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1. SUMMARY OF MAXIMUM SAR VALUE

The maximum results of Specific Absorption Rate (SAR) found during testing for EUT are as follows:
Highest Report tested & scaled SAR Summary with 50% duty cycle

Exposure Separation Highest Tested Highest Reported
Position 19-SAR(W/Kg) SAR(W/Kg)
Face Up 12.5 KHz 3.670 3.923

Back Touch 12.5 KHz 2.255 2.411

This device is compliance with Specific Absorption Rate (SAR) for Occupational / Controlled Exposure
Environment limits (8.0W/Kg) specified in 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1, and had been tested in
accordance with measurement methods and procedures specified in IEEE 1528-2003 and the following
specific FCC Test Procedures:

KDB 447498 D01 General RF Exposure Guidance v05

KDB 865664 D01 SAR Measurement 100MHz to 6GHz v01

KDB 643646 D01 SAR Test for PTT Radios V01




2. GENERAL INFORMATION

2.1. EUT Description
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General Information

Product Name Handheld Two Way Radio
Test Model HC-5199U

Hardware Version N/A

Software Version N/A

Exposure Category:

Occupational/Controlled Exposure

Device Category

FM UHF Portable Transceiver

Modulation Type FM

TX Frequency Range 400-470MHz
Rated Power S5Watt

Max. Average Power 36.99dBm
Channel Spacing 12.5 KHz

Antenna Type

External Antenna

Antenna Gain

2.15dBi

Body-Worn Accessories:

Belt Clip with headset

Face-Head Accessories:

None

Battery Type (s) Tested:

DC 7.4V, 1600mAh (by battery)

Product

Type

X] Production unit

[ | Identical Prototype
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2.2. Test Procedure
1 Setup the EUT for two typical configuration of hold to face and body worn individually
2 Power on the EUT and make it continuously transmitting on required operating channel
3 Make sure the EUT work normally during the test
2.3. Test Environment
Ambient conditions in the laboratory:
Items Required Actual
Temperature (°C) 18-25 212
Humidity (%RH) 30-70 56
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3. SAR MEASUREMENT SYSTEM

3.1. Specific Absorption Rate (SAR)

SAR is related to the rate at which energy is absorbed per unit mass in object exposed to a radio field. The SAR
distribution in a biological body is complicated and is usually carried out by experimental techniques or numerical
modeling. The standard recommends limits for two tiers of groups, occupational/controlled and
occupational/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure.
In general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled.

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an
incremental mass (dm) contained in a volume (dv) of given mass density (p). The equation description is as
below:

d (dW)_d{dw )

ot e

SAR is expressed in units of Watts per kilogram (W/Kg)

SAR can be obtained using either of the following equations:

saR=""_
i
SAR = ¢y i
gt |-
Where
SAR is the specific absorption rate in watts per kilogram;
E is the r.m.s. value of the electric field strength in the tissue in volts per meter;
o is the conductivity of the tissue in siemens per metre;
p is the density of the tissue in kilograms per cubic metre;
Ch is the heat capacity of the tissue in joules per kilogram and Kelvin;

% | t =0 is the initial time derivative of temperature in the tissue in kelvins per second
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3.2. SAR Measurement Procedure

The EUT is set to transmit at the required power in line with product specification, at each frequency relating to
the LOW, MID, and HIGH channel settings.

Pre-scans are made on the device to establish the location for the transmitting antenna, using a large area scan
in either air or tissue simulation fluid.

The EUT is placed against the ELI4 Phantom where the maximum area scan dimensions are larger than the
physical size of the resonating antenna. When the scan size is not large enough to cover the peak SAR
distribution, it is modified by either extending the area scan size in both the X and Y directions, or the device is
shifted within the predefined area.

The area scan is then run to establish the peak SAR location (interpolated resolution set at 1mm?) which is then
used to orient the center of the zoom scan. The zoom scan is then executed and the 1g and 10g averages are
derived from the zoom scan volume (interpolated resolution set at 1mm3).

When multiple peak SAR location were found during the same configuration or test mode, Zoom scan shall
performed on each peak SAR location, only the peak point with maximum SAR value will be reported for the
configuration or test mode.
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3.3. DASY SAR System Description

-

Mam uanal Sansr DASYS

Q‘!E'_-

robot controlier

DASY5 System Configurations
The DASY system for performing compliance tests consists of the following items:
(1)A standard high precision 6-axis robot with controller, teach pendant and software.

(2)A data acquisition electronics (DAE) which attached to the robot arm extension. The DAE consist 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 with a control logic unit..

The mechanical probe mounting device includes two different sensor systems frontal and side-ways probe
contacts. They are used for mechanical surface detection and probe collision detection.

(3) Mechanical surface detection uses the probe collision detector built into the DAE box. It is extremely accurate
if the probe is normal to the surface

(4) A Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.
(5) A computer running WinXP .

(6) DASY software.

(7)Remote control and teach pendant as well as additional circuitry for robot safety such as warning lamps, etc.
(8)

8) Phantoms, device holders and other accessories according to the targeted measurement.

3.3.1. Applications

Predefined procedures and evaluations for automated compliance testing with all worldwide standards, e.g.,
IEEE 1528-2003, relevant KDB files and others
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3.3.2. Area Scans

Area scans are defined prior to the measurement process being executed with a user defined variable
spacing between each measurement point (integral) allowing low uncertainty measurements to be conducted.
Scans defined for FCC applications utilize a 10mm? step integral, with 1mm interpolation used to locate the
peak SAR area used for zoom scan assessments. When an Area Scan has measured all reachable points, it
computes the field maxima found in the scanned area, within a range of the global maximum. The range (in
dB) is specified in the standards for compliance testing. For example, a 2 dB range is required in IEEE
1528-2003, relevant KDB files and IEC 62209 standards, whereby 3 dB is a requirement when compliance is
assessed in accordance with the ARIB standard (Japan).

3.3.3. Zoom Scan (Cube Scan Averaging)

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. A density of 1000 kg/m? is used to represent the head and body tissue density and
not the phantom liquid density, in order to be consistent with the definition of the liquid dielectric properties, i.e. the
side length of the 1 g cube is 10mm, with the side length of the 10 g cube 21,5mm. The zoom scan integer steps
can be user defined so as to reduce uncertainty, but normal practice for typical test applications utilize a
physical step of 7x7x7 (5mmx5mmx5mm) providing a volume of 30mm in the X & Y axis, and 30mm in the Z
axis.

3.3.4. Uncertainty of Inter-/Extrapolation and Averaging

In order to evaluate the uncertainty of the interpolation, extrapolation and averaged SAR calculation algorithms
of the Post processor, DASY allows the generation of measurement grids which are artificially predefined
by analytically based test functions. Therefore, the grids of area scans and zoom scans can be filled with
uncertainty test data, according to the SAR benchmark functions of IEEE 1528.The three analytical functions
shown in equations as below are used to describe the possible range of the expected SAR distributions for
the tested handsets. The field gradients are covered by the spatially flat distribution f1, the spatially steep
distribution f3 and f2 accounts for H-field cancellation on the phantom/tissue surface.

—3 2
. . = v oS e 4y
file, y,z) = Ae” 7= cos? —\/

ST 2 Sa
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3.4. DASYS5 E-Field Probe

The SAR measurement is conducted with the dosimetric probe manufactured by SPEAG. The probe is specially
designed and calibrated for use in liquid with high permittivity. The dosimetric probe has special calibration in liquid
at different frequency. SPEAG conducts the probe calibration in compliance with international and national
standards (e.g. IEEE 1528, EN62209etc.). The calibration data are in Appendix D.

3.5. Isotropic E-Field Probe Specification

Model ES3DV3

Manufacture SPEAG

frequency 0.03GHz-3GHz
Linearity:+0.2dB(30MHz-3GHz)
0.01W/Kg-100W/Kg

Dynamic Range Linearity:+0.2dB

Overall length:337mm

Tip diameter:4mm

Typical distance from probe tip to dipole
centers:2mm

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

The DASY system uses the high precision robots (DASY5:TX60)
type from Staubli SA (France). For the 6-axis controller system, the
robot controller version from is used.
The XL robot series have many features that are important for our
application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

Low ELF interference (the closed metallic construction shields

against motor control fields)

6-axis controller




3.7. Light Beam Unit
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The light beam switch allows automatic “tooling” of the probe. During the
process, the actual position of the probe tip with respect to the robot arm
is measured, as well as the probe length and the horizontal probe offset.
The software then corrects all movements, such that the robot
coordinates are valid for the probe tip.

