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SAR TEST REPORT

FM Handheld Transceiver

LXT560

Midland Radio Corporation

5900 Parretta Drive Kansas City Missouri United States 6420

MMALXT560

3690A-LXT560

Portable Device

General Population /Uncontrolled Exposure

2012-01-18

2012-01-30, 2012-01-31, 2012-02-16

2012-02-17

0.3520 W/kg (Head 50 % Duty Cycle)
0.3575 W/kg (Body 50 % Duty Cycle)

FCC OET Bulletin 65 supplement C
RSS-102 (Issue 4)

IEEE 1528, 2003

ANSI/IEEE C95.1, C95.3

IEC 62209 : 2006 / IEC 62209-2 : 2010

In the configuration tested, the EUT complied with the standards specified above.

Remarks:

This report details the results of the testing carried out on one sample, the results contained in this test
report do not relate to other samples of the same product. The manufacturer should ensure that all
products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any
configuration other than that detailed in the report, the manufacturer must ensure the new system
complies with all relevant standards. Any mention of SGS Testing Korea Co., Ltd. or testing done by
SGS Testing Korea Co., Ltd. in connection with distribution or use of the product described in this
report must be approved by SGS Testing Korea Co., Ltd. in writing.

Tested by > Robin Jung

M 2012-02-17

Approved by . Charles Kim C - ‘C - TIC-:-.. 2012-02-17
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1. General Information

1.1 Testing Laboratory

SGS Kaorea Co., Ltd.
Wireless Div. 2FL, 18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, Korea 435-040

Telephone : +82 +31 428 5700
FAX 1 +82 +31 427 2371
Homepage : Www.ee.sgs.com/Korea

1.2 Details of Applicant

Manufacturer : Midland Radio Corporation

Address : 5900 Parretta Drive Kansas City Missouri United States 64120
Contact Person : David Kingsolver

Phone No. : 816-241-8500

Fax No. : 816-241-8500

E-mail : davidk@midlandradio.com

1.3 Version of Report

Version Number Date Revision
00 2012-02-01 Initial issue
01 2012-02-17 Revision 01

1.4 Description of EUT(s)

EUT Type : FM Handheld Transceiver
Model - LXT560
Serial Number :N/A
Mode of Operation : GMRS, FRS
Body worn Accessory : Belt Clip

- GMRS (462.5500 Mt ~ 462.7250 M)
FRS (467.5625 Mz ~ 467.7125 M)

Antenna : Fixed Type

- GMRS (462.5625 Mz : 1.29 W)
FRS (467.5625 M : 0.316 W)

Battery Type 4 x AAA Alkaline(6 V) / Rechargeable Ni-MH battery pack (4.8 V)

Tx Frequency Range

Max. Conducted RF Power
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1.5 Test Environment

Ambient temperature (22 £ 2)°C
Tissue Simulating Liquid |: (22 £ 2)°C
Relative Humidity (55 £ 5) % R.H.

1.6 Operation Configuration

Reference Positions for Handheld Radio Transmitters

In general handheld radio transmitters like GMRS/FRS/LMR devices are used in held to face position or
with a speaker/microphone combination as body-worn configuration.

Held to face position

For held to face position the flat section of a SAM Phantom or a flat phantom is used.
The center of the radiating structure is to set on the middle position of the flat phantom. The distance
between sample and flat phantom is 2.5 cm.

For the measurement head tissue simulating liquid is used.

Belt Clip/Holster Configuration

Test configurations for body-worn operated EUTSs are carried out while the belt-clip and/or holster is
attached to the EUT and placed against a flat phantom in a regular configuration. An EUT with a headset

output it tested with a headset connected to the device.

Body dielectric parameters are used.
There are two categories for accessories for body-worn operation configurations:

1. accessories not containing metallic components

2. accessories containing metallic components.
When the EUT is equipped with accessories not containing metallic components the tests are done with the
accessory that dictates the closest spacing to the body. For accessories containing metallic parts a test with
each one is implemented. If the multiple accessories share an identical metallic component (e.g. the same
metallic belt-clip used with different holsters with no other metallic components) only the accessory that
has the closest spacing to the body is tested.
In case that a EUT authorized to be body-worn is not supplied or has no options to be operated with any
accessories, a test configuration where a separation distance between the back of the device and the flat
phantom is used. All test position spacings are documented.
Transmitters operating in front of a person’s face (e.g. push-to-talk configurations) are tested for SAR
compliance with the front of the device positioned to face the flat platform. SAR Compliance tests for
shoulder, waist or chest-worn transmitters are carried out with the accessories including headsets and
microphones attached to the device and placed against a flat phantom in a regular configuration.
The SAR measurements are performed to investigate the worst-case positioning. This is documented and
used to perform Body SAR testing. [2]. Body tissue simulating liquid is used.
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1.7 EVALUATION PROCEDURES

- Power Reference Measurement Procedures

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device
under test in the batch process. The Minimum distance of probe sensors to surface determines the closest measurement
point to phantom surface. The minimum distance of probe sensors to surface is 4 mm. This distance cannot be smaller
than the Distance of sensor calibration points to probe tip as defined in the probe properties (for example, 2.7 mm for

an ET3DV6 probe type).

- The entire evaluation of the spatial peak values is performed within the Post-processing engine
(SEMCAD). The system always gives the maximum values for the 1 g and 10 g cubes. The algorithm to
find the cube with highest averaged SAR is divided into the following stages:

1. The extraction of the measured data (grid and values) from the Zoom Scan.

2. The calculation of the SAR value at every measurement point based on all stored data (A/D values and
measurement parameters)

3. The generation of a high-resolution mesh within the measured volume

4. The interpolation of all measured values from the measurement grid to the high-resolution grid

5. The extrapolation of the entire 3-D field distribution to the phantom surface over the distance from sensor
to surface

6. The calculation of the averaged SAR within masses of 1g and 10g.

The probe is calibrated at the center of the dipole sensors that is located 1 to 2.7 mm away from the probe tip.
During measurements, the probe stops shortly above the phantom surface, depending on the probe and the
surface detecting system. Both distances are included as parameters in the probe configuration file. The
software always knows exactly how far away the measured point is from the surface. As the probe cannot
directly measure at the surface, the values between the deepest measured point and the surface must be
extrapolated. The angle between the probe axis and the surface normal line is less than 30 degree.

