 1900-4TS 24+/-1 23~25 24.70
EDGE 1900-1TS 23.5+/-1 22.5~24.5 23.92
EDGE 1900-2TS 22+/1 21~23 22.50
EDGE 1900-3TS 19.5+/-1 18.5~20.5 20.11
EDGE 1900-4TS 18+/-1 17~19 18.75
IEEE 802.11b 15.5+/-1 14.5~16.5 16.42
IEEE 802.11g 13+/-2 11~15 14.67
IEEE 802.11n(20M) 13+4/-2 11~15 14.56
IEEE 802.11n(40M) 12+4/-2 10~14 13.46
Bluetooth 1Mbps 4+/-1 3~5 4.63
Bluetooth 2Mbps 4+/-1 3~5 4.23
Bluetooth 3Mbps 4+/-1 3~5 4.33

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.

40 19‘5 ! ,e\ﬁ

¢
LLimu o O}uﬂ

@ ] : uy
4 \ Moy i L ey
o L . ) Sy

o
Ay
Q

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
support body-worn accessory SAR compliance for that particular configuration (surface).
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Test Mode
GSM 850/PCS1900 Data transmission mode(GPRS)/Voice mode(GSM)
WLAN 2.4G Data transmission mode(802.11b)

Body Exposure Condition for WWAN

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 55>25 2<25 3<25 10<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

WWAN Yes Yes No Yes Yes Yes

Body Exposure Condition for WLAN

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

Ant Front Rear Top side Bottom side | Right side Left side
ntenna (mm) (mm) (mm) (mm) (mm) (mm)
WLAN 7<25 2<25 60>25 7<25 38>25 3<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

WLAN Yes Yes No Yes No Yes
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11.6 EUT SETUP PHOTOS

Cheek device with right head phantom.

Tilt device with right head phantom

EUT Setup Configquration 1

EUT Setup Configuration 2

Cheek device with left head phantom.

Tilt device with left head phantom

UT Setup Configuration 3

EUT Setup Configuration 4
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11.7 SAR MEASUREMENT RESULTS
Head SAR Test Records

GSM SAR
Test Freq. max Tllljr;)e- Scaling Povyer SAR1 e
Band | Mode |  pogition | M | (MH2) '::;"n‘j; Limit | Factor a’g; (mW,gg; (Sn?v%;._f)
(dBm)
GSM850 | Voice | RightCheek | 251 | 8488 | 32.99 335 | 1.125 0.15 0362 | 0.407
GSM850 | Voice | RightTilted | 251 | 8488 | 32.99 335 | 1125 | -0.09 0.168 | 0.189
GSM850 | Voice | LeftCheek | 251 | 8488 | 32.99 335 | 1.125 0.03 0.412 | 0.463
GSM850 | Voice | LeftTited | 251 | 8488 | 32.99 335 | 1125 | -0.06 0200 | 0.225
PCS1900 | Voice | Right Cheek | 512 | 18502 | 28.94 205 | 1138 | -0.14 0.867 | 0.986
PCS1900 | Voice | RightCheek | 661 | 1880 | 28.96 295 | 1132 | -0.18 0.805 | 0.912
PCS1900 | Voice | RightCheek | 810 | 1909.8 |  29.06 295 | 1107 | -013 0.759 | 0.840
PCS1900 | Voice | RightTilted | 810 | 1909.8 |  29.06 205 | 1.107 0.02 0397 | 0439
PCS1900 | Voice | LeftCheek | 512 | 18502 | 28.94 205 | 1.138 0.03 0.831 | 0.945
PCS1900 | Voice | LeftCheek | 661 | 1880 | 28.96 205 | 1132 | -0.01 0.808 | 0.915
PCS1900 | Voice | LeftCheek | 810 | 1909.8 | 29.06 205 | 1.107 0.03 0798 | 0.883
PCS1900 | Voice | LeftTited | 810 | 1909.8 | 29.06 205 | 1107 | -0.12 0386 | 0.427
WLAN SAR
Test Freq. max Ttl.lr;‘)e- Scaling Povyer SAR1 e
Sand glece Position | M | (MHZ) '::I;"n‘:; Limit | Factor a’g; (mW,g% (s'r:‘mg
(dBm)
WLAN 2.4G | 802.11b | RightCheek | 6 | 2437 | 1642 | 165 | 1.019 | 009 | 0414 | 0.422
WLAN2.4G | 80211b | RightTited | 6 | 2437 | 1642 | 165 | 1019 | 004 | 0226 | 0.230
WLAN 24G | 802.11b | LeftCheek | 6 | 2437 | 1642 | 165 | 1.019 | 007 | 0378 | 0.385
WLAN2.4G | 80211b | LeftTited | 6 | 2437 | 1642 | 165 | 1019 | 013 | 0232 | 0236
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Front in body position Rear in body position

EUT Setup Configuration 1 EUT Setup Configuration 2

Right Side in body position Left Side in body position

EUT Setup Configuration 3 EUT Setup Configuration 4

Bottom Side in body position

EUT Setup Configuration 5
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SAR Results for Body-Worn Test Records

. max | Tune- . Power Scaled

Band Mode | 1ot (?.::{) Ch. (';;flg') Power | P | SCalng | ‘g | SAR1G | saR1g

(dBm) (dBm) @B) | (MWIG) | mwig)
GSM850 | GPRS 2slots | Front 5 | 251 | 8488 | 3188 | 32 1.028 | -0.07 | 0501 | 0.515
GSM850 | GPRS 2slots | Rear 5 | 251 | 8488 | 3188 | 32 1.028 | -0.08 | 0.735 | 0.756
GSM850 Voice Rear 5 | 128 | 8242 | 3293 | 335 | 1140 | 0.04 | 0711 | 0.811
GSM850 Voice Rear 5 | 190 | 936.6 | 3294 | 335 | 1.138 | 0.06 | 0.723 | 0.823
GSM850 Voice Rear 5 | 251 | 8488 | 3299 | 335 | 1125 | 004 | 0712 | 0.801
PCS1900 | GPRS 2slots | Front 5 | 810 | 1909.8 | 28.14 | 285 | 1.086 | 0.04 | 0595 | 0.646
PCS1900 | GPRS 2slots [ Rear 5 | 512 | 1850.2 | 28.06 | 28.5 | 1.107 | -0.03 | 0.864 | 0.956
PCS1900 | GPRS 2slots | Rear 5 |661| 1880 | 28.06 | 285 | 1.107 | -0.04 | 0.832 | 0.921
PCS1900 | GPRS 2slots | Rear 5 | 810 | 1909.8 | 2814 | 285 | 1.086 | -0.09 | 0804 | 0.873
PCS1900 Voice Rear 5 | 512 | 18502 | 2894 | 295 | 1.138 | -0.03 | 0.745 | 0.848
PCS1900 Voice Rear 5 |661| 1880 | 28.96 | 295 | 1.132 | 006 | 0729 | 0.826
PCS1900 Voice Rear 5 | 810 | 1909.8 [ 29.06 | 2905 | 1.107 | -0.05 | 0.713 | 0.789
WLAN 2.4G |  802.11b Front 5 6 | 2437 | 1642 | 165 | 1.019 | -0.07 | 0.363 | 0.370
WLAN 2.4G | 802.11b Rear 5 6 | 2437 | 16.42 | 1655 | 1.019 | 0.05 | 0.451 | 0.459

Hotspot SAR Test Records
GSM SAR
Tune-

Band | Mode | oo | D cn | fred | power | U, | Sl | Cor | samta | SaRig

(dBm) | Gpm) @B) | (MW/g) | (mwig)
GSM850 | GPRS 2slots Front 5 |251| 8488 | 31.88 | 32 1.028 | -0.07 | 0501 | 0.515
GSM850 | GPRS 2slots Rear 5 |251| 8488 | 3188 | 32 1.028 | -0.08 | 0.735 | 0.756
GSM850 | GPRS 2slots Right 5 |251| 8488 | 3188 | 32 1.028 | 008 | 0347 | 0.357
GSM850 | GPRS 2slots Left 5 |251| 8488 | 31.88 | 32 1.028 | -0.01 | 0.284 | 0.292
GSM850 | GPRS 2slots Bottom 5 |251| 8488 | 31.88 | 32 1028 | 020 | 0265 | 0.272
PCS1900 | GPRS 2slots Front 5 |810[1900.8 | 28.14 | 285 | 1.086 | 004 | 0595 | 0.646
PCS1900 | GPRS 2slots Rear 5 |512[18502| 28.06 | 285 | 1.107 | -003 | 0.864 | 0.956
PCS1900 | GPRS 2slots Rear 5 |661| 1880 | 28.06 | 285 | 1.107 | -0.04 | 0.832 | 0.921
PCS1900 | GPRS 2slots Rear 5 |[810[1909.8 | 2814 | 285 | 1.086 | -009 | 0.804 | 0873
PCS1900 | GPRS 2slots Right 5 |810]1909.8 | 2814 | 285 | 1.086 | -0.06 | 0573 | 0.623
PCS1900 | GPRS 2slots Left 5 |[810[1909.8 | 28.14 | 285 | 1.086 | -001 | 0.364 | 0.395
PCS1900 | GPRS 2slots Bottom 5 |810[1909.8 | 28.14 | 285 | 1.086 | 003 | 0587 | 0638
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WLAN SAR
Tune-
. max . Power Scaled
Band Mode | oot ([r’r':;') ch. (';;ﬁ%) Power | P | $Calng | iy (Srr"\v'\'\;;% SAR1g
(dBm) (dBm) (dB) 9 (mWi/g)
WLAN 24G | 802.11b Front 5 6 2437 16.42 16.5 1.019 -0.07 0.363 0.370
WLAN 24G | 802.11b Rear 5 6 2437 16.42 16.5 1.019 0.05 0.451 0.459
WLAN 24G | 802.11b Left 5 6 2437 16.42 16.5 1.019 0.12 0.283 0.288
WLAN 24G | 802.11b Bottom 5 6 2437 16.42 16.5 1.019 0.1 0.339 0.345
Repeated SAR
Tune-
. max . Power Scaled
Band Mode poest (?‘:f"") ch. (';,'I'flg') Power | P | S€aNg | “nigy | SARMg | SAR1g
(dBm) (@B) | (MWI/g) [ (mwig)
(dBm)
PCS1900 Voice Right Cheek 0 512 | 1850.2 | 28.94 | 29.5 1.138 -0.01 0.865 0.984
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11.8 REPEATED SAR MEASUREMENT

Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
Band Mode Position | (mm)| ™ | sarR1g | sArR1g | R | "sarig | sarig | Reti°
(mWI/g) (mWig) (mWIg) (mWI/g)
PCS1900 Voice Right Cheek 0 512 0.867 0.865 1.002 -- -- --
Note:

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

2. 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.