The repeatability of this process is better than 0.1 mm. If a position has
been taught with an aligned probe, the same position will be reached
with another aligned probe within 0.1 mm, even if the other probe has
different dimensions. During probe rotations, the probe tip will keep its
actual position.

3.8. Device Holder

The DASY device holder is designed to cope with different positions
given in the standard. It has two scales for the device rotation (with
respect to the body axis) and the device inclination (with respect to the
line between the ear reference points). The rotation center for both
scales is the ear reference point (EPR).

Thus the device needs no repositioning when changing the angles.

The DASY device holder has been made out of low-loss POM material
having the following dielectric parameters: relative permittivity €=3 and
loss tangent & = 0.02. The amount of dielectric material has been
reduced in the closest vicinity of the device, since measurements have
suggested that the influence of the clamp on the test results could thus
be lowered.

3.9. Measurement Server

The measurement server is based on a PC/104 CPU
board with CPU (DASY5: 400 MHz, Intel Celeron),
chip-disk (DASY5: 128MB), RAM (DASY5: 128MB). The
necessary circuits for communication with the DAE
electronic box, as well as the 16 bit AD converter system
for optical detection and digital I/O interface are contained
on the DAYS 1/O board, which is directly connected to the
PC/104 bus of the CPU board.

The measurement server performs all the real-time data
evaluation for field measurements and surface detection,
controls robot movements and handles safety operations.
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3.10. ELI4 Phantom

Flat phantom a fiberglass shell flat phantom with
2mm+/- 0.2 mm shell thickness. It has only one
measurement area for Flat phantom

The bottom plate contains three pair of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections. A white cover is provided to tap the
phantom during off-periods to prevent water evaporation and changes in the liquid parameters. On the
phantom top, three reference markers are provided to identify the phantom position with respect to the robot.
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4. TISSUE SIMULATING LIQUID

For SAR measurement of the field distribution inside the phantom, the phantom must be filled with
homogeneous tissue simulating liquid to a depth of at least 15cm. For head SAR testing the liquid height from
the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15cm For body SAR testing,
the liquid height from the center of the flat phantom to the liquid top surface is larger than 15cm.The nominal
dielectric values of the tissue simulating liquids in the phantom and the tolerance of 5% are listed in 4.2

4.1. The composition of the tissue simulating liquid

[EEEE b U] 450 MHz Head 450 MHz Body

Tissue Type

Water 48.9 51.16

Salt (NaCl) 1.7 1.49

Sugar 0.0 46.78

HEC 0.0 0.52

Bactericide 0.5 0.05

Diacetin 48.9 0.0




Report No.:AGC01570141104FHO01
Page 16 of 71

4.2. Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using DASY5
Dielectric Probe Kit and R&S Network Analyzer ZVL6.

Dielectric Parameters (+5%)
head body Tissue
Frt:leltll_lezr;cy p S[s/m] er Sis/m] T((_:,mp Test time
43.50 0.87 56.7 0.94 [Cl
41.325 to 0.8265 to 53.865 to 0.893 1o 0.987

45.675 0.9135 59.535
400.025 21 Oct. 06,2014
417.500 21 Oct. 06,2014
435.000 21 Oct. 06,2014
450.500 21 Oct. 06,2014
469.975 21 Oct. 06,2014




4.3. Tissue Dielectric Parameters for Head and Body Phantoms
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The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in P1528 have been
incorporated in the following table. These head parameters are derived from planar layer models simulating the
highest expected SAR for the dielectric properties and tissue thickness variations in a human head. Other head
and body tissue parameters that have not been specified in P1528 are derived from the tissue dielectric
parameters computed from the 4-Cole-Cole equations described in Reference [12] and extrapolated according
to the head parameters specified in P1528.

Target Frequency head body
(MHz) er o (S/m) er 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 51.6 2.73
5800 35.3 5.27 48.2 6.00

( & r=relative permittivity, o = conductivity and p = 1000 kg/ms)
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5. SAR MEASUREMENT PROCEDURE

5.1. SAR System Validation Procedures

Each DASY5 system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the DASY5 software, enable the user to conduct the system
performance check and system validation. System kit includes a dipole, and dipole device holder.

The system check verifies that the system operates within its specifications. It's performed daily or before every
SAR measurement. The system check uses normal SAR measurement in the flat section of the phantom with a
matched dipole at a specified distance. The system validation setup is shown as below.

20 Protas pootoner

H F
Soain k) i
2 o
i

-
... Fuid preba

Flat phansm
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5.2. SAR System Validation
5.2.1. Validation Dipoles

The dipoles used is based on the IEEE-1528 standard, and is
complied with mechanical and electrical specifications in line with
the requirements of both IEEE and FCC Supplement C. the table
below provides details for the mechanical and electrical
Specifications for the dipoles.

450MHz 290 166.7 6.35
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5.2.2. Validation Result
System Performance Check at 450MHz
Validation Kit: SN 46/11DIP 0G450-184
Frequency Target Reference0 Result Tested Tissue .
(MHz] Value(W/Kg) (£ 10%) Value(W/Kg) Temp. Test time
19 10g 19 10g 19 10g [°C]
450 head 4.91 3.13 4.419-5.401 2.817-3.443 4.70 3.12 21 Oct. 06,2014
450 body 5.07 3.25 4.563-5.577 2.925-3.575 4.66 3.22 21 Oct. 06,2014
Note: The input power of system check is 27dBm.
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6. EUT TEST POSITION

This EUT was tested in Front Face and Rear Face.

6.1. Body Worn Position

(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 25mm while used in front of face,
and body back touch with clip. Use the standard accessory (earphone, back splint) for testing.

i
4
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7. SAR EXPOSURE LIMITS

SAR assessments have been made in line with the requirements of IEEE-1528, FCC Supplement C, and
comply with ANSI/IEEE C95.1-1992 “Controlled Exposure Environment” limits. These limits apply to a
location which is deemed as “Controlled Exposure Environment” which can be described as a situation
where the general public may be exposed to an RF source with no prior knowledge or control over their
exposure.

Limits for Occupational / Controlled Exposure Environment

Type Exposure Limits Occupational / Controlled Exposure Environment(W/Kg)

Spatial Average SAR (whole body) 8.0
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. . .. Manufacturer/ e .. Current calibration Next calibration
Equipment description Model Identification No. date date
Staubli Robot Staubli-TX60 F13/5Q2UD1/A/01 N/A N/A
TISSUE Probe SATIMO SN 45/11 OCPG45 11/14/2013 11/13/2015
Robot Controller Staubli-CS8 139522 N/A N/A
E-Field Probe ES3DV3 SN:3337 09/05/2014 09/04/2015
ELI4 Phantom ELI V5.0 1210 N/A N/A
. Speag-SD 000
Device Holder HO1 KA SD 000 HO1 KA N/A N/A
Speag-SD 000
DAE4 D04 BM 1398 10/10/2013 10/09/2014
SAR Software Speag-DASY5 DASY52.8 N/A N/A
Liquid SATIMO - N/A N/A
Radio C%"S;';Lr‘”'cat'on R&S-CMU200 | 069Y7-158-13-712 02/17/2014 02/16/2015
. SN46/11 DIP
Dipole SATIMO SID450 0G450-184 11/14/2013 11/13/2016
Signal Generator Agilent-E4438C MY44260051 02/23/2014 02/22/2015
Power Sensor NRP-Z23 US38261498 02/17/2014 02/16/2015
SPECTRUM ANALYZER | Agilent- E4440A MY44303916 10/22/2013 10/21/2014
Rhode &
Network Analyzer Schwarz ZVL6 SN100132 02/17/2014 02/16/2015

Note: Per KDB 865664 Dipole SAR Validation Verification, AGC Lab has adopted 3 years calibration intervals. On
annual basis, every measurement dipole has been evaluated and is in compliance with the following criteria:

1. There is no physical damage on the dipole;

2. System validation with specific dipole is within 10% of calibrated value;
3. Return-loss is within 20% of calibrated measurement;
4. Impedance is within 5Q of calibrated measurement.
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9. MEASUREMENT UNCERTAINTY

The component of uncertainly may generally be categorized according to the methods used to evaluate them.
The evaluation of uncertainly by the statistical analysis of a series of observations is termed a Type An
evaluation of uncertainty. The evaluation of uncertainty by means other than the statistical analysis of a series
of observation is termed a Type B evaluation of uncertainty. Each component of uncertainty, however
evaluated, is represented by an estimated standard deviation, termed standard uncertainty, which is
determined by the positive square root of the estimated variance.

