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1. CERTIFICATE OF COMPLIANCE (SAR EVALUATION)

Product Name: | WCDMA Digital Mobile Phone
Brand Name: | VSN
Model Name.: | V.45s

Series Model: | V2003

Description Test
Modes(worst | SIM Card
case):

Device Category: | Protable DEVICES
Exposure Category: | GENERAL POPULATION/UNCONTROLLED EXPOSURE

Date of Test: | August 12, 2015

Applicant: | VSN Technologies Inc. d/b/a VSN Mobil
Address: | 1975 E. Sunrise Blvd. Suite 400, Fort Lauderdale FL

Manufacturer: | Mobiwire Mobiles (Ningbo) Co., Ltd
Address: | No0.999,Dacheng East Road,Fenghua City,Zhejiang

Application Type: | Certification
APPLICABLE STANDARDS AND TEST PROCEDURES
STANDARDS AND TEST PROCEDURES TEST RESULT

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

Deviation from Applicable Standard

None

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

Approved by: Tested by:
§ r -
J 7 ek [
e
efr 74 L gech. (1
Jeff Fang Luck.Fu
RF Manager Test Engineer
Compliance Certification Services Inc. Compliance Certification Services Inc.
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FCC ID: 2AA9WV2003 Report No .: C150804S01-SF

2. EUT DESCRIPTION

Product Name:

WCDMA Digital Mobile Phone

Brand Name: | VSN
Model Name.: | V.45s
Series Model: | V2003
Model Discrepancy: | The motherboard is the same ,only different models.
FCC ID: | 2AA9WV2003
Software version | VO1
Hardware version | V04_20150629_UP39_ H456_NEXTEL_SINGLE_MP
IMEI: | 867091021972550
Power reduction: | NO
DTM Description: | N/A

Device Category:

Production unit

Frequency Range:

WCDMA Band 1V:1712.4~1752.6MHz

Max. Reported
SAR(19):

Head:
WCDMA Band IV: 0.631 W/kg

Body:
WCDMA Band 1V:1.084 W/kg

Modulation Technique:

RMC/AMR: QPSK
WCDMA: QPSK,16QAM

Accessories:

Battery(rating):
Capacitance: 1800 mAh
Rated Voltage: 3.7 V

Antenna Specification:

WCDMA: PIFA Antenna

Operating Mode:

Maximum continuous output

Remark: The product details information please refer to the product specification
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3. REQUIREMENTS FOR COMPLIANCE TESTING DEFINED BY
THE FCC

The US Federal Communications Commission has released the report and order “Guidelines for
Evaluating the Environmental Effects of RF Radiation", ET Docket No. 93-62 in August 1996. The
order requires routine SAR evaluation prior to equipment authorization of portable transmitter
devices, including portable telephones. For consumer products, the applicable 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.

4. TEST METHODOLOGY

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

X] FCC 47 CFR Part 2 ( 2.1093)

X] ANSI/IEEE C95.1-1992

Xl KDB 447498 D01v06  General RF Exposure Guidance

X KDB 648474 D04v01r03  Handset SAR

X] KDB 865664 D01v01r04 SAR Measurement 100 MHz to 6 GHz

X] KDB 865664 D02v01r02 RF Exposure Reporting

X] KDB 941225 D01v03r01 3G SAR Procedures

5. TEST CONFIGURATION

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

These measurements were performed with the automated near-field scanning system DASY 5 from
ATTENNESSA. The system is based on a high precision robot (working range greater than 0.9 m),
which positions the probes with a positional repeatability of better than £ 0.02 mm. Special E- and
H-field probes have been developed for measurements close to material discontinuity, the sensors
of which are directly loaded with a Schottky diode and connected via highly resistive lines to the
data acquisition unit. The SAR measurements were conducted with the E-field PROBE EX3DV4
(manufactured by SPEAG), designed in the classical triangular configuration and optimized for
dosimetric evaluation. The probe has been calibrated according to the procedure described in [7]
with accuracy of better than £10%. The spherical isotropy was evaluated with the procedure
described in [8] and found to be better than +0.25 dB. The phantom used was the SAM Twin
Phantom as described in FCC supplement C, IEE P1528 and CENELEC EN 62209.

6.1 MEASUREMENT SYSTEM DIAGRAM

H A
[ | Sar P DASYS
‘ : o
robof controlies
[
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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.

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.

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

EX3DV4 Isotropic E-Field Probe for Dosimetric Measurements

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

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

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

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

Directivity: £ 0.3 dB in HSL (rotation around probe axis)
+ 0.5 dB in HSL (rotation normal to probe axis)
Dynamic Range: 10 yW/g to > 100 mW/g; Linearity: £ 0.2 dB
(noise: typically < 1 pW/g)

Dimensions:

Application:

Overall length: 337 mm (Tip: 9 mm)
Tip diameter: 2.5 mm (Body: 10 mm)
Distance from probe tip to dipole centers:

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
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Construction:

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

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

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

SAM Phantom (EL14 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 Il and all known
tissue simulating liquids. ELI4 has been optimized
regarding its performance and can be integrated into
our standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the
phantom allow installation of the complete setup,
including all predefined phantom positions and
measurement grids, by teaching three points. The
phantom is supported by software version
DASY4/DASY5.5 and higher and is compatible with all
SPEAG dosimetric probes and dipoles

Shell Thickness: 2.0 £ 0.2 mm (sagging: <1%)
Filling Volume: Approx. 25 liters
Dimensions: Major ellipse axis: 600 mm
Minor axis: 400 mm 500mm

Device Holder for SAM Twin Phantom

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

Frequency: 900,1800,2450,5800 MHz
ReTune loss: > 20 dB at specified validation position
Power capability: > 100 W (f < 1GHz); > 40 W (f > 1GHz)

Dimensions:
D835V2: dipole length: 161 mm; overall height: 340 mm
D1800V2: dipole length: 72.5 mm; overall height: 300 mm
D1900V2: dipole length: 67.7 mm; overall height: 300 mm
D2450V2: dipole length: 51.5 mm; overall height: 290 mm
D5GHZzV2: dipole length: 20.6 mm; overall height: 300mm

System Validation Kits for ELI4 phantom

Construction: ~ Symmetrical dipole with I/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 g
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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/. EVALUATION PROCEDURES

DATA EVALUATION

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

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

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

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

V.=U,+U, ﬁ
with  V; = Compensated signal of channel i(i = x, y, z)
U, = Input signal of channel i (i=x,Y,2)
cf = Crest factor of exciting field (DASY 5 parameter)
dcp; = Diode compression point (DASY 5 parameter)
From the compensated input signals the primary field data for each channel can be evaluated:
E-field probes: - V,
" Y Norm,*ConvF
H-field probes: _Autanf ta.f
P Hi:\/\W' f
with V; = Compensated signal of channel i(i = x, y, z)

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

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

f = Carrier frequency (GHz)

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

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

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

E.-{E.*E,*E.

The primary field data are used to calculate the derived field units.
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(o2
SAR =Eu& —— nne
“ p 1000

with  SAR = local specific absorption rate in mW/g
Ewt = total field strength in V/m
c = conductivity in [mho/m] or [Siemens/m]
o, = 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--Ea_ O p N 377

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
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SAR EVALUATION PROCEDURES

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

Power Reference Measurement

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

Area Scan

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

Zoom Scan

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

Power Drift measurement

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

Z-Scan

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

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

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

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

Extrapolation

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

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

Boundary effect

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

5= 5, + Sgexpl j]r-rml_ ﬁ;\_:l

Since the decay of the boundary effect dominates for small probes (a<<l), the cos-term can be
omitted. Factors Sb (parameter Alpha in the DASY 5 software) and a (parameter Delta in the DASY
5 software) are assessed during probe calibration and used for numerical compensation of the
boundary effect. Several simulations and measurements have confirmed that the compensation is
valid for different field and boundary configurations.

