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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

GPRS:

Product Name: | ASTRO
Brand Name: | TAG Mobile
Model Name.: | CL1839
Series Model: | N/A

Devices supporting Class B

Description Test
Mode:

The product has two SIM, SIM 1 and SIM 2 sharing a chipset does nof
support simultaneous work, only supports a single transmitter SIM1 or SIM|
2, using SIM 1, SIM 2 will be suspended until select SIM 2, stop using the|
SIM 1, SIM 2 only would working.

Device Category:

PORTABLE DEVICES

Exposure Category:

GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | March 17, 2015
Abblicant: TAG Mobile, LLC
PP * | 1330 Capital Parkway Carrollton, TX 75006, USA
CETRIX Technologies Limited
Manufacturer: | 13A/F South Tower, World Finance Center Harbour City, 17 Canton Road, T

ST KLN, Hong Kong

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 foeg

Tested by:

_gm.j‘f.

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: | ASTRO
Brand Name: | TAG Mobile
Model Name.: | CL1839
Series Model: | N/A
Model Discrepancy: | N/A
FCC ID: | 2ACNETM1839
Power reduction: | NO
DTM Description: | N/A

Device Category:

Production unit

Frequency Range:

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

Transmit
Power(Average):

GSM 850:32.86 dBm
PCS 1900:29.72 dBm
Bluetooth: 2.59 dBm

Max. Reported
SAR(19):

Head:
GSM 850:0.161 W/kg
PCS 1900:0.434 W/kg

Body:
GSM 850:0.251 W/kg
PCS 1900:0.388 W/kg

Modulation Technique:

GSM/PCS: GMSK
Bluetooth : GFSK + m/4DQPSK+8DPSK

Accessories:

Battery (rating) :

Capacitance: 800 mAh
Rated Voltage:3.7V

Antenna Specification:

GSM: PIFA antenna
Bluetooth : Dipole antenna

Operating Mode:

Maximum continuous output

This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.
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Date of Issue: March 19, 2015 FCC ID: 2ACNETM1839 Report No .: C150312S01-SF

REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY
THE FCC

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

TEST METHODOLOGY

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

X] FCC 47 CFR Part 2 ( 2.1093)

X] ANSI/IEEE C95.1-1992

X] KDB 447498 D01v05r02 General RF Exposure Guidance v05

X] KDB 648474 D04v01r02 Handset SAR

X] KDB 865664 D01v01r03 Measurement 100 MHz to 6 GHz

X KDB 865664 D02v01r01 RF Exposure Reporting

X] KDB 941225 D01v03 3G SAR Procedures

. 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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. 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?&lﬁir)‘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
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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 yWi/g)
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Dimensions: Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
Distance from probe tip to dipole centers:
1 mm

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

Interior of probe

SAM Twin Phantom
IConstruction:

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

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

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

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

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

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

Filling Volume: Approx. 25 liters
Dimensions: Maijor 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
D5GHzV2: 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;, ajo, ai1, a2
- Conversion factor ConvF;
- Diode compression point dcp;
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity c
- Density Yo,

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

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

—_ 2 P —
Vi_Ui+Ui dei
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: ~ Aot auf +aw f’
P H.= Vi f
with V; = Compensated signal of channel i(i = x, y, z)

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

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

f = Carrier frequency (GHz)

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

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

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

E.=VE,+E,+E.
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The primary field data are used to calculate the derived field units.

o6
£ 1000

with SAR = local specific absorption rate in mW/g
Eiwt = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
ye, = equivalent tissue density in g/lcm®
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 O p -p377
3770

with  Ppwe = Equivalent power density of a plane wave in mW/cm?
Ewt = 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 (1g) S Vi or
Une. (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 \3 1 1.39 o0
Hemispherical Isotropy 9.60 Rectangular V3 0.7 3.88 0
Boundary Effect 2.00 Rectangular V3 1 1.15 0
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 \3 1 0.46 o0
Integration Time 2.60 Rectangular V3 1 1.50 0
RF Ambient Noise 3.00 Rectangular V3 1 1.73 0
RF Ambient Reflections 3.00 Rectangular | V3 1 1.73 %
Probe Positioner 0.80 Rectangular \3 1 0.46 0
Probe Positioning 6.70 Rectangular V3 1 3.87 o
Max. SAR Evaluation 4.00 Rectangular \3 1 2.31 0
Test sample Related
Test sample Positioning 2.9 Normal 1 1 2.9 145
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 V3 1 3.81 o
SAR correction 1.9 Rectangular \3 1 1.10 o0
Liquid Conductivity (target) 5 Rectangular \3 0.64 1.85 0
Liquid Conductivity (meas) 3.36 Rectangular V3 0.78 1.51 0
Liquid Permittivity (target) 5 Rectangular V3 0.6 1.73 0
Liquid Permittivity (meas) -3.17 Rectangular \3 0.26 -0.48 0
Temp. unc. - Conductivity 3.4 Rectangular V3 0.78 1.53 0
Temp. unc. - Permittivity 0.4 Rectangular V3 0.23 0.05 o
Szgﬂgfn‘iysw' RSS 1258 | 748
Expandgd STD k=0
Uncertainty 25. 16%
Expandgd STD k=2
Uncertainty 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

04

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)

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

E - entrance to 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.)

. 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.

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.

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

. 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).

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

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

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

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

Rotate the handset around the horizontal line by 15 degrees.

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

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

11.1 TEST LIQUIDS CONFIRMATION

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

KDB865664 D01 RECOMMENDED TISSUE DIELECTRIC PARAMETERS

The head and Body tissue dielectric parameters recommended by the KDB865664 D01 have been
incorporated in the following table.

Target Frequency Head Body
(MHz) & 5 (S/m) & 5 (S/m)
150 52.3 0.76 61.9 0.80
300 453 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

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

The following table show the measuring results for simulating liquid:

Permitivity(e ) | 41.50 | 40.85 1.57 +5

Head835 215 2015-3-17
Conductivity(c) | 0.90 | 0.91 1.20 +5
Permitivity(e ) | 55.20 | 53.45 -3.17 +5

Body835 215 2015-3-17
Conductivity(c) | 0.97 | 0.98 0.77 +5
Permitivity(e ) | 40.00 | 39.06 -2.35 +5

Head1900 | 215 2015-3-17
Conductivity(c) | 1.40 | 1.431 2.21 +5
Permitivity(e ) | 53.30 | 54.75 2.72 +5

Body1900 [ 215 2015-3-17
Conductivity(o) | 1.52 | 1.57 3.36 +5
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11.3 SYSTEM PERFORMANCE CHECK

The system performance check is performed prior to any usage of the system in order to guarantee
reproducible results. The system performance check verifies that the system operates within its
specifications of £+10%. The system performance check results are tabulated below. And also the
corresponding SAR plot is attached as well in the SAR plots files.

SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

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

¢ 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.

o 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

=
= W

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

Head835 22 21.5 0.25 2.26 9.50 9.04 -484 | £10 | 2015-3-17

Body835 22 21.5 0.25 2.39 9.53 9.56 0.31 +10 | 2015-3-17

Head1900 22 21.5 0.25 10.40 40.40 41.60 297 +10 | 2015-3-17

Body1900 22 215 0.25 10.80 40.50 43.20 6.67 +10 | 2015-3-17
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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 4 Tx slots for GSM850 and GPRS 4 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) 32.75 32.56 32.58 29.71 29.47 29.37

GPRS 8 (GMSK,1 Uplink) 32.86 32.59 32.55 20.72 29.51 29.56

GPRS 10 (GMSK,2 Uplink) 32.02 31.84 31.74 28.97 28.82 28.77

GPRS 11 (GMSK,3 Uplink) 30.34 30.06 29.94 27.26 27.24 27.32

GPRS 12 (GMSK,4 Uplink) 29.24 28.93 28.69 26.23 26.22 26.41

Maximum Frame-Averaged Output Power

GSM(GMSK,1Uplink) 23.73 23.54 23.56 20.69 20.45 20.35

GPRS 8 (GMSK,1 Uplink) 23.83 23.56 23.52 20.69 20.48 20.53

GPRS 10 (GMSK,2 Uplink) 25.99 25.81 25.71 22.94 22.79 22.74

GPRS 11 (GMSK,3 Uplink) 26.08 25.80 25.68 23.00 22.98 23.06

GPRS 12 (GMSK,4 Uplink) 26.23 25.92 25.68 23.22 23.21 23.40

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

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

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

Average power(dBm)
Channel | Frequency Date Rate
1Mbps 2Mbps 3Mbps
CHO00 2402MHZ 1.95 1.07 0.63
CH39 2441MHZ 2.33 1.21 0.87
CH78 2480MHZ 2.59 1.34 1.04

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)] - [Vfehz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR,24 where

* fHz) 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) 3
Tune-up Maximum rated power (mW) 1.995
Antenna to user (mm) 5
Head Frequency(GHz) 2.480
SAR exclusion threshold 0.628
Antenna to user (mm) 15
Body Frequency(GHz) 2480
SAR exclusion threshold 0.209

Per KDB 447498 D01v05r02 exclusion thresholds is[(max. power of channel, including tune-u

tolerance:1.995 mW)/(min. test separation distance: 5mm)] - [V2.480] =0.628< 3, Bluetooth RF
exposure evaluation is not required.

Page 26 of 87
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




LS5

= Compliance Certification Services Inc.

Date of Issue: March 19, 2015 FCC ID: 2ACNETM1839

Report No .: C150312S01-SF

The Tune-up Maximum

Measured Conduct

Mode Power(Customer Declared)(dBm) Range Pl\on;)éirr(r:;é%)

GSM 850 32+/-1 31~33 32.75
GPRS 850-1TS 32+/-1 31~33 32.86
GPRS 850-2TS 31.5+/-1 30.5~32.5 32.02
GPRS 850-3TS 29.5+/-1 28.5~30.5 30.34
GPRS 850-4TS 28.5+/-1 27.5~29.5 29 24

GSM 1900 29+/-1 28~30 29.71
GPRS 1900-1TS 29+/-1 28~30 2972
GPRS 1900-2TS 28.5+/-1 27.5~29.5 28.97
GPRS 1900-3TS 26.5+/-1 25.5~27.5 27.32
GPRS 1900-4TS 26+/-1 25~27 26.41
Bluetooth 1Mbps 2+/-1 1~3 2.59
Bluetooth 2 Mbps 0.5+/1 -0.5~1.5 1.34
Bluetooth 3Mbps 0.5+/1 -0.5~1.5 1.04

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.

lllustration for Body Worn Position
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Antenna Position

Top

| eft| Rear View Right

BT Antenna

WWAN Antenna

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

Antennas Wireless Interface
GSM850
WWAN Antenna PCS1900
BT Antenna Bluetooth
Test Mode
GSM 850/PCS1900 Data transmission mode(GPRS)/Voice 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 Confiquration 1 EUT Setup Configuration 2
Cheek device with left head phantom. Tilt device with left head phantom

UT Setup Configuration 3 EUT Setup Configuration 4

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 fcn | Frea | power | Up | Seaimg | Toic” | sartg | Sirig
(dBm) (dBm) (dB) (mWig) | (mwig)
GSM850 | Voice | Right Cheek | 128 | 824.2 32.75 33 1.059 0.14 0.135 | 0.143
GSM850 | Voice | RightTilted | 128 | 824.2 32.75 33 1.059 0.05 0.085 | 0.090
GSM850 | Voice | LeftCheek | 128 | 824.2 32.75 33 1.059 -0.09 0.152 | 0.161
GSM850 | Voice | Left Tilted | 128 | 824.2 32.75 33 1.059 0.02 0.086 | 0.091
PCS1900 | Voice | Right Cheek | 512 | 1850.2 29.71 30 1.050 -0.07 0.308 | 0.329
PCS1900 | Voice | RightTilted | 512 | 1850.2 29.71 30 1.069 0.06 0252 | 0.269
PCS1900 | Voice | LeftCheek | 512 | 1850.2 29.71 30 1.069 -0.16 0406 | 0.434
PCS1900 | Voice | LeftTilted | 512 | 1850.2 29.71 30 1.069 -0.13 0.198 | 0.212
SAR Results for Body Position Test Records
Tune-
and | Mode | T || on, | e, | power | U5, | Scalng | T | samtg | sanry
(4Bm) | 3Bm) @B) | (MWIg) | (mwig)
GSM850 | GPRS 4slots |  Front 15 | 128 | 8242 | 2924 | 295 | 1.062 | 0.11 | 0.085 | 0.090
GSM850 | GPRS 4slots | Rear 15 | 128 | 8242 | 2924 | 295 | 1.062 | 015 | 0236 | 0.251
GSM850 Voice Front 15 | 128 | 8242 | 3275 | 33 1.059 | -0.09 | 0.097 | 0.103
GSM850 Voice Rear 15 | 128 | 8242 | 3275 | 33 1.059 | 0.05 | 0271 | 0.287
PCS1900 | GPRS4slots |  Front 15 | 810 | 1909.8 | 26.41 | 27 1146 | -0.06 | 0.189 | 0.217
PCS1900 | GPRS 4slots | Rear 15 | 810 | 1909.8 | 26.41 | 27 1146 | 0.8 | 0.339 | 0.388
PCS1900 Voice Front 15 | 512 | 18502 | 29.71 | 30 1.069 | 0.09 | 0.110 | 0.118
PCS1900 Voice Rear 15 | 512 | 18502 | 29.71 | 30 1.069 | 010 | 0.190 | 0.203
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11.8 REPEATED SAR MEASUREMENT
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.

Page 32 of 87
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




"I™I=/- |= Compliance Certification Services Inc.
LESRI= Sone

Date of Issue: March 19, 2015 FCC ID: 2ACNETM1839 Report No .: C150312S01-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. The reported SAR summation is calculated based on the same configuration and test position.