3. Perform a second repeated measurement only if the ratio of largest to smallest SAR for the
original and first repeated measurements is > 1.20 or when the original or repeated
measurement is = 1.45 W/kg

4. The ratio is the difference in percentage between original and repeated measured SAR.
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11.9 SAR HANDSETS MULTI XMITER ASSESSMENT

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

Note:

1.  2.4GHz WLAN and BT share the same antenna, and cannot transmit simultaneously.
2. The reported SAR summation is calculated based on the same configuration and test position.
3.  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) (5mm distance)
Estimated SAR
(Wike) 5dBm 0.132 Wikg 0.132 Wikg

4.  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 TSAR1g (GSM850+WLAN(2.4G) or Bluetooth)

: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(19)[Wkg] | SAR(1g)[Wikg]
Position
WLAN WWAN + WWAN +
i || (el 2.4G Blustooth 1\ AN(2.4G) Bluetooth
Right Cheek 0 0.407 0.422 0.132 0.829 0.539
Right Tilted 0 0.189 0.230 0.132 0.419 0.321
Left Cheek 0 0.463 0.385 0.132 0.848 0.595
Left Tilted 0 0.225 0.236 0.132 0.461 0.357
SUM Y SAR1g (PCS1900+WLAN(2.4G) or Bluetooth)
: SUM SUM
Distance Stand alone SAR(1g) [W/kg] SAR(19)[Wkg] | SAR(1g)[Wikg]
Position
WLAN WWAN + WWAN +
i PCS1900 545 | Bluetooth |\ aAN2.4G) Bluetooth
Right Cheek 0 0.986 0.422 0.132 1.408 1.118
Right Tilted 0 0.439 0.230 0.132 0.669 0.571
Left Cheek 0 0.945 0.385 0.132 1.330 1.077
Left Tilted 0 0.427 0.236 0.132 0.663 0.559
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Result of SUM Y SAR1g for Body worn

SUM TSAR1g (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 +
] Celiiesh 2.4G Blustooth 1\ AN(2.4G) Bluetooth
Front 5 0.515 0.370 0.132 0.885 0.647
Rear 5 0.823 0.459 0.132 1.282 0.888
SUM > SAR1g (PCS1900+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[Wikg] SAR(1g)[Wikg]
Position
WWAN + WWAN +
[mm] PCS1900 | WLAN 2.4G | Bluetooth WLAN(2.4G) Bluetooth
Front 0.646 0.370 0.132 1.016 0.778
Rear 0.956 0.459 0.132 1.415 1.088
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Result of SUM 3 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 +
mmll | GEREEEY || g Blustooth 1\ AN(2.4G) Bluetooth
Front 10 0.515 0.370 0.132 0.885 0.647
Rear 10 0.756 0.459 0.132 1.215 0.888
Right Side 10 0.357 - 0.132 - 0.489
Left Side 10 0.292 0.288 0.132 0.580 0.424
Top side 10 - - 0.132 - -
Bottom Side 10 0.272 0.345 0.132 0.617 0.404
SUM } SAR1g (PCS1900+WLAN(2.4G) or Bluetooth)
: SUM SUM
- Distance Stand alone SAR(1g) [W/kg] SAR(1g)[W/kg] | SAR(1g)[W/kg]
Position
GPRS WWAN + WWAN +
i 1900 WA ZAE | EERE | e ) Bluetooth
Front 10 0.646 0.370 0.132 1.016 0.778
Rear 10 0.956 0.459 0.132 1.415 1.088
Right Side 10 0.623 - 0.132 - 0.755
Left Side 10 0.395 0.288 0.132 0.683 0.527
Top side 10 - - 0.132 - --
Bottom Side 10 0.638 0.345 0.132 0.983 0.770
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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 | 5 ot 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 |03/18/2014|03/17/2015
Peak & Average sensor Agilent E9327A us40441788 03/18/2014 | 03/17/2015
E-field PROBE SPEAG EX3DV4 3798 07/28/2014 | 07/27/2015
DAE SD000D04BJ DEA4 1245 07/22/2014 | 07/21/2015
DIPOLE 835MHZ
ANTENNA SPEAG D835V2 4d114 07/30/2013 | 07/28/2015
DIPOLE 1900MHZ
ANTENNA SPEAG D1900V2 5d136 07/22/2013 | 07/20/2015
DIPOLE 2450MHZ
ANTENNA SPEAG D2450Vv2 817 07/31/2013 | 07/29/2015
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
LIQUID CQIIZII.BRATION ANTENNESSA| 41/05 OCP9 00425167 N/A N/A
Page 45 of 108

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




7 Compliance Certification Services Inc.

- f Report No: C140811S06-SF FCC ID: 2ACUBCMP1 Date of Issue :September 5, 2014

14. FACILITIES

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

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

Exhibit Content
System Performance Check Plots

Dipole calibration report D835V2 SN:4d114

Dipole calibration report D1900V2-SN:5d136

Dipole calibration report D2450V2 SN: 817

Probe calibration report EX3DV4 SN3798

DAE calibration report DEA4 SDO00D04BM 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: 8/28/2014
SystemPerformanceCheck-Head D835
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: 4d114
Communication System: UID 0, CW; Communication System Band: D835 (835.0 MHz); Frequency:
835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.885 S/m; €, = 41.354; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY Configuration:

e Probe: EX3DV4 - SN3798; ConvF(9.30, 9.30, 9.30); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

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) = 2.95 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 = 59.03 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 3.54 W/kg
SAR(1 g) = 2.33 W/kg; SAR(10 g) = 1.53 W/kg
Maximum value of SAR (measured) = 2.97 W/kg

dB
— 0

— -2.09

-4.18

-b.2b

-8.35

-10.44

0 dB = 2.97 Wikg
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Test Laboratory: Compliance Certification Services Inc. Date: 8/28/2014
SystemPerformanceCheck-Body D835
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: 4d114
Communication System: UID 0, CW; Communication System Band: D835 (835.0 MHz); Frequency:
835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.964 S/m; €, = 54.584; 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(9.22, 9.22, 9.22); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

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) = 3.25 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 = 60.53 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 3.56 W/kg
SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 3.02 W/kg

dB
— 0

— -2.07

-4.14

-6.21

-8.28

-10.35

0 dB = 3.02 W/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 8/28/2014
SystemPerformanceCheck-Head D1900
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: 5d136
Communication System: UID 0, CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.439 S/m; €, = 40.651; 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(7.75, 7.75, 7.75); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=10mm
(EX-Probe)/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 11.7 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=10mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 96.19 V/m; Power Drift = 0.16 dB

Peak SAR (extrapolated) = 17.9 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) = 5.34 W/kg

Maximum value of SAR (measured) = 12.8 W/kg

dB

—{-4.48

-8.96

-13.43

-17.9

-22.39

0 dB =12.8 W/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 8/28//2014
SystemPerformanceCheck-Body D1900
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: 5d136
Communication System: UID 0, CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.562 S/m; €, = 52.43; 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(7.09, 7.09, 7.09); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=10mm
(EX-Probe)/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 12.7 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=10mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 96.89 V/m; Power Drift = 0.11 dB

Peak SAR (extrapolated) = 19.1 W/kg

SAR(1 g) = 10.25 W/kg; SAR(10 g) = 5.03 W/kg

Maximum value of SAR (measured) = 12.7 W/kg

dB

—-4.55

-9.10

-13.64

-18.19

-22.74

0 dB =12.7 W/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 8/27/2014
SystemPerformanceCheck-Head D2450
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: 817
Communication System: UID 0, CW; Communication System Band: D2450 (2450.0 MHz);
Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.819 S/m; ¢, = 38.862; 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(7.04, 7.04, 7.04); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Area Scan (9x9x1): Measurement grid: dx=12mm, dy=12mm
Maximum value of SAR (measured) = 16.0 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 = 96.93 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 21.9 W/kg

SAR(1 g) = 12.68 W/kg; SAR(10 g) = 5.89 W/kg

Maximum value of SAR (measured) = 16.4 W/kg

dB

— -4.32

-8.64

-12.9%

-17.27

-21.59

0 dB = 16.4 W/kg

Page 53 of 108
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140811S06-SF FCC ID: 2ACUBCMP1 Date of Issue :September 5, 2014

Test Laboratory: Compliance Certification Services Inc. Date: 8/27/2014
SystemPerformanceCheck-Body D2450
DUT: Dipole 2450 MHz D2450V2; Type: D2450V2; Serial: 869
Communication System: UID 0, CW; Communication System Band: D2450 (2450.0 MHz);
Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.943 S/m; €, = 51.899; 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(6.82, 6.82, 6.82); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

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) = 18.2 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe)/Zoom Scan (7x7x7) 2 (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 106.5 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 12.9 W/kg; SAR(10 g) = 5.95 W/kg

Maximum value of SAR (measured) = 18.2 W/kg

dB

— -5.61

-11.22

-16.83

-22.44

-28.05

0 dB = 18.2 W/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 9/5/2014
SystemPerformanceCheck-Body D835
DUT: Dipole 835 MHz D835V2; Type: D835V2; Serial: 4d114
Communication System: UID 0, CW; Communication System Band: D835 (835.0 MHz); Frequency:
835 MHz;Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.987 S/m; €, = 54.275; 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(9.22, 9.22, 9.22); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