In the Area Scan, the gradient of the interpolation function is evaluated to find all the extreme of the SAR
distribution. The uncertainty on the locations of the extreme is less than 1/20 of the grid size. Only local
maximum within -2 dB of the global maximum are searched and passed for the Cube Scan measurement.
In the Cube Scan, the interpolation function is used to extrapolate the Peak SAR from the lowest
measurement points to the inner phantom surface (the extrapolation distance). The uncertainty increases
with the extrapolation distance. To keep the uncertainty within 1% for the 1 g and 10 g cubes, the
extrapolation distance should not be larger than 5 mm.

The maximum search is automatically performed after each area scan measurement. It is based on splines in
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two or three dimensions. The procedure can find the maximum for most SAR distributions even with
relatively large grid spacing. After the area scanning measurement, the probe is automatically moved to a
position at the interpolated maximum. The following scan can directly use this position for reference, e.g.,
for a finer resolution grid or the cube evaluations. The 1g and 10g peak evaluations are only available for
the predefined cube 7x7x7 scans. The routines are verified and optimized for the grid dimensions used in
these cube measurements. The measured volume of 30x30x30 mm contains about 30g of tissue. The first
procedure is an extrapolation (incl. Boundary correction) to get the points between the lowest measured
plane and the surface. The next step uses 3D interpolation to get all points within the measured volume. In
the last step, a 1g cube is placed numerically into the volume and its averaged SAR is calculated. This cube
is the moved around until the highest averaged SAR is found. If the highest SAR is found at the edge of the
measured volume, the system will issue a warning: higher SAR values might be found outside of the
measured volume. In that case the cube measurement can be repeated, using the new interpolated maximum
as the center.

1.8 The SAR Measurement System

A photograph of the SAR measurement System is given in Fig. a. This SAR Measurement System uses a
Computer-controlled 3-D stepper motor system ( Speag Dasy 4 professional system ). A Model ET3DV6
1782 E-field probe is used to determine the internal electric fields. The SAR can be obtained from the
equation SAR= o (|Ei|2)/ p where 6 and p are the conductivity and mass density of the tissue-simulant. The
DASY4 system for performing compliance tests consists of the following items:

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

*A dosimeter 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.
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Fig a. The microwave circuit arrangement used for SAR system verification

* 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 2000 or Windows XP.

* DASY4 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 to validate the proper functioning of the system.
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1.9 System Components
ET3DV6 E-Field Probe
Construction : Symmetrical design with triangular core Built-in shielding

against static charges PEEK enclosure material (resistant to
organic solvents, e.g. glycol).

Calibration : In air from 10 Mk to 2.5 Gz In brain simulating tissue
(accuracy + 8%)
Frequency : 10 Mk to>6 (lz; Linearity: £0.2 dB (30 Mk to 3 (ffz)
Directivity : %0.2 dB in brain tissue (rotation around probe axis)
+0.4 dB in brain tissue (rotation normal to probe axis)
Dynamic : 5 uW/gto>100 mW/g; Linearity: £0.2 dB
Range
Srfce. Detect : +0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces A
Dimensions : Overall length: 330 mm

Tip length: 16 mm ET3DV6 E-Field Probe

Body diameter: 12 mm
Tip diameter: 6.8 mm
Distance from probe tip to dipole centers: 2.7 mm
Application : General dosimetry up to 3 Gz Compliance tests of mobile
phone

NOTE:
1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX C” for the Calibration

Certification Report.
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SAM Phantom

Construction: The SAM Phantom is constructed of a fiberglass
shell integrated in a wooden table. The shape of
the shell is based on data from an anatomical
study designed to determine the maximum
exposure in at least 90% of all users. 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 the
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 in the
robot

Shell Thickness: 20+£0.1 mm

Filling Volume: Approx. 25 liters

SAM Phantom

DEVICE HOLDER

Construction In combination with the Twin SAM
PhantomV4.0/V4.0C or Twin SAM, 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, flat phantom).

Device Holder '

1.10 SAR System Verification

The microwave circuit arrangement for system verification is sketched in Fig. b. The daily system accuracy
verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see
if the measured SAR was within +/- 10% from the target SAR values. This test was done at 450 Miz. The
test for EUT was conducted within 24 hours after each validation. The obtained result from the system
accuracy verification is displayed in the table 1 (SAR values are normalized to 1W forward power delivered
to the dipole). During the test, the ambient temperature of the laboratory was in the range (22 £ 2) ° C,
the relative humidity was in the range (55 = 5) % R.H. and the liquid depth above the ear reference
points was above 15 cm in all the cases. It is seen that the system is operating within its specification, as the
result is within acceptable tolerance of the reference value.
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Fig b. The microwave circuit arrangement used for SAR system verification

C. Agilent Model E4419B Power Meter
D. Agilent Model 9300H Power Sensor

E. Agilent Model 777D/778D Dual directional coupling

F. Reference dipole Antenna

System Validation Results

Photo of the dipole Antenna

| | ST, | oo [oon |, | 40

(398 mW) C)
N e | 450 1 1.95 mwig 1.96 mWig 051 | 2012:01-31 | 223
S%?cig/lzs 4;(())dl\)/l/Hz 1.89 mW/g 1.98 mW/g 476 | 2012:01-30 | 223
A e el K e

Table 1. Results system validation
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1.11 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Agilent Model 85070D
Dielectric Probe (rates frequence band 200 Mk to 20 GHz) in conjunction with Agilent E5070B Network
Analyzer(300 KHz-3000 Mtz ) by using a procedure detailed in Section V.
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Dielectric Parameters

FOR) | M€ | Limits/ Measured — T Simulated Tissue
type Permittivity Conductivity o
Temp(TC)
Measured, 2012-01-31 44.6 0.84 22.3
Head Recommended Limits 43.5 0.87 21.0~23.0
Deviation(%) 2.53 -3.45 -
Measured, 2012-01-30 56.0 0.93 22.3
450 Recommended Limits 56.7 0.94 21.0~23.0
Body Deviation(%) -1.23 -1.06 -
Measured, 2012-02-16 56.0 0.93 22.3
Recommended Limits 55.05 0.91 21.0~23.0
Deviation(%) -1.70 -2.15 -

The composition of the brain tissue simulating liquid

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.