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

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

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

If SPLSR < 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 0.143 0.084 0.227
Right Tilted 0 0.090 0.084 0.174
Left Cheek 0 0.161 0.084 0.245
Left Tilted 0 0.091 0.084 0.175
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 0.329 0.084 0.413
Right Tilted 0 0.269 0.084 0.353
Left Cheek 0 0.434 0.084 0.518
Left Tilted 0 0.212 0.084 0.296

Result of SUM ) SAR1g for Body

SUM > SAR1g (GSM850+ Bluetooth)

Distance Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kg]
Position
[mm] GSM850 Bluetooth WWAN + Bluetooth
Front 15 0.090 0.028 0.118
Rear 15 0.251 0.028 0.279
SUM } SAR1g (PCS1900 Bluetooth)
Distance Stand alone SAR(1g) [W/kg] SUM SAR(1g)[W/kgd]
Position
[mm] PCS1900 Bluetooth WWAN + Bluetooth
Front 15 0.217 0.028 0.245
Rear 15 0.388 0.028 0.416
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13. EQUIPMENT LIST & CALIBRATION STATUS

. . Last Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Calibration Due
PC HP Core(rm)3.16G| CZCO048171H N/A N/A
Signal Generator Agilent 83732B US37101915 | 05/30/2014 | 05/29/2015
S-Parameter Network | 5 ot E5071B MY42301382  |03/03/2015|03/02/2016
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
ANTENNA SPEAG D835V2 4d114 07/30/2013 | 07/28/2015
DIPOLE 1900MHZ
ANTENNA SPEAG D1900V2 5d136 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 F10/5E6AA1/A101 N/A N/A
ROBOT KRC SPEAG CSs8C F10/5E6AA1/C101 N/A N/A
HAQUID CALIBRATION | ANTENNESSA| 4105 OCP9 00425167 N/A N/A
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14. FACILITIES

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

. 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 SD000D04BM SN: 1245
Probe calibration report EX3DV4 SN :3798

SAR Test Plots

oo O b~ WO DN -
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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.
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Test Laboratory: Compliance Certification Services Inc. Date: 3/17/2015
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; 0 = 0.911 S/m; ¢, = 40.851; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C

Phantom section: Flat Section

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

DASY Configuration:

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) = 2.26 W/kg; SAR(10 g) = 1.5 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
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Test Laboratory: Compliance Certification Services Inc. Date: 3/17/2015
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 = 0.976 S/m; ¢, = 53.452; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C

Phantom section: Flat Section

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

DASY Configuration:

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) = 2.39 W/kg; SAR(10 g) = 1.58 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: 3/17/2015
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 = 1.431 S/m; ¢, = 39.063; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C

Phantom section: Flat Section

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

DASY Configuration:

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) =10.4 W/kg; SAR(10 g) = 5.12 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: 3/17/2015
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 = 1.571 S/m; ¢, = 54.754; p = 1000 kg/m3
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C

Phantom section: Flat Section

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

DASY Configuration:

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) =10.8 W/kg; SAR(10 g) = 5.58 W/kg

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

dB

— -3.61

-f.22

Ll

-10.83

-14.44

-18.05

0dB =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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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasas 43, G004 Zurich, Switsarand

Auccredited by (e Swiss Accredilation Servies (283)

APy,
S s
: c
e ] 5
el

The Swiss Accreditation Service s ome of the signatories to the EA
Buitiiataral Agreament for tha racognition of calibration cartificates

Client CCS-CN (Auden)

Schwalzerizchar Kallbrerdienst
Servige sulsse d'émlonnage
Sprvizio svizzers di tarpture
Swigs Calibration Bervice

Certificate He: DE3SY2-4d114 Jull3

Cibjct

Calfrallon procadurals) QA CAL-05.48

Lialibration dafa;

July 30, 2013

Calibralion Equipment used (ME&TE critical for calibration)

CE3EV2 - SN 4d114

Calibration procedura for dipole validation kits above 700 M-z

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

Primary Standards | o Cal Data (Canficats ka.) Soheduled Calibration
Powar maler EPR-4128 GEITABOTO4 O-Mow-12 (o, 217-0r1840) Q=13

Power sensor HP 84814 LIS372027as O Mow=12 (Mo, 217-016485 Qat-12

Refaranca 20 d8 Atenusion ShE G056 {20k) Od=Apr-13 Mo, 21701738 Apr-14

Typa - mismabch combinasion Sh 50473 DBAET Od=Apr=13 (Moo H7-01739) Apr-14

Aedargres Prabe EEI0VE SN 3206 28-Dec-12 (Mo, EZ3-3206_Deci2) [haz-13

DAE4 5N 61 a5-Apr-13 (Mo, DAE4-G0T_Apr13) Apr1d

Secondary Standards |ioe Ghack Dinse {in house) Seheduled Check
Power sansor HP BABTA M AA0E2ILT 1EB-Cck-02 (in house chack Oci-11) It house chesk: Oc-13
RF generator RES SMT-08 1 NS (- fug-82 (in house ched Oet-11)

teatwnrk Anglyzer HP 8742E | LISATARORAR Sax

N?I‘.IE
Callbratad by; Colanha Lansbiicr
Approved b Falia Poxayvis

18-Cet-01 (in house chack Do-12)

FuncRan
Laboreery Tachnican

Tecnnical Managar

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

In houge checy: Oo-13
In house check: Oc-13

I .59""1]'-1'!’

| .--.__ i
II'.U'ILFJ:'-"—\-.)./ |

B
ﬂﬁﬁﬁ-j‘t- .—g‘_

Issad: Juby 30, 2013

Cartificaie Mo 0835Y2-4d114_Jull3

F'agu1*.:-l!:

Page 48 of 87

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




"I™E/- = Compliance Certification Services Inc.
LLSRE= Sone

Date of Issue: March 19, 2015 FCC ID: 2ACNETM1839 Report No .: C150312S01-SF

Calibration Laboratory of f\"{'___al'.-f,.-“ '1-:3 §  Schwsizerischer Kafibrierdisnst
Schrmid & Partner ETEE g Service suisee dtsionnags
Engineering AG P Servizlo svizzero di taratura
Zeughaussirasss 43, 8004 Furich, Switzerand fgﬁﬁﬁ? S  swiss Callbration Sarvica
Accradted by the Swiss Accreitalion Sendne [545) Accreditation Ho: SCS 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)

k)

c)

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

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

Federal Communications Commission 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)

Metho

DASY4/5 Systern Handbook

ds Applied and Interpretation of Parameters:

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

Faed 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.

Electiical Dalay: One-way delay between the SMA connector and thie anlenma 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
connector.