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) = 2.62 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 = 53.95 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 2.84 W/kg
SAR(1 g) = 2.23 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 2.43 W/kg

dB
— 0

— -2.06

-4.13

-6.19

-8.26

-10.32

0 dB = 2.43 W/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 9/5/2014
SystemPerformanceCheck-Body D1900
DUT: Dipole 1900 MHz D1900V2; Type: D1900V2; Serial: 5d136
Communication System: UID 0, CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.562 S/m; €, = 52.43; 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(7.09, 7.09, 7.09); Calibrated: 7/28/2014;
Sensor-Surface: 2mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1245; Calibrated: 7/22/2014
Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609
DASY52 52.8.8(1222);
SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=10mm
(EX-Probe)/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 12.7 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=10mm
(EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm
Reference Value = 91.89 V/m; Power Drift = 0.11 dB
Peak SAR (extrapolated) = 19.1 W/kg
SAR(1 g) =9.78 W/kg; SAR(10 g) = 5.13 W/kg
Maximum value of SAR (measured) = 13.7 W/kg

dB
— 0

—-4.55

-9.10

-13.64

-18.19

-22.74

0 dB =13.7 W/kg
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Calibration Laboratory of
Schmid & Partner

Enginesring AG
Zeughaussirasse 43, G004 Zurich, Switzerland

-] Schwalzerischer Kallbrierdlanst

C Servige sulsse d'éialonnage
Servizgio swizzero & tarsturg

5  Swiss Calfwation Service

dcredited by 1he Swiss Accredilation Service (SAS) Accreditation Na.: SCS 108
The Swise Accreditation Service ls one of the signatosies 1o the EA
Multliateral Agreament for the recognition of ealibration cartificates

cient  CCS-CH (Auden) Certifcats Me: DB35V2-4d114_Juli3
CALIBRATION CERTIFICATE

Cibject CE35VE - SM: 4d114

Calirallon procedum|s) QA CAL-05.88
Calibration procedura for dipole validation kits above 700 M-z

. Callbration data; Juhy 30, 2013

Thiis calibsaom carlificaba documents the tracsabiiny to natlonal standands, which realize tha physical units of measuremenls (27).
The measusmants and the Uncanainfas wen confidance prchability am given on the fallowing pages and ane pan of the canificate.

All callbrafions hava besn conducind in the dased labaratory facilty: emdronmant feparaluees [22 2 50 and humidly < 70%

Calinralicn Equipement used (METE critical Tor calioralion)

Primary Standards |ow Cal Data (Carficats ho.) Scheduled Calibration
Prravar matles EPR-4420 GEITABOTOE O1-Moe-12 (Mo, 21 7-0r 8405 Oa-13
Prorwar sensar HP BEE1A US372927a3 O Mo 12 (M0, 2170 G Qa-13
FRelaramcs 20 dB Aftenusion 5 G056 (20k) D= Apre1 3 Mo, 217-01738) Apt-14
Typa-M mismahch comiinasion SN ROAT A/ DEAET Od=Apr=13 (Mo, 217-01739) Apr-14
Aedarerns Prabe ESI0VE Sh: 3206 28-Dac-12 {No. ES5-3206_Dec12) [hac-13
DAES SN: &1 25-Apr-15 (Mo, DAE4-GI1_Apr13) Aprid
Becondary Standards _!_I_I.:I f Chack Dese {in house) Schaduled Chech
Power ganaor HF B41A MY 4I08231T 1B-Uek-02 (in house chack Oct-11) In house check: Od-13
RAF qenerator RS SIAT-08 OIS {d-Aug-99 [in house ched Oel-11] I haouge choss! Oe-13
teatwork Anglyzer HF 8753E | LISATIABORAR Sa000 B0 {in howss chack Do=12) In hiouse check: Oo-13
Marme Furcion ﬂ;;_r.'ﬂ.:rg I.
Callbestad by: Clauck Loubiar Laneratory Tachnican Wl
"U'Il.r":r"-h.)-/

A pprivisdd by Kalia Poaiic Techninal Managar L g

; ‘::Fpr‘"ﬁ':""t- f’% =3

Iss e July 30, 2013
This cafbration cedlificate shall nat be reproduced except in full vwihioul wilben appioval of 1he TRDoEIary

Caorlificaie Mo DBISY2-4d114_hli 3 Page 1ol B
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Calibration Laboratory of 5"{«.‘;’% G Schweizerischer Kaiibrierdiensl
Schmid & Partner ﬁ‘——;——-ﬁﬁ Servics suisee déinicnnage

Engineering AG P Servizlo avizeero di taratura
Zeughsussirasss 43, 3004 Zurich, Switzerand {ﬁ"ﬁﬁﬁf 5  swiss Calibration Servics
Accreditad by the Swiss Accredtalion Sendoe [545) Accreditation Moz S05 108
The Swiss Accreditation Service is one of the signatories to the EA
Mubtilateral Agreesmant far the recognition of calibration cerificatas
Glossary:

TSL tissue simulating liguid
ConvF sensitivity in TSL / NORM x,y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1628-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, December 2003

b) |EC 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 Commission Office of Engineering & Technology (FCC QOET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additicnal Information for Evaluating Compliance of Mabile and
Portabla Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arme oriented
parailel to the body axis.

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

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

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

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

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

Gertilicats Mo: DE35V2-449114_Jul3 Page 2 of &

Fage oy o1 1Us
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Measurement Conditions

DASY eystem configuration, &s far as nol given on page 1, _
DASY Version DASYS Vs2.8.7
Extrapolaiion Advanced Extrapolation
Phantom Madular Flat Phantom
Distance Dipoke Center - TSL 15 mm with Spacer
ZFoom Scan Resolution . dx, dy, dz = 5 mm |
Frequancy | 835 MHz = 1 MHz -
Head TSL parameters
The following parameters and calculaficns were applied.
! Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 .50 mha'm
| Measured Head TSL parameters {220=x02)"C 418 8% 0.92 mhofm + § %
| Head TSL temperature change during test =050 ]
SAR result with Head TSL
SAH averaged aver 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input power 2.41 Wiky
SAR for nominal Head TSL parametera marmalized to W 8.50 Wikg = 17.0 % (k=8
SAR averaged over 10 em® {10 g) of Head TSL condibon
SAR measurad 250 myY inpul power 1,58 Wikg

SAR for nominal Head TSL parareters

normalized to 1W

6.24 Wikg = 16.5 % (k=2)

Body TSL parameters
The following parametess and calculations were applied.
Temperaiurs P‘ermll:liui'ty_ Ei_:_ﬁdut:liu'iw
Hominal Body TSL parameters 220°C 5&-.5 - 'Clgw':" mho/m
Measured Body TSL parameters (220=203°C B4.8 8 5% 1.00 mhodm = & %
Body TSL temperature change during test | <050 - T
SAR result with Body TSL
SAR wemgm:j over T.l:rh’ {1 g) of Bedy TSL Condition
5AR measured 250 mW inpul power 2.44 Wikg
SAR for nominal Body TSL paramatars normakized o W 9.53 Wika £ 17.0 5% (k=2)

A

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

condiiion

SAR measurad

250 W Input power

1.61 Wikg

S8R for rominal Body TSL parametees

mormalized to 1W

6.32 Wikg * 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Imoedance, transformed to feed point 521 0-1.3H

Fatum Loss -3214d8

Antenna Parameters with Body TSL

Impedanee, fransiormed to feed point 4823 - 3.0 ji2

Aetunn Loss - 28,1 dB

General Antenna Parameters and Design

Elacirical Dalay (one direction) 13048 ne

Aftar long taam uss with 100W radiated powar, anly & ehght warming of the dipale naar the feedpaint c2n be meéasurad

The dipole Iz made of standard semisigid coaxlal cable. The cemnter conducior of the feeding line |e directly connected to the
second arm of the dipode. The antenna is therefore shoni-circuited for DC-signals. On some of the dipcles, emall end caps
ars added 1o the dipola arms in ondar to improve matching when loaded according to the position as explained in the
“Maasurament Conditicns® paragraph. The SAR data are not affected by thes change, The ovarall dipale langth is sl
aoccording to the Standand

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

Additional EUT Data

Maniutaciurad by SPEAG
anufactured on Jurwa 28, 2010
Cartificabs MNoc DEIEVZ-A4114_Jul13 F‘E.I;E--d- of 8
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DASYS5 Valldation Report for Head TSL

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

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

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

Measurement Standard: DASY S (IREEABC/ANST Ca3.19-2007)

DASY 52 Configuration:
+ Probe: ES3DV3 - SN3205; ConvEF(6.05, 6.05, 6.05); Calibrated: 28.12.2012;
= Sensor-Sorface: 3Imm (Mechanical Surface Detection)
= Electronics: DAE4 Snf01; Calibeated: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDOOUP4SAA; Serial: 1001
o DASYS2 528 701137) SEMCAD X 14.6.10(7164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Foom Scan (Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

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

Peak SAR (extrapolated) = 3.60 Wika

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

Maximum value of SAR (measured) = 2.81 Wikg

v
204
wr
=
BS5
i &
dB =281 Wike =449 dBW/kg
Certificatz Mo: DESSV2-4d114_Jull3 Pags & ol 8
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Impedance Measurement Plot for Head TSL
3@ Jul 2043 13:59:57
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DASY5 Validation Report for Body TSL

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

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

Mediom parameters used: f =835 MHx; o= 1| 5/m: &= 54.9; p= 1000 ]r.gfmj
Phentom section: Flat Section

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

DASYS2 Configuration:
# Probe: ESADV3 - SN3205: ComvE(6.04, 6.04, 6.04) Calibrated: 28.12.2012;
+« Sepsor-Surface: 3Imm (Mechanical Surface Detection)

« Electronics: DAE4 Sn60]1; Calibrated: 25.04.2003

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

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

Reference Value = 54,853 ¥V/m; Power Dnft = (105 dB

Peak SAR (extrapolated) = 3.56 Wikg

SAR( g) = 2.44 Wikg; SAR(10 g) = 1.61 Wikg

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

ETT
640
4
SERT
1880
0dB = 2,83 Wikg =452 dBW/kg
Cedificate Mo: DBEIEWE-4d114_Juin3 Page 7 ot 8
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Impedance Measurement Plot for Body TSL
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D835V2,Serial No.4d114 Extended Dipole Calibrations
Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D850V2 Serial No.4d114
850 Head
Date of Return-Loss Delta Impzzzlnce Delta |Ir;,npaeg$2?]rc); Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.30.2013 -32.147 - 52.127 -- -1.346 --
7.29.2014 -32.293 0.45 48.878 3.249 -2.134 0.788

D850V2 Serial No.4d114
850 Body
Date of Return-Loss Delta Impiizlnce Delta I:?paegégi% Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.30.2013 -29.073 - 48.217 -- -2.961 --
7.29.2014 -27.435 5.63 46.911 1.306 -2.689 0.272

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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Dipole Verification Data D850V2 Serial No.4d114
850MHz-Head
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

abort Printing

=10 ,00
Printer Setup...
-15.00 Irvert Image
O
-20.00 Durnp

Screen Image...

