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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | Mobile Phone
Brand Name: | Starphone
Model Name.: | Q-38
Series Model: | N/A
Devices supporting
GPRS: Class B
Descrlptlo&;ﬁ:f SIM 1 and SIM2 is a chipset unit and tested as single chipset

Device Category:

PORTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | March 24, 2015
Apblicant: SISTEMAS APLICADOS USA, LLC
PP * | 2005 E Griffin Pkwy Suite 150 Mission, TX 78572
AG-TEL MEX ELECTRONIC (SZ) CO.,LTD
Manufacturer: | Address:2/FIr, 8 Block, Hongye Industrial Park, Lezhujiao Resident Group, H

uangmabu Community, Xixiang Street, Baoan, Shenzhen

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:

:gm.jé-

Jeff.fang Sam.ye
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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2. EUT DESCRIPTION

Product Name: | Mobile Phone
Brand Name: | Starphone
Model Name.: | Q-38
Series Model: | N/A

Model Discrepancy: | N/A
FCC ID: | 2ACMQQ-38

Power reduction: | NO

DTM Description: | N/A

Device Category: | Production unit

GSM 850: 824.2 ~ 848.8 MHz
Frequency Range: | PCS 1900: 1850.2 ~ 1909.8 MHz
Bluetooth: 2402 ~ 2480 MHz

Transmif GSM 850:31.73 dBm
Power(Average)] PCS 1900:29.80 dBm
9€):| Blyetooth: 0.25 dBm

Head:
Max. Reported .
SAR(19): GSM 850:0.728 W/kg

PCS 1900:0.449 W/kg

Body:
GSM 850: 0.904 W/kg
PCS 1900:0.365 W/kg

GSM/PCS: GMSK

Modulation Technique: Bluetooth : GFSK

Battery (rating) :
Accessories: | Capacitance: 1100 mAh
Rated Voltage:3.7V

GSM: PIFA antenna

R Bluetooth : Dipole antenna

Operating Mode: | Maximum continuous output
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3. 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.

4. TEST METHODOLOGY

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

X] FCC 47 CFR Part 2 ( 2.1093)

X ANSI/IEEE C95.1-1992

X] KDB 447498 D01v05r02 General RF Exposure Guidance v05

X] KDB 648474 D04v01r02 Handset SAR

X] KDB 865664 D01v01r03 Measurement 100 MHz to 6 GHz

X KDB 865664 D02v01r01 RF Exposure Reporting

5. TEST CONFIGURATION

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

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

For WLAN SAR testing, WLAN engineering test software installed on the EUT can provide
continuous transmitting RF signal.
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6. DOSIMETRIC ASSESSMENT SETUP

These measurements were performed with the automated near-field scanning system DASY 5 from
ATTENNESSA. The system is based on a high precision robot (working range greater than 0.9 m),
which positions the probes with a positional repeatability of better than £ 0.02 mm. Special E- and
H-field probes have been developed for measurements close to material discontinuity, the sensors
of which are directly loaded with a Schottky diode and connected via highly resistive lines to the
data acquisition unit. The SAR measurements were conducted with the E-field PROBE EX3DV4
(manufactured by SPEAG), designed in the classical triangular configuration and optimized for
dosimetric evaluation. The probe has been calibrated according to the procedure described in [7]
with accuracy of better than £10%. The spherical isotropy was evaluated with the procedure
described in [8] and found to be better than +0.25 dB. The phantom used was the SAM Twin

Phantom as described in FCC supplement C, IEE P1528 and CENELEC EN 62209.

The following table gives the recipes for tissue simulating liquids.

Ingredients Fr?,?,,‘.‘..ir)'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:

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

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

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.

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

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

A probe alignment unit which improves the (absolute) accuracy of the probe positioning.
A computer operating Windows 7.
DASY5 software.

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

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

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

Validation dipole kits allowing 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 yW/g to > 100 mW(/g; Linearity: £ 0.2 dB
(noise: typically < 1 pW/g)
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Dimensions: Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
Distance from probe tip to dipole centers:
1 mm

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

Interior of probe

SAM Twin Phantom
|Construction:

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

Device Holder for SAM Twin Phantom
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&

|

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
D5GHZzV2: dipole length: 20.6 mm; overall height: 300mm

System Validation Kits for ELI4 phantom

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

Frequency: 900, 1800, 2450, 5800 MHz

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

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

DATA EVALUATION

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

Probe parameters: - Sensitivity Norm;, ajg, &1, ai2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density 0

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

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

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

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

H-field probes: _ At auf +ae f°
P Hi:\/\W' 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.

6
£ 1000

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

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

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

SAR =E.-
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SAR EVALUATION PROCEDURES

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

Power Reference Measurement

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

Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before
doing a finer measurement around the hot spot. The sophisticated interpolation routines
implemented in DASY 5 software can find the maximum locations even in relatively coarse grids.
The scan area is defined by an editable grid. This grid is anchored at the grid reference point of the
selected section in the phantom. When the area scan’s property sheet is brought-up, grid was at to
15 mm by 15 mm and can be edited by a user.

Zoom Scan

Zoom scans are used to assess the peak spatial SAR values within a cubic averaging volume
containing 1 g and 10 g of simulated tissue. The default zoom scan measures 5 x 5 x 7 points within
a cube whose base faces are centered around the maximum found in a preceding area scan job
within the same procedure. If the preceding Area Scan job indicates more then one maximum, the
number of Zoom Scans has to be enlarged accordingly (The default number inserted is 1).

Power Drift measurement

The drift job measures the field at the same location as the most recent reference job within the
same procedure, and with the same settings. The drift measurement gives the field difference in dB
from the reading conducted within the last reference measurement. Several drift measurements are
possible for one reference measurement. This allows a user to monitor the power drift of the device
under test within a batch process. In the properties of the Drift job, the user can specify a limit for
the drift and have DASY 5 software stop the measurements if this limit is exceeded.

Z-Scan

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

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

The DASY 5 system allows evaluations that combine measured data and robot positions, such as:
* maximum search
« extrapolation
* boundary correction
* peak search for averaged SAR

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

Extrapolation

Extrapolation routines are used to obtain SAR values between the lowest measurement points and
the inner phantom surface. The extrapolation distance is determined by the surface detection
distance and the probe sensor offset. Several measurements at different distances are necessary
for the extrapolation.

Extrapolation routines require at least 10 measurement points in 3-D space. They are used in the
Cube Scan to obtain SAR values between the lowest measurement points and the inner phantom
surface. The routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid
using 5x5x7 measurement points with 5mm resolution amounting to 343 measurement points, the
uncertainty of the extrapolation routines is less than 1% for 1 g and 10 g cubes.

Boundary effect

For measurements in the immediate vicinity of a phantom surface, the field coupling effects
between the probe and the boundary influence the probe characteristics. Boundary effect errors of
different dosimetric probe types have been analyzed by measurements and using a numerical
probe model. As expected, both methods showed an enhanced sensitivity in the immediate vicinity
of the boundary. The effect strongly depends on the probe dimensions and disappears with
increasing distance from the boundary. The sensitivity can be approximately given as:

S=5 + _S-r,_.r-_,-'j_:[_ j]r'r.l.-;l_ T;'l,'-:l

Since the decay of the boundary effect dominates for small probes (a<<l), the cos-term can be
omitted. Factors Sb (parameter Alpha in the DASY 5 software) and a (parameter Delta in the DASY
5 software) are assessed during probe calibration and used for numerical compensation of the
boundary effect. Several simulations and measurements have confirmed that the compensation is
valid for different field and boundary configurations.
This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It
works well as long as:

* the boundary curvature is small

* the probe axis is angled less than 30_ to the boundary normal

» the distance between probe and boundary is larger than 25% of the probe diameter

+ the probe is symmetric (all sensors have the same offset from the probe tip)
Since all of these requirements are fulfilled in a DASY 5 system, the correction of the probe

boundary effect in the vicinity of the phantom surface is performed in a fully automated manner via
the measurement data extraction during post processing.
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8. MEASUREMENT UNCERTAINTY

Measurement uncertainty for 3 GHz to 6 GHz averaged over 1 gram
Uncertainty Component Uncertainty Prob. Div. Ci (19) S Vi or
Unc. (1-g) Veff
Measurement System
Probe Calibration (k=1) 6.55 Normal 1 1 6.55 0
Probe Isotropy 4.70 Rectangular \3 0.7 1.90 0
Modulation Response 2.40 Rectangular V3 1 1.39 0
Hemispherical Isotropy 9.60 Rectangular V3 0.7 3.88 0
Boundary Effect 2.00 Rectangular V3 1 1.15 o
Linearity 4.70 Rectangular V3 1 2.71 o0
System Detection Limit 1.00 Rectangular | 3 1 0.58 %
Readout Electronics 0.30 Normal 1 1 0.30 0
Response Time 0.80 Rectangular V3 1 0.46 0
Integration Time 2.60 Rectangular V3 1 1.50 0
RF Ambient Noise 3.00 Rectangular | V3 1 1.73 %
RF Ambient Reflections 3.00 Rectangular \3 1 1.73 0
Probe Positioner 0.80 Rectangular \3 1 0.46 0
Probe Positioning 6.70 Rectangular \3 1 3.87 o0
Max. SAR Evaluation 4.00 Rectangular V3 1 2.31 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 | 3 1 2.89 %
Power Scaling 0 Rectangular | 3 1 0.00 %
Phantom and Tissue
Parameters
Phantom Uncertainty 6.6 Rectangular \3 1 3.81 o0
SAR correction 1.9 Rectangular V3 1 1.10 0
Liquid Conductivity (target) 5 Rectangular V3 0.64 1.85 0
Liquid Conductivity (meas) 3.16 Rectangular V3 0.78 1.42 0
Liquid Permittivity (target) 5 Rectangular \3 0.6 1.73 0
Liquid Permittivity (meas) -3.1 Rectangular V3 0.26 -0.47 0
Temp. unc. - Conductivity 3.4 Rectangular V3 0.78 1.53 0
Temp. unc. - Permittivity 0.4 Rectangular \3 0.23 0.05 0
Combined Std. Uncertainty RSS 12.57 748
Expanded STD Uncertainty k=2 25. 14%
Expanded STD Uncertainty k=2 1. 95dB

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

&ar referance polnt
EC - entrance fo sar canal

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

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

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

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

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

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

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

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

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

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

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

Rotate the handset around the horizontal line by 15 degrees.