SAR for nominal T5L 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

Page 49 of 87

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




"I™E/- = Compliance Certification Services Inc.
LLSRE= Sone

FCC ID: 2ACNETM1839

| Date of Issue: March 19, 2015

Report No .: C150312S01-SF

Measurement Conditions

DASY eystem configuration, s far as not given orpage 1, .
DASY Version DASYS Ve2.8.T
Extrapolalion 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 Permltliui'ty. [Ei_!l.'lldl.h[‘."li'u'iﬂl'
Nominal Body TSL parameters 220°C 852 0.97 mha/m
Measured Body TSL paramelers (22.0 £0.2)°C E4.85 28 % 1.00 mhofm £ & %
Body TSL temperature change during test | < 057G = s
SAR result with Body TSL
SAR aqugn-:i over 1 om’ {1 g) of Body TSL Cndition
SAR measured 250 m\W inpul power 244 Wik
S8R for nominal Body TEL parametans nommalized to 1W G5 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

Diate: 30L07.2013

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

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

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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impadance Measurement Plot for Head TSL

3@ Jul 2843 41259357
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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: QDOOOP49AA; Serial: 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
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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 D01,if dipoles are verified in return loss(<-20dB,within 20% of prior

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

Justification of the extended calibration

D850V2 Serial No.4d114
850 Head
Date of Return-Loss | Delta Impzzzlnce Delta I:;npaegdlgigé 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 Ilrgqpaegégi% 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 ChfTrace 2 FResponse 3 Stimulus 4 Mhkrfanakysis 5 Instr Skate

Abort Printing

=10.00
Printer Setup...

=1E.00

Irvert Image
oM

Durmp
acreen Image. ..

ES0914 Setup

H Misc Setup

Backlight

o]
e

Firmware
Rewvision

-40.00

-45.00
Statt 635 MHz IFBY 70 kHz Stop 1,035 GHz [&d !

Meas | Stop | ExkRef 5

—-

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

-

Lag Mag

Phase

Group Delay

Polar

Lin Mag

H SR

Real

Imaginary

—

1 Start £3E MH:z IFB 70 LHz Stop 1,025 GHz [ )1
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850MHz-Body

1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
f -z0.00d8 [F1 Del]

Phase

Group Delay

Srnikh

Palar

Lin Mag

H SR,

Real

Imaginary

-4&.00

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

—

[y

1 Active ChiTrace 2 Response 3 Skimulus 4 Mkrfanalvsis 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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Compliance Certification Services Inc.

Date of Issue: March 19, 2015

Report No .: C150312S01-SF

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)

s Bchweiparischer Kalibrierdienst
Service sulsse d'étalonnage

C Sorvizio swizzerg di tarsturs

5 swiss Callbration Servics

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)

Primary Standards
| Paonwar meater EPM-$424

Fowar sansor HP 34814

| Reference 20 dB Aflenuator

Type-M mismateh combination
Refaranca Probe ESI0VE

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

LIALs ShE B
Sacondary Stendands iC#

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

Metwark Aratyzar HP BFE3E

Cafibraied by:

Approvad by

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

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 (in house check Ocl-11)
D4-ALg-38 {in houss check Oc11)
18-0ct-in (in house ched Oct-12)

Funclion

Labaratony TFl:'ﬂFlI:IE.FI— — l-‘ il

Tochnical Maneger

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

Elurull.u':

T T
_.a'

___.,_-F‘hnu-'-“:_dl ﬁ-’

= -

Isguedt July 22, 2013

Cerificate Moo D1900V2-5d136_Juln3
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Calihl_'atil:m Laboratory of § Schweizerischer Kalibrierdienst

Schmid & Parner ¢ Sewvice sulsse détslonnage
Engineering AG Sarvizio svizzers di tarsturs

Zoughausstrisse 43, B004 Zurich, Swilzerland S Swiss Calibration Sarvies

Accredited by the Swiss Accrediiation Sarvica (SAS) Accreditation No.: SCS 108

The Swizs Accreditation Service is one of the signatories 1o the Ei

Muliflateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissua simulating liguid

ConvF sensitivity in TSL / NORM x,y.z

/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Federal Communications Commission Office of 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)

Metho

DASY4/5 Systemn Handbook

ds Applied and Interpretation of Parameters:

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.
Antenna Farareters 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.

Eloctical Deigy. One-way delay Delween lhe SMA connecior and Whe anienng feed painl,
Mo uncertainty required.

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

SAR normalized; SAR as measured, nommalized 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
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Measurement Conditions

[IJP.E-':’ gystem conliguralion, &s far as nof given on page 1. ;

| DASY Version DASYS VEZ B
Extrapalation Advanced Exiragalation
Phantom Micchular Flat Phantom
Distance Dipole Cemer - TSL 10 mm | with épnner
Zoom Scan Resolution dy, dy, dz =5 mm l
Frequency 1900 MHz = 1 MHz |

Head TSL parameters

The following parareters and caleulations ware applied.

l Temperature Permittivity Conductivity
Mominal Head TSL parameters 220G 40.0 1.40 mhodm
Measured Head TSL Hralnuta;r:a (22002 °C Mo =6% 1.36 mho'm + B %
Head TEI; temperature change during lesl < ﬁ.b =G | - u

SAR result with Head TSL
SAR averaged over 1 em” {1 g} of Head TSL Condificn
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)

| SAR averaged aver 10 em® (10 g) of Head TSL
5AR measured

SaH for norminal Head TSL pararmaiers

condition

250 mhV input powsr 5.28 Wikg

21.3 Wikg = 16.5 % (k=2)

nommalized fo 1%

Body TSL parameters
The following parameters and calculations wers applisd.
Temperature Parmmiltivity Conductivity
Mominal Body TSL parameters 22.0°G I E3.a 1.52 mho/m
Mieasured Body T_E-L paramebers 1220 0.2 *C 834 =68% 1.48 rmiba'm + 6 %%
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

| AR lor norminal Body TSL paramsters normalizad to 1W

40.5 Wikg = 17.0 % (k=2)

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

SAR i-l:-r nomina! Body TSL parametars

candition

250 mW input power 5.37 Wiy

21.6 Wik = 165 % (k=2)

normallzed to 1W

Cadilicata Mo: D1800V2-54136_kil13 Paga 3 of B
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Appeandix
Antenna Parameters with Head TSL

Impedance, ransionmed to fead point B2+ T2i0

Rstum Loss -225d8

Antenna Parameters with Body TSL

Impedancs, transformed to fead point 4770+ 7302

Fedurn Loss =221 dB

General Antenna Parameters and Design

Elecirical Dalay (ona diraction) 1.202 ns

After long termn use with 1008 radiated powar, only & slight warming of the dipole near the fesdoaint can be measurad

The dipole is rmade of standand sermingid coaxial cable. The center conductor of the leading line is dinestly connected to the
second arm of the dipole. The antenna s therelore short-circuited for DC-signals. On some of the dipolea, small end caps
are addad 1o the dipole arme In order 1o mprove matching when Ibaded according to the poeition as exptainad In the
"Measurement Conditions" peragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard.

Mo excessive force must be applied ko the dipole arns, because they might bend or tha soldered connections near the
lagdpaing rmay be damaged.