Ingredients Frequency (M)

(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 41.45 | 52.4 | 41.05| 56.0 | 54.9 | 40.4 | 62.7 | 73.2
Salt (NaCl) 395 | 149 | 145 | 14 | 135 | 0.76 | 018 | 05 0.5 | 0.04
Sugar 56.32 | 46.78 | 56.0 | 45.0 | 56.5 | 41.76 | 0.0 | 58.0 | 0.0 0.0
HEC 098 | 052 | 1.0 1.0 1.0 | 1.21 | 0.0 1.0 0.0 0.0
Bactericide 0.19 | 0.05 | 0.1 0.1 0.1 | 027 | 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 | 368 | 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 [4492| 00 0.0 | 26.7
Dielectric 435 | 56.7 | 415 | 55.2 | 420 | 56.8 | 40.0 | 53.3 | 39.2 | 52.7
Constant

Conductivity 087 | 094 | 090 | 097 | 1.0 | 1.07 | 140 | 152 | 1.80 | 1.95
(S/m)

Salt: 99%% Pure Sodium Chloride

Water: De-ionized, 16 MQ" resistivity

Sugar: 98"% Pure Sucrose

HEC: Hydroxyethyl Cellulose
DGBE: 99"% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether
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1.12 Test Standards and Limits

According to FCC 47CFR 8§2.1093(d) The limits to be used for evaluation are based generally on criteria
published by the American National Standards Institute (ANSI) for localized specific absorption rate
(“SAR™) in Section 4.2 of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kHz to 300 GHz,” ANSI/IEEE C95.3-2003, Copyright 2003 by the
Institute of Electrical and Electronics Engineers, Inc., New York, New York 10017. These criteria for SAR
evaluation are similar to those recommended by the National Council on Radiation Protection and
Measurements (NCRP) in “Biological Effects and Exposure Criteria for Radio frequency Electromagnetic
Fields,” NCRP Report No. 86, Section 17.4.5. Copyright NCRP, 1986, Bethesda, Maryland 20814. SAR is
a measure of the rate of energy absorption due to exposure to an RF transmitting source. SAR values have
been related to threshold levels for potential biological hazards. The criteria to be used are specified in
paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the
frequency range from 100 kHz to 6 GHz. Portable devices that transmit at frequencies above 6 Gz are to be
evaluated in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and calculations to
demonstrate compliance with MPE field strength or power density limits for devices operating above 6 (lz
should be made at a minimum distance of 5 cm from the radiating source.

(1) Limits for Occupational/Controlled exposure: 0.4 W/kg as averaged over the whole-body and spatial
peak SAR not exceeding 8 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume in the
shape of a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall not
exceed 20 W/kg, as averaged over an 10 grams of tissue (defined as a tissue volume in the shape of a cube).
Occupational/Controlled limits apply when persons are exposed as a consequence of their employment
provided these persons are fully aware of and exercise control over their exposure. Awareness of exposure
can be accomplished by use of warning labels or by specific training or education through appropriate
means, such as an RF safety program in a work environment.

(2) Limits for General Population/Uncontrolled exposure: 0.08 W/kg as averaged over the whole-body and
spatial peak SAR not exceeding 1.6 W/kg as averaged over any 1 gram of tissue (defined as a tissue volume
in the shape of a cube). Exceptions are the hands, wrists, feet and ankles where the spatial peak SAR shall
not exceed 4 W/kg, as averaged over any 10 grams of tissue (defined as a tissue volume in the shape of a
cube). General Population/Uncontrolled limits apply when the general public may be exposed, or when
persons that are exposed as a consequence of their employment may not be fully aware of the potential for
exposure or do not exercise control over their exposure. Warning labels placed on consumer devices such as
cellular telephones will not be sufficient reason to allow these devices to be evaluated subject to limits for
occupational/controlled exposure in paragraph (d)(1) of this section.(Table .4)
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Human Exposure

Uncontrolled Environment
General Population

Controlled Environment
Occupational

Partial Peak SAR

(Partial) 1.60 m W/g 8.00 m Wi/g
Partial Average SAR

(Whole Body) 0.08 mW/g 0.40 m W/g
Partial Peak SAR 4,00 mWig 20,00 m Wig

(Hands/Feet/Ankle/Wrist)

Table .4 RF exposure limits
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2. Instruments List
. Serial Due date of
Maunfacturer Device Type Number Calibration
Stéaubli Robot RX90BL FO3/5W05A1/A/01 N/A
Schmid& . . .
Partner Dosimetric E-Field ET3DV6 1782 April 13, 2012
. . Probe
Engineering AG
Schmid&
Partner \;‘5|9 g MtHZ Sés.tenl‘ D450V/2 1015 August 21, 2013
Engineering AG aliaation Dipole
Schmid& e
Partner Daltzallea::(i(r]grl]si::tslon DAE3 479 August 29, 2012
Engineering AG
Schmid&
Partner Software DASY 4 V4.7 - N/A
Engineering AG
Schmid&
Partner Phantom SAM\}D 4hgntom $Eigg(5) N/A
Engineering AG '
Agilent Network Analyzer E5070B MY42100282 March 30, 2012
Agilent D'e'ecﬂ'i‘t’ Probe 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 03, 2012
. MY41495307 September 29, 2012
Agilent Power Sensor E9300H MY41495308 | September 29, 2012
Agilent Signal Generator E4421B MY43350132 July 05, 2012
Empower RF e 2001-
Systems Power Amplifier BBS3Q7ECK 1032 D/C 0336 March 30, 2012
Ené@%\{g%SRF Power Amplifier BBSngEZSC AJ 1010 September 06, 2012
Agilent Dual Directional 777D 50128 July 10, 2012
g Coupler 778D 50454 July 06, 2012
Agilent D”‘g’}i'gggé RF 86205A MY31402302 July 12, 2012
Microlab LP Filter LA-O7N N/A October 01, 2012
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3.Summary of Results