This simple compensation procedure can largely reduce the probe uncertainty near boundaries. It
works well as long as:

« the boundary curvature is small

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

« the distance between probe and boundary is larger than 25% of the probe diameter
» the probe is symmetric (all sensors have the same offset from the probe tip)

Since all of these requirements are fulfilled in a DASY 5 system, the correction of the probe
boundary effect in the vicinity of the phantom surface is performed in a fully automated manner via
the measurement data extraction during post processing.
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8. MEASUREMENT UNCERTAINTY

Per KDB865664 D01 SAR Measurement 100 MHz to 6 GHz v01r03,when the highest
measured 1-g SAR within a frequency band is < 1.5 W/kg, the extensive SAR measurement
uncertainty analysis described in IEEE Std 1528-2013 is not required in SAR reports submitted
for equipment approval. The equivalent ratio (1.5/1.6) is applied to extremity and occupational
exposure conditions.
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9. EXPOSURE LIMIT
(A). Limits for Occupational/Controlled Exposure (W/kg)

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

0.4 8.0 20.0

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

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

0.08 1.6 4.0

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

- BAr referance polnt
EC - entrance 1o sar canal

Figure 7-1b Figure 7-1c
Close up side view of phantom showing the ear region Side view of the phantom showing relevant markings and the 7
cross sectional plane locations
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10.2 DEFINITION OF THE “CHEEK/TOUCH” POSITION
The “cheek” or “touch” position is defined as follows:

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

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

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

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

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

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

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

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

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

c. 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) & o (S/m) & o (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800-2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(¢, = relative permittivity, ¢ = conductivity and p = 1000 kg/m?)

Page 21 of 77
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




SR = Compliance Certification Services Inc.

Date of Issue: November 25, 2015 FCC ID: 2AA9WV2003 Report No .: C150804S01-SF

11.2 LIQUID MEASUREMENT RESULTS

The following table show the measuring results for simulating liquid:

Permitivity(e ) | 40.10 38.91 -2.98 5

Head1712.4 21.5 2015-8-12
Conductivity(o) | 1.36 1.35 -0.84 5
Permitivity(e ) | 53.52 52.36 -2.16 5

Body1712.4 215 2015-8-12
Conductivity(o) | 1.46 1.49 2.02 +5
Permitivity(e ) | 53.46 52.32 -2.12 5

Body1732.6 21.5 2015-8-12
Conductivity(o) | 1.48 1.51 2.46 +5
Permitivity(e ) | 53.40 52.26 -2.13 5

Body1752.6 21.5 2015-8-12
Conductivity(o) | 1.49 1.54 2.99 +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 check is performed regularly on all frequency bands where tests are performed with the

DASY5 system.
F4 y
X

3D Probe positioner

Tuning
element

‘\A.' = —
/ \ ield prabe
f ~« . [| Flat Phantom
{ e
| N, ol J
\\ .f,’
N Dipole
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SYSTEM PERFORMANCE CHECK MEASUREMENT CONDITIONS

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

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

e The dipole was mounted on the small tripod so that the dipole feed point was positioned below
the center marking of the flat phantom section and the dipole was oriented parallel to the body
axis (the long side of the phantom). The standard measuring distance was
15 mm (below 1 GHz) and 10 mm (above 1 GHz) from dipole center to the simulating liquid
surface.

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

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

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

e The results are normalized to 1 W input power.
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Depth of Liquid

Liquid depth in the head Phantom (1800 MHz 15cm depth) Liquid depth in the Body Phantom (1800 MHz 15cm depth)
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The following table gives the recipes for tissue simulating liquids.

The following tissue formulations are provided for reference only as some of the parameters have
not been thoroughly verified. The composition of ingredients may be modified accordingly to
achieve the desired target tissue parameters required for routine SAR evaluation.

Frequency | water | sugar | cellulose | Salt | bactericide | DGBE | conductivity | permittivity
For Head
835 40.3 57.9 0.2 1.4 0.2 0 0.90 41.5
1800,1900,2000 | 55.2 0 0 0.3 0 445 1.40 40.0
2450 55.0 0 0 0 0 45.0 1.80 39.2
For Body
835 50.6 48.2 0.2 0.9 0.1 0 0.97 55.2
1800,1900,2000 | 70.2 0 0 0.4 0 294 1.52 53.3
2450 68.6 0 0 0 0 314 1.95 52.7

alt: 99+% Pure Sodium Chloride Sugar: 98+% Pure Sucrose
DGBE: 99+% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
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<Tissue Dielectric Parameter Check Results>

Head1800 22 215 0.25 9.35 38.60 37.40 -3.11 +10 | 2015-8-12

Body1800 22 215 0.25 10.10 39.30 40.40 2.80 +10 | 2015-8-12

Note: Because of Dipole frequency is 1800 MHz, after the correction, can cover the range of + / - 100 MHz, frequency
range of the WCDMA Band IV in its range, so the WCDMA Band IV using Dipole 1800 MHz is appropriate.
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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.

WCDMA Conducted output power(dBm):

As the SAR body tests for WCDMA Band IV , we established the radio link through call processing.
The Maximum Burst-Averaged Output Power were verified on high, middle and low channels for each
test band according to 3GPP TS 34.121 with the following configuration: a 12.2kbps RMC, 64,144,384
kbps RMC with TPC set to all “all “1’s”b Test loop Mode 1

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

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

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

Note 1:  Aack, Anack and Acai = 30/15 with B, =30/15* ..

Note 2: For the HS-DPCCH power mask requirement test in clause 5.2C, 5.7A, and the Emor Vector
Magnitude (EVM) with HS-DPCCH test in clause 5.13.1A, and HSDPA EVM with phase

discontinuity in clause 5.13.1AA, Aack and Anack = 30/15 with 8, =30/15* ., and Acar = 24/15

with B, =24/115* f_.

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

Note 4:  For subtest 2 the B./Bq ratio of 12/15 for the TFC during the measurement period (TF1, TFO) is
achieved by setting the signalled gain factors for the reference TFC (TF1, TF1) to B = 11/15 and B4
= 15/15.
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Sub- Be Ba Ba | Be/Pa | Pus Bec Bea Bea | Pea CM | MPR | AG E-
test (SF) (Note1) (Note 5) (SF) | (Codes) | (dB) (dB) | Index | TFCI
(Note 6) (Note | (Note | (Note
2) 2) 6)
1 11/15 | 15/15 | 64 | 11/15 | 22/15 | 209/2 | 1309/225 4 1 1.0 0.0 20 75
(Note 3) (Note (Note 25
3) 3)
2 6/15 15/15 | 64 6/15 | 12115 | 12/15 94/75 4 1 3.0 2.0 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 | Peq1: 47/15 | 4 2 20 1.0 15 92
Bea2: 47/15 | 4
4 2/15 15/15 | 64 2/15 4/15 2115 56/75 4 1 3.0 2.0 17 71
5 15/15 | 15/15 | 64 | 15/15 | 30/15 | 24/15 134/15 4 1 1.0 0.0 21 81
(Note 4) | (Note (Note
4) 4)
Note 1: Aack, Anack and Acag = 30/15 with ﬂhs =30/15* ﬁc .
Note 2:  CM = 1 for Bc/Ba =12/15, Prns/Bc=24/15. For all other combinations of DPFDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.
Note 3:  For subtest 1 the pc/pq ratio of 11/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pc = 10/15 and Bq = 15/15.
Note 4:  For subtest 5 the pc/pa ratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved by
setting the signalled gain factors for the reference TFC (TF1, TF1) to pc = 14/15 and pq = 15/15.
Note 5:  In case of testing by UE using E-DPDCH Physical Layer category 1, Sub-test 3 is omitted according to
TS25.306 Table 5.1g.
Note 6:  Peq can not be set directly, it is set by Absolute Grant Value.
Band WCDMA Band VI
Channel 1312 1413 1513
Frequency(MHz) 1712.4 1732.6 1752.6
Maximum Burst-Averaged Output Power
AMR 22.6 22.23 22.14
RMC12.2K 22.61 22.25 22.15
HSDPA Subtest-1 21.79 21.81 21.61
HSDPA Subtest-2 21.41 21.47 21.46
HSDPA Subtest-3 20.73 20.79 20.75
HSDPA Subtest-4 20.80 20.73 20.79
HSUPA Subtest-1 21.43 21.41 21.49
HSUPA Subtest-2 21.34 21.36 21.11
HSUPA Subtest-3 20.23 20.11 20.24
HSUPA Subtest-4 21.05 21.11 21.17
HSUPA Subtest-5 21.13 21.25 21.24
Note:

Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If AMR/HSDPA/HSUPA
output power is < 0.25dB higher than RMC, AMR/HSDPA/HSUPA SAR evaluation can be

excluded.
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Maximum Burst-Averaged output power for Product unit

Mode The Tune-up Maximum Tu'ne'up Me;asured Conduct
Power(Customer Declared)(dBm) limit Maximum Power(dBm)
WCRDMMCAS?QE v 22+/-1 23 22.61
WEDMA Sand IV 22+/-1 23 2260
HSDPA Band IV Sub-1 21 +/-1 22 21.81
HSDPA Band IV Sub-2 21 +/-1 22 21.47
HSDPA Band IV Sub-3 20 +/-1 21 20.79
HSDPA Band IV Sub-4 20 +/-1 21 20.80
HSUPA Band IV Sub-1 21 +/-1 22 21.49
HSUPA Band IV Sub-2 20.5+/-1 21.5 21.36
HSUPA Band IV Sub-3 20+/-1 21 20.24
HSUPA Band IV Sub-4 20.5+/-1 21.5 21.17
HSUPA Band IV Sub-5 20.5+/-1 21.5 21.25

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

Body-Worn Accessory Exposure Conditions

(1) To position the EUT parallel to the phantom surface.