Additional EUT Data

Manulaciured by SPEALZ !
hanufactured on April 14, 2010
Cenificata Ma: 01 B00V2-5d138_Jul13 Fage 4 of B
Page 62 of 87

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




"I™E/- = Compliance Certification Services Inc.
LLSR= Sone

Date of Issue: March 19, 2015 FCC ID: 2ACNETM1839 Report No .: C150312S01-SF

DASYS Validation Report for Head TSL

Diate: 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 = 95,803 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 2843 14:39:8%
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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 D01,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 Rt;zzlnce 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 Zzzlnce Delta |Ir?aegd|2?,2ye Delta
Measurement (dB) (%) E’Ohm) (ohm) E’ohm) (ohm)
7.22.2013 -22.094 - 47.693 -- 7.3418 --
7.21.2014 -22.704 2.76 47.761 0.068 6.8096 0.5322

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 ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

pE 511 Log Mag 10.004B7 Ref 0.000dE [F1 Del]

50,00

=1
40,00
20.00
Group Delay
10,00
Smith
o.o00
Palar
-10.00
Lin Mag
-20,00
H SR
Real
-40.00
| Imnaginary
v
1 Start 1.7 GHz IFBW 70 kHz Srop 2.1 GHz [ !
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
MEE S11 Smith (R4 ccale 1.0000 [F1 Del]
o
>
I Lag Mag
Phase
Group Delay

Palar

Lin Mag

H SR

Real

Imnaginary

—

1 Stat 1,7 GHz IFEIN 70 kHz Stop 2.1 GHz [0 !
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1900MHz-Body
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State

FIEEY 511 Log Mag 10.00dE Ref 0.000dE [F1 Del]
40.00
Phase
aroup Delay
10.00
Smith
0000
Polar
=10.00
Lin Mag
=20.00
H ShiR
Real
-40,00
| Imnaginary
v
1 Start 1,7 GHz IFBAY 70 kHz Stop 2.1 GHz [ !
1 Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State
r
I Log Mag
Phase
aroup Delay

Polar

Lin Mag

H SR,

Real

Imaginary

—

1 Start 1,7 GHz IFB4Y 70 kHz Stop 2,1 GHz [ |!
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Schmid & Partner Engnesring 85 g E 'ﬂ E q

Zpugressirasse 43, 004 Furch, Switzedand
Prane 441 44 248 9700, Fax +47 44 245 9778
ripiEnpeag com, htpufensnw, speag com

IMPORTANT NOTICE

USAGE OF THE DAE 4

Thes DAE wunil i a dalicate, high precision instrumant and requires careful freatmant by he user. Thara are no
senicaaia pars Inslde the DAE. Special allenlien shall be given bo the Tallowing poets:

Battery Exchange: The ballery cowver of the DAE4 und is closad using 8 scraw, ovar tightening the acrew mey
cEuse the threads inside the DAE 1o wasr oul,

Shipping of the DAE Belore shigping the DAE fo SPEAG for calibrabon, remove the batlerles and pack the
_DAE i an antistalic bag. This anbgtalic bag shall than be packed into & larger box or contalner which protects the

DAE from Impacts during transporiation. The package sha® be marked fo indicate that a fragile instrumant s
nsicla,

E-Stop Fallures Touch dateclion may be malfunclioning dus fo broken magnets in the E-stop. Rough handling
of the E-<lop may |ead to damage of thase magnets. Touch and collision errors are oten causead by dusl and dif
accurmulated i the Estop. To prevent Bstop fafura, the cusiomes ahie® alweys mount the probe o the DAE
carsfully and kesp Ihe DAE il in a non=dusty anvironmant i not usad for messuramsants

Repair: Minor repairs are perfarmed al no exira cost during the annual calibration. Howavar, SPEAG rasarves
the dght to chamge for any repal especially § rough unprofessional handling caused the defact.

DASY Configuration Files: Since the exact valms of the DAE input reslstances, as measuwad during the
calibralion procedure of & DAE unil, are not used by the DASY software, a nominad value of 200 MOhm is givan
in ihe comesponding configuration file.

Important Note:

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

Important Mote:

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

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

Schmid & Psriner Engineering

TH_BROI40515AD DAE4 . doc 11.12.2008
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Calibration Laboratory of
Schmid & Pariner
Engineering AG

Toughaussirnsee 43, 8004 Zurlch, Switzsrland

5 Betrweipsrischer Kalibrierdienst

c Service suless d'elalonnage
Servizio svizzero di taratura

S Swins Catibration Service

Accradiled by the Swss Accrodialion Serdoa [SA5) Accreditotion No.: SCS 108
Thi Swiss Aooreditation Sorvioe |5 ane of tha signatories io (e EA
Muliitsteral Agresment for the recognition of callbraticn ceriificates

Clisnt CCS-CH (Auden) Cuoriificats No: DAE4-1245 Jul14
[CALIBRATION CERTIFICATE |

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

Calbration procsdursds) o Y I
Calfbration procedure for the dala acquisition alectronics (DAE)

Galbration date July 22, 2014

This cafibration cailicate decuments Fa iraceabi fy to national standars, which realiza the physcal unlis of messiraments (50
The mansuramants and Ma uncemsnbes wilh cenfidencs probabilily are gewsn on the falcwing pagas and are part of the cerficais

All calbeationg have been conductad in the clased kebomtory faci ey environmant lempseahrs (27 g 3170 and homidily < 705%,

Calbeation Ecuipmant wsad (METE critical far calEwation)

Primary Standands D # Cral Data [Cartthicasa B ) Scheduied Cabbratian
Kﬂﬂ'tﬂ'p'r-l-l'llmﬂn‘ F‘ﬁ:\ﬂ 20 SH 10276 0t -Coet- 13 [Pdac 1 3678 Ocl-14
Sacondary Standands D # __ Chsck Daba {in howssy Echeduled Chack
| Aul DAE Calibealian Uit ] SE LAWWE 053 AL 1001 D7-Jan-14 (in hausa check) I hass chech Jan-158
Cafwalor Box W21 SE UME 006 AA 1002 DT-Aan-14 (i hausa Sheck) in houss check Jan-15
Mamp Fundon Zignahum
Calinnabed b FUarporar Tachriclan

iy _I,-rﬁ"'_,“-f -

Approvesd by: Fr Beamihali ity Tachnical Managar . "-t%
i r.“’,Jta-ﬂ’é

Rrisad: iy 32, 2014

s calibmtion cerficale shall nol b reprodusdd axcsed in bl wilheut weitlon approval of thie Inhambary

Gestidflcate No! DAE4-124E_lultd Page 1 of &
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Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zouphaussirkssa 43, BO04 Zurich, Switzarand

g Schraetrerisoher Blallbrisrdienst

E Service sulssa d'étalonnaga
Sarvieln svireans & el irs

9  Bwiss Callbration Servica

Arpredied by tha Swiss Accredtation Sanice (SRS Accraditation Na.: SCS 108
The Swiss Accrodiobion Service B one of the skynatonies 1o the EA
Blultilateral Agreement for the recognition of calibration cartificates

Glossary

DAE data acquisition electronics

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

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

s  Connector angls: The angle of the connector is assessed measuring the angle
mechanically by a tool nserted. Uncertainty is not required.

» Tha following parametars as documantad in the Appendix contain technical information as a
result from the performance test and require no unceriainty.

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

»  Common mode sensitivity: Influence of a positive or negative common modea vollage on
the differential measurament.