ES0914 Setup

H Misc Setup

Backlight
o]

——————————————————— |
Firmware
Rewvisian

-40.00

=4E.00

Start 635 MHz IFEW 70 kHz
«tR el . =

1 Active ChfTrace 2 FResponse 3 Stimulus 4 Mhkrfanakysis 5 Instr Skate

-

Log Mag

Phase

Group Delay

Paolar

Lin Mag

H SWR

Real

Imaginary

—

1 Start 635 MHz IFBY 70 kHz Stop 1,035 GHz [&d !
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850MHz-Body
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

[ 3T 1] Log Mag G5.0004B¢ Ref -20.004E [F1 Dell
000000 MH=z
Fhase
=10.00
Group Delay
-15.00
Smith
Palar
Lin Mag
4 SWR
Real
-40,00
Imnaginary
-45.00 |
v
1 Statt 635 MHz IFBM 70 kHz Stop 1,035 GHz [ENd !
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State
-
I Log Mag
Fhase
Group Delay

Palar

Lin Mag

H SWR

Real

Imnaginary

—

1 Statt 635 MHz IFBM 70 kHz Stop 1,035 GHz [ENd !
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughnussirasse 43, BODS Turich, Svwitzer|and

5 Schwaizarischer Kalibrierdisnal

c Service sulsse d'étalonnage
Sorvizio swizzerg di tarsturs

5 Ewiss Callbration Service

FAocrediied by the Swiss Accred Rafion Sarvica (SAS)
The Swiss Accreditation Service is one of the signataries o the EA
Multiladeral Agreement for the recognition of calibration certificates

CCS-CH {Auden)

Acoreditation Mo, SCS 108

Client

Certificate to: D1900V2-5d136_Jul13

CALIBRATION CERTIFICATE

Cibgact D1900V2 - SN: 54136

| Calbration procadurais) QA CAL-05v8

Calibration procedure for dipole validation kits above 700 MHz

Calbyration dabe: July 22, 2013

This calbration cestificate documanis tha tracasbiity io netional standards, which realize the physical urits of measurements (S0,
The meaguremerds and tba uncertemties with confidencs probediity are given on |e Tollowing peges and ere pad of the cerificate.

Al cabbratione hve baen condughed in the closed laboratary facility: enviranment temparatura (22 « 3175 and humadity < 70%.

| Calibration Equipment used (METE crilical for calibration)

Primary Standards |10 ¥

Cal Dats (Carificals No.)

Scheduled Calibsatian

| Pawar matar EPM-#424 GB&'.":-BD?D-& 01 -Mow-12 (Ma, 217-01640) O3
Fowar sansor HP 34614 LISS72a27a5 01 -Mir-12 (Ma. 217-018400 =12
Fleferenoe 20 di Assnumtor S GOEGE (20k) Cu=Apr-13 {No. 217-01736) Apr-14

| Type-M mismabeh combination Sk ROATS / QE32T D=fpr=13 (Mo, 217-017358) Apr-14

| Refarancs Probe ES30VE She 3206 28-Dao-12 (Ma. EE3-2208_Dacta) Dac-13
OAEe | 25-Mpe-13 {No. DAES-E01_Aprid) Apr-14
Secondary Standards ¥ Ghieck Date (in houza) Schedulad Chack
Fawar sensor HE 34814 Y1082 T 18-0c1-02 [in house check Dcl-11) In ouse check: Oct-13
AF penenalor ALS SMT-6 TEHES 04=AL-38 {In houss check Ool11) I house chedk: Dci-13
Metwark Anahyoar HP B753E LEATE0SRLE 54208 180t (in house checle Oct-12) In house chedo Oci-13

Hama Fumetion Slgratune
Calibrated by: Jalean Kasirali Labarrtony Tn:hpu:lzn— - t_‘ i & ;
f' i
Approvad by Fafa Fakovic Tachrical Manager

A—;mr-‘:_.f
=

Issued: July 22, 2013

This calibraticon cerilicats shall ol be reproduced except in full wishout vwritten approval of the laborahary,

Catificate Moo D1 900W2-5d136_Juli3
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Calil:u_*atin:m Laboratory of 3.-?“";'&:_.';?"%; §  Sehweirarischer Kalibrierdienst
Schmid & Partner Nt ¢ Senvice sulsse détslonnage

Engineering AG e Servizio svizzerc di taretura
Zoughausstrasse 43, BOD4 Turich, Swilzer|snd ﬁ;ﬂﬁ"‘ﬁ 5  fwiss Calibration Sarvice
Accredised by the Swiss Accredialion Sance (SAS) Acereditation No.: SCS 108

The Swiss Accreditation Service Is one of the signataries o the Ea
Multilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissua simulating liguid

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

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measuremeant Techniques”, December 2003

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

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

Additional Decumentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

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

s Antenna Paramefers with TSL: The dipole is mounted with the spacer to position its fesed
point exactly below the center marking of the flat phantom section, with the arms orented
parallel to the body axis,

& Feod Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncarainty required.

= Eleclical Delay: One-way delay belwesn e SMA vonmeclor and Whe antenn fwed point.
No uncertainty required.

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

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

Cartificate Mo D1800vE-5d135_Jul13 Page 2of 8
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Measurement Conditions
DASY system configuraiion, as far as not given on page 1.
| DASY Version DASYS V52E.7
Extrapaolation Advanced Extrapalation
Phantom hcciutar Flat Phantom
Distance Dipale Center - TSL 16 mm: l with Spacer
Zoom Scan Resslution dx, dy, dz =5 mm
Frequansy 1800 MHz = 1 MHz |
Head TSL parameters
The following parareters and calculations ware applied.
Temparalure Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 40.0 1.40 mhia'm
Measured Head TSL parameters (220+02)°C WH=E6% 1.36 mho'm £ 8 %
Head TSL temperature change during lest < 0.5 °G —_
SAR result with Head TSL
SAR averaged over 1 am® (1 g) of Head TSL Condificn
EAR rmeasunsd 250 mW Inpul powes 10,0 Wikg
SAR for nominal Head TSL pararmeiers nommalized to 1W 40.4 Wikg = 17.0 %% (k=2)
| SAR averaged over 10.cm’ (10 g) of Head TSL condition
S5AR meaaured 250 mW input power 5.28 Wikg
SAR for nominal Head TSL parameatera nomalized to 148 21.3 Wikg = 16.5 % (k=2)
Body TSL parameters
The following paramatars and calculations wers applisd.
Temperature Permiltivity Conductivity
Mominal Bedy TSL paramaters 22.0°G £33 1.52 mhoim
Megsured Body TSL pararmeters (22.020.2)*C 534 2B % 1.4 mmiba'm = B %
Body TSL temperature change durlng teat < 05 °C o
SAR result with Body TSL
SAR avernged over 1 em® {1 g) of Body TSL Condition
| SAR measured 250 rmdd ingul power 10,0 Wikg
| AR for nominal Body TSL paramsters normalized o 1W 40.5 Wikg = 17.0 % (k=2)
| BAR averaged over 1I:I.4:m”| {10 g) of Body TSL condition
_Eﬁ:ﬁ i asLrag 250 mW input power 5.37 W/l
SAR for nominagl Body TSL parametars Tl Bed e 1W 218 Wikg = 18.5 % (k=2)
Cadtilicala Mo: D1B00V2-54136_ k13 Pisga 3 of B
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Appendix
Antenna Parameters with Head TSL

Impeadance, transfonmed to fead poim

B2+ T2i00

Rstum Loss

-225ad

Antenna Parameters with Body TSL

Impedancs, transformed to fead poim

47.7 L2+ 7.3 |2

Fedurn Loss =220 dB
General Antenna Parameters and Design
Elacirical Dwalay (ona dirsction) 1.202 ns

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

The dipaole iz raade ol standard semingid coaxial cable. The center conductor of the leading line is direstly connected to the
sexcond arm of the dipole. The antenna s therelore shart-circuited for DC-signals. On some of the dipolea, small end caps
are added to the dipole asme In order 1o mprove matching when Ioaded according to the position as exséained In the
"Measurement Conditions” peragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.

Mo excessive force must be applied ko the dipole amns, because they might band or tha soldered connections naar the

leedaing may e damaged.