(2) To adjust the EUT parallel to the flat phantom.

(3) To adjust the distance between the EUT surface and the flat phantom to 10 mm.

lllustration for Body Worn Position

11.6 ANTENNA POSITION

Top side
'l A ™
110 mm
Right side Rear view Left side
v
2mm VWWAN Antenna
17 mm
B —
- * 2 -
Bottom side
Device dimensions (H x W): 133 x 66 mm
Antenna Wireless Interface
WWAN Antenna WCDMA Band IV
Test Mode
WCDMA Band IV Data transmission mode(12.2k RMC)
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Body Exposure Condition

Test distance: 10 mm

Distance of the Antenna to the EUT surface/edge

Ant Front Rear Right side Left side Top side Bottom side

ntenna (mm) (mm) (mm) (mm) (mm) (mm)
WWAN 8<25 2<25 2<25 17<25 110>25 2<25

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

Antenna Front Rear Right side Left side Top side Bottom side
WWAN Yes Yes Yes Yes No Yes
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11.7 EUT SETUP PHOTOS
Head position

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

‘e

EUT Setup Configuration 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

Page 32 of 77
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




TSR = Compliance Certification Services Inc.

Date of Issue: November 25, 2015 FCC ID: 2AA9WV2003 Report No .: C150804S01-SF

Body Worn position

Front in body position Rear in body position

'.l'

EUT Setup Configuration 1 EUT Setup Configuration 2
Right Side in body position Left Side in body position

=

EUT Setup Configuration 3 EUT Setup Configuration 4

Bottom Side in body position

- End

EUT Setup Configuration 6
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11.8 SAR MEASUREMENT RESULTS

Head SAR Test Records

Tune-
Test ch Freq Pmax Up Scaling Pgwffr SAR1g gZ?_\lid
Band Mode S . . ower e ri g
Position (MHZ) (dBm) Limit Factor (dB) (mwig) (MWig)

(dBm)
WCDMA IV | RMC 12.2k | Right Cheek | 1312 | 1712.4 | 22.61 23 1.094 -0.04 0.577 0.631
WCDMA IV | RMC 12.2k | Right Tilted | 1312 | 1712.4 | 22.61 23 1.094 0.04 0.144 0.158
WCDMA IV | RMC 12.2k | Left Cheek | 1312 | 1712.4 | 22.61 23 1.094 -0.05 0.393 0.430
WCDMA IV | RMC 12.2k Left Tilted 1312 | 1712.4 | 22.61 23 1.094 -0.04 0.170 0.186
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SAR for Body-Worn Test Records

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

max el Power Scaled
Band Mode Pc;rseitsit)n (?r:f;) Ch. (I;/rlan) Power LEJn?it SF%T‘!Q? Drift | SAR1g | sAR1g
(dBm) @s) | (MWI) | (mwig)
(dBm)
WCDMA IV | RMC 12.2k Front 10 | 1312 | 1712.4 | 22.61 23 1.094 | -0.05 | 0711 | 0.778
WCDMA IV | RMC 12.2k Rear 10 | 1312 | 17124 | 22.61 23 1.094 | 002 | 0963 | 1.053
WCDMA IV | RMC 12.2k Rear 10 | 1413 | 17326 | 22.25 23 1189 | -0.01 | 0910 | 1.082
WCDMA IV | RMC 12.2k Rear 10 | 1513 | 17526 | 22.15 23 1216 | 0.06 | 0.891 | 1.084
WCDMA IV | RMC 12.2k Right 10 | 1312 | 17124 | 22.61 23 1.094 | -012 | 0397 | 0.434
WCDMA IV | RMC 12.2k Left 10 | 1312 | 17124 | 22.61 23 1.094 | 002 | 0107 | 0.117
WCDMA IV | RMC 122k | Bottom | 10 | 1312 | 1712.4 | 22.61 23 1.094 | -0.07 | 0619 | 0.677
Repeated SAR Test Records
Tune-
. max . Power Scaled
Band Mode e ('?T']iﬁ') ch. (inraqz) Power | | P S’F;egt'gg Drift | SARLY | sAR1g
@Bm) | (1Bm) @) | (MWIA) | (mwig)
WCDMA IV | RMC 12.2k Rear 10 | 1312 | 1712.4 | 22.61 23 1.094 | 004 | 0956 | 1.046
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11.9 REPEATED SAR MEASUREMENT

Original 1st Original 2nd
Test Dist. Measured | Repeated . Measured | Repeated .
En Aele position | (mm) | ™ | sarlg | sArRig | R | sarig | sArig | Rat©
(mWIQ) (mWI/Q) (mWI/Qg) (mWIQ)
WCDMA IV | RMC 12.2k Rear 5 1312 0.963 0.956 1.007 - - -
Note:

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

2. Per KDB 865664 D01v01,if the ratio of largest to smallest SAR for the original and first
repeated measurement is 1.2 and the measured SAR <<1.45W/Kg,only one repeated
measurement is required.

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

4. The ratio is the difference in percentage between original and repeated measured SAR.
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*
KAZAM

Li-ion 3.8V 1800mAh 6.84Wh
Limited charge voltage: 4.35V
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TH345L-XDFCA0006369

Page 40 of 77
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




Compliance Certification Services Inc.

Date of Issue: November 25, 2015 FCC ID: 2AA9WV2003 Report No .: C150804S01-SF

CSIs

13. EQUIPMENT LIST & CALIBRATION STATUS

. . Last Calibration
Name of Equipment | Manufacturer | Type/Model Serial Number Calibration Due
PC HP Core(rm)3.16G| CzZC0O48171H N/A N/A
Signal Generator Agilent E8257C US37101915 11/21/2014 | 11/20/2015
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
Power meter Anritsu ML2495A 1445010 03/03/2015|03/02/2016
Power sensor Anritsu MA2411B 1339220 03/03/2015|03/02/2016
E-field PROBE SPEAG EX3DV4 3661 04/24/2015|04/23/2016
DAE SPEAG DEA4 918 12/29/2014 [ 12/28/2015
DIPOLE 1800MHZ
ANTENNA SPEAG D1800V2 2d170 07/31/2013 | 07/27/2016
DUMMY PROBE SPEAG DP_2 SPDP2001AA N/A N/A
SAM PHANTOM
(ELI4 v4.0) SPEAG QDOVA001BB 1102 N/A N/A
Twin SAM Phantom SPEAG QDO000P40CD 1609 N/A N/A
ROBOT SPEAG TX60 F10/5E6AA1/A101 N/A N/A
ROBOT KRC SPEAG css8cC F10/5E6AA1/C101 N/A N/A
HAQUID CALBRATION| ANTENNESSA|  41/05 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
1 System Performance Check Plots
2 Dipole calibration report D1800V2 SN: 2d170
3 Probe calibration report EX3DV4 SN3661
4 DAE calibration report DEA4 SDO00D04BK SN:918
5 SAR Test Plots
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APPENDIX A: PLOTS OF PERFORMANCE CHECK