* Conducted Power Table

. Output Power(W)
Mode Channel Frequency (M) High /Low
DC6V DC4.8V
High 1.29 0.96
1 462.5625
Low 0.318 0.263
High 1.28 0.960
2 462.5875
Low 0.317 0.260
High 1.29 0.960
3 462.6125
Low 0.317 0.262
High 1.27 0.950
GMRS 4 462.6375
Low 0.319 0.261
High 1.29 0.950
5 462.6625
Low 0.321 0.262
High 1.29 0.950
6 462.6875
Low 0.322 0.259
High 1.29 0.950
7 462.7125
Low 0.322 0.259
8 467.5625 0.302 0.252
9 467.5875 0.309 0.251
10 467.6125 0.310 0.251
FRS 11 467.6375 N/A 0.313 0.249
12 467.6625 0.311 0.249
13 467.6875 0.313 0.249
14 467.7125 0.316 0.254
High 1.28 0.950
15 462.5500
Low 0.315 0.261
High 1.29 0.950
16 462.5750
Low 0.316 0.261
High 1.29 0.940
17 462.6000
Low 0.316 0.261
High 1.28 0.950
18 462.6250
Low 0.317 0.261
GMRS .
High 1.27 0.940
19 462.6500
Low 0.317 0.259
High 1.29 0.950
20 462.6750
Low 0.316 0.261
High 1.29 0.930
21 462.7000
Low 0.317 0.257
High 1.28 0.940
22 462.7250
Low 0.316 0.258
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Ambient Temperature (°C) 22+2
Liquid Temperature (°C) 22+2
2012-01-30
Head & Body SAR Date 0120016
Distance Traffic Channel
, 19 SAR 19 SAR
Mode Position EUT Side ngzgm Baétéry Frequency POW(GJBI)DHH (100 % Duty Limits
() Channel Cycle) (W/kg)
(cm)
DC 4.8 462.637 4 -0.203 0.550
DC 6.0 462.637 4 -0.198 0.704
Head Face Up 25
DC 4.8 462.550 15 -0.277 0.530
DC4.38 462.725 22 -0.203 0.513
GMRS DC 4.8 462.637 4 -0.259 0.561 1.6
0 DC 6.0 462.637 4 0.185 0.715
Horizontal
Body [ Face Down | (Beltclip) DC 4.8 462.550 15 -0.062 0.528
DC 4.8 462.725 22 -0.087 0.516
0 Tilt
(Belt clip) DC6.0 462.637 4 0.006 0.440
DC4.8 467.562 8 -0.177 0.366
Head Face Up 2.5 DC4.8 467.637 11 -0.328 0.361
DC4.8 467.712 14 -0.126 0.352
FRS 1.6
DC4.8 467.562 8 -0.180 0.415
0
Body | Face Down | Horizontal DC4.8 467.637 11 0.348 0.362
(Belt clip)
DC4.8 467.712 14 -0.091 0.392

* The EUT is fitted with Belt Clip accessory and placed directly against a phantom (no gap) in case of Face Down

side.

* The EUT was tested in Low, Middle and High channel at each mode as the general case. Please refer to the above

conducted power table for verifying the channels.

* This test was conducted in reference to KDB447498 D01 and KDB643646 DO1.

* Even if the measured SAR value was Low, Middle and High channels were tested at both modes for a reference.
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450 Mz Head Validation Test
Date: 2012-01-31

Test Loboratory: 8GS koorea (Gunpo Laboratory )
Fila Name; Validationd50Mhz_Head. dad

Input Power @ 398 mW

DUT: Dipole 450 MHz; Type: D430V2: Serial: D450VE - SN: 1015
Program Name: Validation 4506 Hz

Communication System: CW; Frequency: 430 MHzDuty Cyele: 101
Medum parameters used: £= 450 MHz; o = (.84 mho/m; &_= 44.6; p = L} I:E.I'm3
Fhantom section; Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1782; ConvF(6.89, 6.89. 6.89): Calibrated: 2011-04-14

- Bensor-Surface: dmm (Mechanical Surface Detection))

- Electromics: DAES Snd7%; Calibrated: 201 1-08-29

« Phartom: SAM MIC #2000-93 with CRP_Right: Type: SAM MIC #2000-93; Seral: TP-1300
- Measurement SW: DASY 4. V4.7 Build 80 Postprocessing 8W: SEMCAD, V1S Build 135

Validation_450MHz/Area Scan (61x121x1): Mensurement grid: dx—15mm. dy—15mm
Maximum valve of SAR (interpolated) = 207 mW/g

Validation_450MHz/Zoom Scan (Tx7x7)/Cube : Measurement gnd: dx=5mm. dv=5mm. dz=5mm
Reference Value = 499 Vim, Power Daft = 00,021 B

Peak SAR {extrapolpted) = 3.12 Wik

SAR( g) = 196 mW/g: SARD g) = 1.3 mW'g

Maximum valve of SAR (measured) = 2.09 mW/g

-5.55

-7.40

-9.25

0 dB = 2.09mW/g
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450 Mz Body Validation Test
Date: 2012-00-30

Test Loboratory: 8G5 korea (Gunpo Laboratory
File Name; Validationd 500 hz_Body.dad

Input Power @ 398 mW

DUT: Dipole 450 MHaz; Type: D450V2; Serial: D4SOVZ - SN: 1015
Program Name: Validation 450MHz

Commimication System: CW, Frequency, 430 MHz; Duty Cyele: 101
Medium parameters used: = 450 MHz: o = 0.927 mho/'m; 8 = 56, p= 1000 Iv.'.g.l'm3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1782; ConvF(7.49, 749, 7.49): Calibrated: 2011-04-14

- Bensor-Surface: dmm {Mechanical Surface Detection)

- Electromics: DAES 8nd7%, Calibrated: 2611-08-29

« Phartom: SAM MIC #2000-93 with CEF_Right: Type: 8AM MIC #2000-53; Serial: TP-1300
- Measurement SW: DASY4, V4.7 Build 80 Postprocessing SW: SEMCAD, V1.8 Build 186

Validation_450MHz/Area Scan (61x121x1): Mensurement grid: de=15mm. dv=15%mm

Maximum value of SAR (interpolated) = 2.08 mW/g

Validation_450MHz/Zoom Scan (Tx7xT)/Cube U: Measurement gnd: dy=5mm, dv=5mm1, de=5mm
Reference Value = 480 Vim: Power Dinft = -0.021 JB

Peak SAR (extrapolated) = 3.27 Wikg

SAR(1 g) = 1.98 mW/g: SAR(10 g) = 1.3 mWig

Maximum value of SAR (measured) = 2.11 mW/g

dB
0.000

-1.91
-1.82
-5.74

-1.65

-4.56

0 dB=2.11mW/g
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Date: 2012-02-16

Test Laboratory: SGS Korea {Gunpo Laboratory )
File Name: Vahdationd30hihe Body.dad