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, o = 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(¢ ) | 41.50 41.32 -0.43 5
Head835 215 2015-3-24
Conductivity(o) | 0.90 0.89 -0.78 5
Permitivity(¢ ) | 55.20 53.49 -3.10 5
Body835 215 2015-3-24
Conductivity(o) [ 0.97 0.98 0.77 5
Permitivity(¢ ) | 40.00 39.95 -0.12 5
Head1900 215 2015-3-24
Conductivity(o) [ 1.40 1.43 1.93 5
Permitivity(¢ ) | 53.30 54.68 2.59 +5
Body1900 215 2015-3-24
Conductivity(o) [ 1.52 1.57 3.16 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

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

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

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

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

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

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

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

e The results are normalized to 1 W input power.

Depth of Liquid

#

20

22

g

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

Head835 22 215 0.25 2.32 9.50 9.28 -2.32 | £10 | 2015-3-24

Body835 22 215 0.25 244 9.53 9.76 241 +10 | 2015-3-24

Head1900 22 215 0.25 10.23 40.40 40.92 1.29 +10 | 2015-3-24

Body1900 22 21.5 0.25 10.45 40.50 41.80 3.21 +10 | 2015-3-24
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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 test, the EUT was set in GSM Voice for GSM850 and PCS1900 due to its highest frame-average

power.

3. For body SAR testing, the EUT was set in GPRS 2Tx slots for GSM850 and GPRS 2 Tx 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) 31.13 31.52 31.73 29.80 29.03 28.37

GPRS 8 (GMSK,1 Uplink) 31.13 31.52 31.72 29.80 29.01 28.47

GPRS 10 (GMSK,2 Uplink) 29.66 29.88 30.12 26.84 26.13 25.62

GPRS 11 (GMSK,3 Uplink) 27.62 27.63 27.66 24.92 24.26 23.80

GPRS 12 (GMSK,4 Uplink) 25.02 25.19 25.31 22.21 21.69 21.20
Maximum Frame-Averaged Output Power

GSM(GMSK,1Uplink) 2211 22.50 22.71 20.78 20.01 19.35

GPRS 8 (GMSK,1 Uplink) 22.10 22.49 22.69 20.77 19.98 19.44

GPRS 10 (GMSK,2 Uplink) 23.63 23.85 24.09 20.81 20.10 19.59

GPRS 11 (GMSK,3 Uplink) 23.36 23.37 23.40 20.66 20.00 19.54

GPRS 12 (GMSK,4 Uplink) 22.01 22.18 22.30 19.20 18.68 18.19

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
Frame-averaged power = Burst averaged power
Frame-averaged power = Burst-averaged power
Frame-averaged power = Burst averaged power

1 Uplink
2 Uplink
3 Uplink
4 Uplink

o~~~

—~

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

Note: Per KDB 447498 D01v05r02, the maximum output power channel is used for SAR testing and for

further SAR test reduction.
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Bluetooth Conducted output power(dBm):

Average power(dBm)
Channel | Frequency Date Rate
1Mbps
CHO00 2402MHZ 0.25
CH39 2441MHZ -0.27
CH78 2480MHZ -0.58

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, where
« fcHz) 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) 1
Tune-up Maximum rated power (mW) 1.259
Antenna to user (mm) 5
Head Frequency(GHz) 2.402
SAR exclusion threshold 0.390
Antenna to user (mm) 15
Body Frequency(GHz) 2.402
SAR exclusion threshold 0.130

Per KDB 447498 D01 exclusion thresholds is[(max. power of channel, including tune-u

. . p
tolerance:1.259 mW)/(min. test separation distance: 5mm)] - [vV2.402] =0.390< 3, Bluetooth RF
exposure evaluation is not required.
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Mode The Tune-up Maximum Range Measl\;:;iti:lm%?:duct
Power(Customer Declared)(dBm) Power(dBm)

GSM 850 31+/-1 30~32 31.73
GPRS 850-1TS 31+/-1 30~32 31.72
GPRS 850-2TS 29.5+/-1 28.5~30.5 30.12
GPRS 850-3TS 27+/1 26~28 27.66
GPRS 850-4TS 25+/-1 24~26 25.31
GSM 1900 29+/1 28~30 29.80
GPRS 1900-1TS 29+/-1 28~30 29.80
GPRS 1900-2TS 26+/-1 25~27 26.84
GPRS 1900-3TS 24 .5+/1 23.5~25.5 24.92
GPRS 1900-4TS 22+/-1 21~23 22.21
Bluetooth 2.1 0+/-1 -1~1 0.25

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

Body 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.

e\ﬁ
yo?!

¢
LL‘O}U

lllustration for Body Worn Position
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Antenna Position

Top

Left

BT Antenna

Rear View

WWAN Antenna

e ¥

Device dimensions (H x W): 110 x 43 mm

Bottom

Right

Antennas

Wireless Interface

GSM850
WWAN Antenna PCS1900
BT Antenna Bluetooth

Test Mode

GSM 850/PCS1900

Data transmission mode(GPRS)/VVoice mode(GSM)
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11.6 EUT SETUP PHOTOS
Cheek device with right head phantom. Tilt device with right head phantom

EUT Setup Configuration 1 EUT Sep Confiquration 2

Cheek device with left head phantom. Tilt device with left head phantom

UT Setup Configuration 3 EUT Setup Configuration 4

Front in body position Rear in body position

EUT Setup Configuration 5 EUT Setup Configuration 6
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11.7 SAR MEASUREMENT RESULTS
Head SAR Test Records

GSM SAR

Tune-
Band | Mode | Tt [cn | Frea | power | UP | Seaimg | Toic” | sartg | Sirig

(dBm) | iBm) (dB) (mWig) | (mwig)
GSM850 | Voice | Right Cheek | 251 | 848.8 31.73 32 1.064 -0.10 0.656 | 0.698
GSM850 | Voice | Right Tilted | 251 | 848.8 31.73 32 1.064 -0.11 0452 | 0.481
GSM850 | Voice | LeftCheek | 251 | 848.8 31.73 32 1.064 0.10 0.684 | 0.728
GSM850 | Voice | Left Tilted | 251 | 848.8 31.73 32 1.064 -0.13 0472 | 0502
PCS1900 | Voice | RightCheek | 512 | 1850.2 29.80 30 1.047 -0.13 0429 | 0.449
PCS1900 | Voice | RightTilted | 512 | 1850.2 29.80 30 1.047 -0.10 0.343 | 0.359
PCS1900 | Voice | LeftCheek | 512 | 1850.2 29.80 30 1.047 0.09 0417 | 0437
PCS1900 | Voice | Left Tilted | 512 | 1850.2 29.80 30 1.047 0.08 0.318 | 0.333
SAR Results for Body Position Test Records
Tune-

Band | Mode | pTest | Dist| oy | Freq | polS | Up | Sealing | "UET | SaRtg | Sameg

(dBm) | 1Bm) (@B) | (MWIg) | (mwig)
GSM850 | GPRS 2slots | Front 15 | 251 | 848.8 | 30.12 | 305 | 1.091 | -0.04 | 0510 | 0557
GSM850 | GPRS 2slots |  Rear 15 | 128 | 824.2 | 2966 | 305 | 1.213 | -0.14 | 0629 | 0.763
GSM850 | GPRS 2slots |  Rear 15 | 190 | 836.6 | 29.88 | 305 | 1.153 | 0.10 | 0.784 | 0.904
GSM850 | GPRS 2slots |  Rear 15 | 251 | 848.8 | 30.12 | 305 | 1.091 | -0.13 | 0.807 | 0.881
GSM850 Voice Front 15 | 251 | 8488 | 31.73 | 32 1.064 | -0.08 | 0.460 | 0.490
GSM850 Voice Rear 15 | 251 | 848.8 | 31.73 | 32 1.064 | -0.10 | 0662 | 0.704
PCS1900 | GPRS 2slots |  Front 15 | 512 | 18502 | 26.84 | 27 1.038 | 005 | 0.089 | 0.092
PCS1900 | GPRS 2slots |  Rear 15 | 512 | 18502 | 26.84 | 27 1.038 | -002 | 0.156 | 0.162
PCS1900 Voice Front 15 | 512 | 1850.2 | 29.80 | 30 1.047 | -016 | 0212 | 0.222
PCS1900 Voice Rear 15 | 512 | 18502 | 29.80 | 30 1.047 | 015 | 0.349 | 0.365
Repeated SAR Results

Tune-

and | Mode | T | Do | e power | (VB | S0 | Corin | SARIg | Shk

(dBm) | GBm) @B) | (MW/g) | (mwig)
GSM850 | GPRS 2slots |  Rear 15 | 251 | 848.8 | 30.12 | 305 | 1.091 | -0.05 | 0812 | 0.886
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11.8 REPEATED SAR MEASUREMENT

Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
B e Position | (mm) | ®™ | sAR1g | sARig | Re° | ‘sarig | sArig | Rati°
(mWI/g) (mWi/g) (mWi/g) (mWi/g)
GSM850 GPRS 2slots Rear 15 251 0.881 0.886 1.001 -- -- --
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.