The plots are showing as followings.
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Test Laboratory: Compliance Certification Services Inc. Date: 8/12/2015
System Performance Check-Head D1800

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2; Serial: D1800V2 - SN:2d170
Communication System: UID 10000, CW; Communication System Band: D1800 (1800.0 MHz);
Frequency: 1800 MHz;Duty Cycle: 1:1

Medium parameters used (extrapolated): f = 1800 MHz; o = 1.424 S/m; ¢, = 38.764; 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 - SN3661; ConvF(8.43, 8.43, 8.43); Calibrated: 4/24/2015;
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn918; Calibrated: 12/29/2014

Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609

DASY52 52.8.8(1222);

SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,(EX-Probe)/Area
Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Extrapolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 12.1 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW,(EX-
Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.73 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 19.3 W/kg

SAR(1 g) = 9.35 W/kg; SAR(10 g) = 4.52 Wikg

Info: Extrapolated medium parameters used for SAR evaluation.
dB

-3.04

-6.08

-9.12

-12.16

-15.20

0dB =12.1 W/kg = 10.83 dBW/kg
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Test Laboratory: Compliance Certification Services Inc. Date: 8/12/2015
System Performance Check-Body D1800

DUT: Dipole 1800 MHz D1800V2; Type: D1800V2; Serial: D1800V2 - SN:2d052
Communication System: UID 10000, CW; Communication System Band: D1800 (1800.0 MHz);
Frequency: 1800 MHz;Duty Cycle: 1:1

Medium parameters used (extrapolated): f = 1800 MHz; o = 1.585 S/m; €, = 52.101; p = 1000 kg/m®
Room Ambient Temperature: 22°C; Liquid Temperature: 21.5°C

Phantom section: Flat Section

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

DASY Configuration:

Probe: EX3DV4 - SN3661; ConvF(7.92, 7.92, 7.92); Calibrated: 4/24/2015;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn918; Calibrated: 12/29/2014

Phantom: Twin SAM Phantom; Type: QD 000 P40 CD; Serial: 1609

DASY52 52.8.8(1222);

SEMCAD X Version 14.6.10 (7331)

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe) (23.6 dBm)/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm

Info: Extrapolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 16.0 W/kg

System Performance Check at Frequencies above 1 GHz/d=10mm, Pin=250 mW, dist=2.0mm
(EX-Probe) (23.6 dBm)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 105.0 V/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 19.2 W/kg

SAR(1 g) =10.1 W/kg; SAR(10 g) = 5.39 W/kg

Info: Extrapolated medium parameters used for SAR evaluation.
dB

-3.01

-6.01

-9.02

-12.02

-15.03

0 dB = 16.0 W/kg = 12.04 dBW/kg

Page 46 of 77
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




TSR = Compliance Certification Services Inc.

Date of Issue: November 25, 2015 FCC ID: 2AA9WV2003 Report No .: C150804S01-SF

APPENDIX B: DASY CALIBRATION CERTIFICATE

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

Schmid & Partner
Enginearing AG

Zaughausslirasss 43, #2004 Zurich, Switzerland

Accradited by the Sadas Accmditation Servica (SAS)
The Swiss Accraditellon Sardes i one of e signafories to the A
Multilateral Agreement dor tha recognition of callbration ceriificates

Cliaml

CCS-CH (Auden)

Schwaizaracher Kalibrisrdkanal
Eerﬁe_n sulsae détalonnage
Servizio svizzere dl targtura
Swiss Calibration Service

Aopreditation Mo SCS 108

Cerfiicate He: D1800V2-2d170_Juli3

|CALIBRATION CERTIFICATE

Ciject

Crfbration procedunss)

Cadbration daie:

Primary Stanciards

| Powar mater EFM-4424

| Pawar sansar HP 54814

:5 Rafaranca 20 o8 Atlenuainr

: Type-# mlsmabsh combinagian
| Reharanpca Frobe ESS0MI
OAE4

| Beeendary Standards
Powar senacr HE 84814

HAF gereralor &S BMT-O8
Metwark Analyzar HP BPS3E

Catbrated by

Approved by:

DA800YeE - SM: 2d170

QA CAL-05vE

Calibration procedure for dipole validation kits above 700 MHz

July 31, 2013

Calioration Equdpment used (METE crifical Tor caliralion)

Cal Diate (CaniSicate Moy

This cafibration carilicabs dacumants tha traceability to naticnal standards, which realiza e physicsl unita of maasumemanta [(S1),
The maasuramants ard tho unoorainfies with confidenca probabiity ara gven on the following pages and are part of the canificata

All calibeBlions hEve Deen conducied in Me closed labaraiony teiily: ermaronmsant lernpacaiun (22 £ 3)°C and humidiy < TP

Scheduled Calicration

GEITA80704
LIS37292733

S SDSE {B0K)
S B0aT.3 ) DEIET
St 3206

S a0

LLE

MY41002317
1R0S
USATII0NES B0

[T
tsran ElNaoug

K Piakswie

D1-Mene-12 (Mo, 217-018410)
O -Moe-12 [Ra. 217-01640)
DE-Apr-13 (Mo, 21 7-01738)
O4-Apr-13 (Mo 21701735
28-Dec-12 (Mo, ESH-E206_Dec12)
25-Ape-13 (Mo DAEA-601 _pei 3}

Check Dt (nhowse)
18-0cl-02 (in house check Dcl-11)
- Auag-33 fin house chieck Ocl-11)
18-Cck01 (i bouse check Oek-12)

Funclion
Labaratory Techhiclan

Taohrical Manager

e '-"'.- o
B el
= = -~

Ced-13
D13
Apr-14
Apr-14
Dec-13
Ape-1d

_Schaduled Chack
i hicause check, Dct-13
In house checds; Doi-43
Im housm ghiscks: Ood-13

9

...--::_-_.._? ‘-___,_:__r'.___-

|ssued: Juby 31, 2013

: Thig cafration cedificate anall nol Do reproduced secept in il without wiitlen spproval of M Eabonaiony,

s el mmﬂl

Cariicate Mo: MaooZ-20170_Jul3
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zeughausstrasse 432, B004 Zurich, Bwitzerland

] Schwetzertaschar Kalibrierdiansl
Service sulsso d'Etalonnags
Barvizio svizzero d| taratura

S suiss Calibration Service

Apcredbaed by Sie Swiss Accradtation Sardcs (545 bocreditation Ho.: SCS 108
The Swies Accreditation Service is one of the signatories 1o the EA
Mullilateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvE sensitivity in TSL/ MORM x.y,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:

g) IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAHR) in the Human Head from Wirgless
Communications Devices: Measurement Technigues”, Decermnber 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
davices 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 to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
FPortable Devicas with FGG Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

v Feed Point Impedance and Refum Loss: These parameters area measured with the dipole
positioned undear the liguid filled phantom. The impedance stated is fransformed from the
maasurement at the SMA connactor to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
Mo uncertainty required.

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comesponds to a coverage
probability of approximately 35%:.

GCartilicate No: D1S00WV2-24170_Jul13 Page 2 of &
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Measurement Conditions

DASY systern confiquration, 85 far as not ghven on pane 1

DASY Version OAEYS VE2.8.T
Extrapolation Advanced Exirapalation
Phantom Maodular Flat Phaniom I
Fniﬂtﬂﬂ! Dipole Center - TSL 10 mm I with Spacer
Loom SEEI._I_‘I_H‘I?H_MU‘EM dx, gy, dz =5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were appliad.
Temperature Permitthvity Conductivity
Nominal Head TSL parameters 220°0C 400 140 mho'm
Measured Head TSL parameters {22.0 £ 0.2) °C 8726% | 1.37 mhom=8% |
Hn-u:l TSL temperature change during test =050 ---
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
| SAR meRsured L 250 MW Lt pwear __ EI_.EEI' 'N_-'EFH

S&R far nominal Head TSL paramatars

nonmakzed o 1W

386 ;ﬂ.kq*- 17.0 % (ka2)

| SAR averaged owver 10 em” (10 g) of Head TSL

condigion

SAR measured

Z50 W Inpull powar

5.07 Wikn

54A for nomina! Head TSL parametars

nommalized fo 1%

20.4 Wikg = 16.5 2 (k=2)

Body TSL parameters
The foliowing parameters and calculations wars appliad,
Temperature Parmittivity Conductivity
Hominal Body TSL parameaters 220G 533 1.58 mho'm
lessured Body TSL parameters B2 0030 514 £B9% 163 mha'm =8 %
Body T5L temperature change during test =05°C
SAR result with Body TSL
SAR averaged over T em” (1 g} of Body TSL Cooditian
SAR measurad 250 MW Inpul power 294 Wkyg