Additional EUT Data

Ranuiaciuired by

Manuiaciured on

SPEAL
April 14, 2010

Carificata Mo: 01800V2-5d136_Jul13 Fage 4 of &
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DASYS Validation Report for Head TSL

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

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

Medinm parameters used; f= 1900 MHz, o = 1.36 Sfin; & = 38.9; p = 1000 ]-{g."]'u‘L
Phantom section: Flat Section

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

DASYS2 Configuration:
¢ Probe: ESADV3 - SN3203; ConvF(4.98, 4 98, 4,98 Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Surface Detection)

= Electronics: DAE4 Sot01;, Calibrated; 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QREOOFPS0AA: Serdal: 1001
« DASY5252.8.7(1137); SEMCAD X 14.6, 1047 164)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7¥Cube 0:
Measorement geid: dy=5mm, dy=5mm, dz=5mm

Reference Value = 95803 V/im; Power Dnft = 0.03 dB

Peak SAR {extrapolated) = 18.1 W/ikg

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

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

dB

EI
-5.00

-10.00
-15.00
-20.00
25.00
0dB = 12.4 Wikg = 10.93 dBW/kg
;:Ell‘l-'ﬁl::mﬂ No: D1S00Wv2-5d4138_0ul13 Page & of 8
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Impedance Measurement Plot for Head TSL
22 Jul Zedl® 11338358
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DASY5 Validation Report for Body TSL

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

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

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

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

DASY 52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.6, 4.6, 4.6); Calibrated: 28.12.2012;
# Sensor-Surface: 3Imm (Mechanical Surface Detection)
s Electronics: DABA Sn601; Calibrated: 25.04.2013
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
o DASYS2 52871137y SEMCAD X 14.6.10(7164)

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

Reference WValue = 95 803 V/m; Power Drift = 0,00 dB

Peak SAR (extrapolated) = 17.0 Wrkg

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

Maximum value of SAR (measured) = 12.5 Wikg

0dBE =125 Wikg = 10.97 dBW/kg

Cartificate No: D1900v2-6d138_Jul13 Page 7 ol &
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Impedance Measurement Plot for Body TSL
22 Jul 2643 44:2Aeaz
CHI 544 | Fé 18 47692 & F.3-I‘73 A BLL99 pi 1 996,888 M8 HH=
w
Oel
C& rL//’_/ i
& -

) : '
!
268
Hld
EH2 521  Lo@ 5 di/ REF =28 d8 : L-22.894 4B 1 I0EAGS A6 HHz
c - T " 7 . i
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f Report No: C140811S06-SF

D1900V2,Serial No.5d136 Extended Dipole Calibrations
Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not

necessary and the calibration interval can be extended.

Justification of the extended calibration

D1900V2 Serial No.5d136
1900 Head
Date of Return-Loss Delta Im Zgzlnce Delta IlnrwnaegAzaZ:ye Delta
Measurement (dB) (%) E’Ohm) (ohm) E’ohm) (ohm)
7.22.2013 -22.471 -- 52.887 -- 7.2031 --
7.21.2014 -23.930 6.49 51.667 1.22 6.2513 0.9518
D1900V2 Serial No.5d136
1900 Body
Date of Return-Loss Delta Im R;Zzlnce Delta IInTaegégiE:ye Delta
Measurement (dB) (%) E’Ohm) (ohm) E’ohm) (ohm)
7.22.2013 -22.094 -- 47.693 -- 7.3418 --
7.21.2014 -22.704 2.76 47.761 0.068 6.8096 0.5322

calibration.Therefore the verification result should support extended calibration.

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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Dipole Verification Data D1900V2 Serial No.5d136

1900MHz-Head

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

=1 1.900000000 GHz -23.230 dB
40,00
Phase
20.00
Group Delay
10,00
Smith
0.000
Polar
-10.00
Lin Mag
-20.00
H R
Real
-40.00
| Imaginary
v
1 Stam 1.7 GHz IFEAY 70 kHz Stop 2.1 GHz [ !
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
170 Scale 1.000U [F1 Del1]
c:
-
I Lag Mag
Phase
Group Delay

Palar

Lin Mag

H SR,

Real

Imaginary

—

1 Start 1,7 GHz IFB4Y 70 kHz Stop 2,1 GHz [ |!
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1900MHz-Body
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

40,00
Fhase
Group Delay
10.00
Smith
Q.000
Palar
-10.00
Lin Mag
-20.00
H SWWR
Real
=40 .00
| Imnaginary
v
1 Stat 1,7 GHz IFEIN 70 kHz Stop 2.1 GHz [0 !
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State
FIE 511 Smath R+ cale 1.0000 [FL D=1]
47
-
I Log Mag
Fhase
Group Delay

Palar

Lin Mag

H SWR

Real

Imnaginary

—

1 Start 1,7 GHz IFBAY 70 kHz Stop 2.1 GHz [ !

Page 79 of 108
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Report No: C140811S06-SF FCC ID: 2ACUBCMP1 Date of Issue :September 5, 2014

Calibration Laboratory of
Schmid & Parner

Enginesring AG
Zeughausstrasse 43, 8004 Zurich, Swizerland

Schweirerischer Kalibrierdienst
Service suisse dé#talonnage
Servizgio svizzero di taratura
Swiss Caliration Service

Accredied by e Swiss Acoreditaton Sereosg (545
The Swiss Atcreditation Service is one of the signatories to the EA
fMuttilateral Agreement for the resognition of calibration certificates

CCS-CN (Auden)
|CALIBRATION CERTIFICATE

hocreditation Mo SCS 108

Client

Certificats o: D2450V2-B17_Jull3

| Objest

| D2450%2 - SN: 817

CIA CAL-05NS
Caalibration procedure for dipole validation kits above 700 MHz

Calioration propedurais]

| Caligration date; July 31, 2013

| This calbiration cortficate documants tha tracaabilty 1o naSions! standeeds, which realize (e physical wils of measurements (S0,
| The measurements and the uncestainties with confldence pratabiliy are ghvan on The folowing pages and ame part of tha certficate.

| &8 calbrations have been conduclod in 1Fa clossd Rbeaatary faclity: anvironment tamperaturs (82 o 370 and Fimidity < 0%

Calibrason Equipmant w=ed (MATE erilical bor calibrafion)

Primary Ssardarns it # Cal Dk { Cerliliate Mo Schaduted Calbration
Paowar matar EFM-4424 GBIT4E0704 O -Mae-12 (Mo, 217-01640) Oet-13

Fawnr senscs HE 34818 US3TZHETES 01 -Moe-12 (Mo 217-01640) Oct-13

Flederencs 20 dB Atenuator Gl BO5E (20H) 04-Apr13 (Mo, 2170 736) Apr-14

Typa-N migmatch combination SN BOAT 0 DE2ET Od-fApr-13 [N 21 7= 738} A4

fieterence Probe ESI0NG SN 3205 2B-Diac-12 (Mo ES3-4208 Decl#) Dac=13

o Sh: B BE-Apr-13 M. DAES-G01_Apri3) Apiri 4

Seeondary Standards g Chack Date (in housa) Scheduled Check
Powes sansor HF 84810 MY4108Z317 TE-Oet-02 (in house chack Oet-11) In hause chack; Oo-13
AF germratar R&S SMTO6 100005 Ceh-ALG-I9 in hodse sheck Ool-11) Iri Boiuss elwmek: Oe-13
Hetwark Analyzer HP B75E USATIS0EES S4808  1B-Oct-01 (In housa check G2} IN MoLge Chedk: Ock15

Mames Functom Signakura
Calioraied by: israe Elblanug Lahoratany Technician ('] |
Niau_ Q{'g m—Lﬂ" '
: : A e
Apnraved byt Faa Pokoic Tachnical Mansgor _'i?_‘:'-:*{_'.ﬂ'-;t::f?:‘-_:::

IsmuRd: July 21, 3013
This cabbration corificate shall not e reproduce:d excapt in full wilhout wiltten epproval of the laboratony,
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Calibration Laboratory of

Schwalzarlachar Kalibrierdienst

: s

Schmid & Partner g Service suisse diétalonnags
Enginearing AG Servizio svizzera di tarature

Zoughaussirssss 43, BU04 Zurich, Switzerand S Swiss Calibration Service

Aceradited by the Swiss Accredlation Sanice [SAS) Accreditation Me.: SCS 108
The Swiss Acoroditstion Service 4 ane of e signatories to the EA
Bultikaberal Agreement for the recagnition of callbration cerlificalas

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x,v.2
M/A naot applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢} Federal Communications Commission Office of Enginearing & Technology (FCC OET),
“Evaluating Compliance with FOC Guidelines for Human Exposure to Radiofrequency
Electromagnatic Fields; Additional Information for Evaluating Compliance of Mabile and
Fortable Davicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DaSY4/E System Handbook

Methods Applied and Interpretation of Parameters:

=  Measurement Condifions: Further details ars available from the Validation Report at the end
of the cerificate. All figures stated in the ceriificate are valid at the frequency indicated.,

= Anlenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint axactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

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

»  Elsctical Dafay: One=way delay etween the SMA connector and the antenna fead point,
Mo uncertainty required.
SAA 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
connectar.

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

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

Cartificats Mo: D245002-817_Jul13 Page & of B
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Measurement Conditions
DASY systern corfiguration, a8 far as not given on page 1
DASY Version | DASYE VE2ET
Extrapolation Advanced Extrapalation
Phantom | Medular Flat Phantom
Distance Dipole Center - TSL | 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Freguency 2450 MHz = 1 MHz
Head TSL parameters
The Icliowing paramaters and calculations were applisd,
Tomperature Parmittlvity Conductivity
Nominal Head TSL parameters 2200 gz 1.80 mhodm
Measured I'Iaa.d 'I_'EL parameters (220 +0.2)°C ATELB% 181 mho'm= &5
Head TSL temperature change during test <05°C =
SAR result with Head TSL
SAF averaged over 1 cm® (1 g) of Head TSL Coandition
AR measurad 2580 mW inpa power 13.3 Wikg
EH tor nomenal Head TSL parameions marmalized to 1W 52,6 Wikg = 17.0 % (k=2)
SAR averaged aver 10 em® (10 o) of Head TSL condition
E0R messurad 250 mW input powar 618 Wikg
SAR for nominal Head TSL paramatens normalized to 1W 24.5 Wikg = 16.5 % (k=2)
Body TSL parameters
[ tallcwing pararmetars and calculations were spplisd. =
Temperatura Permitthity Conductivity
Mominal Body TSL parameters 2200 a7 1.95 mha'm
| Maasured Bady TSL parameters [22.0+0.2)C B5=85% 201 miho/m + 8%
EBody TSL temperature change during test <15
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAH measurad 250 mW arput povwar 12,8 Wiky
SAR for norminal Body TSL paramaters normalized to 19 49.2 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL | canedtion
‘SAR measured 250 W Input power 5.B87 Wy

SAR for nominal Body TSL parametars |

mormalized to 1W

23.1 Wikg = 16.5 % (k=2)

Cerlficats Mo: D245002-B17 _Jul13
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Appendix

Antenna Parameters with Head TSL

Impedance, ransemed o feed point S350+ 290

Return Loss =271 dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paoint 48,7 2 +4.5 [0

Retum Loss =270 dB

General Antenna Parameters and Design

| chectrical Delay (one dinaclion) 1.158 ns

Aftar long termn use with 1000 radiated powar, anly & slight warming of the dipola near the feedpoint can be measuned.