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

Page 32 of 87




== 5= [=Compliance Certification Services Inc.

Date of Issue: March 25, 2015 FCC ID: 2ACMQQ-38 Report No .: C150320S01-SF

11.9 SAR HANDSETS MULTI XMITER ASSESSMENT

Position Applicable Combination
Simultaneous Head WWAN (voice) + BT
Transmission WWAN (voice) + BT
Body-worn WWAN (data)+BT

Note:

1.
2.

3

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

For simultaneous transmission analysis, Bluetooth SAR is estimated per KDB 447498 D01v05 based on the
formula below.

(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] [ v f(GHz)/x] W/kg
for test separation distances < 50 mm; where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.

0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm.

Bluetooth:

Head Body
Max power (5mm distance) (15mm distance)
Estimated SAR
(Wikg) 1dBm 0.052 0.017

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

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

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

SUM > SAR1g (GSM850+ Bluetooth)
Distance Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Position
[mm] GSM850 Bluetooth WWAN + Bluetooth
Right Cheek 0 0.698 0.052 0.750
Right Tilted 0 0.481 0.052 0.533
Left Cheek 0 0.728 0.052 0.780
Left Tilted 0 0.502 0.052 0.554
SUM ) SAR1g (PCS1900 Bluetooth)
Distance Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Position
[mm] PCS1900 Bluetooth WWAN + Bluetooth
Right Cheek 0 0.449 0.052 0.501
Right Tilted 0 0.359 0.052 0.411
Left Cheek 0 0.437 0.052 0.489
Left Tilted 0 0.333 0.052 0.385

Result of SUM ) SAR1g for Body

SUM } SAR1g (GSM850+ Bluetooth)

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

Distance Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Position
[mm] GSM850 Bluetooth WWAN + Bluetooth
Front 15 0.557 0.017 0.574
Rear 15 0.904 0.017 0.921
SUM } SAR1g (PCS1900 Bluetooth)
Distance Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Position
[mm] PCS1900 Bluetooth WWAN + Bluetooth
Front 15 0.222 0.017 0.239
Rear 15 0.365 0.017 0.382
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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| CZC048171H N/A N/A
Signal Generator Agilent 837328 US37101915 | 05/30/2014 | 05/29/2015
S-Parameter Network | 5 ot E50718 MY42301382 | 03/03/201503/02/2016
Analyzer
Wireless
Communication Test R&S CMU200 SN:109525 | 01/12/2015 | 01/11/2016
Set
Power Meter Agilent E4416A GB41292714 | 03/03/2015 |03/02/2016
Peak & Average sensor|  Agilent E9327A us40441788 | 03/03/2015 |03/02/2016
E-field PROBE SPEAG EX3DV4 3798 07/28/2014 | 07/27/2015
DAE SPEAG DEA4 1245 07/22/2014 | 07/21/2015
DIPOLE 835MHZ
RN SPEAG D835V2 4d114 07/30/2013 | 07/28/2015
DIPOLE 1900MHZ
NTENMA SPEAG D1900V2 54136 07/22/2013 | 07/20/2015
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
Twin SAM Phantom SPEAG QDO000P40CD 1609 N/A N/A
ROBOT SPEAG TX60  |F10/5E6AATA101|  N/A N/A
ROBOT KRC SPEAG Cs8C  |F10/5E6AA1/C101|  N/A N/A
LIQUID CQ'I'T'BRAT'ON ANTENNESSA| 41/05 OCP9 00425167 N/A N/A
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14. FACILITIES

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

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

Exhibit Content
System Performance Check Plots

Dipole calibration report D835V2 SN:4d114

Dipole calibration report D1900V2-SN:5d136

DAE calibration report DEA4 SDO00D04BM SN: 1245
Probe calibration report EX3DV4 SN :3798

SAR Test Plots

O O A W N -
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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.

Page 42 of 87
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




== 5= [=Compliance Certification Services Inc.

Date of Issue: March 25, 2015 FCC ID: 2ACMQQ-38 Report No .: C150320S01-SF

Test Laboratory: Compliance Certification Services Inc. Date: 3/24/2015
System Performance Check-Head D835

DUT: Dipole 835 MHz; 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 = 0.893 S/m; €, = 41.322; 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:

Probe: EX3DV4 - SN3798; ConvF(9.3, 9.3, 9.3); 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/Pin=250 mW, dist=15 mm (EX-
Probe)/Area Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.85 W/kg

System Performance Check at Frequencies Low 1 GHz/Pin=250 mW, dist=15 mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.80 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.34 W/kg

SAR(1 g) = 2.32 W/kg; SAR(10 g) = 1.51 W/kg

Maximum value of SAR (measured) = 2.85 W/kg

dB

— -2.01

-4.02

-6.03

-8.04

-10.05

0 dB = 2.85 W/kg = 4.55 dBW/kg

Page 43 of 87
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




== 5= [=Compliance Certification Services Inc.

Date of Issue: March 25, 2015 FCC ID: 2ACMQQ-38 Report No .: C150320S01-SF

Test Laboratory: Compliance Certification Services Inc. Date: 3/24/2015
System Performance Check-Body D835

DUT: Dipole 835 MHz; 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; ¢ = 0.978 S/m; ¢, = 53.49; 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:

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/dist=15mm, Pin=250 mW(EX-Probe)/Area
Scan (7x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 2.96 W/kg

System Performance Check at Frequencies Low 1 GHz/dist=15mm, Pin=250 mW(EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.59 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 3.51 W/kg

SAR(1 g) = 2.44 W/kg; SAR(10 g) = 1.62 W/kg

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

dB

— -2.02

-4.0%

-6.07

-8.10

-10.12

0 dB = 3.01 W/kg = 4.79 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 3/24/2015
System Performance Check-Head D1900

DUT: Dipole 1900 MHz; 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 = 1.427 S/m; ¢, = 39.95; 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:

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/Pin=250 mW, dist=10mm (EX-
Probe)/Area Scan (7x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 14.5 W/kg

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 110.5 V/m; Power Drift = -0.28 dB

Peak SAR (extrapolated) = 21.6 W/kg

SAR(1 g) =10.32 W/kg; SAR(10 g) = 5.05 W/kg

Maximum value of SAR (measured) = 15.8 W/kg

dB

—-4.18

-8.36

-12.55

-16.73

-20.91

0 dB = 15.8 W/kg = 11.99 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 3/24/2015
System Performance Check-Body D1900

DUT: Dipole 1900 MHz; 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 = 1.568 S/m; €, = 54.68; 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:

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/Pin=250 mW, dist=10mm (EX-
Probe)/Area Scan (7x8x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 14.8 W/kg

System Performance Check at Frequencies above 1 GHz/Pin=250 mW, dist=10mm (EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 101.5 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 20.2 W/kg

SAR(1 g) =10.45 W/kg; SAR(10 g) = 5.47 W/kg

Maximum value of SAR (measured) = 15.7 W/kg

dB

— -3.61

-f.22

Ll

-10.83

-14.44

-18.05

0 dB = 15.7 W/kg = 11.96 dBW/kg
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APPENDIX B: DASY CALIBRATION CERTIFICATE

The DASY Calibration Certificates are showing as followings .
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Ga1ibrlatinn Laboratory of P "if'_l'e"’f*;h g Schwslzsrischar Kallbrisrdionst
Schmid & Partner e  Servics suisss détmionnage
Engineering AG e Servizio svizzero o taratura
Zoughaussirases 43, B004 Zurich, Switserland -e.;_lrr;;’—h,"lxpx.- S swise Calibration Service
e lyell )il

Auccredited by (e Swiss Accredilation Servies (283)
The Swiss Accreditation Service s ome of the signatories to the EA
Buitiiataral Agreament for tha racognition of calibration cartificates

CCS-CN (Auden)

Accreditation Mo.: SCS 108

Gliant

Certificate He: DE3SY2-4d114 Jull3

Cibjct

Calisration procedunals)

Lialibration dafa;

Primary Standards

CE3EV2 - SN 4d114

1A CAL-05.v8

Calibration procedura for dipole validation kits above 700 M-z

July 30, 2013

Calibralion Equipment used (ME&TE critical for calibration)

[

Thiz calibsaon coriificate dosuments fhe traceabilfy to nallonal slandands, whizh ealize tha physical unils of measuremenls (31).
The Measunsmants and e uncanalntes wan confidance probakility am given on the following pages and are pan of ibe canificale.