A Type A evaluation of standard uncertainty may be based on any valid statistical method for treating data. This
includes calculating the standard deviation of the mean of a series of independent observations; using the
method of least squares to fit a curve to the data in order to estimate the parameter of the curve and their
standard deviations; or carrying out an analysis of variance in order to identify and quantify random effects in
certain kinds of measurement.

A type B evaluation of standard uncertainty is typically based on scientific judgment using all of the relevant
information available. These may include previous measurement data, experience, and knowledge of the
behavior and properties of relevant materials and instruments, manufacture’s specification, data provided in
calibration reports and uncertainties assigned to reference data taken from handbooks. Broadly speaking, the
uncertainty is either obtained from an outdoor source or obtained from an assumed distribution, such as the
normal distribution, rectangular or triangular distributions indicated in Table 12.1

Uncertainty .
Distributions Normal Rectangular Triangular U-Shape
Multi-plying
Factor(a) 1/k(b) 13 1VE W3

(a) standard uncertainty is determined as the product of the multiplying factor and the estimated range of
variations in the measured quantity

(b) k is the coverage factor
Table 13.1 Standard Uncertainty for Assumed Distribution

The combined standard uncertainty of the measurement result represents the estimated standard deviation of
the result. It is obtained by combining the individual standard uncertainties of both Type A and Type B
evaluation using the usual “root-sum-squares” (RSS) methods of combining standard deviations by taking the
positive square root of the estimated variances.

Expanded uncertainty is a measure of uncertainty that defines an interval about the measurement result within
which the measured value is confidently believed to lie. It is obtained by multiplying the combined standard
uncertainty by a coverage factor. Typically, the coverage factor ranges from 2 to 3. Using a coverage factor
allows the true value of a measured quantity to be specified with a defined probability within the specified
uncertainty range. For purpose of this document, a coverage factor two is used, which corresponds to
confidence interval of about 95 %. The DASY uncertainty Budget is shown in the following tables.
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DAYS5 Measurement Uncertainty
Measurement uncertainty for 30 MHz to 3GHz averaged over 1 gram / 10 gram.

Error Description Uncertainty P_rob_abll_lty Divisor (Ci) | (Ci) Usrfgr?;ﬁy Usnf:r?e?iﬁy
value(£10%) | Distribution 19 10g
(19) (109)
Measurement System
Probe Calibration 6.0 Normal 1 1 1 16.0% 16.0%
Axial Isotropy 4.7 Rectangular V3 0.7 0.7 £1.9% £1.9%
Hemispherical Isotropy 9.6 Rectangular V3 0.7 0.7 1£3.9% 13.9%
Linearity 4.7 Rectangular V3 1 1 12.7% 12.7%
Probe Modulation Response 24 Rectangular V3 1 1 11.4% 11.4%
System Detection Limits 1.0 Rectangular V3 1 1 10.6% 10.6%
Boundary Effects 2.0 Rectangular V3 1 1 £1.2% £1.2%
Readout Electronics 0.3 Normal V3 1 1 10.3% 10.3%
Response Time 0.8 Rectangular V3 1 1 10.5% 10.5%
Integration Time 2.6 Rectangular V3 1 1 £1.5% £1.5%
RF Ambient Noise 3.0 Rectangular V3 1 1 1.7% £1.7%
RF Ambient Reflection 3.0 Rectangular V3 1 1 1.7% 1.7%
Probe Positioner 0.8 Rectangular V3 1 1 1+0.5% +0.5%
Probe Positioning 6.7 Rectangular V3 1 1 1£3.9% 13.9%
Post-processing 4.0 Rectangular V3 1 1 12.3% 12.3%
Test Sample Related
Device Positioning 3.6 Normal 1 1 1 13.6% 12.3%
Device Holder 29 Normal 1 1 1 12.9% 12.3%
Measurement SAR Drift 5.0 Rectangular V3 1 1 12.9% 12.3%
Power Scaling 0.0 Rectangular V3 1 1 10.0% 12.3%
Phantom and Setup
Phantom Uncertainty 4.0 Rectangular V3 1 1 12.3% 12.3%
Liquid Conductivity(Meas.) 2.5 Normal 1 0.78 | 0.71 12.0% 12.0%
Liquid Conductivity(Target) 5.0 Rectangular V3 0.64 | 043 11.8% £1.8%
Liquid Permittivity(Meas.) 2.5 Normal 0.26 | 0.26 10.7% 10.7%
Liquid Permittivity((Target) 5.0 Rectangular V3 0.6 | 0.49 1.7% £1.4%
Liquid
Conductivit?—temperature 1.7 Rectangular V3 0.78 | 0.7 10.8% 10.7%
uncertainty
Liquid
Permittivity-temperature 0.3 Rectangular V3 0.23 | 0.26 10.0% 10.0%
uncertainty
Combined Standard Uncertainty 112.2% £11.9%
Coverage Factor for 95% K=2
Expanded Uncertainty +22.0% | +21.5%
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400.125

435.000

469.975

12.5KHz

36.95 36.68
36.99 36.71
36.91 36.66
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11. TEST RESULTS

11.1. SAR Test Results Summary
11.1.1. Test position and configuration

Head SAR was performed with the device configured in the positions according to KDB 643646 and Body SAR
was performed with the device configurated with all accessories close to the Flat Phantom.

11.1.2. Operation Mode

-Set the EUT to maximum output power level and transmit on lower, middle and top channel with 100% duty
cycle individually during SAR measurement.

‘Per KDB 643646 D01, Passive body-worn and audio accessories generally do not apply to the head SAR of
PTT radios. Head SAR is measured with the front surface of the radio positioned at 2.5 cm parallel to a flat
phantom.

When testing antennas with the default battery:
a. When the SAR< 3.5 W/kg, testing of all other required channels is not necessary for that antenna;

b. When the SAR > 3.5 W/kg and < 4.0 W/kg, testing of the required immediately channel(s) is not
necessary; testing of the other required channels may still be required.

c. When the SAR > 4.0 W/kg and < 6.0 W/kg, head SAR should be measured for that antenna on the
required immediately adjacent channels; testing of the other required channels still need consideration.

d. When the highest measured SAR is < 6.0 W/kg, PBA is not required

‘Per KDB 643646 D01, Body SAR is measured with the radio placed in a body-worn accessory, positioned
against a flat phantom, representative of the normal operating conditions expected by users and typically
with a standard default audio accessory supplied with the radio.

When testing antennas with the default battery: the same test measurement with head part.

The EUT only contains the Testing antenna, Standard battery and default body-worn accessory specified by
customer. The earphone is only for testing



11.1.3. Test Result
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Face Up 400.125 | 12,5 -0.10 6.39 3.195 37 36.68 3.439 8.0

Face Up 435.000 | 12.5 -0.06 7.34 3.670 37 36.71 3.923 8.0

Face Up 469.975 | 12.5 -0.12 5.12 2.560 37 36.66 2.768 8.0
Back Touch | 435.000 | 12.5 -0.14 4.51 2.255 37 36.71 2.411 8.0
Note:

1 During the test, EUT power is 5 W with 100% duty cycle;

2.There is just default battery and antenna in this project;

3 According to KDB 643646 D01, when testing antennas with the default battery:
e. When the SAR< 3.5 W/kg, testing of all other required channels is not necessary for that antenna;

f.  When the SAR > 3.5 W/kg and < 4.0 W/kg, testing of the required immediately channel(s) is not necessary;

testing of the other required channels may still be required.

g. When the SAR > 4.0 W/kg and < 6.0 W/kg, head SAR should be measured for that antenna on the required

immediately adjacent channels; testing of the other required channels still need consideration.
h. When the highest scaled SAR is < 6.0 W/kg, PBA is not required.