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

o AD Comverter Values with inputs shorted: Values on the internal AD convertar
comesponding to zero input voltage

¥
s (nput Offset Measurament, Output valtage 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-zeroing and during measurement,

&« Low Battery Alarm Voltage: Typical value for infermation. Balow this valtags, a battary
alarm signal is generatad.

o Power consumpiion: Typical value for information. Supply currents in various operating
modes.

Cartificain Mo DAEA-1245 Jull 4 Pege 2 oi &
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DC Voltage Measurement
AMD - Corverter Resalulion narminal

High [Flgimgpe: 1ILEE = B.1uV, full ranga = =100, +300 my
L Flasmgpe: 1L5E = Bin\ full renge = -1......4+3mVY
DASY messureamant paramabins: Aulo Fem Teme 3 sao; Maasurmg time: 3 sec
Calibratian Factors X Y £
| High Range 405.988 + 0002% [k=2) | 404710 + 0.02% (k=2] | 4056848 £ 0.02% (k=2)
Low Range 400335 £ 1.50% [k=2) | 3.08482 = 1.50% (k=2] | 402547 + 1.50% (k=2)
Connector Angle
Connector Angle io be used in DASY system G5 E1°
§
Cerilicata Ma; DAE4-1245_Jult4 Paga 3of &
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Appendix (Additional assessments outside the scope of SC5108)
1. DC Voltage Linearity

| High Range Reading (pV) Differance (V) Errar (%)
| Channel X + Input 189996.75 0127 .00
Channal X + Imput 20001.30 1.15 oot
Channal X = Input 20000.78 0.74 <0.00
Channal ¥ + Inpuit 188994.13 1.27 I:I.EIE"
Channel ¥ & Input 20000.37 042 0.00
Channal ¥ = Input 20002 24 (68 0.00
Channel Z + lnput 195558 24 1.21 0,00
ChannelZ  +lnput 2000036 0.20 0.00 _
Channel Z - Input -20001.75 -0.03 0.00 1
Low Range Resding (V) Difference [uv) Error (%)
Channal X + Input 200033 00o -0.00
FChannal X + Input 200.90 O 4diy G20
[Channeix  -input .iPAE3 "~ 048 023
Channal ¥ + Input 2000.00 0,26 -0.01
[ChannelY  + Input ~ 1me81 0ai 0.5
| Charninel ¥ - Ingut -200.08 -1.81 041
Channal Z + Imput 200120 3_:1__1) - I] I:I?
Channal Z + Impust 200,05 .31 ':-‘- 1E
Chennal Z = Input S0 RO =131 0,66
2. Common mode sensitivity
DASY measwrement parameters: Aute Zaro Tima: 3 sec: Maasuring time: 3 sec
Commoan mode High Range Low Range l
Ingut Voltage (mV) Average Reading {pV) Awverage Reading (uV) |
Chanmel X 200 -7.83 -3.32
- @00 10,68 I; 44
Channel ¥ 20a -7 -El .?'-.?:-
200 577 5.83
ElunnuI.I 200 -5.80 -5.8EB
'| = 200 = 479 474
3. Channel separation
DASY maaswarmsnt parmeters: Auto Zero Time: 3 sec Measdring lime: 3 soo ,
Input Voltage (mV) | Channel X (V) | Channel ¥ V) | Channsl Z (V)
Channel X 00 o T 2.85 -2.80
Channal ¥ 200 El 5-3- 4.54 |
Channel Z 200 A 9%9- .| B.84 ]
Cortificate No: DAE4-1245_Jull4 Fage 4 o4 5
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4. AD-Converter Values with inputs shorted

DASY measurement paramatess: Auto Zara Tene: 3 sec; Measufing lima; 3 ses

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

| Channel Y 16455 16504

IErnrmel z 15839 16880

5. Input Offset Measurament

DASY rmsasuramen! paramabers: Aule Zero Time: 3 sec; HEEB-I.IHHQ Eme; 3 Bac

Input T0M:

Average (V) | min. Offset (V) | max. Ottsetuy) | o 'E'E’“;il"“”
Channel X 1.16 -0.50 234 .I:I-;ﬂ
Channel ¥ =081 225 040 048
Channel Z -0.59 -1.82 _-::I.EFJ 0.56

6. Input Offset Current
Morminal input clrcultry offsst cumant on all channels: <25F4

7. Input Resistance (Typical values for information)

Leroing (kOhm) Measuring (MOhm)
Channal X 200 200
Channel | 200 200
Channel 2 | 200 200
B. Low Battery Alarm Voltage (Typical valwss for information)
Typical values Alarm Lewvel (VDC)
Bupply |2 Vec) 70
Supply (- Vez) =76
9. Power Consumption (Typcal values for infarmation)
Twoical values Switched off imA) | Stand by (mA) Tranamitling (ma)}
Supply [+ Vee) +0.01 B +14
Bupply (- Ves) -0.01 -B e
Carinicaie Mo DAEd=1245_Jif14 Page Bof
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Calibration Laboratory of AN § Sshmsizmrischer Kallbrierdienst
Schmid & Partnar e C Bl sulune d'ala iaegn
Engineering AG e = g Servisio svizzero di tarsturn
Zaisghaisssirasso 43, B004 Furich, Bwltzeriand qu-:_fr"m Sring Calibralics Barvios
Rl
Amnedited By e Swiss Acnialion Serdica [SA5) Acoreditation Ne.; 303 108

Tho $wiss Accreditation Service i@ ane of the sigrslories @ e EA
Musilainral Agreamsnt bor tha recogmition of calibration cortificates

ciert  CCS-CN {Auden) Cortilicas Mo: EX3-3798_Jull4
|CALIBRATION CERTIFICATE

Otjec] EX3DV4 - SN:3T708

| Cafitnlion procednsts) QA CAL-01.v8, A CAL-14.p4, QA CAL-23,v5; A CAL-25.vE

Calibration procedurs for dosimetric E-ald probes

Calbration dater July 28, 2014

This calbrstian conilicals o uments (ha Facsabilty to national standands, which reslize the physical units of messurements (31
T moasurements. and the unoeranbes wih conficdence protsbl ity e ghvers on the Silesing pages and aom part of S cerlibcals

&B ool hrations have been mnduded in the dosed inbormiony Bsciity: efvicgnmant mpamiune (22 £ 31°C and humedity < TN

Calfbralion Equipment used (MATE oritical for cafitraton)

Peirsairy Blandaeds I | ColOte (Contratn e ) [ Seraduked Calraion
Pavear mter E44158 A1 25ATA | D3-Aped (o, 21701821 Rpr1E
P cormar E82124 M4 1480007 C-Apr-14 (Ha, 27081 Rpr15 =
Raferenca 3 a8 Afanushor SH: G064 (o) E-apr-14 (Mo, M17-01915) Bpr-15 —
L wn 20 ol Aionustor | Sh: SEATT (0} QA 14 (e, 21701915 AprA5
| Reference ) d Alenustor | SN: S5130 (306) 3-Apr-14 {No. 247-01820) Apr15
Risfersnce Probe ESI0V2 5K 3013 3000c-12 (Mo E53-3013_Dact 3] Do
DAED PEIETYT 13.D0c-13 (Mo, DAEA-GED_Doctd) | Omc-14
“Savondary Slandards R Check Dits (s houss) Schaduied Chack |
RF ganemator HP BELHC UENS2L0 T A-Auigr-B i Prousse chach Apr-13) In house checic Apr18 |
Matwork Aratyzer HP BT53E | USI7IB0585 | 18-Cet0r (in hrise ehecs Del-13) In hocse checic Ozl-14 |

me LrtlE | . 5 e
Ealrmid by: a:m Liutisr Fumum Tedrrican = II’E\
\ =
i,-wmd - Matjn Fokok: Tochnical Menager H__;- W ;-:q