S&R for mominal Body T3 paamelers

nonmakzed o 19

38.3 Wikg = 17.0 % (k=2)

e

| SAR averaged over 10 em® {10 g) of Bady TSL

condifion
SAR measurad 250 mW input powar 5.25 Wikg
SAR for nominal Body TEL paramelers o malized 1o 1W 20.8 Wikg + 16.5 % (k=2)

Certficete Mo: DIS00VE-2d1TP0_Jul13
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Appendix

Antenna Parameters with Head TSL

Impeedance, tranefomed to feed point

40,7 51 - 353 0
Raturn Logs -2a8de
Antenna Parameters with Body TSL
Impedance, transfomed o feed point 4574 -3400
Returm Loss -24.8dB
General Antenna Parameters and Design
Electrical Delay {one direciicn) i :-“? ns

Alter long term use with 100V redisted powear, only a <ight warming of the dipole near the feadpoint can be measyred,

The dipole |s made ol standasd semingid cosxial cable. The cender conducior of tha tagding ling is directly connecied o the
second arm of the dipole, The antenna is therefore short-circutted for DC-signaks. On seme of the dipoles, small end caps
are sdded to the dipobe arms in arder io improve maiching when loeded according to the position as explaired in the
"Measurement Conditions” paragraph. The SAR data are not affectad by this change. The overall dipole langth is stil

acgording to the Standard.

Mo exoassve laroe must be applied to the dipale arms, because they mighl bend of the soldered connections near the

teedpoint may be damaged,

Additional EUT Data

| Manutfaciurad by

SPEAG

i fanufaciured on

Juby 04, 2008

Carifbcate Mo D1B00VE-2d170_ 13 Fage £al B
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DASYS Validation Report for Head TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Zurich, Switzerand
DUT: Dipole 1800 MHz; Type: DI1800V2; Serial: D100V 2 - SN: 2d170

Communication System: D O - CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz: a = 1.37 8/m; &= 38.7; p = 1000 ka/m’
Phantom section: Flat Section

Measurement Standard: DASYS {(IEEETEC/ANSI C83.19-2007)

DASYSZ Configuration:
«  Probe; ES3DV3 - SN3205; ConvEFi(5.04, 5.04, 5.04): Calibrated: 28.12,2012;
s Sensor-Surface: 3mm (Mechanical Surface Detection))
s Electronics; DAEA Sndidl; Calibrated: 25.04.2013
= Phantom: Flat Phantom 5.0 (froat); Type: QDOOOPS0AA; Serial: 1001
« DASYS2 32.8.701137); SEMCAD X 14.6.10(T164)

I¥ipole Calibration for Head Tissue/Pin=250l mW, d=10mm/Zoom Scan {7xTx7WCube 0:
Measurement grid; dx=5mm, dy=5mm, dz=5mmm

RBeference Value = 94,137 Vim; Power Drifi = 0.05 dB

Peak SAR (extrapolated) = 17.2 Wikg

SAR(I g) = .50 Wikg: SAR(10 g) = 5.07 Wikg

Maximum valve of SAR (measured) = 11.9 Wikg

-1

1440

i

(dB =119 Wkg= 1076 dBEW/kg

Ceaificate Noc DIBOOV2-20170_Jut 3 Page 50 B
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Impedance Measurement Plet for Head TSL
o oJul 2913 1d4:23rds
EREY =51 11 Fg 1: 49,721 0 -23E20 0 26536 pF 1 BeE00% B8 HH:
]
Dl
I i~ : .-"-I‘_‘_ i
f »-
II
%
‘1-'-\'._. H"-
Hld
CHE 241 g 5 dB/REF -28 B r 1}-25. 4B6 dB | G808 88§ HHz
—1 =T - - e
tar oo, ) --"_-___-
- -\'-\_\\\-\. - ..-____‘-
Rt | . - L
e L 4
fvg ] ; 1 —
1L II
Hld 1 1 1 T 1 Ii T
- I"_' i
START 1 00,808 Ba0 MHx STOP 2 aad.080 080 MHe
Cartificate Mo: 018002241 70_Jul13 Page & of 8
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DASYES Validation Report for Body TSL

Date: 31.07.2013
Test Laboratory: SPEAG, Furich, Switzerland
DUT: Dipole 1800 Milz; Type: D1800V2; Serial: D1800V2 - SN: 2d170

Communication System: UID 0 - CW; Frequency: 1800 MHz

Medium parameters used: f = 1800 MHz; o= 1.53 S/m; &, =51.4; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard; DASYS (IEEEIEC/ANSI C63.19-2007)

DASY 32 Configuration;
s Probe: ES3DV3 - SN3205; ConvF(4.73, 4,73, 4.73); Calibrated: 28.12.2012:
= Sensor-Sorface: Jmm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated; 23042013
« Phantomm: Flat Phantom 5.0 (back); Type: QDNKKIPSOAA; Serial: 1002
o DASYSISIBNIIIT) SEMCAD X 14.6.10(7164)

Dpole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (TxTx7TWCube {;
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 94,137 Vim; Power Drift = 0.05 dB

Peak SAR {extrapolated) = 17.6 Wikg

SAR(T g =994 Wike: SAR(10 g) = 5.25 Wikg

Maximum value of SAR {measured) = 12.6 Wik

160

1440

0dB = 12.6 Wikg = 11.00 dBW/kg

Carificate Mo: 0B00YE-2d170_Jul13 Page ¥ of B
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Impedance Measurement Plot for Body TSL

41 Jul Z@elzs 14:3Ti 48

EHl] 541 1l U FE 10 45,607 & -XIBET N 25408 pF 1 EO2.008 B3E HHz
|
b=l
¥~ e ol L}

Il;"’ .

[ d

1

LS
] L
i5.
H1
CHz E41 (Ra ] 5 dB/REF =28 48 At-P4 840 48 1 SRE.0@R BB HHE

e S i
T . 2 —
e = £ T —1
.H'.
. I Fe
i F

g o
“F By
£ ——
nlg

ETASET 1 EAd-ADE BOG MH= . ETOR & @R0 a0 Ggs Mz
Cadilicate Mo: D1BEDIWVE-2d1T0_Jul13 FageBol 8
Page 55 of 77

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




TSR = Compliance Certification Services Inc.

Date of Issue: November 25, 2015 FCC ID: 2AA9WV2003 Report No .: C150804S01-SF

D1800V2, Serial N0.2d170 Extended Dipole Calibrations

Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement

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

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

Justification of the extended calibration

D1800V2 Serial No.2d170
1800 Head
Date of Return-Loss Delta Im Zzzlnce Delta Ilnrwnaegdlgiz:ye Delta
Measurement (dB) (%) ?ohm) (ohm) ?ohm) (ohm)
7.31.2013 -29.486 -- 49.721 -- -3.332 --
7.30.2014 -28.220 4.29 47.613 2.108 -2.974 0.358
D1800V2 Serial No.2d170
1800 Body
Date of Return-Loss Delta Im Zzzlnce Delta IInTaegdlgiE:ye Delta
Measurement (dB) (%) E’Ohm) (ohm) E’ohm) (ohm)
7.31.2013 -24.848 -- 45.687 - -3.387 -
7.30.2014 -24.010 3.37 44 .951 0.736 -3.237 0.15

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 D1800V2 Serial No.2d170
1800MHz-Head

Active ChfTrace Z Response 3 Stimulus 4 Mirfanalysis 5 Instr State 1 Active ChjTrace 2 Response 3 Stimulus 4 Mkrjanalysis 5 Instr State

[ iR mith [F1 Del]

-

Log Mag

Phase

Group Delay

Palar

Lin Mag

H SWR

Real

Imaginaty

-

Stant 1.6 GHz IFBW 70 kHz Stop 2 GHz [EA! |1 Start 16 GHz IFBWW 70 kHz Stop 2 GH: [0