Face Up

435.000

12.5

0.05

6.80

3.40

8.0
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APPENDIX A. SAR SYSTEM VALIDATION DATA

Test Laboratory: AGC Lab Test date: Oct. 06,2014
System Check Head 450MHz

DUT: Dipole 450 MHz Type: SID 450

Communication System: CW; Communication System Band: CW; Duty Cycle: 1:1;

Frequency: 435MHz; Medium parameters used: f = 450MHz; 0=0.89 mho/m; er =42.11 ; p = 1000 kg/m? ;
Phantom Type: Elliptical Phantom; Input Power=27 dBm

Ambient temperature ( ): 21.0, Liquid temperature ( ): 21.0

DASY Configuration:

+ Probe: ES3DV3-SN:3337; ConvF(6.71,6.71,6.71); Calibrated: 09/05/2014;
- Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

-Phantom: ELI4 (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

450-HSL-18dBm/27dBm 2/Area Scan (11x33x1): Measurement grid: dx=10mm, dy=10mm

Maximum value of SAR (measured) = 2.67 W/kg

450-HSL-18dBm/27dBm 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 58.262 V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.65 W/kg

SAR(1 g) = 2.35 W/kg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 2.72 W/kg

Wikg
— 2.659

— 2.251

1.760

1.251

0.720

0.231
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Test Laboratory: AGC Lab Test date: Oct. 06,2014
System Check Body 450MHz

DUT: Dipole 450 MHz Type: SID 450

Communication System: CW; Communication System Band: CW; Duty Cycle: 1:1;

Frequency: 450MHz; Medium parameters used: f = 450MHz; 0=0.95 mho/m; er =56.13 ; p = 1000 kg/m? ;
Phantom Type: Elliptical Phantom; Input Power=27 dBm

Ambient temperature ( ): 21.0, Liquid temperature ( ): 21.0

DASY Configuration:

- Probe: ES3DV3-SN:3337; ConvF(7.08,7.08,7.08); Calibrated: 09/05/2014;
- Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

-Phantom: ELI4 (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 450MHz Body/Area Scan (11x33x%1): Measurement grid: dx=10.000mm, dy=10.000mm,
Maximum value of SAR (measured)=2.61 W/Kg
Configuration/System Check 900MHz Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy =5mm, dz=5mm,
Reference Value=56.950 V/m; Power Drift=0.12 dB
Peak SAR (extrapolated) =3.48 W/kg
SAR (1g) =2.33 W/Kg; SAR (10g) =1.61 W/Kg
Maximum value of SAR (measured)=2.679 W/Kg

Wikg
— 2.6¥9

— 2.202

1.725

1.248

0.771

0.294
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APPENDIX B. SAR MEASUREMENT DATA

Test Laboratory: AGC Lab Date: Oct. 06,2014
CW450Low-face up 2.5cm (12.5 KHz)

DUT: Handheld Two Way Radio; Type: HC-5199U

Communication System: CW; Communication System Band: CW 450MHz; Duty Cycle: 1:1;

Frequency: 400.725 MHz; Medium parameters used: f = 450MHz; 0=0.87 mho/m; er =43.15; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ): 21.5, Liquid temperature ( ): 21.0

DASY Configuration:

- Probe: ES3DV3-SN:3337; ConvF(6.71,6.71,6.71); Calibrated: 09/05/2014;
- Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: ELI4 (20deg probe tilt) with CRP v5.0; Type: QD000P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

FRONT/1/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 7.28 W/kg

FRONT/1/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 92.672 V/m; Power Drift =-0.10 dB
Peak SAR (extrapolated) = 8.47 W/kg
SAR(1 g) = 6.39 W/kg; SAR(10 g) = 4.73 W/kg
Maximum value of SAR (measured) = 7.11 W/kg

Wikg
— 7111

— b.867

4.623

3.379

2.135

0.691
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Test Laboratory: AGC Lab Date: Oct. 06,2014
CW450Mid- face up 2.5cm (12.5 KHz)
DUT: Handheld Two Way Radio; Type: HC-5199U

Communication System: CW; Communication System Band: CW 450MHz; Duty Cycle: 1:1;
Frequency:435.000 MHz; Medium parameters used: f = 450MHz; 0=0.89 mho/m; er =42.11; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ): 21.5, Liquid temperature ( ): 21.0

DASY Configuration:

- Probe: ES3DV3-SN:3337; ConvF(6.71,6.71,6.71); Calibrated: 09/05/2014;
- Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: ELI4 (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

FRONT/2/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 7.91 W/kg

FRONT/2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 95.708 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 9.81 W/kg
SAR(1 g) = 7.34 W/kg; SAR(10 g) = 5.41 W/kg
Maximum value of SAR (measured) = 8.17 W/kg

Wikg
— 8.17%

— 6.739

5.303

3.667

2.41

0.995%
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Test Laboratory: AGC Lab Date: Oct. 06,2014
CW450High- face up 2.5cm (12.5 KHz)
DUT: Handheld Two Way Radio; Type: HC-5199U

Communication System: CW; Communication System Band: CW 450MHz; Duty Cycle: 1:1;

Frequency: 469.975MHz; Medium parameters used: f = 450MHz; 0=0.86 mho/m; er =43.28; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ): 21.5, Liquid temperature ( ): 21.0

DASY Configuration:

- Probe: ES3DV3-SN:3337; ConvF(6.71,6.71,6.71); Calibrated: 09/05/2014;
- Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: ELI4 (20deg probe tilt) with CRP v5.0; Type: QD000P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

FRONT/3//Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.72 W/kg

FRONT/3//Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 81.491 V/m; Power Drift = -0.12 dB

Peak SAR (extrapolated) = 6.66 W/kg

SAR(1 g) =5.12 W/kg; SAR(10 g) = 3.86 W/kg

Maximum value of SAR (measured) = 5.63 W/kg

Wikg
— 5.627

— 4.630

3.632

2.635

1.638

0.640
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Test Laboratory: AGC Lab Date: Oct. 06,2014
CW450 Mid -Body —Touch (12.5 KHz)
DUT: Handheld Two Way Radio; Type: HC-5199U

Communication System: CW; Communication System Band: CW 450 MHz; Duty Cycle: 1:1;
Frequency:435.000 MHz; Medium parameters used: f = 450 MHz; 6=0.95 mho/m; er =56.13; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ): 21.5, Liquid temperature( ): 21.0

DASY Configuration:

- Probe: ES3DV3-SN:3337; ConvF(7.08,7.08,7.08); Calibrated: 09/05/2014;
- Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: ELI4 (20deg probe tilt) with CRP v5.0; Type: QDO00P40CD; ;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BACK/2/Area Scan (8x12x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 5.01 W/kg

BACK/2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 73.656 V/m; Power Drift = -0.14 dB

Peak SAR (extrapolated) = 5.96 W/kg

SAR(1 g) =4.51 W/kg; SAR(10 g) = 3.34 W/kg

dB
— 0

—-1.62

-3.64

5.47

-7.29

49.11

0 db = 5.01 Whg = 7.00 dBW/ kg
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Repeated SAR

Test Laboratory: AGC Lab Date: Oct. 06,2014
CW450Mid- face up 2.5cm (12.5 KHz)

DUT: Handheld Two Way Radio; Type: HC-5199U

Communication System: CW; Communication System Band: CW 450MHz; Duty Cycle: 1:1;
Frequency:435.000 MHz; Medium parameters used: f = 450MHz; 0=0.89 mho/m; er =42.11; p= 1000 kg/m? ;
Phantom Type: Elliptical Phantom

Ambient temperature ( ): 21.5, Liquid temperature ( ): 21.0

DASY Configuration:

- Probe: ES3DV3-SN:3337; ConvF(6.71,6.71,6.71); Calibrated: 09/05/2014;
- Sensor-Surface: 3mm (Mechanical Surface Detection), z = 1.0,

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: ELI4 (20deg probe tilt) with CRP v5.0; Type: QD000P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

FRONT/2/Area Scan (8x14x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (measured) = 7.50 W/kg

FRONT/2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 99.025 V/m; Power Drift =0.05 dB

Peak SAR (extrapolated) = 9.10 W/kg

SAR(1 g) = 6.80 W/kg; SAR(10 g) = 5.08 W/kg

Maximum value of SAR (measured) = 7.51 W/kg

Wikg
7.507

6.182
4.858
3.534

2.209

0.885
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APPENDIX C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPHS

Test Setup Photographs
Face Up with 25mm Separation Distance.