Tha dipols is made of standard samirigid coaxial cable. The center conductor of the faeding line ks directly connectsd 10 the
sacond arm of the dipole. The antenna is thersfore shart-circuited for DC-signals. On some of the dipolas, small end caps
are added to the dipale arms m order bo improvs matching when loaded according to the position as explained in the
‘Measurement Condilians' paragraph, The SAR data are not affected by this changs. The overall dipole length i still
according fo the Standard.

o excessive force must be applied 1o the dipole ams, because they might bend or the soldered conneclions near the
fesdpaint may be damagsd.

Additional EUT Data
Manufactured by SPEAG I
Manutactured on Ociober 23, 2007

Cartilicate No: D2450W2-817_Jul13 Page 4 ol 8
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DASYS Validation Report for Head TSL

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

Communication System: UID 0 - CW: Frequency: 2450 MHz

Medivm parameters used: f = 2450 MHz; ¢ = 181 5/m; & = 37.8; p = 1000 kg/m’
Phamtom section: Flat Section

Measurement Standard: DASY S (IEEETEC/ANST CG3.19-2007)

DASY 52 Configuration:
o  Probe: ES3DV3 - SN3205; ConvE(4.52, 4,52, 452} Calibrated: 28.12.2012;
o Sensor-Surface: 3mm (Mechanical Sorface Detection)
# Elecironics: DAE4 5n601; Calibrated; 25.04.2013
« Phantom: Flat Phantom 5.0 {front); Type: QDO0OPS0AA; Seral: 1001
+ DASYS252BT(1137), SEMCAD X 14.6.10(7164)

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

Reference Value = 99,781 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7 Wike

SAR( g = 13.3 Wikg; SAR(I0 g) = 6.18 W/kg

Maximuem value of SAR (measured) = 16.8 Wikg

5
~4LED
|

38D

-14.40

10,24

2404

048 = 168 Wike = 12.25 dBW/kg
Cerflicata Mo: D245002-817_Jul3 Paga 5of d
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Impedance Measurement Plot for Head TSL

3 oJdul 2043 d@r3dr 35
CHIl 511 1 U FS 15 53,542 o _'.f'!"-l:-ﬁ-..‘: 188,46 pH 2 AR B MHT

Le=]

e
105
Hld
CHZ Bid  Lo8 B 4B/ REF -33 B . 1i-27,448 4B 7 458.08F pFE HHz
s —_] e

e e =

1 s o 1

- I
= 2 -
g i | Lol
ig :
N
1'\.
HEd r ¥
ETRET 2 2H8.008 008 M= ET0F 2 S5A.000 @B ALz
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DASY5 Validation Report for Body TSL

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

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

Medium parameters used: f = 2450 MHz; o = 2.01 S8/my; g = 50.5; p = 1000 kg/m”
FPhantom section: Flat Saction

Measurement Standard: DASYS (IEEETEC/ANST C63.19-2007)

DASYS2 Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.42, 442, 4.42); Calibrated: 28.12.2012;
= Sensor-Surface! 3mm (Mechanical Surfece Detection)

e Electronics: DAES Sn601: Calibrated: 2504 2013

« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPI0AA; Serial: 1002
« DASY5252.8.7(1137); SEMCAD X 14.6.10(7164)

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

Reference Value = 94,131 ¥VWim; Power Dnft = 0L06 dB

Peak SAR (extrapolated) = 26.3 Wikg

SAR(1 g) = 126 Wike: SAR(10 g) = 5.87 Wkg

Maximum value of SAR (measured) = 16,7 Wikg

d

4B

G0

-1d.40

=18.201

-24.08

0dB = 16.7 Wikeg= 1223 dBW/kp

Cerificat Mo; D245002-817_Julis Pape 7 of &

Page 86 or TU8
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




=» Compliance Certification Services Inc.

- rf Report No: C140811S06-SF FCC ID: 2ACUBCMP1 Date of Issue :September 5, 2014

Impedance Measurement Plot for Body TSL
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D2450V2, Serial No.817 Extended Dipole Calibrations
Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement.

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior

calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D2450V2 Serial No.817
2450 Head
Date of Return-Loss Delta Impzzzlnce Delta |Ir;,npaeg$2?]rc); Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -27.140 - 53.512 -- 2.897 --
7.30.2014 -26.620 1.92 52.828 0.684 3.898 0.91

D2450V2 Serial No.817
2450 Body
Date of Return-Loss Delta Impiizlnce Delta I:?paegégi% Delta
0,

Measurement (dB) (%) (ohm) (ohm) (ohm) (ohm)
7.31.2013 -26.968 - 49.723 -- 4.465 --
7.30.2014 -25.469 5.56 49.237 0.486 5.234 0.769

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior

calibration. Therefore the verification result should support extended calibration.

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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Dipole Verification Data D2450V2 Serial No.817

2450 MHz-Head
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

Phase

Group Delay

-1.3200

Smith

Polar

Lin Mag

H SR

Real

Imaginary

-£1.20

Start 2,25 GHz IFBW 70 :Hz Stop 2,65 GHz [Ed

—

-

1 Active ChfTrace 2 FResponse 3 Stimulus 4 Mhkrfanakysis 5 Instr Skate

Durmnp

Screen Image...
——————————————————— |

ES0914 Setup

Misc Setup

Backlight
On

Firrnware
Rexvision

Service Menu

Exit:

N Return

—

1 Start 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [0 |
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2450 MHz-Body
1 Active ChiTrace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

og Mag 10.00dE/ Ref -10.00dE [F1 Del]

10.00

-10.00

-40.00

[y

Start 2,25 5Hz IFBW 70 kHz Stop 265 GHz [ !

1 Active ChfTrace 2 Response 3 Stimulus 4 Mhkrfanakysis 5 Instr Skate

Phase

Group Delay

Smith

Palar

Lin Mag

SR

Real

Imaginary

1 Stam 2,25 GHz IFEW 70 kHz Stop 2,65 GHz [

—

-

Log Mag

Phase

Group Delay

Polar

Lin Mag

SR

Real

Imaginary

—
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Schmid & Partner Engnessing 45 Q
s peag
Zeughsussirasse &3, 8004 Zurch, Switzerdand
Phaone +41 44 248 9700, Fax +47 44 248 9772
rinispmag com, tpyfensw speag com

A 241

IMPORTANT NOTICE

USAGE OF THEDAE 4

Thés DAE unil & a dalicate, high precision instrumant and requires caraful treaiment by e user, Thare are no
servicaable pans inslde the DAE. Specisl altention shall be given to the fallowing prnts:

Battery Exchange: The batlery cover of the DAE4 unt iz closad using 8 scraw, ovar tightening the screw may
cEUsE the threads inside the DAE 10 wedsr oul,

Shipping of the DAE Belora shigping the DAE fo SPEAG for calibrabion, remove the batiarles and pack the
(DAE in an anlistalic bag. This anlistalic bag shall then be packed into a larger box or contalner which protects the
DAE from impacts during transporation. The package shall be marked io indicate that a fragile Instrument Is

inside,

E-Stop Fallures Touch detection may be malfunclioning dues to broken magnets in the E-stop. Rowgh kandling
of the E-=lop may lead to damaga of thase magnete. Touch and colision errors are often cauged by dugl and dirl
accurnuiated in the Estop, To prevant Estop fastura, the customes she® alweys maount the probe 1o the DAE
carsiuly and keep the DAE unil in a non-dusty anvironmant if nat usad for messuramants

Repair: Minor repairs are performad al no exbra cost during the annual calibration. Howawer, SPEAG resarves
thie right to chiane for any repadss especially § rough uwnprofessional handling caused the defact

DASY Configuration Files: Since the ssact valves of the DAE mput resistances, B8 measwad during the
calibration procedure of & DAE unil, are not used by the DASY software, a nominal value of 200 MOhm is givan
in Ihe comasponding configuration file.

Important Note:

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

[ ]

Important Note:

Mever attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assambly is allowed by certified SPEAG personnel anly and is part of the annual
calibration procedure.

Important Mote: 3
To prevent damage of tha DAE probe connector pins, use great care when inatalling the |
probe to the DAE. Carefully connect the probe with the connector notch oriented in the
mating position. Aveid any rotational movement of the probe body versus the DAE |
while turning the locking nut of the connector. The same care shall be used whan
disconnecting the probe from the DAE.

Schrmid & Parmner Enginesring

TH_BROI40G15AD DAE4. doc 11.12.2008
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Calibration Laboratory of
Schmid & Partner
Enginesring AG

Zeug haussiroses 42, 8004 Zurlch, Switserland

5 Behwainbrischer Kalibrierdi
Service sulsss d'elalonnage

c i
Servizio svizzero di taratura

] Siweing Calibration Servlos

Accredilad by the Swss Accroditation Servoa [505) Accroditation No.: SCS 108
This Swise Acoreditation Servioo is one of tha algnatories le e EA
Multikstaral Agreamend for twe recognition of calibration cortificates

Client CCS-CN (Auden) Coriificate No: DAE4-1245 Jul14
|CALIBRATION CERTIFICATE

Cibfmet DAE4 - 5D 000 D04 BM - SN: 1245

Calbration peocscurss] QA CAL-05.vas
Calibration procedure for the dala acquisition slectronics (DAE)

Caibratian dasc July 22, 2014
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Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
» DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds 1o the full seale rangs of the voltmeter in the respective rangs,

s«  Connector angle; The angle of the connector s assessed measuring the angle
mechanically by a tool insered. Uncertainty is not required.

= The following parameters as documentad in the Appendix contain technical information as a
result from the performance test and require no unceriainty.

« DO Voltage Measurement Linearity: Verificafion of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measuremeant,

= Common mode sensitfivily: Influence of & positive or negative common mode voltage on
the differential measurement.