Input Power : 358 mW

DUT: Dipole 450 MHz; Tyvpe: D50V, Serial: DMS0VZ - SN: IS
Prosram Nome: Validation_ 4500 Hz

Communication System: CW: Frequency: 450 MHz:Duty Cyele: 1:1
Medium parameters used: I'= 450 MHz: o = 0.914 mho/m; &, = 55; p = 1000 I:E."mﬂ'
Phantom section: Flat Section

[DASYS Configuration:

- Probe: ET3DVE - BN1782; ConvF(7.49, 7.49, 7.49); Calibrated: 2001 1-04-14

« Bensor-Surface: dnom (Mechancal Surface Detection)

- Electronics: DAES Snd 7% Calibrated: 201 1-(8-29

- Phantom: SAM MIC #2000-23 with CRP Right; Type: SAM MIC #2000-93; Serial: TP-1300
- Measurament 5W; DASYS, V4.7 Build #0r; Postprocessing SW: SEMCATY, V1.8 Build 186

Validation_450MHz/Area Scan (61x121x1): Measurement grid: dx=15mm, dv=13mm
Maxomum value of SAR (interpolated) = 2.01 mW/g

Validation_430MHz/Zoom Scan (Tx7x7HCube I Measurement grid: ds—3mm, dy—Hnm.
dz=5mm

Reference Value = 47,5 Vim; Power Drift = -0.035 dB

Peak SAR (extrapolated) = 2.98 Wikg

SAR(1 g)= L89 mW/g: SAR(I0 g) = 1.29 mWig

Maximum value of SAR (measured) = 2.0 mWig

-1.80
360
-5.39
.19

.99

{+dB = 2.02mWig
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SAR Test Plot
Date: 2012-01-31

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Maume: 45004he Head i GMRS 1dad

DUT: LXTS60; Type: FRS/GMRS; Serial: 1108000001
Program Nane: Head

Commumcation System: GMES, Frequency: 462,637 MHz Duty Cyele: 1:1
Medium parameters used (interpolated): = 462.637 MHz; a = 0.831 mho/ni: ¢ = 4.3 p = 1000 I-Lg,fm3
Phantom section: Flat Section

DASY Configuration:

- Probe: ET3DVE - SN1782: ConvF(6.85, 6.89. 6.8%): Calibrated: 2011-04-14

- Benzor-Jurface; dmm { Mechanical Surface Datection)

« Electromics: DAEY Sad7%: Calibrated: 201 1-08-29

- Phantom: AN MIC #2000-93 with CRF_Fight: Type: 8AM BMIC #20040-53; Senal: TP-1300
- Measurement SW: DASYS, V4.7 Build 8¢ Postprocessing SW: SEMCAD, V1.8 Bwld 136

Head_Front_Ch.4_25mm gap/Area Scan (81x121x1): Mensurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) — 0,638 mWig

Head_Front_Chd_23mm gap/Zoom Scan (Tx7xTHCube 0 Measurement grid: dx—3mm, dy-5mum,
dz=5mm

Reference Value = 26.9 Vim; Power Drift = -0.203 dF

Peak SAR (extrapolated) - 0,761 Wike

RAR(L g) = 0550 mW/g SAR(ID g) = 0.406 mW/g

Muamum value of 8AR (measured) = 0L578 mWig

di
000

.52
-1.04
=457

-6.09

-1.61

0 dB = 0.578mW /g
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Date: 20012-01-31

Test Laboratory: 368 kKorea (Gunpo Laboratory)
4300hz_Head(GMRS).dad

File Name;

DUT: LXTS60; Type: FRSIGMES; Serial: 1108000001
Program Name: Head

Commumication System: GARS; Frequancy: 462,637 MHz; Duty Cvele: 101
Medium parameters used (inferpolated):; I = 462.637 MHz: ¢ = 0,851 mho/m; &, = 44.3; p = 1000 kg/m*
Phantom section: Flat Section

DAY Conflguration:
= Probe: ET3DVE - SN178L; ConvF{6. 8%, 6.89, 6.89); Calibrated: 201 1-04-14

- Sensor-Surface: 4mm {Mechameal Surface Detection)

- Electronics: DAE3 80479, Calibrated: 2011-08-29

= Phantom: SAM MIC #2000-93 with CEP_Right: Type: SAM MIC #2000-53; Seral: TP-1300
« Measurement SW: DASY 4, V4.7 Build 80; Postprocessing 8W: SEMCAD, V1.8 Build 184

Head_Front_Chd_23mm gap 6V/Ares Scan (81x121x1) Measurement grid: du—13mm. dy=13nmm
haximum value of SAR (imerpolated) = 0. 846 mW /g

Head Front_Ch.4_25mm gap 6V/Zoom Scan (TxTxTWCube 00 Measurement grid: ds=3mm, dy="5mm,
de=3mm

Reference Value = 32.3 Vim: Power Draft = -0, 198 JB

Peak SAR (extrapolated) = 1.01 W/kg

SAR(1 g) = 0,704 mW/g: SAR(10 g) = 0,492 mW/g

Maximum value of SAR (measured) = 0L737 mW'g

dB
.00

-1.83
-1.78
-5.67
-1.56

-9.45

0 dB =0.T3TmW /g
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Diate: 20012-01-31

Test Laboratory: 805 korea (Gunpo Loboratory )
430Mhz_Head(GMRS).dad

File Mame;

DUT: LXTS60; Type: FRSOGMES; Serial: 1108000001
Program Name: Head

Communication System: GMRS; Frequeney: 46255 MHz; Duty Cycle: 111
Medium parameters used (interpolated). = 462.55 MHz, o = 0.831 mho/m; g = 44.3; p = 1000 }s;g',-fm"‘r
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ETADV6 - SN1782: ConvF(6.89, 6.89, 6.89); Calibrated: 201 1-04-14

- Bensor-Surface; dmm {Mechanical Surface Detection)

= Electromics: DAEY Snd7%: Calibrated: 201 1-08-29

- Phantom: SAK MIC #2000-93 with CEP_Right: Type: 8AM MIC #2000-53; Senal: TE-1300
- Measurement SW: DASY 4. V4.7 Build 8 Postprocessing 5W: SEMCAD. V1.8 Build 186

Head_Fromt_Ch.15_25mm gap/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (mterpolated) = 0.53%9 mWig