Body Back Touch with all accessories
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Note : The headset is just for testing. This tested and electrically similar headsets may be used
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DEPTH OF THE LIQUID IN THE PHANTOM—ZOOM IN
Note : The position used in the measurement were according to IEEE 1528-2003

450MHz Head 450MHz Body
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EUT PHOTOGRAPHS
TOTAL VIEW OF EUT

TOP VIEW OF EUT
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BOTTOM VIEW OF EUT
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BACK VIEW OF EUT

LEFT VIEW OF EUT
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RIGHT VIEW OF EUT
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OPEN VIEW-2 OF EUT
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INTERNAL VIEW-2 OF EUT

INTERNAL VIEW-3 OF EUT

STAINLESS STEEL 100
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INTERNAL VIEW-4 OF EUT
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APPENDIX D. PROBE CALIBRATION DATA

Calibration Laboratory of kL e
Schmid & Partner a Sorvice sulsse TUBGNAIge
Engineering AG ¢

s Bervirio svizzero di tarstura

Zeughaussirasse 41, 8004 Zurich, Switzeriand Swins Calitiration Sarvice

Accrodited by The Swiss Accradiation Sarvice (BAS)
The Swins Accreditation Service is one of the signalories to the EA
Multilateral Agresmant for the recognilion of calibration certificates

Thes calbvation cerificate documents the iracoabdty 1o natonal standams. which resire Ehe phynical unts of maesurements (81)
Thmmnum*rmmm;&mmnmm"“mdhm_

Al calibrasions huyve boen conducted in ihe cosad ishomiony tacity. smvicnmant iemparatune (22 1 0)°C and humidity < TOR.

Catibraten Equipmant used (MATE trtcal for cabivaton)

Prmary Standands [¢] Cal Diate (Cartificats ho. Scheduled Calbraton
Power muter E44108 GE41293874 O3-hor-14 (Mo, 297-01011) Apr-15
Provesr soneor E44134 MY 41488087 D3-Agr-14 (No. 21701811} Apr15
Feleronce 3 ¢ Allsnuaon BMN: 55054 (3c) 03-Apr-14 (No. 217-01815] Apr1%
Refersnce 20 o8 Atencator | SN S5277 (200 D3-Agr-14 (N, 21701818 Aprah
Reference 30 o Atenustor | SN: 55129 (308) 03-Agr-14 (Wo, 21701620 Kgr1%
Refersncn Probe ES30VZ 8N 3013 30-Dc-13 (o, ES3-3013 Dect3) Dec-t4
DAES SN 800 13-Dec-13 (No. DAES-B60_Dectd) Duc-14
Secancary Siaedarcy [} Check Dabe (n house) Scheduled Check
| RF genorator HP BE4BC U301 T00 4-Aug-89 (in house chock Agr-13) In house check: Apr-15
Motwark Aratyrer HP B7S3E | LISITIGOSES 18-Oct-01 [in house check Ocl-13) i hewise chack: Oci-14

Thés cabbration cavisficatn shadl not be reproduced excest in full without wisien aperoval of the lsboratany

Cartificate Na: ES3-3337_Septd

Page 1.6 11
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Calibration Laboratory of 3 i Schwatnerinchar Kalibriiest
Schmid & Partner % Service sulise ddtalonnage

Engineering AG Servizio wvitzem i taratura
Zoughaussirasss 43, 8004 Zurich, Switnand W Bwiss Callbration: Service
Arcrecited by the Swiss Accreditation Sorvios (S45) Accreditation No.: SCS 108
mmmmnmunmwhn
-mmmmmﬂmm
Glossary:
TSL lissue simutating liquid
NORMzx,y.2 sansitivily in free space
ConvF sansitivity in TSL / NORMx y.z
DCP diode compression point
CF crest factor (1/duly_cycle) of the RF signal
ABC.D modulation dependant inearization parameters
Poiarization o  fotation around probe axis
Polarization 8 smummmdmmu&uhinuumwumm:mmmﬂm}.

Le., & = 0 is normal to probe axig

Connector Angle information used in MYsrmﬂhﬂjnm;mthmbumrwm Eyslam
Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE MWWNNMMMWAWM

wm:;sgaénMMnmmwmmmm:w
", June 201
b} JE'E:MML'HMMMMMMMM Rabclmfwhrrd-bﬂdmmdhﬂm
mwwm“{ﬁmwurmhm.thswﬂ February 2005

Methods Applied and Interpretation of Parameters:

. Wﬁm,y.rmmhrE-ﬁﬂdwhtnﬂmawuﬁsﬂuﬂquhTEthuuMHtmmmm}.
NORMx.y.z are only intermediale values, i.e.. the uncertainties of NORMx.y.z does not affect the E--fiakd
umwMTﬁ_{mbﬂmCﬂmﬂ.

. mmwmy,::m.m*mw,mu;mmemcm.mmmu
krmmmhmswmumhquMJ.z.TMumﬂmwﬂﬂummmhlm
in the stated uncertainty of CanvF.

. DM;:MPmWMMmMWMmMWﬂmmwM
HW{mummmj.MFMMdmumﬁmmwm

. PAR:FARHMMIJWMMHMMMMMMMMMM
characteristics

= Axyx Bryx Cxyz Dryr VAxp.x A, B, C, D are numerical nearzation parameters assessad based on
hdmﬁwmhmmmm.mmmmwmﬁmm
media. muhmmmﬂmwmmsm@mhm.

to NORMx.y.2 * ConvF whereby the uncertainty cormesponds Io that given for ConyE. A
ConvF is usad in DASY version 4.4 mmmmmmmawmwm £ 50 MHz 1o £ 100
MHz.

. MWyMﬂMMW:h.MdMMmmWM-MImm
exposed by & palch antennd.

- Swmﬂﬂurhmmuﬂmmmhhuﬁﬂolmmtmmmmmm
{on probe axis). Mo tolerance raquired,

* Connector Angle: The angle is assessed using the information gained by datermining the NORMx (no
uncertainty required)

Certificato Mo: E53-3337_Sepid Page 2 of 11
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ESIDVI - SN:3337 Seplember 5, 2014

Probe ES3DV3

SN:3337

Manufactured:  January 24, 2012
Repaired: August 25, 2014
Calibrated: September 5, 2014

Calibrated for DASY/EASY Systems

(Mote! non-compatible with DASY2 systermn!)

Certificata Mo: ES3-3337_Sep14 Page 3 of 11
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ES30W3- BN 3337 Seplamber 5, 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337
Basic Calibration Parameters

Sansor X Sansor Y Sensor Z Unc (k=2 |
Norm (uViVim))" 11 0.97 1.00 £10.1%
DCP {mV]™ 104.8 1038 1038
Modulation Calibration Parametars
uio Cemmunication System Mams A B c 4] VR Unc™
4B | dBVuv dB mv (k=2}
o oW x| oo 0.0 10 | 000 | 1686 | *36%
¥ | oo 0.0 1.0 18318
Z| 00 0.0 1.0 1647
Ther

uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage faclor k=2, which for a normal distribution corresponds (o a coverage
probability of approximately 95%.

:Thu uncananies of Mo, Y,2Z do not affect the £l uncorainty inside TSL {see Pages 5 ard 5]
 Mumerical inearization paameter. Lncertainty not requind

W- dlsmined using the max. denation from linear responss applying rectanguiar cainbolon and s exprassed for e squase of e

Cenificals No: ES3-3337_Sap14 Page 4 of 11
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ESaDV3- SN:3A3T Sepbember 5. 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Calibration Pnnlmuhr Determined in Head Tissue Simulating Media

Conductivity | b Unect.

f (MHz) P-rnimlq (sm)" ConvFX | ConvFY | ConvFZ | Alpha® | {mm) (k=2)
150 523 0.76 7.58 7.56 7.58 0.07 1.20 $13.3%
450 435 0.87 B.71 8.71 6.71 0.21 1.80 +133%

© Fraquency valliity atrove 300 Mz of = 100 Midz onky applles for DASY w4 4 and bigher (v Page 2], slie 8 s mestrcind 1 1 50 MHz. The
urcafiinty @ this R3S of the ConvF uncerainty & calibrabon froguency and the uncesianty for the indcated frequency Dand. Freguency rikaly
Ibescrw 300 MHz 18 = 10, 25, 40, 50 and T3 Mirz for ConvF assessments ot 30, 84, 128, 150 and T20 MHz respectively, Above 5 GHz frequency
ﬂﬂymhwh*ﬂn%

wamnwwmumwmh and a) can be mtied b 2 0% if Bould compensation fomula & appked o
maasured SAR values, A freguoncess above 3 GHz, the validty of tdue paranieders (v and o) is restricted 1o @ 5% The uncedtainty i ihe RSS of
ﬂ-wwhmmmm