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

o AD Converter Values with inputs shorted: Values on the internal AD converier
carresponding to zaro input voltage

s Input Offset Measurement, Output voltage and statistical results over a large number of
zero voltage measurements.

= Input Offset Current: Typical value for information; Maximum channel input offsst
current, not considering the input resistance.

o Input resistance: Typical value for Information: DAE input resistance at the connector,
during internal auto-zeroing and during measuremeant,

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

o Power consumption: Typleal value for information. Supply currents in various operating
modes.

Coartificate Mo DAES-1245 Jull4
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DC Voltage Measurement
ASD - Corverter Resalution narminal

High Ramnga: 1LEE = B.uv, full ranga =  «100...+300 m\/
L Rismgpea: 1LSE = BinV , full renga = -1 +3mY
DASY messureman paramabens; Aulo Zem Time: 3 sa0; Maasurmg lime: 3 sec
Calibration Factors X ) Y F
High Range 405988 + DU02% [k=2) | 404710 £ 0.02% (k=2] | 405849 + 0.02% (k=2)
Low Ramge 4.00335 + 1.50% (k=2) | 3.08482 = 1.60% (k=2) | 402547 + 1.50% (k=2)
Connector Angle
Connector Angle §o be wsed in DASY system 5 "x1"
¥
Canilicata No; DAE4-1245_.ul14 Page S of &
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Appendix (Additional assessments outside the scope of SC5108)

1. DC Voltage Linearity

High Range Reading (uV) Differance (pV) Error (%)
| Ghanmnel X + Input 199996, 76 027 -0.00
El-l;nmﬂ X  Invpiit 20001.39 1.15 0.0
Channal X = Input =20000.78 0.74 (00
Channel ¥ + Inpudt 18983948.13 1.27 EI-EEI )
Channel Y & Input 20000.37 0iz2 0.on
Channal ¥ - Input 20002 24 -6 0.00
Channed Z + Inpast 195558 24 1.21 0,000
ChannelZ o input 2000036 0.20 0.00
Channel Z - Inpat 20001.75 003 0.00 |
Low Range Reading (V) Difference (uV) Error (%)
Channel X + Imguit 2000.33 008 -0.00
[ Chanmnel X + Inpiut 200.90 Q40 Q.20
ChannsiX - input 10RE3 048 023
| Channal ¥ + Input 000,00 .26 0,01
Channel Y+ Input R 0,81 045
IEI'Hnrlul Y - Inpul -200.048 -0.81 o4
Channal Z + Input 20013 140 o7
ChannelZ  + Input 200,05 031 015
Channal Z = Input - RO =131 0,66
2. Common mode sensitivity
DASY maaswrament parametars: Aute Zare Tima: 3 sec; Maasuring time: 3 sac
Commoan mode High Range L v Hange I
Ingut Veltage (mv) Averags Reading (uV) Average Reading (uV) |
Channel X 200 -7.83 -3.32
- 200 10,88 '?4-4
Channel ¥ 200 7.7 8.3
200 577 3.43
Channel £ 200 -5.80 -5.B6
[ - ..-3'513 -1- .-'él 3 4.74
3. Channel separation
DASY maaswarmsnt paramisters: Aute Zero Time: 3 sec: Messuring lirr: 3 soc
Input Voltage (m'V) Chanmel X (W] | Channel ¥ [jV) Channel Z (V)
Channel X 20 | - | 288 Z80
Channe| ¥ 200 9.53 4 .34 |
Channel Z 200 ey , B.84 ]
Cortificate No: DAES-1245_Jul14 Pagad4 o 5
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4, AD-Converter Values with inputs shorted

DASY measurement paramatens; Auto Zero Tene: 3 sec; Measuring lima; 3 sec

High Range (LS8} Low Range {LSEB)
Channel X 15473 16740
Channel ¥ 18455 16504
| I::Il.a.h.-n.-ml r 15839 16880

5. Input Offset Measurement
DASY measunarmen! parsmelers: Auls Zero Time: 3 sec, I'-'Ieas-.lrlng teme: 3 sac

Input 10MG:

Average (V) | min. Offsel (V) | meo. Osstuvy | T 'E::;"'j“"
Channel X 1.16 -0.50 254 0 1"1
Channel ¥ =081 225 040 0.48
Chamnal £ -0.59 -1 E; | .\".".HF.I 0.66 A—

6. Input Offset Current
Mominal mput clreultry offsst cumant on all channels: =25fA

7. Input Resistance (Typiceal values for information)

Zaroing (KOhm)

Measuring (MOhm)

Channal X 200 200
Channel ¥ 200 200
Chanmne| £ | 200 2000

8. Low Battery Alarm Voltage (Tvpical values for inlormaton)

Typical values

Alarm Level (VDC)

Supply i+ Vec)

Supply {- Vcx)

7

-7.6

9. Power Consumption (Typioal vales lor information)

Twmical values
Supply [+ Veg)

Switched off imA) | Stand by (mA)

Transrmitling (mA)

+0.01 v +14
Supply - Vee) -0.01 -B 8
Cariicate Mo DAE4-1 245 Juid1a Page B of &
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Calibration procedure for dosimelnic E-bald probes

Calibration dabe July 28, 2014

This cabbration cafilicals documants (he Faosabilty o natenal smndards, which realizs the physical units of measymements (31)
Tha measuEmanes and the wnoedartes sih confidence protxsbility aee givers en he kllineing pages and o pan of e cenlcals

&H calhrations hawe been conducied in the ciosed labormiony Esciity: erdsanment Bampaialune (22 £ 31°C and hamedy = TO%

Calibration Equipment used [MATE orfical for calibrabon)

r-\-'.—_.-r Slaredards |s} | Cal Dinte rl::g.-h-'-u;.pn [ 1 3 Sexwmiiubed Calirmion
Paovar moler E44158 CEATEET | D-Ape-id (Mo, 317-015991) Apr1E
Prenr porsor ES£120, MY 41480007 Ci-Ape-14 (Mo, 21700891} | Apri5
Raforenco 3 d8 Aterustor | 5M: G084 [iey 6-Ape- 14 (e, MT-01918) bpri5
| Reference 20 o Atiemusior SM: SEATT (20w} Qiapi-14 (Mo, 21701913 Apr15
| Refersnce 0 o Atisnustor | SH: 55129 (3060 Cpr-14 (e 2T-01EE Apr&
| Foefermnce Probe ESI0VE She 3013 30D¢c-13 (Mo EG3-3013 Oacld] | Dacid
| CviEd FEETT 13.00c-13 (Mo, DAE.BG0_Dactd) | Decid
Ecandary Slandars [ - | Ghech Dite i bt Echaduiod Chack |
RF ganemainr HP BHLE0 LIS | a-haigr B i Fouss chach Apr-13) In housme checic Apr18 1
Megteork Arabezer HP BT51E USIFIS0EES | B-Cast-n (in hiise chack Qof-13) In hiae ohacks Ool-14 |
] Mame Firas i | 5!!.'1.!‘\]1.‘
X i
Caliormiad by: Claieko Laiili Labaratory Teohrioan illl“ ! ;;:_q_
Apiead b Haljn Pokok Techrical Menager e ,téf 5 |
e Alabs
—
e Juby 28, 3014
This :akl carifizite shal nol ke reprodoced ewoept in full withoul witen spproval of the lnbarlany
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Muitilmioral Agmamsnt fior the recognition of calibirstion corificabes

Glossary:

TSL IEsue simulating Rguid

MORMx, vz sensitivity in free space

ConvF sensitivity in TSL F HORMey.z

DCP dinde compression paint

CF creat factor {1iduty_cwele) of the RF signal

& B C.D modulation dependent Enearization parameters

Polarization g g ratakion angund probe axds

Palarization 3 % ratalion around an axis that |8 n the piane normal 1o probe axis {at measurement canber},

Le., & =0z nonmal fo probs exie
Connector Angla informaticn used in DASY systam 1o align proba sensor X to the robot coordinate system

Calibratlon Iz Performed According to the Following Standards:

a) |EEE Sid 1538-2013, "|EEE Recommendad Preclice for Determining the Peak Spalial-dveraged Specific
Abscepiion Rate (SAR) in the Human Head from Wireless Communications Devices: Measuramend
Techniques®, Jung 2013

by IEC 23091, "Procedurs 1o measure he Specillc Absorplion Rate (SAR) for hand-hald devices ssed in closa
praximity to fhi g (frequency range of 300 MHZz 1o 3 GHz}", February 2005

HnH'lnds Applied and Interpretation of Parameters:
WMy, 2 Aasessed for E-field polarzaton & =0 (f < 900 MHz in TEM-cal; = 1800 MHz: R22 waveguide)
MORMx.y.z are only intermediabe valises, e, the uncertainties of NORMz, v,z does not affect the E™-field
uncartainty inskie TSL {See below Camd®)

& NORMT Y.z = NORM v, 7 * frequenoy_mspons (See Frequenay Responga Chart). This ineanzetion =
implemented in DASY4 software versions later than 4,2, The uncertainty of he reguency résponas s includaed
In the stated uncertainty of ComeF,

= OGP e OCP are numerical Bnearizaton paramsaters assesssed based on tha data of power swoep with CW
sipnal (no uncertainty required). DCP does not dapend on frequency nor madia

= PAR: PAR is lhe Peak bo Average Ratia that i nat callbreted but determined basaed on the signal
characterislics g

o Awpz Beyr Cry Deyr VAx .z A B G, D are numernical linsarization parameters assessad bassd on
tha data of poeesr sweep lor specific modulation signal. The parametars do nod depend on freguency nor
madia, VR & e madinum calbiration range expressed in RMS vollage acroes the disds.