All eadlbrafions hava been conducted in the dosed laboratory facilly: emdaronmant tesnparalies [22 + 50 and humidty < 70%

|CALIBRATION CERTIFICATE I

Cal Data (Canficats ka.) Scheduled Calibration
Porwar matler EPR-4a28 GEITABOTOA OB owe-12 (M0, 217-00 840 Oa-13
Pervar sensar HP 84814 LS372927a3 O =Moo 12 (Mo, 2170 4 Oot-13
Fefarancsa 20 08 Afenusion S SOSE (20K D=2 pr=1 3 {No. 217-01738) Apr-14
Typa - mismabch combinasion S BO4AT AV DEAET Od=Apr=13 (Moo H7-01739) Apr-14
Aedararos Frabe ESA0DVE SN: 3206 28-Dac-12 {No. ES5-3206_Deci2) [haz-13
DAE4 SN: B0 a5 ApedS Mo DAE4-BDT_Ap-1d) Apeia
Secondary Standards |ioe Ghack Dinse {in house) Seheduled Chech
Power sansor HP BABTA M AA0E2ILT 1EB-Cck-02 (in house chack Oci-11) It house chess: Oc-13
RF generator RES SMT-08 1 OO (- fug-82 (in house ched Oet-11) In houge chiack: Oc-13
teatwnrk Anglyzer HP 8742E | LISATIADORAR S48 18-Cet-01 {in house chack OC-12) In hiouse check: Oc=13
Mare FurcHan |“§g_r;T}35 |
Callbeatad by: Claucko Loubicr Laborgsory Tachnican {7 )y
A Y ":r"—\-.-' I
N P
SR
A pproved by Kilja Poovic Technical Managar e e

This cafbration cenlficass shall nat be reproduced except in lull viehoul wilten approval of 1ha labomiary

Issad: Juby 30, 2013
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Calibration Laboratory of fx‘"-:"___ﬁf.;f}"":% § Schwsiserischer Kalibrierdienst
Schrmid & Partner ET{GE g Service suisee dtsionnags

Engineering AG P Servizlo svizzero di taratura
Zaughaussirases 43, 8004 Furch, Switzarand fgﬁﬁﬁ? S  swiss Callbration Sarvice
Accraditad by the Swiss Accraditation Sendce [545) Accreditation No.: SC5 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificatas

Glossary:

Tol tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

¢} Federal Communications Commission Cffice of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additicnal Information for Evaluating Compliance of Maobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 Systemn Handbook

Methods Applied and interpretation of Parameters:

e Measurarment Conditicns: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

s Elactrical Delay: One-way delay between the SMA connector and B anlenna leed point.
Mo uncertainty required.

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

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

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

Certificats Mo: DE3EV2-44114_Juli3 Fage 2 of B
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Measurement Conditions

DASY eystem configuration, s far as not given orpage 1, .
DASY Version DASYS Ve2.8.T
Extrapolafion Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipoke Center - TSL 15 mm with Spacer
Zoom Scan Resolution | dy, oy, dz = 5 mm |
Frequancy | 835 MHz = 1 MHz B
Head T5L parameters
The following perameters and calculaticns wers applied.
! Temperature |  Permittivity Conductivity
Mominal Head TSL parameoters 22.0°C 41.5 0,50 mheim
| Measured Head TSL parameters {22002 "C 418 £8% 0.92 mha'm + 6 %
| Head TEL temperature change during test = 05" n
SAR result with Head TSL
SAR mreraged ower 1 em® (1 g} of Head TSL Condition
SAR measured 250 mW input powar 2.41 Wikg
SAR for nominal Head TSL parameters marmalized 1o 1W 8.50 Wikg = 17.0 % [k=8)
SAR sveraged aver 10 em® (10 o) of Head TSL condibon
SAR measurad 250 m inpul power 1,58 Wikg
SAR for nominal Head TSL parareters normnalized to 1W B.24 Wikg = 16.5 % [k=2)

Body TSL parameters

The following parametans and calculations were apslied.

Termperaiurs Permittivity Conductivity

Hominal Body TSL parametars 22.0%C 552 0.97 mha/m
Measured Body TSL parameters (22.0 0.2 °C 548 28 % 1.00 mho/m £ & %
Body TSL temperature change during test | < 057G = s

SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 m\W inpul power 244 Wik
SAR for nominal Body TSL parametars normalized o W 853 Wik = 17.0 % (k=2)

'Emﬁ averaged over 10 em” (10 g) of Body TSL

conditicon

SAR measurad

250 mW Input power

1.61 Wikg

SAR for ponvingl Body TSL parametens

mormalizad to 1W

£.32 Wikg = 16.5 % (k=2}

Corilicats Mo: D835V2-ad114_Juli3
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Appendix
Antenna Parameters with Head TSL

Imoedance, transformed to feed point 521 0-1.3§

Fatum Loss -321dB

Antenna Parameters with Body TSL

Impedance, fransiormed to feed point 48,2 €3 - 3.0 i

Aatunn Loss - 29,1 dB

General Antenna Parameters and Design

Elactrical Dalay {one direction) 13048 ne

Aftar long tarm use with 100W radiated powar, anly & ehght warming of the dipale naar the feedpaint can be meéssurad

The dipole iz made of standard semirigid coaxlal cable. The center conducior of the feeding line |e directly connected to the
second arm of the dipofa. The antenna is therefons sho-circuited for DG-signals. On some of the dipoles, small end caps
ars added 1o the dipola arms in ondar to improve matching when loaded according to the position as explained in the
"Measuramenl Conditicns® paragraph. The SAR data are not affected by thes change, The ovarall dipale langth s still
according o the Standand

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

Additional EUT Data

Manulaciurad by SPEAG
tanufactured on Jirwa 29, 2010
Cartificabs MNoe DEIEVEA4114_Jull3 F’El.gﬂd- o 8
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DASY5 Validation Report for Head TSL

Date: 30.07.2013
Test Laboratory: SPEAG, Zarich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: D335V2 - SN: 4d114

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

Medium parameters used: f = 835 MHz; o = 0,92 $'m; & =4 1.8; p = 1000 ]-;g.fm-j'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEABC/ANST CA3.19-2007)

DASY 52 Configuration:
+ Probe: ES3IDV3 - SN3205; ConvE(6.05, 6.0, 6.05), Calibrated: 28.12.2012;
= Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibeatad: 25.04.2013
» Phantom: Flat Phantom 4.9L; Type: QDO0O0P49A A Serial: 1001
o  DASYS2 52.8.7(1137); SEMCAD X 14.6.10(7164}

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Foom Scan (Tx7xTW/Cube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Valoe = 36.702 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 3.60 Wika

SAR(I g) = 2.41 Wikg; SAR(10 g) = 1.58 Wikg

Maximum value of SAR (measured) = 2.81 Wike

2t
214
an
Y
BS5
1% =
0 dB =281 Wikg =4.49 dBW/kg
Cariificats Mo: DEZSV2-4d114_Jul13 Page b ol 8
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Impedance Measurement Plot for Head TSL
38 Bul 243 1253157
EI 511 i U Fs L TAZT o -19457 2 L4LEd ofF 835008 938 AHE
b1
(o ;’/f‘_—. s
l'\
frug H'x_h o
oF- =
Hld
CHZ Bii LaE 8 _dbBs REF =08 oo Ak=R 2147 o8 BAS, 0 Aas bz
___._________L_ _ £ 1.
- B
. —
= T, L
‘w.\t £ il =
o
. 1/

i‘ég ! | I |
Hle

STaRT BIS.008 MG HHs STOF 4 35800 BAD MH=
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DASYS Validation Report for Body TSL
Date: 22.07.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: ipole $35 MHz; Type: IB35V2; Serial: DE3ISY2E - SN: 4d114
Communication System: UID 0 - CW ; Frequency: 835 MHz
Medium parameters used: f =835 MHz; o = | S/m; & = 54.9; p = 1000 kg/m’
Phantom section: Flal Section
Measurement Standard: DASYS {(IEEEIECIANST Co3. 19-2007)
DASY52 Configoration:

«  Probe: ES3DV3E - SN3205; ConvE(6.04, 6.04, 6.04); Calibrated: 28.12.2012;

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

» Electronics: DAE4 Sn601; Calibrated: 25,04.2013
Phantom: Flat Phantom 4.9L; Type: QDOOOP4GAA; Senial: 1001

DASYSZ 528, 1137 SEMCAD X 14.6.10(7164)

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

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

Peak SAR (extrapolated) = 3.56 W/ke

SAR(1 g) = 2.44 Wikg; SAR(10 g) = 1.61 Wikg

Maximom value of SAR {(measured) = 2,83 Wik

0dB = 2.83 Wrkg = 4.52 dBWikg

Cetificate Mo DEIEVE-4d114_Juii3 Page 7ot &
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Impedance Measurameant Plot for Body TSL

22 Jul 28135 13f52:4Z

CHD 521 4 U F5 BAEDIT A -ZBEGT 6 EhITEpF B35.509 DB3 HHz
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Hid
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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 ImpRezzlnce Delta I:;npaegdlgil;i 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 Impzzzlnce Delta I:;npaegdlgigé 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.
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Dipole Verification Data D850V2 Serial No.4d114
850MHz-Head

1 Active ChiTrace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

-10.00

-15.00

-40.,00

=4E.00

Skart B35 MHz

(3T r1] og Mag 5.000dES Ref -

00dE [F1 Del]

Abort Printing

Printer Setup...

Irvert Image:
o)y}

Durmnp
Screen Image...