* Alpha/Tiogth @ detnmming duney CRAbeunon SPEAD wirtifits that the remamng doviabon dus 0 he Soundany efhect sfler compensabon =
mm: Nhrmm:ﬁmmmtﬂhﬁwmﬂﬂtuwmwmu1hmw

Certificats Mo: ES3-3337_Sapid Page & of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth™ Unct.
FiMHE® | Parmittivity" ConvF X | ConvFY | ConvFZ | Alpha® |  (mm) (k=2)
150 61.9 0.80 747 A7 J TT 007 1.20 133 %
450 56.7 0.94 708 | 708 | 708 | 012 | 180 | 2133% |

E Frequency wakaity above 300 MHz of = 100 MHz only appies for D.&S—?ﬂnmmthmzp_hu-mn:mm Tha
uncerimnty i the RES of the ConvF uncerinmey oi calitratan frequancy and the urostainty for the d froguency band. Frequency validity
below 300 MHEz is 2 10, 25, 40. 50 and 70 MHz for ConvF ssasssments at 30, 84, 12! 'IEﬂ-Hdmwm Above 5 GHz freguency
mmuwmumm

" Al requancess below 3 GHz. fha validity of tissue parsmeten {u and o} can b nolased 16 2 10% ¥ kqued compenaation formula & appsed o
misdufed SAR vahus Al Frequencies abdve 3 GHz, i walidity of isue parameters (@ and o} is restricied o = 5% Tha uncartainty & the RSS of
mwmurﬂmwmw

% Mipha/Degih ire celermened durng caltvaton SPEAD widTants ihal the rmaining deviaion dus b the boundary affect afier comparsation &
nwy b than = 1% for requencies below 3 GHz and below = 2% for Inequancees tetween 3-8 Giz ot ary distance taiger than hall the robe hg
amrrastor [rom the Bodundary

Cartficate Mo ES3-333T_Sapid Page & of 11
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ESIOV3- SN:3337 September 5, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)
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ES30V3- SN-3337 Saptember 5, 2014

Receiving Pattern (¢), 8 = 0°

=600 MHz, TEM =1800 MHz,R22
- -
- « ™ -
i
i .‘“, B, 08 aa w8 - :.E.;'”- na op"es
- L |y "
!
= e = 1
= ™
L] L] - L] L] [ ]
Tat x Y I Tk x ¥ z
L
LI |

a0 'l‘-t-.it-i'-l- M = =T LEL Bl = B S R e o e --I—!
8§ F
L
|
L

“othy < .du- ] a I~:-'JI - Iu.-u I I'-!clI
Rel[7]

GHH-L diﬂ%(!t 1i'|ﬁ_dﬂ.: J‘E-ﬁtmh:

Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)

Cartificaia No: E53-3337_Sepi4 Page B of 11
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Dynamic Range f(SAR}ead)
(TEM cell , fyuw= 1300 MHz)
L =
10°
g -
= 10
10
] LTI
3 il-:- . ;_ "-I-m‘% [
e i | I‘II. : i i
c‘ |.! | 1| :
104 104 1o 18 101 10t 10
SAR [mW/em3]
LY (. =]
Uncertainty of Linsarity Assessmant: £ 0.6% (k=2)
Cartificais No: ES3-3337_Sepid Page 8af 11
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ESI0V3- 5N3337 Septembar 5, 2014

Conversion Factor Assessment

I = 450 MH2, WGLS Fiasd Phaniom 4.4 F= 450 MHz, WGLS Fist Phaniom 4.4
- L1
- h
L1l L]
3 ak
LS | L]
i:.- | in
F1 5 F1 ]
s iu
) 1
..,,.:_ 1 8
i ",
an s

Devinfion

-i0 -08 -06 -04 02 00 02 04 0& 0B 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% [(k=2)

Cerificate No: E53-3337_Sepid Page 10 of 11
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ES30W3- 5M:3337 September 5, 2014
DASY/EASY - Parameters of Probe: ES3DV3 - SN:3337
Other Probe Parameters

Sansor Arrangement T
Connector Angle () ]
Mechanical Surface Detection Mode enabied
Dptical Surface Detection Moda disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
[ Tip Diameter & mm
Probe Tip o Sensor X Calbration Point Zmm
| Probe Tip 1o Sensor ¥ Calibrabon Point Zmm
Probe Tip to Sensor Z Calibration Point 2 mm
Recommended Measurement Distance from Surlace 2 mm

Cenlificabe No: ES3-3337_Sep1d Page 11.0f 11
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APPENDIX E. DAE CALIBRATION DATA

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughaussirasse 43, BO04 Zurich, Switzarand

Scinveizeriacher Kalibrierdienst
Service sulsse didialonnage
Servizio svizzero di tarstura
Swiss Calibration Service

Accredited by Ihe Swiss Accreditalion Semvice (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Sarvice is one of the signatories to the EA
Muitilateral Agresmant for the recognition of callbration cenificates

cient  AGC-CERT [Auden) Cartificats No: DAE4-1398_Oct13

|CALIBRATION CERTIFICATE |

Dtject DAE4 - 5D 000 D04 BM - SN: 1398 |
|

Calitration procedure(s) QA CAL-06.v26 : , : ] |
Calibration procedure for the data acquisition electronics (DAE)

Calitration date: Oclober 10, 2013

Thig calibration certificate oo T 1 ity to T standands, which realize the physical units of measuwrements (51,
The measursmants and the uncerisnties with confidence probability ane given on the following pages and ahe part of the cerificate,

Al calibrations have been conduciad in the ciosed Eboratary Tacility: snvironmint bermperatune (22 = 3)"C and humidity < T0°%

Calibration Equipment used (MATE critical for calibeation)
Primany Standards |iog Cal Date (Certificate Mo ) Scheduled Calibratian
Keithiey Mullimeter Type 2001 | SN 0810278 01-0ct-13 (Mo 13878) Diai-14 |
Secondary Standands |ID# Chack Date (in housa) Schisduled Chack
Auta DAE Calibration Linit SE WS 053 AA 1001 07-Jan-13 {in house chack) Inv house check: Jan-14
Calibrator Box V2.1 BE UM5 D06 AA 1002  O7-Jan-13 {in howse check) In house check: Jan-14
Nama Ful‘_n.'ﬁfl Signature
| Calibrated by: R.Mayoraz Technician )
| : e
iﬁnmm by Fin Bomioit’ Daputy Technical Manager F/{/M&P
o,
Issued: Octiober 10, 2013
| This calibration cartificate shall not be reproduced axcept in full without wiitten approvial of the laboratary:

Certificate Mo: DAE4-1388_Oct13 Page 10of 5
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Calibration Laboratory of o,

o Sl Schwaizerischer Kalibrierdienst
Schmid & Partner e Service suisse @'dtalonnaga
Engineering AG e Servizio svirzero di taratura
Zoughaussirasse 43, 8004 Zurich, Switzeriand ‘-‘ﬁlfﬁﬁ‘-‘ Swiss Calibration Service
#eleliol
Accredited by tha Swiss Accreditation Service (SA5) Ascreditation No: SCS 108

The Swiss Accreditation Service is one of the signatories 1o the EA
Mulilateral Agreement Tor the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

» Conneclor angle: The angle of the connector is assessed measuring the angle
mechanically by a tool inserted. Uncertainty is not required.

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncerainty.

* [DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is inciuded in this
measureameant.

=  Commen mode sensilivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

= AD Converter Values with inputs shorfed: \Values on the intermal AD converter
corresponding to zero input voltage

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

= [nput Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

» 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 information. Below this voltage, a battery
alarm signal is generated.

» Power consumption: Typical value for information. Supply currents in various operating
modes.