1800MHz-Body

Active ChfTrace 2 Response 3 Stimulus 4 Mkrfanalysis 5 Instr State 1 Active ChfTrace 2 FResponse 3 Stmulus 4 MkrfAnalysis 5 Instr Skate

1]

-

Log Mag

Fhase

Group Delay

Palar

Lin Mag

H SWR

Real

Imaginaty

v

Stam 16 GHz TFEW 70 kHz Stop 2 GHz [EOM|! 1 Start 16 GHz IFEW 70 kHz

Stop 2 GH:z B!
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Per IEEE Std 1528-2003,the dipole should have a return loss better than -20dB at the test
frequency to reduce uncertainty in the power measurement

Per KDB 865664 DO01,if dipoles are verified in return loss(<-20dB,within 20% of prior
calibration),and in impedance (within 5 ohm of prior calibration),the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

D1800V2 Serial No.2d170
1800 Head
Date of Return-Loss Delta Im Rt;zzlnce Delta |:-:1naegd|2?12; Delta
Measurement (dB) (%) F()ohm) (ohm) F()ohm) (ohm)
7.31.2013 -29.486 -- 49.721 -- -3.332 --
7.30.2014 -28.220 4.29 47.613 2.108 -2.974 0.358
7.28.2015 -31.750 12.50 49.022 1.409 -2.389 0.585
D1800V2 Serial No.2d170
1800 Body
Date of Return-Loss Delta Im ZEZInce Delta I:?aegégi% Delta
Measurement (dB) (%) E’Ohm) (ohm) E’ohm) (ohm)
7.31.2013 -24.848 -- 45.687 - -3.387 -
7.30.2014 -24.010 3.37 44 951 0.736 -3.237 0.15
7.28.2015 -23.412 2.49 44.261 0.690 -2.758 0.479

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.

Page 58 of 77
This report shall not be reproduced except in full, without the written approval of Compliance Certification Services.




TSR = Compliance Certification Services Inc.

Date of Issue: November 25, 2015 FCC ID: 2AA9WV2003 Report No .: C150804S01-SF

Dipole Verification Data D1800V2 Serial No.2d170
1800MHz-Head

10.00

-10.00

IFBW 70 kHz Stop 2 GHz [Eg)1 ||[L Stan 16 @H: IFEW 70 kHz Stop 2 GH: [T

= 1.000U [F1 D=1]

40.00

10.00

-10.00

-40.00

-50.00

TFEW 70 kHz Stop 2 GHz mll— |T Stant 1.6 GHz IFBW 70 kHz Stop 2 GHz2
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Sehiredd & Pariner Engmeerrg AG s E e E E

Tehaudatasse 4]
Phone +41 £4 345

B0 Funch, Swatzerand
0o, Faw +41 44 2459779
inho@=peag com, Mg Sesasg com

IMPORTANT NOTICE

USAGE OF THE DAE 4

The DAE wni = & delicate, high precisian insirument and requires caraful freatmeant by the usar. Thare are no
serviceabla pans inside the DAE . Special allention shall be given to the following poinds

Battery Exchange: The batiery cover of the DAE4 unil is closed using a screw, over tightening the screw may
canrse the threads inside the DAE to wear out

Shipping of the DAE: Before shipping the DAE 1o SPEAG for calibration, remove the batteres and pack tha
DAE in an antistatic bag Thes ardistatic bag shall then be packed into & larger bow or container which prodecis the

DAE from Impacts during ransportalion. The package shall be marked fo indicate that & fragile Instrurant is
mside

E-Stop Failures Touch detection may be mefunclioning due lo broken magneds in the E-slop, Raugh handling

of [he E-stop may lead (o damaoe of these magnets. Touch and colksion arrors are often caused by dust and dirt
accumalated in the Eslop. To présen! Esbop failure, the customer shall always mount the probe bo the DAE
carafully and kaap the DAE unit in & non-dusty emvironment if nol wsed for measuremants

Repair: Minor repairs are performed 81 no extra cost during the annual caliration. However, SPEAG reserves
the righl to chasge for any repair espacially if rough unprofessional handling caused the delect.

DASY Conflguration Files: Since the exact vales of the DAE inpul resistances, as measured during ihe
calibration procedure of a DAE unil, ane nol used by the DASY softwane, a nomanal value of 200 MChm is given
in the cormesponding configuraton file

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

Important Mote:

Mewver attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certifled 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 when
disconnecting the probe from the DAE.

Schinid & Panner Engineearing

TH_BRO40315A0 DAE4 doc 11.12.2009

Page 60 of 77

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




SR = Compliance Certification Services Inc.

Date of Issue: November 25, 2015 FCC ID: 2AA9WV2003

Report No .: C150804S01-SF

Calibration Laboratory of :é‘:}h"’ Schweizesiachar Kalilsirdisnst
Schmid & Partner jas—— =

Service suisse d'étalonnage

Engineenng AG

T _,;—d_—_:_:_ - Barvizio svirsers oi taraiura
Ziuighaussiraass 43, B004 Turich, Switoerland e _.:-"‘.FH“I-_}- Swiss Cadibration Service
g

Acoredied by e Swiss Accradilalion Senacs (BAS)
The Swiss Accreditailon Service is one of The sigrabories o the EA
Muftilaneral Agressmant far this rmeagnition of calibralion cenificabes

Auden

hecreditabion Mo, SCS 108

Client Certiticate Ma: DAE4-918_Decid

CALIBRATION CERTIFICATE

Oibjoct DAE4 - S0 000 DO4 BE - SM: 918

QA CAL-08.v28
Calibration procedure for the data acquisition electronics (DAE)

Cabbeaticn procesdured s|

December 29, 2014

Calioration dale

This calibrabion camifican: cooumants e inaceabil ity 0 nasona! standards, which realize Tha physical units. of moasuremants (51}
The measunsments and The uncetainkies wsill confidencs probabiily are given an the loliowing pages and are pan o me catihcale

i calibrations have been canducted in the clossd boratory facility: eneranment tempembioe (22 + 5°C and humidity < 705

Cafibralion Eguipmant used [METE crlica 1or calibration)

Prmary Standards 0w Cal Dt {Cerilcals Mo Senaouied Cakbralion
Hgsthiey Mudtimaiar Type Z001 Sk 08i0ETa 0E-0ct- 14 (Mo 15573 Oct-15
Sacondary Stancards 10 # Chada Dale {in houea) Sihackiied Check

Auno DAE Caliration Livi
Caliranor Boo V2.1

Cadibrmind by

Apprcwnn by,

This calbration cerificate shal fot b regroceisd aesspd in [l sditicut wiltlan sponceal of the abanasan,

SE LAWS D=3 AL 1001
| BE LIS D06 AS 1002

Mame
Evic Hainleld

Fin Bomhoht

Df=Jan-14 jin hosa chack)
OF=Jan=14 in house check)

Fun{ae
Tachnician

Diaputy Tachnical Marager

Cedificate No: DAE4-818_Decid

Faga 1 ot

In house check! Jan-15
In house check: Jan-15

Sigratuna
= e
e
|
Tl = s
v .'..‘L‘_I-,, LAy i -

lesigad Daoam b 25, 2014
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Calibration Laboratory of A — e
AN chweizerigcher Kalibiriordiensd
Schmid & Partner G- = Service suisse d'étalonnage
Engineering AG e e C g rvidc avissro il vt
Foughaussirasse 43, B004 Zurich, Switzertand f-,»_df:r:hﬁh? 8  Swiss Calbration Service
Aocraciiad by the Sweas Accneflalion Samvice [SAS) Accreditation Mo SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration ceniticates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
» DO Voltage Measurameni: 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 volimeter in the respective range.

«  Connector angle: The angle of the connaclor is assessed measuring tha angla
mechanically by a tool inserted. Uncertainty is not required

»  The following parameters as documentad in the Appendix contain technical information as a
resull from the performance lest and reguire no uncertainty,

«  DC Voifage Measurement Lingarity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

+ Common mode sensitnily: Influence of a positive or negative common mode voltage on
the differenbial measurement.

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

+  AD Converter Values with inputs shorted: Values on the internal AD converter
comesponding to zero input voltage

e Input Offset Measurement: Qutput voltage and statistical results over a large number of
zero voltage measurements.