Fesmead Juby 28, 30014

This cablation et shal not b reprodoced esoag in ful without wrien spproval of the mkoniany -
Cestificate Mo EX3-3798_Julid Page 1aof 11
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Calibration Laboratory of

: Scimenizainchar Kalilrierdionsi
Schmid & Pariner Barvice sulsse détatonmage
Enginesring AG Seervieias svizmoro & tarsturn

Zoaughausstmaaso €3, 3004 Turich, Switzarland Ewilss Colibrallon Sorvics

Acsredited by e Swits Acoreditalion Serece |5A5) Accradilation No.: SCS 108
Thia Bwilss Accroditallon Eorvios B one of tho signatonas to the EA
Mulgilzioral Agreament for fhe recognition of calibrstion corificates

Glossary:

TSL lssue simulaling Rouid

MORMxy.z sensitivity in free space

ConwF senaitivity i TSL F HORMeyz

P diode compresssion paint

ZF creat factor {1 Aduty_cyele) of the RF signal

& B C.D modulaficn depandent Enearization parameters

Polarization @ o rataticn argund probe aas

Puolarization 8 8 rotalion arownd an axls that (8 In he plane normal to probe axiE (3t measurement cenfer),
Le., % =0 Iz normal fo probs Exie

Connectar Angla information used in DASY systam to align probe sensor X to the mbot coordinate system

Callbration Is Performed According to the Following Standards:

a) |EEE Sid 1538-2013, "|EEE Recammentad Praclice for Detarmining the Peak Spatial-Averaged Specific
Apsorplion Rate (SAR) in the Human Head from Wirslees Communications Devices: Maasurament
Technigues®, June 2013

by |EC 623091, "Proceduns o measure the Specilic Absorplion Rate (SAR) for hand-hald devices used in closa
proximity fo the e (frequency rangs of 300 MHz 1o 3 GHz)", February 20035

Methods Applied and Interpretation of Parameters:
= NWORRx 2 Assessed for E-field polarzaton & = 0 (f < 900 MHz in TEM-celt, 1= 1800 MHz: B22 waveguide)
MORMy.z are only inbermediate valiges, |e., tha uncerainkies of NORMs, v,z does not affect the E"-field
uncartainty inskhe TSL {see below Cam®).

*  NORMTxy.z = NORMYy, 7 * fequency_response (See Frequency Response Charl). This lineanzation =
implamented in DASYE software versions later than 4,2, The uncestainly of the requency responss s includad
in the stated uncerainty of ConwF,

s OCExyr DCP are numerical Bnearizaton parameters assessed based on the data of power swaep wili CW
sipnal {no uncarainty required). DCF does not depend on frequency nor madia

= PAR:PAR is lhe Peak bo Aversge Ratio that is nat callbretad but determéned basad on the signal
characterislics #
* Ax,}r_.i;; Bry.o Cryz Dxp oz VREx .y A, B, G, [ are numearical linsarization paramelars asesesead based on

thia data of power sweap lor apecihic modulation signal. The parameters do not depend on freguancy nor
madia, VR & Ba madimumn callration range expressed in RMS vollage acroes the diods.

= ConvF snd Boundary Effact Paramsisrs: Assessed in flaf phantom uging E-field {or Tamperatura Tranafer
Standerd for f < 800 MHZz) and inside wavequide using analylical el distibubions bagad on power
measunEmEms for = A00 Metz, Tha znme ssups 3re ussd for segeesmEnl of e persneles Jpplid o
boundary compensabion {alpha, Septh) of which typical uncenainty values are given. Thesa paramsters an
usad in DASY4 software to improve probe acouracy close 1o the boundary. The sensltivity in TSL corresponds
o NORMx .z * Com whaereby the uncertainty cormesponds (o that given for ConvF. A frequency depsndant
Comt g usad In DASY vergion 4.4 and highsr which allows exanding the vabdity from £ 60 MHz to = 100
MHz

= Bpherncel soiopy (30 dewishion from isoiropy); in a feld of low gradients realized wSing a fal phamom
axposed by a patch anbenna.

«  Sepasar Offsed The sensor offaet cormesponds io the offset of virlual measumment oenber fram the probe tip
(o probe axis]. Mo oderance reqguired.

«  Cormecior Angle: The anghe is assessed using the information gained by determaning the NORM (Ho
uncartainty required),

Cartfcate Mo EX3-37TH_Juld Paga 2 of 11
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Manufactured:  April 5, 2011
Calibrated: July 28, 2014

Calibrated for DASY/EASY Systems

{Mele: non-compatibie with DASY2 syteml)

duly 28, 2014
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EX3Fvd—- Sh3Tae Juy 28, 3014

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

Easic Calibration Parameters

| Sensor X Sensor Y Sensor £ Uit (H=Z)
|_Norm (pivimpr 054 0.51 0.5 $10.1 %
[ DCF [mVv] B7.6 03 _ 06,2
Modulation Calibration Parameters o )
uiD [ Communication Systam Nama [ A | B G [ VR i
ol dB 'V dBE m (k=2)
i = I =1 oo a0 S0 | GO0 | 1457 | 7%
| ¥ | .00 1.0 1.0 1420 |
zZ | ob i) e | 1327 |

The reported uncartainly of measurement is stated as the standard uncertainty of measurameant
multlplfad by the coverage factar k=2, which for 8 normal distribution corresponds o a coverage

prabability of approximately D5%.

* Tina unartaitias of Mo, ¥ 7 da not aect tha B feld uncataingy rside TSL (ses Pages 5 and 8]

E himancal linearzation porameter umceranhy not regquae,

® Uncerainty & deiemine using the meae. deviston from Enear respomss sglying mcanguta deatiietion and is epressed tor the souans of the
LETERT:

Certificate Mo EX3-3T490_Julld Pagsdof 11
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EXADVI— SM:3754 July 28, 2014

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

i ik ko . .
o | romatent | ™ | comex | comev | comrz |wpna®| om | tem
835 d15 0.80 830 | 930 | @30 | oo | 132 | £120%
00 41.5 07 813 813 B.13 058 | 088 | 2120%
1810 400 _lan | 7.2 7.82 7.82 _| 041 | 0B1 | £120%
1800 40.0 ' 140 | 776 7.75 775 | 040 | 083 | +120% |
— 02 ErEE | 704 7oa | 03s | ose | xizo%
500 | 360 466 481 | 481 | 481 | 040 | 180 | 131 %
B300 /Y | ATE 4,60 480 | 460 | oao | 180 | :131% |
| o500 | 356 4.96 487 | 4567 | 487 | oao 180 | +134% |
5600 35 | sor | ase | 456 | %6 | o040 | 180 | +131% |
__ 5800 46,3 527 _di_ 455 | 455 455 | 040 180 | £131%