Certificate No: DAE4-1338_0ct13 Page 2 of 5



DC Voltage Measuremeant
AJD - Converter Resolution nominal

Report No.:AGC01570141104FH01

High Range: iLSB= B.1pV, full range=  -100...+300 mV
Low Range: 1LSB = GinV , full range = -1.....+3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring fime: 3 sec
Calibration Factors x i Zz
High Range 404.147 = 0.02% (k=2) | 404,125 £ 0.02% (k=2) | 403.583 = 0.02% (k=2)
Low Range 3.97351 + 1.50% (k=2) | 3.99134 + 1.50% (k=2) | 3.96993 =1.50% (k=2)
Connector Angle
| Connector Angle o be used in DASY system 195,01

Certificale No: DAE4-1398_Oct13 Page 3of §
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Appendix
1. DC Voitage Linearity
High Range Reading (uV) Diffarence (V) Error (%)
Channel X + Input 199993.80 .96 -0.00
Channel X + Input 20001.48 0.86 0.00
Channel X = Input ~19998.33 1.89 -0.01
Channel Y + Input 190893 67 -0.83 -0.00
Channal Y + Input 19890.87 -0.65 -0.00
Channel Y - Input -20000.78 061 0.00
Channel 2 + Input 190994.78 0.34 0.00
Channel 2 + Input 19060.79 -0.74 -0.00
Channel Z - Input -20001.29 -1.08 0.01
Low Range Reading (V) Differance (uV) Error (%)
Channel X + Input 200047 0.40 -0.02
Channel X + Input 201.47 0.11 0.05
Channel X = Input -198.29 028 0.13
Channel Y + Input 2001.20 029 0.0
Channal ¥ + Input 20083 0.80 -0.30
Channal ¥ - Input -198.98 0.44 022
Channel 2 + Input 200113 0.29 0.01
Channal + Input 200.34 -1.05 0,52
Channal - Input -198.72 -1.08 055
2, Common mode sensitivity
DASY measurement parameters: Aute Zero Time: 3 sec; Measuring time: 3 sac
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channal X 200 -13.30 -14.96
=200 15.96 14.26
Channel ¥ 200 B.58 8.53
- 200 -10.64 -10.82
Channel Z 200 T.20 T35
- 200 -8.78 =10.00
3. Channel separation
DASY measurement parameters: Aulo Zero Time: 3 sec; Measuring lime: 3 sec
Input Voltage (mV) | Channel X (u¥) | Channel Y (uV) Channel Z (1V)
Channel X 200 - =279 -1.69
Channal Y 200 412 - -2.08
Channel Z 200 8.54 238 -

Cerfificate No: DAE4-1398_Oct13

Page 4of 5
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Report No.:AGC01570141104FH01

High Range (LSB) Low Range (LSB)
Channal X 15962 16491
Channal Y 15951 16621
Channel Z 15854 15212

5. Input Offset Measurement
DASY measuremen! paramelers: Aulo Zero Time: 3 sec; Measuring time: 3 sec

|nput 10MO
Average (1V) | min. Offset (W) | max. Offset (uv) | ' ?::]w“"
Channel X .35 -1.45 035 0.33
Channel ¥ -1.44 -2.26 £.41 0.33
Channel Z -2.29 -3.88 -0.89 0.46
6. Input Offset Current
Maminal Input circuttry offset curent on all channels: <254
7. Input Resistance (Typical values for information)
Zaroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channal Y 200 200
Channel Z 200 200
B. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Lavel (VDC)
Supply (+ Vce) +7.9
Supply (- Vec) 7.6
9. Power Consumption (Typical valuas for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting {mA)
Supply (+ Vec) +1.01 +5 +14
Supply (- Vee) -0.01 -8 .

Caortificate No: DAE4-1398_Oct13d

Page 5ol 5

Page 61 of 71



Report No.:AGC01570141104FH01
Page 62 of 71

APPENDIX F DIPOLE CALIBRATION DATA

SATIMO

The miGITweYe Vision COmpNTy

SAR Reference Dipole Calibration Report

Ref: ACR.3134.13.5ATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XTXIANG STREET
BAOAN DISTRICT, SHENZHEN, P.R. CHINA

SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 450 MHZ
SERIAL NO: SN 46/11 DIP 0450-184

Calibrated at SATIMO US
2105 Barrell Park Dr. - Kennesaw, GA 30144

|ACCREDITED
bl aticn CERT HT146:02
111413
Smwncary:
Its docurnent presents the roethod and results from an aceredited SAK reforemee dipole calibrabion
performed in SATIMO USA using the COMOSAR ted bench Al cabibration results ane racenble

to mobronal metralogy institutions,
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SARREFERENCE DIPOLE CALIBEATION REFORT

Page 63 of 71

Reft ACRIIZ 4 1T EATI A

SATIMO
Mg Function Diate S‘z’gnmw?
Frepared by Jéréme LUC Product Manager 11/14/2013 ~fE
Checked by ; Yerome LUC Product Manager 11/14/2013 ;;jf‘:ﬁ'
Approvad by : Kim RUTKOWSE] Quality Manager 1171472013 | | Asdheetfis
| Chestomar Name
ATTESTATION
) OF GLOBAL
Drstribution ; COMPLIANCE
0T,
fzmie Date AModifications
A 11/14/2013 Ininal release

Thia dhovumend s Rl vt b reproefuced, cxogd o id] or in parl, withod The wrillen sgproval of SATTME
Tk infrmalion comdaizal kerdn i fo b wsedd oy for e prrposs for which il e aubeilied ane i el o

FPage: 210

b relespuel T whole or porl widwoud weillen approved o S4TIMC.



Report No.:AGC01570141104FH01
Page 64 of 71

$SARREFERENCE DIPOLE CALIBRATION REPORT Rt ACRIIZANSATUA
SATIMD

TABLE OF CONTENTS

2

LT L L T . §

Eal

Product DESCTIPLION e reecresrnessnseessmmnssessssssssssnssrnnssssssssssssessrensseasmssssnnsmssarmssnssermsens o

3.1 General Informaion 4

4.1 Eetum Loss Requirements 5

4.2 Mechanical Requircments 5

5 Memsure el UnCerTHIIILY covivesveiessieresss e sevesmessassressasssasssesssnsissesmssseases sassassaresssnasns o

5l Eetum Loss 5

5.2 Dimension Measurem ent 5

53 Validation Measrement 5

o Calibration Measurement Fesults. ..o cese e na O
6.1  Retum Loss and Impedance G

6.2 hechanical Dimengiong

=4

T W aliclarion MU ASIIPEINIEIIT ..ooiiet it iesicesie s seies e s msmnsmm s mssesmn s ssss s mnbnma s nesma s smn smssmemnrme T
7.1 hMeasurement Condition

7.2 Head Liguid Measnrement

T.3 Measurement Fesult

L =T -

7.4 Body Mesurement Result

&

Lagt of FOQUUEPIENE ..ot e et ee e ns s s s s snennsnsemenes T

Page: 317

This documans skl vof be repraducad, eregnr i il ar ia parr, withoes fhae written sppraval of SATID
The inlemahion aoovkarned Bereie s to be wsed oniv for the prepase far which it 15 sfodfted and 1 nof fo
B rulvcasd 1 wrfode wr poarl walfead weilba gl off SATIMG,



Report No.:AGC01570141104FH01
Page 65 of 71

$AR REFERENCE DIPOLE CALIBRATION REPORT Reft ACR 312 4122ATIA
SATIMO

1 INTRODUCTION

This documnent contains a summary of the requirements set fodh by the IEEE 1528, OET 65 Bulletin
C and CELVIEC 62209 standards tor reference dipoles used for SAR measurement system validations
and the messurcments that were peaformmed to venfy that the product complies with the fore

mentioned standads,

2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 450 MHz REFERENCE DIFOLE
hannfacturer Satimao
hMaodel SID450
Serial Murnber SN 4671 DIP 0G4 50-1584
Product Condition (new / used) | Used

A vearly calibration interval is recommended.

3 FRODUCT DESCRIPTION

31 GENERAT. TNFORMATTON

Satima’s COMOSAR Validation Thipales are built in accordance to the TEEE 1328, OFT 65 Bulletin
O and CETIEC 62209 standards. The product iz designed for use with the COMOSAR test bench
only.

J—

Fignre 1 - Satime OOMOSAR Validation Dipols

Fage: 4710

Thos doweomert 3hull mof by reprodiaced, exogat 1 fadl or 11 pert, withood Mo wrfiey appraral GF SAT IML.
Tha tformatian cantsineg Berei 15 to Be arsed anlp foe the mepase for which 17 15 2ebofad and & nof fe
b releaed in whale ar part witioes weinte appraval af SATMO
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SATIMO

4 MEASUREMENT METHOI)

The IEFE 1528, OET 65 Bulletin ¢ and CEIIEC 62209 standards provide requirements for
reference dipoles used for system wvalidation measurements. The following measurements were
performed to verify that the prodnet complies with the fore mentioned standards.