ES0914 Setup

-4 Misc Setup

Backlight
On

R —=
Firrnware
Rexvision

2014-0 14:50

1 Start B35 MHz

-

Log Mag

Phase

Group Delay

Polar

Lin Mag

H SR

Real

Imaginary

IFBW 70 kHz -

Stop 1,035 GHz =Y !
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850MHz-Body

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

Fhase

Group Delay

Smikh

Palar

Lin Mag

H SR,

Real
ao

Imnaginary

-4&.00

Start 635 MHz IFBMN 70 kHz Stop 1,035 GHz [ !

—

[y

1 Active Ch{Trace 2 Response 3 Skimulus 4 Mkrfanalysis 5 Instr State

-

Log Mag

Phase

Group Delay

Folar

Lin Mag

H SR,

Real

Imaginary

—

1 Start 635 MHz IFEM 70 kHz Stop 1,035 GH: [ !
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughnussirasse 43, BO04 Durlch, Svitzer|and

FAccrediied by fhie Swiss Accred Rafion Sarvica (SAS)
The Swiles Accreditation Service is one of the signatories to the EA
Muliilateral Agreement for the recognition of calibration certificates

Cient

CCS-CN (Auden)

Bchweiparischer Kalibrierdienst
Service sulsse d'étalonnage
Servizio swizzero di tarsturs
Swigs Calibration Service

Acoreditation Mo,: SCS 108

Certificate to: D1900V2-5d136 Jul13

CALIBRATION CERTIFICATE

Objact

|
| Caltoralion proceadurals)

Callration dale:

This calbration ceificate documants tha racasbiity 1o national standands, which realize the physcal urits of measurements (S1),
Tha measuremerts and tha unoertemties with cordidence probetiity are ghvan on e following pages and are pad of e serilicabe.

Al cEbratione hdve been condusted in the closed laborabary facility; environmend temparabura (22 « 31°C and humadity = 703,

1A CAL-05.vE
Calibration procadure for dipola validation kits above 700 MHz

July 22, 2013

| Lalipration Equipmeant used (METE crilical for calibration)

| Primiary Standards

| Ponssar mitar EFM-#424
Fowear sangor HP 34814

| Reference 20 dB Aflenuator

| Type-M mismateh combination

Refanancs Probie ES30VE

II‘]¥

C1900V2 - 5N: 5d136

Cal Dabe (Camificals MNa.)

AT RSO

Soheduled Callbmsion

DB&T-’-E-EI?I.':I'II
LIBSET2a2Ta5

SN 5068 (20k)
She BO4TS ! OE32T
St 306

Metwark Aratyzar HP BFE3E

Cafibraied by:

Approvad by

LIALs ShE B
Sacondary Stendands iC#

Fawar sensor HE 34814 RY4109231 T
AF peneralor A&LS SMT-06 10000G

LUSATI05AE 54206

MEmea
Julon Kagiral

Kafja Pokovic

01 -Mone-12 Ihlﬂ 215018400
01 -Hov-12 (b, 217018401
D4-Apr-13 {Np. 297-01736)
D-Apr-13 Mo 217-01738)
20.006.12 {Ma. ESS.2006_Dact)
25-Ape-13 {Me. DAEA-B01_Aprid)

Check Date (in houza)

18-Del-02 im house check Ocl-11)
D4=A10-38 {in houss chack Gc-11)
180t [im hicuss chisck Dct-13)

Funclion

LabnraTl;vq.rTn:thEn— —_ |-' il o7

Tochnical Maneger

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

Ot 3
Q-1
Ape-1d
Ape-14
D43
Ape-14

Sohoduod Check

I house check: Oet-13
I hiouge chedck: Oci-13
In house ched Dct-13

Sigraune

e e PR
m&c.ﬁ--i_.. gf

..-"

Isguedt July 22, 2013

Cerificate Moo D1900V2-5d136_Juln3
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Turich, Switzerland

§ Sehweizerischer Kalibrierdienst

c SErVICe Bu 5B d'mmﬂﬂﬁﬂﬂ'
Sarvizio svizzero di tarabura

5  Swiss Calibration Sarvice

Accredited by the Swiss Accrediation Sanics (SAS) Accreditation No.: SCS 108
The Swiss Aocreditation Service Is one of the signataries o tha Ex

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

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

c) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional Infermation for Evaluating Compliance of Mobile and
Fortable Devicas with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {Edition 01-01) to Bulletin 55

Additional Documentation:
d} DASY4/S Systerm Handbook

Methods Applied and Interpretation of Parameters:

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

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

= Feed Point Impedance and Return Loss: These parameters are 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
reflacted power. No uncertainty required.

e Elociical Delay One-way delay bDelaeen lhe SMA connecior and the anbenng feed point.
Mo uncertainty required.

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

= SAFR nommalized:; SAR as measured, nomalized to an input power of 1 W at the antenna
connecior.

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

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

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

Cartficate Mo D1800WE-5d136_1ul13 Fage 2of 8

Page 60 of 87
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




== 5= [=Compliance Certification Services Inc.

Date of Issue: March 25, 2015 FCC ID: 2ACMQQ-38 Report No .: C150320S01-SF
Measurement Conditions

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

| DASY Version DASYS V5287
Extrapalation Advanced Exiragalation
Phantom Micchular Flat Phantom
Distance Dipale Center - TSL 10 mm | with Spacer
Zoom Scan Reaclutlon i, dy, dz = 5 mm | i
Frequancy 1800 MHz = 1 MHz |

Head TSL parameters

The following pararmeiars and caleulations ware applied.

l Temparature Permittivity Conductivity
Mominal Head TSL parameters 220G 40.0 1.40 mhodm
Measured Head TSL parameters 122003 °C WI=E% 1.36 mho'm £ B %
Head TSL temperature change during lesi <05 - u

SAR result with Head TSL
SAR averaged over 1 em” {1 g} of Head TSL Conditicn
SAR rosasy b 250 miW npull powaes 0.0 Wikg
5AR for nominal Head TSL pararmateis nomalized to 1W 40.4 Wikg = 17.0 % (k=2)

_Sl_!uFl averaged over 10 cm® (10 g) of Head TSL condition
S&R measured 250 mW input power 5.28 Wikg
SAH tor nominal Head TSL parameters nomalized 1o 1% 21.3 Wikg = 18.5 % [k=2)

Body TSL parameters
The following parameters and calculations wers applisd.
Temperature Parmmiltivity Conductivity
Mominal Body TSL parameters 22.0°G E3.a 1.52 mho/m
Mieasured Body T_E-L pararmeters 1220 0.2 *C 534 6% 1.48 mihe'm + B %
Body TSL temperature change during test < L5 °C o
SAR result with Body TSL
SAR averaged over 1 em® {1 g) of Body TSL Condition

| SAR massured 250 ' ingul prower 10.0 Wikg

| ZAR for nomital Body TSL parameters normalizead ts 1W 40.5 Wikg = 17.0 % (k=2)

| BAR averaged over 1U.cm“ {10 g) of Body TSL condition
AR maasurad 250 mW input poswer 5.37 Wikg
SAR for nominal Body TSL parametars naimnallzed e AW .8 Wikg = 18.5 % (k=2)

Camilicata Ma: D1800V2-54136_ 13 Paga 3 of B
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Appendix
Antenna Parameters with Head TSL

Impedance, ransionmed to fead poim BRO0+72i0

Rstum Loss -225dd

Antenna Parameters with Body TSL

Impedance, transformed to fead poin 4772+ 7.3 )2

Fadum Loss =221 dB

General Antenna Parameters and Design

Elecirical Dwlay (ona diraction) 1.202 ns

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

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

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

Additional EUT Data

Ranuiaciured by SPEALz
hanufactured on April 14, 20110
Certificata Mo: D1B00V2-5d136_Jul13 Page 4 ol B
Page 62 of 87

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




== 5= [=Compliance Certification Services Inc.

Date of Issue: March 25, 2015 FCC ID: 2ACMQQ-38 Report No .: C150320S01-SF

DASY5 Validation Report for Head TSL

Date: 22.07.2013

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 19040 MHz; Type: DI900V2; Serial: D1900V2 - SN: 5d136

Commumication System: ULD O - CW ; Frequeacy: 1900 MHz

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

Measurement Standard: DASY'S (IEEE/TEC/ANSI C63,19-2007)

DASY32 Configuration:
s Probe: ESIDV] - SN3205; ConvFi4.98, 4 98, 4.98): Calibrated: 28.12.2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection)

s Electronics: DAE4 5n601; Calibrated; 25.04.2013

= Phantom: Flat Phantom 5.0 (front); Type: QDOOFS0AA; Serdal: 1001
» DASYS252.8.7(1137); SEMCAD X 14.6,10{7164)

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

Reference Value = 95 803 Vim; Power Drift = 0.03 dB

Peak SAR {extrapolated) = 18.1 Wikg

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

Maximum value of SAR (measured) = 12.4 Wikg

dB

EI
_Eim

=10.00
-15.00
-20.00
£5.00
0dB =124 Wkg = 10,23 dBW/kg
;:HI‘L'ﬁI:aH Mo: D1800va-5d135_Jul13 Page 5 of 8
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Impedance Measurement Plot for Head TSL
22 Jul Zed® 11:38:38
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DASYS5 Validation Report for Body TSL

Date: 22072013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D900V - SN: 5d136

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

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

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

DASYS52 Configuration:
= Probe: ES3DV3 - SN3205: ConvFi4.6, 4.6, 4.6); Calibrated: 28.12.2012:
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAB4 Sni01; Calibrated: 25.04.2011
« Phantom: Flat Phantom 5.0 (back); Type: QDO0DPS0AA; Serial: 1002
s DASYS2528.7(1137); SEMCAD X 14.6.10(71641)