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

s [nput resistance: Typical value for information: DAE input resistance at the conneclor,
during internal auto-zeraing and during measurement.

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

«  Power consumption: Typical value for information. Supply currents in vanous operating
modes.

Cartificate No: DAE4-318_Dacl4 Page 2 of &
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DC Voltage Measurement
AD - Converter Resolulian noming|
High Ranga: 1LSE = B.1uW full range = -100...+300 my
Loaw Range ILSE = gV, full mnge = -1......+3mV
DASY measuremeni parameters: Auio Zero Time: 3 gac; Messuring time: 3 sec

Calibration Factors | X L F
High Rangs 404,263 = 0,00% (k=2) | 404441 £ 0.02% (k=2) | 403975 2 0.02% (k=2)
Low Range 9.99223 + 1.50% (k=2) | 3.98766 + 1.50% [k=2) ] 3.99058 + 1.50% (k=2]

Connector Angle

Cannector Angle to be used in DASY system ] 2150 +1° |

Certificate No: DAE4-913_Dec14 Page 3ol 5
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Appendix [ Additional assessments outside the scope of 3CS5108)
1. DC Voltage Linearity

High Range Reading (uV) Differance (uV) Error (%)
Channel X + Inpast 2000323 - -4.38 -0u0
Channel X + Imput 20003.84 .13 -0.00
Channal X - Input 2000478 110 -0.01
Channal ¥ + Input 20003227 -1.106 0,00
Channel Y + Input 20002.00 -1.87 0.
Channel ¥ - Input -20006.00 0.05 0.00
ChannelZ  +Input 200034.27 2.10 0,00
Channel Z + Input 20002 23 -1.44 =0.01
ﬂhil‘ll‘l:-'_i o Input -20008.25 223 001
Low Range Reading (uV) | Difference [V} Error (%)
Channel X + Input 200031 ' 0.03 0.00
Channel X + Inpat 200,99 N ] D.E8 0.34
Channel X - Imput =148 48 1.20 -0uE0
Channel ¥ + It 200013 0.00 0,00
Channal ¥ + Input 18986 434 .20
Channel Y = Input -180.94 016 006
Channel Z + Input 189895 ) 0,05 -0.00 |
Channel Z + Imput 198,83 1.2 060
Channel Z = Imput ] =201 30 -1.44 072
2. Common mode sensitivity
DASY measuremant paramaters: Aulo Jeno Timea: 3 sec: M Iring time: 3 gac
Common mode High Range Low Range
Inpui Valiage (mV) Average Reading (uV) Average Reading (uV)
Chanmel X 200 5.38 130
- 200 =1.40 =385
Channel ¥ 200 11.47 11.14
- 200 1253 1238
Channel Z 200 14,52 -14.40
- 200 | 11.50 11.86
3. Channel separation
DASY measwrament pararmaters: Aulo Zere Time: 3 sac; Measuring lima: 5 sec )
Input Voltage (m¥) | Channel X (uV) | Channel ¥ (V) Channal Z (uV) |
Channal X B 200 - -0.57 5,14
Channal ¥ 200 B2 0.4z
Channel Z 200 5.83 5.01
Canificate No: DAES-913_Decid Page 4 al 5
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. AD-Converter Values with inputs shorted

DASY meagunimmen] parametens: Auio Zero Teme: 3 sec:; Measuring tima: 3 sec

High Rangs [L5B) Low Range (LSB)
| Channel X 15062 16466
Channel ¥ 16023 17247
Channel 2 158484 16326
5. Input Offset Measurement
DASY measuremeant paremeters: Auta Zero Time: 3 sec; Measuring time: 3 sec
Imput 10K
I Average (V) | min. Offset (uV) | max. Offset (V) | m]'“t"'“
Chanmel X =0, B0 2.24 1.43 0.75
Chanmel ¥ 1.14 -0.B7 2.02 0.43
Channal Z | 052 -1.B4 0.61 0.42
6. Input Offset Current
Mominal Input circuitry offsat current on all channels: =254
7. Input Resistance (Typical values for information)
i I Zeroing (KOhm) Measuring (MOhm)
Channel X 200 200
| Channel ¥ 200 | 200
LE““MI Z I 200 | 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Lewvel (VDC) _l
Supply [+ Vec) +7r.8 |
Supply (- Vie) | 76 _I
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mi) Transmitting (m#a)
Supply (+ Vec) 0.01 +6 +14
Supply (- Viec) -0.01 -8 8
Cartificate Mo: DAE4-218_Dec14 Page Sof 5
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Client Auden Certificate No:  Z15-97057
CALIERATION CERTIFICATE
Opject EX30V4 - 5N-3661

Calibration Procedures) FD-Z11-2-004-01

Calibration Brecedunes for Dosimatric E-fisld Probea

Calibration date: April 24, 2015

This calibration Cerificate decuments the traceability to national slBndands, which realoe the physical units of
meaguraments(S1), Tha measuremants and the uncertsinties with confidence probability are given on the following
rages and are part of the cerificals J

All calibrabons heve been conducied in the closed laboratory fav:ih[}- ghvironment temperalure(zi+3*C and
humidity=T0%.

Calibration Equipmen| used (MATE critical for calibration)

Primary Standands ID#  Cal DatefCalibrated n]f._CemﬂEéI: M, ) Scheduled Calibration
Pawer Meter  NRP2 101613 0-Jul-14 {CTTL, Mo-J14X077146) Jun-18
Power sensod NRP-ZB1 | 101547 M=dul-14 JCTTL, Mo 4X00 1465) Jun-15
Power sensor NRP-ZE1 | 101544 09-J-14 (CTTL, Mo J14X02148) Jun-15
Refarance10dBARenuaionr | TENSOW-10dB  13-Mar-14(TMC Mo JZ14-1103] Mar-18
Reference2 bdBARenuator | TIBNSOW-20dB  13-Mar-14(TMC No JZ14-1104) Mar-18
Reference Probe EXI0V4 | SN 3617 2B-Aug-14(SPEAGNO.EXI-381T_Aug14) Aug-15
DAE4 ENTTT 17-5ap-14 (SPEAG DAE4.777_Sep14) Sep-18
Secondary Standards o # Cal Date|Caiivrated by, Certificate Na.) Schedulsd Calibration
SignalGenaratorMGAT004 | 82010526056  O1-Jul-14 (CTTL, No.J14X02145) Jun-18
Metwork Analyzer ESOTIC M"MEHD_E-?E 03-Feb-15 (CTTL, No.J 16400728, Feb-18
MName Funcian Slgnatura
Calibrated by ¥u Zangying SAR Test Engineer
Reviewed by Qi Dianyuan SAR Proesi Leader
Approved by Lu Bingeang Depuly Director of tha |aboratory

Issumd: April 24 2015
This calibeation cerdificate shall not be reproduced except in full withaut written approval of the laboratory.
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Al T 31 Mueyum Road, Maidios szrict, Beijng, 100191, Ching

Tel: +8&1 D61 IdA5500 11 Fax = RE-1 06210463 3. 3000
E-mall 1lachinaiil. com e wisischsaniil en

Glossary:

TaL tissue simulating liguid

MNORMx v,z sengilivily in free space

ConvF sensswity in TSL MORM: y.2

DCP dipde comprassion point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation depandent inearization parameters

Polarization & @ rodation arcund probe axis -

Paolarization 8 B rotation around an axis that is in the plane normal fo crobe axis {at measuremen] center], |

B=0 is normal to probe axis

Connector Angle  information used In DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Epatial-Averaged
Speciic Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measuremant Techniques', Juna 2013

) IEC §2208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used
in close proximity to the ear (frequency range of 300MHz ta 3GHZ)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMy, )2 Assessed for E-field polarization 820 (fS300MHz in TEM-call: = 1800MHzZ: waveguide)

MORMx,y.z are only Iniermediate values, |e , the uncerainties of NORMzx y.z does not effact the

£’ field uncentainty inside TSL (see below ConvF)

o NORMfx iz = NORMx yz° frequency_rmesponse (sea Frequency Response Chart). This
linearization i implemented in DASY4 software versions later than 4.2, The uncertainty of the
frequency responsa is included in the stated uncertainty of ConF

s JCPx iz DCP are numerical Ensarization parameters assessad based on tha data of pOWET SWeap
ino uncertainty required). DCP does not depend on frequency nor media