Head_Front_Ch.15_25mm gap/Zoom Scan (Tx7x7pCube O Measurement grid: du-5mm, dy-5mm,
dz=5%mm

Reference Value = 26,9 Vim; Power Drift = -0.277 dB

Peak SAR {extrapolated) - 0.76% Wike

SAR(L g) = 0.530 mW/g; SAR(10 g) = 0.370 mWig

Maximum value of SAR (measured) = 0,554 mWig

dB
.ooa

-1.93
-1.85
-h.78
-1.70

463

0 dB = 0.554mW /g
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Diate: 20012-01-31

Test Laboratory: 805 korea (Gunpo Loboratory )
430Mhz_Head(GMRS).dad

File Mame;

DUT: LXTS60; Type: FRSOGMES; Serial: 1108000001
Program Name: Head

Commumication System: GRS, Frequeney: 462,725 MHz:Duty Cyvele; 101
Medium parameters used (interpolated): = 462.725 MHz: o = 0.851 mho/m; & = 44.3; p = 1000 kg'm*
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ETADV6 - SN1782: ConvF(6.89, 6.89, 6.89); Calibrated: 201 1-04-14

- Bensor-Surface; dmm {Mechanical Surface Detection)

= Electromics: DAEY Snd7%: Calibrated: 201 1-08-29

- Phantom: SAK MIC #2000-93 with CEP_Right: Type: 8AM MIC #2000-53; Senal: TE-1300
- Measurement SW: DASY 4. V4.7 Build 8 Postprocessing 5W: SEMCAD. V1.8 Build 186

Head_Fromt_Ch.22_25mm gap/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (mterpolated) = 0,543 mWig

Head_Front_Ch.22_25mm gap/Zoom Scan (Tx7x7pCube O Measurement grid: du-5mm, dy-5mm.
dz=%mm

Reference Value = 20.7 Vim; Power Drift = -0.203 dB

Peak SAR {extrapolated) - 0.724 Wikg

SAR(L g) = 0.513 mW/g; SAR(10 g) = 0.371 mWig

Maximum value of SAR (measured) = 0.538 mW/g

dB
.ooa

-1.66
AN
-1.97
-b.62

.28

0 dB = 0.538mW /g
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Diate: 20012-01-30

Test Laboratory: 80G8 korea (Gunpo Loboratory )
File Name; 4300hz_Bodw GMRS).dad

DUT: LXTS6; Type: FRSIGMRS:; Serial: 1008000001
Program Name: Body

Commumication System: GAMRE; Frequeney: 462 637 MHz: Duty Cyvele; 101
Medium parameters used (interpolated); 1= 462,637 MHz, o = 0938 mho/m; g =337 p= 10 I:g."m3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ETADVE - SN1T82: ConvF(7 4%, 749, 749y Calibrated: 2011-04-14

- Bensor-Surface: dmm  Mechanical Surface Detection)

= Electronics: DAEY Snd 7% Calibrated: 201 1-08-29

- Phantom: SAK MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-53; Senal: TP-1300
- Measurement SW: DASY 4. V4.7 Build 8 Postprocessing 8W: SEMCAD. V1.8 Build 186

Body_Back Ch.4_Umm gap/Area Scan (81x121x1): Measurement gnd: dx=15mm. dy=15mm
Maximum valve of SAR (mterpolated) = 0.603 mW/ g

Body_Back _Ch.4_0mm gap/Zoom Scan (Tx7x7HCube 0; Measurement grid: du—3mm. dy-3mm. dz—3mm
Eeference Value = 22.6 Vim; Power Dnft = -0.259 dB

Peak 8 AR (extrapolated) = L8113 Wikg

SAR(L ) = 0,561 mW/g; SARID g) = 0,405 mWig

Muamum value of SAR (measured ) = 0.389 mW/g

-8.63

0 dB = 0. 589mW /g
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Date: 2012-01-30

Test Laboratory: 8G5 korea (Gunpo Laboratory)
Fila Nume; 450Mhz_Bodw(GMRS) dad

DUT: LXTS60; Type: FRSIGMRES; Serial: 1108000001
Program Name: Body

Commumication System: GARS; Frequancy: 462,637 MHz; Duty Cvele: 101
Medium parameters used (inferpolated): I = 462.637 MHz: ¢ = 0,938 mho/m; & = 557, p = 1000 kg/m*
Phantom section: Flat Section

IASY A Configuration:

« Probe: ETADVS - SN1TRZ; ConvF{7.49, 7.4%9, 749 Calibrated: 201 1-04-14

- Sensor-Surface: 4mm {Mechameal Surface Detection)

- Electronics: DAES Snd7%; Calibrated: 2011-08-29

« Phantom: SAM MIC #2000-93 with CEP_Right; Type: SAM MIC #2000-%3; Serial: TP-1300
« Measurement SW: DASY Y, V4.7 Build B Postprocessing 5W: SEMCAD, V1.8 Build 186

Body_Back Ch.d_0mm gap 6V battery/Area Scan (81x121x1): Messurement grid: ds—15mm, dy—13nm
Maximum value of SAR (interpolated) = 0,797 mWig

Body Back Ch.4 hmm gap &Y battery/Zoom Scan (Tx7xTWCube (1 Measurement grid: dx=5mm, dv="3mm,
de=3nmm

Reference Value = 287 Vim:, Power Draft = 0,183 dB

Peak SAR (extrapolated) = 1.04 Wike

SARCL g) = 0718 mW/g: SAR(ID g) = (L5315 mWig

Maximum value of SAR (measured) = 0,732 mW'g

dB
.00

-1.70
-1.40
-5.09

-6.79

8,49

0 dB = 0.752mW /g
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Date: 2012-01-30
Test Laboratory: 8G5 horea (Gunpo Laboratory )
File Name: 4500 hz_Bodw( GMRS).dad

DUT: LXTS60; Type: FRS/GNES; Serial: T1OS00MM 1
Program Name: Body

Commumication Svstem: GAMRS, Frequeney: 462 .55 MHz; Duty Cycle: 1:1
Medium parameters used (interpolated). = 462.55 MHz; ¢ = 0.938 mho/m; & = 55.7, p = 1000 k.g-‘m:*
Phantom section: Flat Section

DASY 4 Confipuration:

- Probe: ET3ADVE - SN1782: ConvF(7.49, 749, 7.49); Calibrated: 2011-04-14

- Bensor-Surface; dmm {Mechanical Surface Detection)