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

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

Peak SAR (extrapolated) = 17.0 Wikg

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

Magimum value of SAR (measured) = 12.5 Wikg

0dB = 12.5 W/kg = 10.97 dBW/kg

Carlificate Mo; 01900V2-50135_Jul13 Fage 7 of &
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Impedance Measurement Plot for Body TSL
22 Jul I643 1130082
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D1900V2,Serial No.5d136 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

D1900V2 Serial No.5d136
1900 Head
Date of Return-Loss Delta Im Rezzlnce Delta |:-:1naegd|2?12; Delta
Measurement (dB) (%) F()ohm) (ohm) F()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 Rt;zzlnce Delta |:-:1naegd|2?12; Delta
Measurement (dB) (%) F()ohm) (ohm) F()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

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.
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Dipole Verification Data D1900V2 Serial No.5d136

1900MHz-Head
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State

40,00
Fhase
20,00
Group Delay
10.00
Smith
0.000
Palar
-10,00
Lin Mag
=20.00
4 SWR
Real
-40.00
| Imnaginary
v
1 Start 1.7 GHz TR 70 kHz Stap 2.1 GHz [E !
1 Active Ch{Trace Z Response 3 Stimulus 4 Mhrfanalysis S Instr State
I 511 Smath (R+j Scale 1.0000 [F1 Del]
c:
-
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 [ !
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1900MHz-Body

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

40.00
Phase
z0.00
Group Delay
10.00
Smith
gO..000
Polar
=10.00
Lin Mag
-20.00
H R
Real
-40.00
| Imaginary
v
1 Start 1.7 GHz IFBM 70 kHz Stop 2.1 GHz [ |!
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
-
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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Schmid & Portner Enginesaring 65 g E 'ﬂ E q

Zougheussirnsse 43, 8004 Furch, Switzedand
Prane +41 44 248 9700, Fax +47 44 245 9778
riniinpeag com, Mipufensw, speagcom

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE wunil s a dalicate, high precision instrumant and requires caraful freatmant by the user, Thara ara no
senvicaabla paris Inelde the DAE. Special allenlien shall be given to the Tallowing poetts:

Batiery Exchange: The batlery cower of the DAE4 und is closad using 8 scraw, ovar tightening the screw mey
cause tha threads ingide the DAE 1o wasr oul,

Shipping of the DAE Balore shigping the DAE fo SPEAS for callbrabon, remove the batlerles and pack the
_DAE inan antistalic bag. This antistalic bag shall than be packed into a larger box of contalner which protects the

DAE from impacts during transporiation. The package sha® be marked io indicate that a fragile instrumant s
nsic,

E-Stop Fallures Touch deteclion may be malfunctioning due &0 broken magnets in the E-stop. Rough handling
of the E-slop may |ead to damage of thase magnets. Touch and colision errors are oten caused by dusl and dif
accurmulated i the Eslop. To prevent BEstop faifura, the customer shefl always maunt the probe io the DAE
carsfully and kesg the DAE unil in & pon-dusty anvironment if not usad for measuwramants

Repair: Minor repairs are perfarmed al no exifa cost dering the annual calibration. Howaver, SFEAG resarves
the right to charge for any repalr espesially f raugh unprafessional handling causad the defact.

DASY Configuration Files: Since the sxact valees of the DAE mput resistances, as messwed durlng the
calibralion procedure of & DAE unil, are not used by the DASY software, & nominad value of 200 MOhm is givan
in ihe cormesponding configuration file.

Important Note:

Warranty and calibration is void if the DAE unit Is disassembled partly or fully by the
Customer,
[

Important Mote:

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

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

Schmid & Psriner Enginasring

TH_BROI40515AD DAE4 . doc 11.12.2008
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Calibration Laboratory of i, . -
et Schweirsrischer Kalibrisrdienst

Schmid & Pariner e St i ki

Engineering AG s Servizio svizzero di taratura
Teughaussirnoee 43, B004 Zurleh, Switzerland fwf':?-ﬁhﬁf Siwins Catlibration Service

"l

Accradiled by the Swss Accroditnlion Serdoa [SA5) Accroditnfion No.: SCS 108

The Swiss Acoreditathon Sorvioo [s one of tha &lgnatoriae 1o e EA
Muliilstaml Agreemend for the recognition of calibraticn certifcates

Climnt CCS-CM [Audean) Cortificate No: DAEA-1245 Jul14
[CALIBRATION CERTIFICATE |

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

Calbration prossdunss) A CAaL-08.v28
Calibration procedure for the dala acquisition slectronics (DAE)

Calbratian dafe: July 22, 2014

Thia cafibration cadilicate documents Fe traceabil fy to national standars, which realiza the pheyscal unlis of messuraments (50}
The maasuramants and Ma uncatanbes wilh confidencs probabiiily are gewn on the falowing pagas and ama part of the cerificais

All zalbealiong have been conductsd in the clased lebomtory faci gy environmant lempsemhers (27 @ 370 and humadily < 70,

Calbention Ecuipmant uaad (METE critical far calEralion)

| Primary Swandands 1=k Cal Darte {Carttticats o) Seheduied Cabbration
Kty Mulimetes Typs 21 8K 10278 07 -Cret-13 (Mo 1 2878 Ocl-14
Sacondary Starcands 0 # __ Chsch Diaba {in howsey Echeduled Chack
| Auil DAE Calibratian Uit & SE LWWE 052 AK 1001 D7-Jan-14 (in fausa check) I haiss chech. Jan-156
Cal=aler Bog V2.1 SE UME 005 AA 1002 DT-Jan-14 (i hausa check) in houss check Jan-15
Mame Fungion Signatum
Calinnabed b RMarporaz Tachniclan

Approved iy Fin Bomholf Deguty Tachnicat Managar ! -’:%
i, r.“/-!ta-r-’é

Eeepiseat July 33, 2014

This calbmiion corficabe shall nol ba roproduosd aooeel in bl wilheul weitlen appeersal of fha Inbambany

Geddicate Mo DAE4-1245_Julid Pagn 1 of &
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Calibration Laboratory of
Schmid & Partner

Enginearing AG
Fauphnusgbresss 43, B004 Turich, Switrarnre

= Bohwedrernisoher Ballbrberdienst

E Sorvicoe sulsea d'étalonnaga
Servizle svizzans di lasalurs

5  Bwiss Callbration Servca

Acpredied by tha Swiss Accrediation Sandice (S5 Accracilaiion No,: SCS 108
The Bwiss Accrodiinbion Service kB one of the skgnatores o the EA
Buitilateral Agreement for the recognifios of calibration cartificates

Glossary

DAE data acquisition electronics

Connactor angle  information usad in DASY system 1o align probe sensor X o the robot
coordinate system.

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

s Connector angfe: The angle of the connectar is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

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

» DC Voitage Measurement Linearity: Vierification of the Linearity at +10% and -10% of
fhe nominal calibration valtage. Influence of offset valtage is includad in this
measurameant,

= Cormmon mode sensitivily: Influence of & positive or negative common mode voltage on
the differential measurament.

» 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 converfer
comesponding to zar input voltage

¥
s [nput Offset Measurement, Dulput vollage and statistical rasults over a large number of
zero voltage measuraments.

= Input Offset Current: Typical value for information; Maximum channe! input offset
current, not considering the input resistance,

v Input resistance: Typical value for Information: DAE input resistance at the connector,
during internal auto-zersing and during measuremant,

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

o Power consumplion: Typical value for information. Supply currants in various oparating
modes.

Gartificaie Mo DAE4-1245 Jull 4 Pege 2o 5
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DC Voltage Measurement
AD - Corvarter Resalution naminal

High Hgngpe: 1ILEE = B\, full ranga = =100...+300 mV
Lo Rl 1LEE = Binp\f | full enga = -1....43mY
DASY messurameant paramaberns: Aulo Zem Time: 3 sa0; Measuring time: 3 sec
Calibration Factors X Y £
High Range 4059088 + 0.02% [k=2) | 404710 £ 0.02% (k=2) | 405.648 £ 0.02% (k=2)
Low Range 400335 £ 1.50% [k=2) | 3.88482 = 1.50% (k=2] | 402647 + 1.50% (k=2)
Connector Angla
Connector Angle io be used in DASY system ns"+1"
§
Carificata Mo, DAE4-1348 Jul14 Page 3 of &
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Appendix (Additional assessments outside the scope of SC5108)
1. DC Voltage Linearity

| High Ranga Reading (pV) Diffarance (V) Errar (%)
| Channel X + Input 199996, 75 027 (1.0
Channel X + Iput 20001.38 1.15 oot
Channal ¥ = nput -20000.78 0.74 -0.00
Channel Y+ Input 195998.13 .27 000
Channel ¥ & Imput 20000.37 o.i2 0.00
Channal ¥ - Input -20002.24 068 .00
Channal Z + Inpast 1955468 24 1.21 (.00
ChannelZ o lnput 20000.38 0.20 0.00 _
Channel Z - Input -20001.75 0,03 0.00 1
Low Range Reading {uV] Difference: (V) Error (%]
Channel X 4 Inpiut 2000.99 000 -0.00
Channel X + Input 200.50 (] i3]
Channel X -Input 19883  04s 0,23
| Channel ¥ + Input 200,00 =026 0.1
|Channel ¥+ Input o961 081 045
[ Channel ¥ - Ingul -200.08 -0.81 041
Channal Z + Input 2001 3 Eiﬂ . -P.'.?..?
Channal Z + Inpurt 200,05 0. £ 15
Channal £ - Input P00.R0 =131 0,66
2. Common mode sensitivity
DASY measurament parametars: Aute Zaro Tima: 3 sec: Maasuring time: 3 sac
Comman mode High Rangs Low Range |
Ingut Voltage (mV) Average Reading {pv) Average Reading {uV) |
Chanmel X 200 -7.83 -8.33
- 200 106 044
Channal ¥ 200 -1 n-é!MEI-:-E-
200 aTT 3.83
Elunnul._I i m._ _—5 :EHZI -5.86
] e 00 | 479 474
3. Channel separation
DASY measurerment parameters: Auto Zero Time: 3 sec: Measuring lime: 3 sac
Input Voltage (mV) Chanmel X (V) | Channel ¥ (u%) | Channel Z (V)
P = ekt o AL e p—
Channal ¥ 200 9.53 4,84 |
Channel £ 200 A 9%9- | B.84 ]
Cortificate Mo DAE4-1245_Juli4 Faga 4 o 5
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4, AD-Converter Values with inputs shorted