© Erequency validily stows 300 MHz of + 100 MHz only appies for DASY w4 4 and Righer |see Fago 2, sise it js reiicied jod 50 WAz The
urcertainty iz the RSS of the ComE uncartaingy ot calbration frequercy and e uncantainty 1o the ndicated Sequency teod. Fraguency waldiy
bcdow 300 MHz iz £ 10, 28, 40, 50 and 71 MHE for ConyF assassmants o 503, 84, 128, 150 and 220 MHz respectvey. Above § GHZ Bequancy
waleitty can beé eclanded ko £ 110 MH

F Al Frecpasnaion bolow 3 Gz, the validity of Gesum porameatans (i and a) can be relnced fo & 105 7 gl comparaaton fomuta = ap:dl:d 1]
misired SAE vahie, B Faguencias aboes 3 GHz, the valdiy of tese gaeamees (0 and &) B resticied 1o + 5%, The uwetainy i ha RES of
it Com uncaraingy for indcated BEngel [Eas Pelameiars. ;

9 pIphalDen®: ane debermined durng caibiaicn. SPEAD warranss that e remaining Gevisfcn dua 19 the boundary effect after companeation @
abuarys ks tan + 1% for frepuencies below 3 GHE and bakow £ 25 for fraquencies beiween 3-8 GHe af any distance lamger than hatf the proba 15
dlamater from fhe Doundaryg.
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EX30V4- SMATES

July 28, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Ralalive Conductivity e ol | | Deptn™ Unei.

F{MHe)T | Permittivity” (Sim)" | ConvEX | ConvFY | ComvFZ | Alpha® | (mm) Qe
| 83 | 53 0.97 5.22 sz | o . J__m_l._ 107 | £120%
| s00 55.0 1.08 8.9 8,98 ! B.96 0.55 o | +120% |
I 1810 B3 {152 | T | 728 7 048 080 | +132.0% |
1900 | 3.3 | 152 | 108 II 7.08 7.08 038 | o087 | +120%
2450 I,___ 527 195 | e | s&0 682 | 077 | 088 | +120%
om0 | 490 500 | 441 | a4t | a#1 | 045 | 190 | x131%
| 5300 489 |  EB43 4.23 4.23 4.23 045 | 190 | +131%
| 5500 | 4a6 565 a1 | 381 | se | oso | 10 | s1a4% |
BE00 445 _577 375 | 376 I. 375 | o680 | 180 | +131%
5BDD 432 .00 400 | 408 | 400 | oso | 160 | #134%

= Fraguancy sidiy abova 300 WHE of + 100 MHz anéy applies for DASY wd.d and higher (zee Page 2), ek il & melicted to 3 50 MHz. Tha
uncsrianly o e FEE of the ConvF uncanainty st calibrrsion fmequenoy and the unoerisinty for the indicabed nequancy hand. Fragiency saldiy
bebosy 300 Mz s+ 10, 25, 40, 50 and 70 MHE k' SorneF asssssmants ol 30, 54, 128, 150 and 220 Wz espachively. Abdave 5 GH2 eguancy

valichby e e aadanded fa ¢ 110 MHz

¥ iz frmquencies balow 3 GHz, the validihy of tissus peramebsns (s g o) can ba rekised e+ 0% Fiquid compansation formuln is appfisd bo
measrsd SR vatues A fraquanties sbove 3 GHz, the walidity of Hssue parameters. ¢ and a) is restiched b & 5%. The untsrtarty & Ihe R3S o
the Comef uncerzinty for mdicaied taegel Gesus pRiamalens.
9 AlphaiDepth are determired during cabbialion. SPEAG wanmmnts thal the remaning devabion due o e boundary sied after compenestion B
alwarys loss Fan & 1% for Sequencees baire 3 GHE Al Balos £ 7% b frequencies. bebveen: 248 GHz al any destanca langer them half e prois tip

ciamular from the baunkary

.
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EX30N4— SN:3784 July 28, 2014

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

Frequency responss (hof makzed)
1T

0 500 1000 18500 2000 29500 3000

Uncerainty of Frequency Response of E-lield: £ 6.3% (k=2)
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EX30Wa- SM:ATEE July 28, 2014

Receiving Pattern ($), 8 = 0°

=600 MHz, TEM =1800 MHz,R22
= il -y I
Tt :: | : ¥ Tl I;: : .;

Emar [d8]
13

*‘ i
1001 Wi B0 Hz | ELul b HE 2= 00 MHz

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

Carlificate No; EXF-5728 Jus Fage 8 of 11
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July 28, 214

Dynamic Range f{(SARgeza)
(TEM call , fyuy= 1900 MHz)

-.|_-|:..5§

3 10t
m !
E
=]
i
5
B
L=l Tt
0=
10! = 101 w0 10 10 10
AR [mYslermiE] _
1| [® |
not coermenssled SO P At
i i
{ 1 =
5 0 oo P e
E L
-1
!_- - i .'.I a_ L sty - -y
104 1Cr2 11 1 1 102 102
SAR [t
» =]
niot e penaahes T [

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

Costificain No: EX3-3798_Julid
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EXNIDVA- SMNITHE July 28, 14

Conversion Factor Assessment

{= 800 MHz, \WGELS RS (H_comF) = 1310 M-z WGLS R22 (H_canF)
“-':'E e :
o |
53]
X Tt
£ -
10
JI X ma an a i ?_'- i 1 = £ = = L 1]
x| L
1 . A 5 8|
FErer ] L S el el A
Deviation from Isotropy in Liquid
Error (4, §), f = 900 MHz
-14 -D& -08 04 02 Q0O O 09 g 08 1.0
Uncaralnty of Spherical |sotropy Assessment: £ 2.6% (kel)
Camhcala No! EX3-3T88_Jul14 Page 10 of 11

Page 85 of 87
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




"I™E/- = Compliance Certification Services Inc.
LLSRE= Sone

Date of Issue: March 19, 2015

FCC ID: 2ACNETM1839
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ENIDVE- BMITHE

July 25, &4

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

Other Probe Parametars
Sengor Arrangameant

Connector Angle {7
| Mechanical Surface Detecton Mode

Optical Surface Delecton Mode

Trianguier |

——=57

anabled

Probe Cverall Lenglh
Proine Body Deamstar

I,'ii!ﬁ'ltl[l’!lj

'-I"s:- i.n.‘.l":g!il
Tip Diameter

Frobe Tip o Sensor X Casbralion Foint

:33.?' rmm |

10 mm |

& mm

| Probe Tip o Sensor ¥ Calibration Poant
Frobe Tip te Sensor Z Calibrabon Paint

2Emm

1 mim |

Cerificatn Mo: EX3-3795_Ju14

Recommensded Measuremant DElance from Surtace

T mm

1 mm

1.4 mm

Page 110 11
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APPENDIX C: PLOTS OF SAR TEST RESULT

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

END REPORT
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