= Electrodics: DAEY Sad 7% Calibrated: 201 1-08-29

- Phantom: SAM MIC #2000-93 with CRF_Fight; Type: SAM MIC #2000-53; Senal: TP-1300
- Measurement SW: DASY S V4T Build 80 Postprocessing SW: SEMCAD. V1.8 Bwld 186

Body_Back_Ch.15_Umm gap/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum valve of SAR (mterpolated) = 0,557 mW'g

Body_Back_Ch.15_0mm gap/Zoom Scan (Tx7xTHCube % Measurement grid: dx=5nom, dy—3nm,
dz=%mm

Reference Valug = 23.3 Vim; Power Drift = -00.067 dB

Peak SAR (extrapolated) - 0.763 Wike

SAR(1 g) = 0.528 mW/g: SAR(I0 g) = 0.381 mW/g

Maximum valuz of SAR (measured) = 0.554 mWig

0 dB = 0.554mW/g
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Date: 2012-01-30

Test Laboratory: 8G5 borea (Gunpo Laboratory )
File Name: 4500 hz_Bodw( GMRS).dad

DUT: LXTS60; Type: FRSGNRES; Serial; 1108000001
Program Name: Body

Commumication System: GMRS; Frequeney: 462 725 MHz; Duty Cyele; 1:1
Medium parameters used (interpolated): £ = 462.725 MHz; o = 0,938 mho'm; 2_= 55.7; p = 1000 kgm?*
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1T82; ConvF{7 4%, 7.4%9. 749 Calibrated: 2011-04-14

- Bensor-Surface: 4mm {Mechanical Surface Detection)

= Electrodtics: DAEY Sad7%: Calibrated: 201 [-08-209

- Phantom: SAM MIC #2000-93 with CRF_Fight; Type: SAM MIC #2000-53; Senal: TP-1300
- Measurement SW: DASY S V4T Build 80 Postprocessing SW: SEMCAD. V1.8 Bwld 186

Body_Back_Ch.22_Umm gap/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum valve of SAR (mterpolated) = 0.5347 mW/g

Body_Back_Ch.22_Omm gap/Zoom Scan (Tx7xTHCube % Measurement grid: dx=5nmm, dy—3nm,
dz=5mm

Reference Value = 23.8 Vim; Power Drift = -1L08T dB

Peak SAR {extrapolated) = 0.74% Wikg

SAR(L g) = 0516 mW/ g SAR(ID g) = 0.375 mW/g

Maximum valug of SAR (measured) = 0.542 mW/g

db
.000

1.1
-3.42
512

683

.54

0 dB =0 542mW/g
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Communication Svstem; GMRS, Frequency: 462 637 MHz; Duty Cycle: 1:1
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HMNA 1/1

Date 2012-02-16

Medium parameters vsed (interpolated). £ = 462.637 MHz, o = 1,932 mho'm; ¢, = 34.8; p = 1000

kg/m
FPhantom section: Flal Section

DASYS Configuration:

- Probe: ET3DVE - BN178L; ConvF(7.49, 7.49, 7.49), Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)
- Electronics: DAES 8n479%; Calibrated: 201 1-08-29

- Phantom; SAM MIC #2000-93 with CRF_Right; Tvpe: SAM MIC #2000-93; Serial; TP-1300
- Measurement SW; DASY S, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 136

Body_Back_Ch.4_Belt Clip Tilt Omm gap 6% battery/Area Scan (81x121x1);

Measurement grid: dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR evaluatiom.
Muxmmum valoe of SAR (interpolated) = (L558 mWig

Body_Back_Ch.4_0imm gap 6V battery 2/Zoom Scan (TX7x7THCube (1 Measurement

gril; dx=5mm, dy=5mm, dz=5mm

Eeference Value = 26,1 Vim: Power Drift = 0uits JB
Peak SAR (extrapolated) = (1612 Wikg

SARCT g) = 440 mW g SARID g) = 0.327 mW/ig

Info: Interpolated medium parameters used for AR evaluation.
Maximum value of SAR (measured) = 0460 mWig

-1.53
-3.06
4,58
.11

-F.6id

0 dB = 0.460mW/g

file: 1C:Users\ jongwon_ma'Desktop' 450Mhz_Body(GMRS) 2012 02 16-1'450Mhz...  2012-02-17
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Date: 2012-01-31

Test Laboratory: 8G8 horea (Gunpo Laboratory )
File Name: 4500 hz_Head(FRS ) dad

DUT: LXTS6 Type: FRS/GMRS; Serial: 110500001
Program Name: Head

Commumication Svstem: FRS; Froquency: 467,562 MHz; Duty Cyele;: 101
Mediwm parameters used: £= 467.6 MHz, o = 0,855 mho'm; £ =442 p = 1000 I|:1;-‘m3r
Phantom section: Flat Section

DASY 4 Confipuration:

- Probe: ETADVE - SN1782: ConvF(6.89, 6.89. 6 89); Calibrated: 2011-04-14

- Bensor-Surface: dmm {Mechanical Surface Detection)

= Electroaics: DAEY Sad 7% Calibrated: 201 1-08-29

- Phantom: SAM MIC #2000-93 with CRF_Right; Type: SAM MIC #2000-53; Senal: TP-1300
- Measurement 5W: DASY 4. V4.7 Build 80 Postprocessing SW: SEMCAD. V1.8 Bwld 186

Head_Front_Ch.8_25mm gap/Area Scan (B1x121x1): Measurement grid: dx=15mm. dy=15mm
Maximum valve of SAR (mterpolated) = 0,389 mW'g

Head_Front_Ch.8_23mm gap/Zoom Scan (Tx7x7WCube 0 Measurement grid: dy-5mm. dy—3num,
dz=%mm

Reference Valuz = 19.8 Vim; Power Drift = -0.177 dB

Peak SAR (extrapolated) - 0,506 Wike

SAR(1 g) = 0.366 mW/g: SAR(I0 g) = 0.270 mW/g

Maximum value of SAR (measured) = 0.383 mWig

0 dB = 0.383mW/g
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File Mame;