DASY measurement paramatess: Auto Zera Tene: 3 sec; Measufing lima; 3 sec

High Range (LS8) Low Range (LSB)
Channel X 15875 16740

| Channel Y 16455 16504

IEmrmel z 15839 16840

5. Input Offset Measurement
DASY rssurarmien] paramelers: Aule Zero Time: 3 sec; HEEB-I.IHHQ Em&; 3 Bac

Input TOMI2

Aversge (V) | min Offesl (V) | moc Otsstgy) | o 'E:;:"""“”
Channel X 1.16 .50 234 -D;ﬂ
Channel ¥ =081 .25 040 0.48
Channel Z -0.59 -1.82 _-:E-.EIFJ 0.66

6. Input Offset Current

Mominal input clrcultry offsst cumant on all channels: <254

7. Input Resistance (Typical values for information)

Zorcing (kOhm) Measuring (MOhm)
Channal X 200 200
Chanmnel ¥ 200 200
Channel 2 200 200

8. Low Battery Alarm Yoltage (Typical veluss for inlormation)
Typical values Alarm Level (VDC)
Eupply |+ Vec) +70
Supply |- Vo) 76
9. Power Consumption (Typical values for information)
Tvmical values Swiiched off (mA) | Stand by (mAl Transmitling {ma)
Supply (+ Veg) +0.01 i +14
Supply - Ves) -0 -B 4
Carificaie Mo DAE4=-1 245 if1 4 Page Bof 6
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Calibration Laboratory of iy g Schwaizrischer Kallbrierdienst
Schmid & Parinar % C Servicn sulsse d'ialonnage

Engineering AG e = g Servisio svizzero di tarsturn
Zaisghausstranso 43, BI04 Zurich, Switzerland ‘*L,ﬂ,-frﬁf F Sainn Calibieaticn Barvica
LU G
Acrredited by e Swiss Accsabialion Serdica |SAS) Acoreditation No.; SC3 108

Tho Swiss Accreditalion Sarvice i ane of Bhe sigrastonias ba (s EA
Mustilalaral Agreamant kor tha recogmition of calibration cortificates

cuert  CCS-CN {Auden) Cortifiests Mo EX3-3T84_.Jul14

|CALIBRATION CERTIFICATE .
Ohjecl EX3DV4 - SN:3T08

| Caiitvniion procedusis) Q8 CAL-D1.v8, QA CAL-14w4, QA CAL-23,v5, OA CAL-25.vE

Calipration procedure for dosimedric E-ald probes

Calbration daber July 28, 2014

This cabbatian cafilicals dadimants (ha Faosabiify o national standasds, which resl s the physical units of messurements (51
Tha moasurnents. and the unoerdanbes win confidsnce protebi ity s givers en he Silasing pages and aon par of S ceniicals

& callhrations have been conducted in the dossd aborrony Escility: amdonment kempanalura (32 = 31°C and humadiby < TO%

Calisralion Equipment ussd (MATE oriical for cafiteation)

Prireairy Blandards I | Col Ote (Cotinaim o) [ seraduked Calferaion
Povesr maoler E44158 bﬂﬂ‘%’i | Dd-Aps-1d (Ma, 217-01871) Apr-1&
Povar sarmar ES81204, W4 1480007 Ca-Apr-14 (Mo, 21701971} Apr-1E —
Raferenca 3 38 Atlanuabor EHEHEE!ILJE:- Ce-Apr-14 (Mo, 217-01915) Apr-1E |
LF wn 20 o Alonusfor | Sh: SETT () QA 14 (e, 21701945 AprAS
| nference 30 B Atlsnuster | SN: 55128 (306) GE-Apr-14 {No. 217-01530) e 15
Refersnce Proba ESI0V2 M AN 30-0ec-13 (Mo, EE3-3013_Daeci 3] _P!:_-J‘-_l"_'_
DAED 4 | 3n g8 13 0ac- 13 (o, DAEL-BE0_Dactd | Dec-1d
mmw SHandards b Check Diss fin houss) Echaduied Chaok !
RF ganominr B BELB0 _%?HHIID{' A-Aqig-B0 {in Fouss chieck dor-13) In house checic Apr1B 1
Mpreork Aralyzer HP 8TS1E us:nuu:!é“ ___:-343#4}1 [in hiise chack Oci-13% In hoeme ofecic Ool=14 |

me Furn:ii | Big g =
Caliormiad by: ;muuw Lﬂhm::r]uTld:-lnn.n vl l;"E\
\ =
i,aﬁmmj iy Hajn Fokok Tochrical Wenager ﬂ__;- W ={=.

sl Juky 28, 3014

This cablation ezt shal nol B reproduced esoept in ful withoul weisten spproval of the bamiary

Cetificate Mo EX3-370_Jul1d Baga 1of 11
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Schmid & Fariner e Barvice sulsso ddEatannagn

Enginearing AG o= Servisia svizzeno di inrsiurs
Zoughausstrassa £3, 3004 Zurich, Switzerland €¢df-.:~;;.3" Ewiss Calibrallon Sorvics

dpde

Actreditad by the Swiss Actrecilalion Jerece [SA45) Accradilsiion No.: SCS 108

Tha Swiss Accreditalion Eorvios ks one of the signatories to the EA
Mulgilzieral Agreamernt for fhe recognition of calibration carificates

Glossary:

TEL I=msue simulaling Gouid

MORMxy.z sensitivity m free space

ConvF senaitivity in TSL F NORMey.z

DCP diode compression point

oF creat factor {1 Mduty_cyele) of the RF signal

ABCD modulation dependent Ensarization parameters

Polarization @ o rotakion around probe axs

Palarizalion 3 % rotallon arowend an axis that (s In the plane normal 1o probe axis {at measurement centar,
Le., & =08 normal to probe Exis

Connector Angla information used in DASY systam to align probe sensor X to the robot coordinate system

Callbratlon Is Performed According to the Following Standards:

a) |EEE Sid 1528-2013, "|EEE Recammendsd Praclice for Detarmining the Peak Spatial-Averaged Specific
Apseaplion Rate (SAR) inthe Human Head from Wirsless Communications Devices: Maasuramend
Technigues®, June 2013

by |EC §2309-1, "Proceduns Io measure he Specilic Absorplion Rate (SAR) for hand-hald devicas used in closa
proximity to the ear (frequency rangs of 300 MHz 1o 3 GHz)", February 2005

Meathods Applied and Interpretation of Parameters:
s NOWRMy 2 Agsasgad for E-flield polarizaton 8 =0 (f < 800 MHz in TEM-calk, = 1800 MHz: R22 waveguidel
MORMy.z are only inbermediate valises, e, tha upcersinbies of NORM,y,z does not affect the E™-fietd
unsertainty inskbe TSL (see balow Camd®).

o NORMxy.z = NORMEy r * requency_respons ($ee Fraquensy Responss Chart). This ineanzaton =
implamented in DASY4 softemare versions later than 4.2, The uncestainly of the squency responss s ncludgsd
in the stated uncerainty of ConwF,

= DOCPx 2 DCP are numerical Bnearizaton parameters assesssd based on the data of power swaeep with CW
sipnal [no uncarainty required). DCF does not depend on frequency nor madia

«  PAR:PAR is the Peak Lo Average Rallo that ks nat callbratad but determined basad on the signal
characteristics g

o Axyr Brym Crpz Deyz VRxyz A B, G, I aré nurmenical linearization paramelers aesessad based on
tha data of pewer sweep lor specific modulation signal. The parameters do not depend on freguancy nor
madia, VR & Ba madmumn calbralion range expressed in RMS vollage acroes the diods.

= ConvF and Boundary Effect Parameters: Assessed in flad phantom using E-field {or Temperature Tranafer
Standard for < 800 MHz) and inside wavequide using analylical el distibubions basad on power
miasunEmEms for = A00 Metz, The srme ssups are wsed for gsgessmanl of e persnelzes gpplisd o
boundary compensation {alpha, depth) of which lypical uncenainty valuea are given. Thesa paramesters ana
usad in DASY4 softwars to improve probe accuracy close 10 the boundary. The senalivity in TSL corresponds
o0 NORMx .z * ConvF whareby the uncertainty cormesponds (o that given for ConwF. A frequency dependant
ConvE i3 uaed In DASY varsion 4.4 and higher which aliows exdanding the vabdity fram £ 50 MHz o + 100
MHz.