«  ConvF snd Boundary Efsct Paramsiers: Assessed in flad phaniom using E-fisdd {or Temperature Transfer
Standard for = 8O0 MHZ) and nside waveguide using analyiical leld distribubions baged on power
misasurEmEms for f = 800 Mriz, The =xme ssups sre wsed for agsessmanl of e paranelees gppliel o
boundary compensation {alpha, Septh) of which typical uncenainty values ara given. Thesa paramsters ars
uzad in DASY4 softwars to improve probe acouracy close 1o the boundary. The sensltivity In TSL cormesponds
10 NORMz. Y.z * ComvF whereby the urcertainty cormespends lo that given for ConvF. A frequancy dependant
Com la uaad In DASY varsion 4.4 and higher which allows exdanding the valdily fram + 50 MHz o + 1040
MHz.

= Ephencs! lsotropy (30 devistion from isoinopy); in a eld of ow gradients realized wsing a el phantom
axposed by a pateh antenna.

s Semsar Offsad The sensor offset comespongs fo the offset of virlual measurement center ram the paabe lip
(on probe axis). Mo lederance required.

s Connecior Angle: The anghe |8 essessed using the Information gained by determming fhe NORMx (Ho
uncartainky required),

Caffcate Mo EX3-3780 uitd Paga 2 ol 11
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EX3IV4- BNTEE

Jury 28, 3014

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

Basic Calibration Parameters

Sansor X Sensor Y Sensor Z Unes (H=2]
[ Horm (pimyT 0.54 0.5 058 101 %
[DCF (mv] BT %03 5.2
Modulation Calibration Parameters . i
uiD [ Communication System Mama [ A B c o VR Uine"
o5 dB v de& mY (k=) |
il =] =1 oo a0 10 | GO0 | 1357 | 7%
| ¥ | _op 1.0 1.0 1420 i
[z ] oo a0 L.l 1927 |

prabakility of approvimalely 988

The reported uncertainty of measurement is stated as the standard uncertainty of messurameant
multiphed by the coverage factor k=2, which for a normal distribution correspands o a coverage

* T Lnoartaintes of Mom®,Y 7 da not afect thae E*field uncartaingy nsde TSL [ses Pages 5 and 8]

E rumarnical Ineartzation parameter uncera by not regquared.

F Lincartainty & deiemined using tha ma. deviston from Enear nespsoms ageling meeangiter ditibetion and is mpmssed for the square o the

LT

Certificais Moe EXI-ATE0_Jul14 Pagadal 11
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EXIDNd— SM:5T5E July I8, 2014

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

Callbration Parameter Determined in Head Tissue Simulating Media .

| f M=) © p:}ﬁﬂy igﬁgﬁrh | ComFX | ':mF_*l ConvF d_ﬂa" _'.31;:1.:}. !_iEi_
a3 a8 | oso ss0 | @3 | es0 | nza | 112 | si20%
300 45 | par 9.13 813 | 813 | oss | ose £120% |

| 1gi0 400 1.40 7.82 7.82 | T I 041 051 £120% |

| 1900 400 | 140 | 778 776 | 775 | o040 | o83 | +120% |
2450 39.2 1.80 o | 704 | 7.0 033 | o082 | +120%
5200 | 380 ags | 48l | 48 | 481 | os0 | 180 | £131%
5300 359 4,75 4,60 ‘ as0 | 460 | odo | teo | =131% |

| sso0 | sse 4.96 4.87 ‘ 4.67 467 040 | 180 | +134% |
5600 | 355 | sor | 456 | 458 ‘ a56 | 040 | 180 | +131% |
5800 | 35.3 | 52y | 4ps | 455 | 458 | D40 1.80 +13.1 % |

C Frequeniy validily stesss 300 MHz of + 100 MHz only appies for DASY w4 4 and Fgher {ses Fago 2), sbse i = resbicled o4 50 WHz Tha
urcartzinty is the RSS of the Com® uncataindy ai calbration fequercy and the urcatainky 1o the indicaizd Sequency tend. Fraquency validey
Eciow 30 MHz s & 10, 28, 40. 50 and 70 BHE Tor ConyF assessments at 33, 84, 128, 150 and 220 MHz respactey. Atove § GHe aquancy
walrty can be exianded bo 5 110 MHz

F b reapssncias ol 3 GiHe, tha waidity of Sesm parsmealans (e and a) can be relowed fo & 109  lgodd compansaton lomuta is appbed 1
measursd S48 valuss. & feguerciss abons 3 GHz, the vaidiy of fsse parameten {c and o) B reskicled 10 + 5% The uicenainy B iha RES of
iha ComF uncontaingy for indicated targed Esus peramehars. :

2 plpha'Dep® are deberrmened dunng calibiafen. SPEAL wamanes that 1he remai ning dewisfen dua 19 the boundany effect after compansation g
akways koss han + 1% for frequencies below 5 GHZ and balow £ 2% for ragqoenciss bebween 3-8 GHz at any cistance lager than haf the probe ip
flametar from fhe boundany.

Cartificata Mo: EXS-3T0E_Juild Pape 8 af 11
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EX3DVA- BMATHES July 28, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Foaladlve Conductivity . | | Depth™
f{MHz]® | Permittivity” (S " CorvF ¥ | ConvP¥ | ConvFE | Alpha® | gmmy |
[ 838 B52 0.97 8,27 g2z 822 | oar | 107 |
| 800 | S50 4105 _8.99 8.0 B.96 .55 076
1810 | 515 | 182 T 7.26 7.8 046 080
1900 | 533 | 452 | 708 | 7.09 7.08 0.38 0.87 |
oamg | sz | 1ms se2 | s | se2 | 077 | o0s8 . |
444 530 | 441 441 g41 | 045 | 180 | £131%
| =300 489 E42 4,23 4.2% 4.23 045 | 180 | +131%
Se00 | A4% 5,65 2,81 .81 .81 0sc | 100 | 1.1.3_JL|
GEDD 48.5 577 | AT3 . 478 a7 | 050 1.80 £13.1% |
SEOD 487 B.00 408 | 408 | 409 0.50 1.80 131 % |

= Froguancy saidity abiva 300 WHz of + 100 M-z andy applies for CASY wi.d and higher (zee Page 2}, sles it @& reelricted to s 50 MHZ Tha
uncerisnly @t FES of ihe ConF uncanainy &t caibrasion frequenoy and the unoariinty for te indicaled frsquancy hand, Fraguancy valdity
ko 00 Mz i & 10, 2540, 50 aed T MHx o DoreF assassmants al 30, 54, 128, 150 and 220 Bz respacieely. Abdive 5 GH2 freguancy
valichly ¢an be aniendaed fa 2 110 MHz

F o rmquencies balow 3 G Mz, the validity of tissus peramelens [k sed m) can ba rabesd b + 0% B iguld compensation formuln s appfied o
measwsd SAR valyes. A fraguances above 3 GH2, iha validity of Hssus parameters (¢ and o) is restriched by & 5%, Thi untataaty is the RSS o
the Comy uncerzinty for mdcajed teegel G5sua pRipmaens.

5 plphaiTiepth are deteemired dusing cabbiation. SPEAG wanants thal thi remaining desviation due o B boundary sfied afier compensstion i
always less San k1% for Becpesnces babre 3 GHE G0l Balva + 7% 8 frequencies. between 3-8 GHZ al any destancs langer then half e proks lip
diamelar from the baundary

Crrtificate Moo EX3-3798_Julld Page Bof 11
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EXILN4— 5H:3T5 July 28, 2014

Frequency Response of E-Field
[TEM-Cell:ifi110 EXX, Waveguide: R2Z2]

Freguency response (nofmakzed)
TTT

) 500 1000 " id: 2000 200 ' :aui:r;

Uncadainty of Frequancy Responze of E-fleld: £ §.3% (k=2)

Certificaabe Ma: EX3-53708_Juild Faga T of 11
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EX3DV4— SMATES duly 28, 2014

Receiving Pattern (¢), 8 = 0°

=600 MHz TEM =1800 MHz R22
RN : L ¥ X :

Ervar [dB]
™15 T T
"

-

.

"

n
§
3
i
e
' ]

1A . '|!.||.: =
¥ [
1 Hl :'(TFI‘—.- ':ﬁ”' S 00MHz

Uncartainty of Axial Isotropy Assessment: * 0.5% (k=2)

Carlilicate Ko EX3-3758_ 14 Fage 8ol 11
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EXG0NA— SN 3788 July 28, 2014

Dynamic Range f(SARead)
(TEM cell , fyu= 1900 MHz)

Input Sigmal [ul]

Tre e 10 e
SAR [mWAEma] _
=] [&]

not commpensaied M pensated

4. -
1
a }
= 0
E
5 L
-1
2_ .- T i L . - + 1
104 102 bl 11 gl 1= 12
SAR [micm3]
el
nct compenanhes compansled
Uncertainty of Linearity Asseaameant: £ 0.6% (k=2)
Cartificarie Moo EX3-3798_Jul1d Page 3 of 11
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Ex3DNA- SN:ATEE Jube 28, 24

Conversion Factor Assessment

f= 500 MHz '\WGELS RS (H_conF) 1= 1810 MHz WGLS R22Z (H_camf)

1':: H;

ol B

oEN

- -
107
d".' |.= .';| 2 i 3 W : I:r :\..il.- ‘:. ..I:...“".. ._;.'- e ; ."'| = = L
T i - L :
Deviation from Isotropy in Liquid
Error (§, &), f =900 MHz
-8 -0 08 04 02 00 0 G4 L8 08 1D
Uncarainty of Spharical |sotropy Assessment: £ 2.6% (km2)
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EXEDVE- BR3THE Juty 26, 2014

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

Other Probe Parametars

‘Senaor Arangement Trianguilar |
Caonmactor Angle {7) | 387 |

| Mechanical Surface Detecton Mode 1 ~ anabled |
Oypfical Surface Delecton Mode | disabled
Probe Overall Lenglh [ 357 mm |
Probe Body Diamnter | 10 mm
'.I"s: Lﬁl":g!i' | 5 mm
Tip Diamster ZEmm |
Probe Tip o Sensar X Cal Hralion Foint I +—rm'n

| Probe Tip o Sansor ¥ Calibration Point Tmm |

Probe Tip to Sensor 2 Calibration Point ‘ 1 rwm

| Recommended Measurement Detance from Sursce

14 mm |

Carlificabe Mo: EX3-3705_Ju14 Fage 11 of 11
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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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