« PAR PARIs the Peak to Average Ratio that is not calibrated but determined based on the signal
charactznstics

o AxyE Bxpz Cayz VR y2:A,B.C are numenica ineanzatian paramelers assessed based on the
data of power sweep for spacific modulation signal. The parameters de not depend on frequency nor
media. ¥R i the maximum calibration range expressed in RMS voltage across tha diode

= ConvF and Boundary Effec! Parameters: Assessed in flat phantom uging E-field (or Temperatura
Transfer Standard for FEEO0MMHZ) and inside wiaveguida using analybcal feld distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameiers
applied for beundary compansation {alpha, dapth) of which typleal urcartainty valued arg given.
These parameters are used in DASY4 software to improve probe accuracy cose o the boundary.
The sensitivity in TSL comesponds to NORM«,y.z* ConvF whersby the uncetainty corrasponds to
that given for ConvF. A frequency dependent ComvF is used In DASY version 4.4 and highar which
aliows extending the validity fromtS0MHZ 1o+ 100MHz

= Spherical isotropy (30 deviation from isotropy). in a field of low gradients realized using a fiat
phantom exposed by a patch antenna

= Sensor Offsel: Tha sensor offast cormesponds to the effset of virtual measurement centar from the
probe tip {on probe axis). Mo tolerance required

»  Connector Angte: The angle is assessed using the information gained by determining the NORM:
(no uncanainty required)
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DASY/EASY - Parameters of Probe: EX3DV4 — SN: 3661

Basic Calibration Parameters

| . -?f-_l.ln:ur.'lt _..‘.‘_:-.E:!'ﬁ_t.'ur Y | SensorZ | Une {k=2)
Norm(pvi(vim)®) * 0.48 | 0.51 0.48 +10.8%
| DER{mV)® 102 1 100.0 101.6 |

Modulation Calibration Parameters

o Communication A B e D | VR Unc
System Name dB dapv | | g8 mv | (k=2)
0 cw x |00 00 [10  [000 1997 |:2.0%
¥ _Joo |00 [10 2066 |
[z _|oo_ (00 [1.0 [ 2008

The reported uncertainty of measurement fs stated as the standard uncartainty of
Measurement multiplied by the cowerage factor k=2, which for & nomal distribution
Carresponds to a coverage probability of approsdmately 95%

:T"-E- un:ertz_r"ll.ﬁ:_: of Mo X, ¥, Z do nat affect tha EX-field uncertainty insida TSL (e=e Page § and Page &)
: Mumencal linearization parameter: uncertainty not required

Uncertainfy is determined using the max deviation from linear responsa appdying rectangutar dstrbution
and is expressed for the sguane of the field value
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 3661

Calibration Parameter Determined in Head Tissue Simulating Media

&
f [MHz]" Puitr:ll:t?:l‘.an GMIT::':;EW ConvF X | ConvF ¥ | ConvF Z | Alpha” E::E:r:: :’::

750 | 414 089 971 9.71 871 | 012 | 100 |+12% |
B35 | 415 0.00 960 960 080 | 040 | 157 |+12%
800 | 415 0987 0.37 9.37 937 | 011 | 140 |+12%
1450 40 5 120 B.76 B.76 B76 | 0.07 | 188 | £12% |
1750 40.1 137 BA43 B.43 843 | 013 | 173 [+12%
1900 40.0 140 7.04 7.94 784 | 020 | 191 [+12%

2000 40.0 140 7.74 7.74 774 | 021 | 142 |+12%
2450 382 | 180 TAT 717 717 | 022 | 185 |+12% |
2600 380 | 196 710 | 710 710 | 026 | 138 [+12%
5200 | 360 | 466 547 | 547 547 | 047 | 122 | £13%
.53{.4] 38 9 478 A7 . 547 g_‘l? 0.45 1.14 +13%

T E50C 356 4,96 5.02 5.02 502 | 0850 | 118 [ +13%
5600 | 355 | 507 4.56 4.96 496 | 050 | 115 [ +13%
5800 353 527 478 478 478 | 048 | 120 | +13%

£ Fraquency validity of +100MHz anky applies for DASY 4.4 and higher (Page 2}, alss it s resincted to 250MHz. The
uncerainty is the R5S of ConvF uncarainty at calbraton frequency and e uncenainty for the Indicalad frequancy band
" Atfrequency below 3 GHz, the validily of lEsue parameters (€ and o) can be relaxed to 210% if kud compensaticn
formula is applied (o measured SAR velues. At frequences above 3 GHz, the validity of lissue parameters (£ and o) =
restricied (o #5%. The uncarainty is the RSS of the ComF uncertainty for indicated targat tissue parameteds

U pipha'Depth are determined during calibration. SPEAG warrants that the remaining deveaan due 1o the boundsary
effec! after compengation ia always less than + 1% for frequencies betow 3 GHE and below £ 2% for the frequencees
betwesn 3-6 GHz at any distance largar thar ha the prose tip diameter from the boundary
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DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3661

Calibration Parameter Determined in Body Tissue Simulating Media

Relative | Conductivity | - Depth® | Linct
1 [MHz]" Pormittheine® (8im)* ConvF X | ConwF ¥ | CornvF Z | Alpha® | i | =2)

— 750 | 555 006 | 9872 | 972 | 972 | 016 | 125 | +12%
B35 852 | 087 958 | 968 | 968 | 013 | 159 | £12%
300 55.0 105 | 037 | 037 | 937 | 021 | 118 | +12%
1450 540 | 130 | B23 | 823 | 823 | 014 | 134 | +12%
1750 834 | 148 792 7.92 782 | 015 | 156 | +12%
1800 £33 152 B.08 A.08 BO0B | 014 | 183 {+12%
2000 533 162 | 788 | 788 | 768 | 015 | 247 | +12%
2450 £2.7 195 | 7H 7.31 731 | 027 | 142 | +12%
2600 525 | 218 7.24 7.24 724 | 029 | 120 | +12%
5200 @0 | 530 492 4.92 482 | 054 | 088 | +13%

5300 489 | SAc | &5F | 408 | 404 | 050 | UBD |399%
5500 486 5.65 4.33 433 | 433 | 050 | 130 | +13%
5600 485 577 426 426 | 426 | D48 | 143 | +13%
5800 48,2 BO0 | 435 | 435 | 435 | 050 | 167 | £13%

 Fregquancy vabdity of £ 100MHz only applies for DASY wi 4 and higher (Page 2), else it s resticted to t50MHz. The
uncertainty is the RSS of Comd uncerainty at calibration freguency and the uncartainty for the ndicated frequency band
F At fraquency below 3 GHz, the validity of tissus paramalars (¢ and o] can be relaced to £10% f liguid compensation
formula is applied lo measured AR values. At frequencies above 3 GHz, the validity of tasue paramaters (£ and o) &
ragfricted o £5%. The encensinty is the RSE of the Conw® uncarainty for indicated target tissue paramaters,
G.ﬂ.lpha'l_'lﬂprh am detarmined during caliirabon. SPEAG warrants thal the remalning devialion dus o the baundarny
efect after compensation is shvays less than £ 1% for freguencias below 3 GHz and balow & 2% for the frequancies
bebween 35 OHe &t any datance larger than half the probe tp diameter from the boundany
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequancy Response of E-field: £7.5% (k=2)
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Uncertainty of Axial Isctropy Assessment: +0.9% (k=2)
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Dynamic Range f(SARygad)
(TEM cell, f =900 MHz
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=900 MHz, WGLS R8(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Other Probe Parameters

Sensor Arrangemaent

Connector Angle (7]

Mechanical Surface Detection Moda

DASY/EASY — Parameters of Probe: EX3DV4 — SN: 3661

Triangular
131.7

enabled

Optical Surface Detection Mode

Probe Overall Length

Probe Body Diamator

Tip Langth

Tip Diameter

Probe Tip to Sensor X Calibration Poing

Probe Tip to Sensar ¥ Galibration Poing

Probe Tip to Sensor £ Calibration Poing

Recommended Measurement Distance from Surface
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337mm
10mm
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2.5mm
1mm
1mm

1mm
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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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