= Sphercel isoiopy (30 devistion from isoiropy): in a feld of low gradients realized wsing a fsl phanlom
exposed by @ patch antenna.

«  Seasar Offsed The sensor offaat comesponds io the offset of virtual measurmmaent oenber fram e probe tp
(on probe axis). Mo erance required.

s Cornecior Angle: The angbe | essessed using the information gainad by determming i NORMx [no
uncartaingy required),

Carfificain Now EX3-37H_Jul14 Paga 2 of 11
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Calibrated for DASY/EASY Systems

{Mole: non-compatible with DASY2 syateml)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

| Sensor X Sensor Y Sensor £ Uit (H=E)
[ Norm (pWivimpT 054 0.51 0.59 £101%
[DCF (m] B7.6 993 _ 06,2
Modulation Calibration Parameters o )
uiD [ Communication Systen Nama [ A | =B o o VR Unc’
dB dB+y dB my (k=2
i} | CW % o0 4.0 1,0 000 145.7 £2.7% |
| ¥ | 00 0.0 1.0 142.0 |
21 oo {101 1.¢ | 1327 |

The reportad uncartainty of measurement is stated as the standard uncertainty of measurament
mul[lplfed by the coverage factar k=2, which for 8 normal distribulion correspands 1o a coverage
prabahbility of approximately D5%.

* T Lneartainties of Momed, Y. da nal afiect b EXdield uncerairty msde TSL (ses Pages 5 and 8)

® Mumencal inearization parameter: urceranty not regquaed.

¥ Uncerainty & deieminesd using the mas. deviston from near respoms agddng mcangule detibetion and i eepressed tor the souare of the
finkd wnks

Certificate Mo EX3-37490_Jull4 Pags 4 of 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Callbration Parameter Determined In Head Tissue Simulating H.I!arﬂpa

: e TS . s
| poerthaty’ | - qsim’ | Conve X | Gonvey | comez | aipha® hem | Oem |
835 415 | 080 530 | 9230 | 930 | o2s | 112 | £120%

00 41.5 ___nhar 0,13 b3 813 .58 | eS| +120% |
1810 400 140 | 782 7.82 _?.q___l 041 | 0B1 | £120%
1900 40.0 | 14 | 775 7.75 IS | Oad 083 +i20% |
a1 | 382 | im 704 | 704 7oa | 033 | o082 | +120%
5200 | 360 466 a8l | 481 | 281 | 040 | 180 | £13.1%
GH00 58 | 476 4,60 A.60 | 460 040 180 [ 2131 % |
| 5600 | 356 4.96 467 | 487 | 487 | oap | 180 | :134%

5600 a55 | sor | ase | a5 | 45 | 040 | 1m0 | +131% |
5800 35.3 537 .;_ 455 | 455 | as5 | 040 | 180 | +134%

I requency validily sbssua 300 MHZ of + 100 MHz only appies for DASY w4 4 and higher |see Fago 2, s i i resbiciad o4 50 WMHZ Tha
urcortainty is the RSS of the Comd uncatainty al calbeation Srequercy and the uncarainky for the indicaied dequency temd. Frequancy valid iy
ncdow 300 MHz iz & 10, 28, 40, 50 and 71 BHE for ConyF assessments at 50, 84, 128, 150 and 220 MHzZ respecirey. Abows § GHE Bequancy
wabithy can be dxlanded b # 110 MH

F b fecpasneies Delow 3 Gie, the validity of Sesue parsmetans {e and o) oan be relnied fo & 105 ¥ liqod comperaaton fomula = aqph:d iz
miasured SA% valuss, Al Fnguencies aboe 3 GHz, the aidiy of tssee paametets {xand o B reskicied fo £ 5%, The ustetainy & ha RSS of
Iha Comé uncarnainty for indesed brgel [ penamelarns. L :

8 pIphalDep® are determined durng saibiaicn. SFEAL warranes. that 1he remaining dedsfion dus 1o the boundary effect sfter companeation @

by S than + 1% tor frequencies below 3 GHE and bekow £ 25 for frequencies. between 3-5 GHE at any clstance lamger than half the probae tip
dlamatar from fhe Doundary,

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

Calibration Perameter Determined in Body Tissue Simulating Media

Relalive _ | Conductivity (. | [ Depth™ | Uncl.
_F{Miz|® | Permittivity” | (Simi” | ConvEX | ComvFY | ConvFZ | Aipha® | (mm) k=)
| @35 |  s53 0.97 8.22 gz | @2 - 032 _|._ 107 | £120%
00 55.0 106 | 89§ B.96 ! BO9G | 055 076 | +120% |
I 1810 513 | 1s ] T | 798 78 046 080 | +12.0% |
w0 | mas | 1se | res II 709 | 709 | o8 | oar | s120% |
2450 I,___ 52.7 195 | 682 | ee2 662 | 077 | 068 | +120%
500 | 490 530 | 441 | a4t | a#1 | 045 | 190 | $131%
30 489 | B4z 423 4.23 4.23 045 | 100 | £134%
5500 | 4as 5,65 3.8 agi | am oS0 i_,.‘,-?ii-"__...:. 151 % |
5600 485 577 | ars | 376 | 375 |oso | 1m0 | staqm
5BOD 432 .00 400 | 408 | 409 | os0 | 180 | #134%

= Fragquancy waidity abins 300 WHZ of + 100 MHz anéy applies for DASY v d and higher (2ee Page 2|, s it B melmicied o s 50 MHZ The
uncerianly @ e R3S of the ConvF uncartainty at ealibration frequancy and the unoorizinty for the indiceled Maquancy hand, Fraguancy waldity
bekoay 00 MHz s & 10, 2540, 50 &0 70 MHE &' CorreF aksasamants ol 30, 54, 128, 150 and 220 Wz espactively, Abgve 5 GH? freguancy
valighly 5 Be audended 1a ¢ 110 MHz

F oy ermquenicios bolow 3 GHz. the validity of lissus meramelsm (5 fod m) can ba cataesd o+ 10% £ liquld compensation formala is apnfied o
measwsd SAR valies A1 frequantan sbove S GHz, the validity of Hesus parametens (o and o) is restncted b & 5%, The untertanty iz tha R3S of
the Comf uncerzinhy for ndiceied taeg el Gesus pRiRmaers.

5 alphailiepth are determired dusing cabbialin. SPEAG warmants that the remaining Zevialion due W e boundary stisct after compeneston i
atways loss fan k1% for Seguences bairw 3 GHE and Below + 7% S frequencies betvasen 246 SHz al any destance langer Than half ©e probes tip
ciamuiar from the boundary

_

Crrtificate Moo EX3-3738_Jul14d Paga Bof 11

Page 81 of 87
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




== 5= [=Compliance Certification Services Inc.

Date of Issue: March 25, 2015 FCC ID: 2ACMQQ-38 Report No .: C150320S01-SF

EAILNE— SH:3Tad July 28, 2014

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

Fraquency responss (hormakzed)
T

0 500 1000 18500 2000 2800 2000

Uncerainty of Freguancy Response of E-flald: 2 6.3% (k=2)

Cerificate Ma: EX-3708_lu14 Fage T of 11

Page 82 of 87
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




== 5= [=Compliance Certification Services Inc.

Date of Issue: March 25, 2015 FCC ID: 2ACMQQ-38 Report No .: C150320S01-SF

EX30WA- Sh:0T0E July 28, 2014

Receiving Pattern (¢), 8 = 0°

=600 MH=zTEM =1800 MHz R22
TN : ] ¥ 3 :

Ervar [d&]

¥ *
1001 Wit il Hz BT b HE 2500 MHz

Uncertainty of Axial Isotropy Assessment: 2 0.5% (k=2}
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EXEDV— SN 3788

Dynamic Range f{SAReza)
(TEM call , feu= 1900 MHz)

0%k
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10 = [ w0 10 1 10
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niok coem penaateo GO el i

Uncertainty of Linearity Assesament: £ 0.6% (k=2)
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Conversion Factor Assessment

{= 600 MHz, WELS RS (H_comF) = 1310 M-z WGELS RE2 (H_cam)
-I.':-i e |-
o R
53
X Tt
?;. 2 E 2
10
> X = az u £ ?-:'- It = -1 = > | L &)
z jry rimr
i 1] LA L | L &
ey R arvm v A
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz
-0 -08 -08 04 <02 QO 0O 04 5 DA 1.0
Lncarainty of Spharical |sotropy Assessment: £ 2.6% (knd)
Camficala Ho: EX3-3738_Jul14 Page 10 af 11
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parametars

Senacr .ﬂ.’l’EI’IgEI'ﬂE'FIt TW
Caonnector Angle () 1 T AT |
[ WMechanical Surface Deteckon Mode 1 ~ anabled |
DOptical Surlace Delecton Mode Hisakiled
Probe Overall Length 337 rm |
Frobe Body Deameter ﬁlﬁ‘
'-I";; i_-.-.ng!il El mn
Tip Dlamater ZEmm |
Frobe Tip 1o Sensor K Calbabion Foint |  imm |
[ Probe Tip o Sensor ¥ Calibration Poant 1 mim
Probe Tip to Senaor Z Callbration Point & T
Recommensed Measurement DEianca rom Sursce ‘ 1.4 mm

Carfficate Mo: EX3-5798_Ju4 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
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