4.1 RETTUEMN LOSE REQUIREMEMNTS

The dipole used for SAR system validation measurements and checks must have a returm loss of -20
dB3 or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL RICQUIREMIENTS

The IEEE Std. 1528 and CELVIEC 62209 standards specity the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAE test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth fora 2
mm phantom =hell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below reprezent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurem ents.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
FPage: 10

This docuemert shall vof be reproduced, exceptin full or 1 part, without the writfen approval of SATIMO.
The informafion confained herain is fo be used only for the purpose for which 1f 15 submitted and 1s not fo
be releqsed in whole or parf withouf wriffen approval of SATIMO.
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6 CALIBEATION MEASUEEMENT RESULTS

6.1 RETURM LOSS AND IMPEDAMCE

420

Frequency Mz
4410 40

L0

-3
Froguency (MH:) Roturn Loss (dB) Fayuirvment (dB) I podance
450 -13.78 -20 54.0 0+ 5,1 K2
6.2 MECHANICATL DIMENSIONS
Frospueeney kAH - L mimn hmm dmm
required LTETINCE ramqired masired rafined meadred
300 420.0 11 %, 230.0 £1 % 6.3311 %
450 2690.0 21 %, PALE 166, 7 +1 % Fafs [FLLIR N PaRs
750 176.0 21 %, 100.0 £1 %, .35+l %
RAL RO % HAR 1% AR %
a0n 149.0 41 %, 2331 % EEES R
1450 291 11 % 171 % b k1 %
1500 A0S +1% S0.0+1% AW
1640 ra.0 11 %. 45,71 % b k1 %
1750 TR2+1% 429+1 % EEES R
1800 rL0 L1 %. 41,711 % b k1 %
1900 ARO+1 % 95+1 % AW
1950 B6.3 11 % F5L1 % b k1 %
2000 A5 +1 % 175+1 % ERTE 3 )
2100 BLOLI% 3ITTLLR 3.6 L1 %
2300 ST L1 M JZHLLE B L1 M
2450 S5 41 % Ina+1 % I 1 W
2e00 ARD L1 % 1821 % 2.6 L1 %
el 415 +1 %, 25041 % G ] %,
2500 37031 %, LR EEES R
AT00 34,741 % 26441 % ERTE 3 )
Paae: o1

Tons documart skall not be reproduced, excgpt iyfidl or oy part, wifaout iy wrniben agproval of JATIMG.
Tovac drfarmmidivin coarsicarnel Racrasir io b b aosedl saly fas Sha prarpu e fias wohich 00 o sofenitied cusl i e T

By releced in whale or part waid wriftorappooval 5 SATTMD.
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T VALIDATION MEASUREMENT

The TEEE #td. 1528, OET 65 Bulletin C and CELIEC 62209 standards state tha the system
validation measurements must he performed using a reference dipole meeting the fore mentioned
reflum loss mmd mechunicol dimension requiranents, The validotion measurement must be perfonmed
againgt a liguid filled flat phantom, with the phantom constructed az ontlined in the fore mentioned
shmdardz. Per the standards, the dipele shall be pesitioned below the bottem of the pheamtom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surfuce of the dipele al the deseribed digtance fom the bottom surface of the phantom.

7.1 MEASUBREMENT CONDITION
Seftware OFEMIAR V4
Prantom BN 2009 BARTL
Probe SN AN ERGL2
Lagud Head Liquid Values: eps’ © 42.5 sigma ; 0.8
Dristance hebweaen dipole center and liquid 50 mm
Ared scan resclubion de=0mm’dy=3mm
Foem Besm Besolulion dx=Snenddy=Rrndde=teen
Fraquency 450 M=
Iripul power 0 dBm
Liguid T emperaturs 21 e
Lt Terrperature 21
Lab Humicity 45 %4
T2 HEAD LIQUID MEASUREMENT
Fiuguency Rebaliwe preomillivily (&) Cannlued iy [1) &
WM
requirad measured requined measurad
Fo 13315 % 0BT L%
450 431545 % Pas5s 00743 % Pass
rau 414 5% IHY +3 %
3 41.5 +5% n.9n +5 %
aug 415 5% 097 £5 %
1450 40,5 £5 % 120435 %
1500 40.4 +£5% 1.2345%
L0 A0,2 L5 % 1.3115%
L1750 401 £5 % LIT+5%
1RON 40.0 +5 % 1.40 +5%
L300 A00 L5 % 1,40 L5 %
1asn 400 £5 % 14043 %
2000 400 £5 % 14043 %
£100 ELE-FEE 1,49 L0 %
4300 0L LBTLs%
Fra TEFESS Lo Es %
2600 39.0 +5 % 1.96 +3%
2000 205 £5 % 2,40 &3 %
a0 ITILL R 291 L5%
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7.1 MEASUREMENT RESULT

The [EEE &Std. 1523 and CELIEC 62202 stmmdeards stale tha the syston vehdalion measurcments
should produce the SAR wvalies shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All 3AR values are normalized to 1 W forward power. In

bracket, the measured SAR iz given with the used mpul power

ne_a_':::nw 1 g sl (v 10 g 5an [ kel vy
required measured required rvea sured

oo 285 1.%4

450 458 4.91{0.43] 3.06 .13 (0.51)
=0 &.42 3.55

#3u %086 B2

ann mn.A k.99

1.0 i3 1B

pail] . 164

LG40 .2 lod

1750 6.4 193

1000 0.4 0.1

La0g ny 5

1350 40,5 0.9

000 4l.1 1.1

100 Ad.b 1.3

FELTT . FEE]

2450 5.4 24

2EDD 5.3 28

F000 538 1%.7

3500 7.1 5

<)

ik
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SATIMO
T4 BODY MEASUREMENT RESULT
Sodlware OPEMNSLE. V4
Fhantom OH 20407 BT
Brobe M e ERG12:
Liquid Body Liqud Valuzs: eps” 57 &g | 030
Listance bobweon dipole conter ard hgad 14 Lrrnen
Area scan resclbion de=fmm dy=8mm

Foom Acan Eesahition

dx=Smmdy=smidz=Snm

Frequuaney

450 Tz

Tnput Jower 20 dRm
Liguad T emperulure 21°2
Lab Temperahure 21°2
Lab Hurmuduty 45%
F“‘r:';;::"" 1 g 54 Wik 10 g SAR (¥ kg
measured measured
=0 507 (051 1250377
3 \\
= 1
# \"»..\_.L_--H
[
1 ] l‘--_"""-.
bz 4 1] 1 %6 1 o»
I Pre— Fiasd Zmw}
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§ LIST OF EQUIPMENT

Equipment Summary Sheet

E quipment Manufactmrer / Current MNext Calibration
Tdendflcation Na.
Descripiion Model Calibration late Date
SAN Phantam Safima S-S GS AT 1 fealldated. Mo ca h’.ﬂllf:l.!irm Mo cal
pequired, aured,
. . . . Mvalidated. Mo ca Walidated, Mo call
COMOSAR Tesl Bench Versicn 3 A Faquired. )
Netwcrk Anglyzer | Phod Ef'vi“'“"“” SN10C132 027213 026
Calpes Carrera CALIPER-01 1272210 1272013
. . S Charadenzed pror lo|Chareclerized prior lo
Relersnce “robe Sabmo EFGITES 2 1811 test. Mo cal required. |test. Mo cal required.
Multimatar Keithlay 2000 11 BBE56 1182210 117201 3
Signal Gonoratar Agilant E44 380 MY 4R0TOSE 1210 1270013
T & Charactenzaed procto [Characharized prior to
Anplifier Asthercamm Sh0A0 test. Mo ca required [test Mo cal required
Powrar Matar H= Ede184 LIS38 261498 1142210 1172013
Power Sansor HP ECP-E 264 LISaT181460 112010 112013
. - Charactenzad pror to|Charactarized priorto
Direcional Coupler Narda 4216-20 01586 lest. Mo ca requared. |lesl. Mo cal required.
Temparature and . . LA o
Humidity Sansor Cantral Company 11-661-3 AL 04
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