Test Laboratory: 808 korea (Gunpo Loboratory )
430Mhz_Head(FRS).dad

DUT: LXTS60; Type: FRSOGMES; Serial: 1108000001
Program Name: Head

Communication System: FRE; Frequancy: 467 637 MHz; Duty Cyele: 101
Medium parameters used (interpolated): = 467.637 MHz: o = 0,855 mho/m; & = 44.2; p = 1000 kg'm*
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ETADV6 - SN1782: ConvF(6.89, 6.89, 6.89); Calibrated: 201 1-04-14

- Bensor-Surface; dmm {Mechanical Surface Detection)

= Electromics: DAEY Snd7%: Calibrated: 201 1-08-29

- Phantom: SAK MIC #2000-93 with CEP_Right: Type: 8AM MIC #2000-53; Senal: TE-1300
- Measurement SW: DASY 4. V4.7 Build 8 Postprocessing 5W: SEMCAD. V1.8 Build 186

Head_Fromt_Ch.11_25mm gap/Area Scan (81x121x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (mterpolated) — 0,392 mWig

Head_Front_Ch.11_25mm gap/Zoom Scan (Tx7x7pCube O Measurement grid: du-5mm, dy-5mm,
dz=%mm

Reference Value = 20.5 Vim; Power Drifi = -0.328 dB

Peak SAR {extrapolated) - 0,497 Wike

SAR(L g) = 0.361 mW/g: SAR(10 g) = 0.268 mWig

Muaximum value of SAR (measured) = D378 mW/g

dB
f.oaa

-1.51
-3.02
-1.52
-6.03

-71.54

0 dB = 0.378mW /g
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Test Laboratory: 8068 korea (Gunpo Loboratory )
File Name; 4500 hz_Head{FRS ) dad

DUT: LXTS6; Type: FRSIGMRS; Serial: 1008000001
Program Name: Head

Communication System: FRE; Frequancy: 467 712 MHz; Duty Cyele: 101
Nlediwm parameters used (interpolated); = 467.712 MHz, o= 0,855 mho'im; g =44.2; p= 10 I:g."m3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ETADV6 - SN1782: ConvE(6.89, 6.89, 6.89); Calibrated: 201 1-04-14

- Bensor-Surface; dmm {Mechanical Surface Detection)

= Electromics: DAEY Snd7%: Calibrated: 201 1-08-29

- Phantom: SAK MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-53; Senal: TP-1300
- Measurement SW: DASY 4. V4.7 Build 8 Postprocessing 5W: SEMCAD. V1.8 Build 186

Head_Fromt_Ch.14_25mm gap/Area Scan (81x121x1}: Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (mterpolated) = 0,373 mWig

Head_Front_Ch.14_25mm gap/Zoom Scan (Tx7x7yCube O Measurement grid: du-5mm, dy-5mm,
dz=5mm

Reference Value = 20.3 Vim; Power Dirifi = -0, 126 dB

Peak SAR (extrapolated) - 0.487 Wike

SAR(1 g) = 0.352 mW/g: SAR(I0 g} = 01.261 mWig

Maximum value of SAR (measured) = 0,369 mWig

dB
f.oaa

-1.51
-3.02
-1.53
-6.04

-1.55

0 dB = 0 369mW/g
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Date: 2012-01-30

Test Laboratory: 8G5 korea (Gunpo Laboratory)
File Name; 4300 he_Body(FRS).dad

DUT: LXTS60; Type: FRSIGMRES; Serial: 1108000001
Program Name: Body

Communication Syvstem: FRS; Frequency: 467,562 MHz,Duty Cycle: 1:1
Medium parameters used: = 467.6 MHz, & = 0.942 mho'm; & =337 p= 1000 hg-fm?'
Phantom section: Flat Section

DASY 4 Configuration:

= Probe: ETADVS - SN1T8Z; ConvF({7.49, 7.4%9, 7.49); Calibrated: 201 1-04-14

- Sensor-Surface: 4mm {Mechameal Surface Detection)

- Electromics: DAES Snd7%; Calibrated: 2011-08-29

« Phantom: SAM MIC 82000-93 with CEP_Right: Type: SAM MIC #2000-%3; Serial: TP-1300
« Measurement SW: DASY 4, V4.7 Build B Postprocessing 5W: SEMCAD, V1.8 Build 186

Body_Back Ch.8_0Omm gap/Ares Scan (81x121x1): Measvrement grid: dx—13mm. dy=13mm

haximum value of SAR {imerpolated) = 0.456 mW /g

Body Back Ch.8 (hmm gap/Zoom Scan (TxTx7WCube 0: Measurement grid: ds=5mm, dy="5mm, dz=%mm
Reference Value = 21.0 Vim; Power Drift = -0. 180 dB

Peak SAR (extrapolated) = 0.606 Wike

SAR(L g) = 0.415 mW/g: SAR{I0 g} = 0.298 mWig

Maximum value of SAR (measured) = 0436 mWig

di
0.00o

-1.70
-1.41
4.1
-6.62

-8.52

0 dB = 0. 436mW /g
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Test Laboratory: 8G5 korea (Gunpo Laboratory)
File Name; 4300 he_Body(FRS).dad

DUT: LXTS60; Type: FRSIGMRES; Serial: 1108000001
Program Name: Body

Communication System: FRS; Frequency: 467,637 MHz, Duty Cycle: 1:1
Medium parameters used (inferpolated); I = 467.637 MHz: ¢ = 0,942 mho/m; &, = 557, p = 1000 kg/m*
Phantom section: Flat Section

ASY S Configuration:

« Probe: ETADVES - SN1T8Z; ConvF{7.49, 7.4%9, 749 Calibrated: 201 1-04-14

- Sensor-Surface: 4mm {Mechameal Surface Detection)

- Electronics: DAES Snd7%; Calibrated: 2011-08-29

« Phantom: SAM MIC 82000-93 with CEP_Raght; Type: SAM MIC #2000-%3; Serial: TP-1300
« Measurement SW: DASY 4, V4.7 Build B0; Postprocessing 8W: SEMCALD, V1.8 Bwild 186

Body_Back Ch.11_0mm gap/Area Scan (81x121x1): Measurement grid: ds—13num, dv—13mm

Maximum value of SAR (interpolated) = 0,434 mWig

Body _Back Ch.11_lhmm gap/Foom Scan (7x7xTHCube (1 Measurement grid; ds=3mm, dv=>5mm, dz=5mm
Reference Value = 20.2 Vim; Power Drift = 0,348 dB

Peak SAR (extrapolated) = 0.531 Wike

SAR(1 g) = 0.362 mW/g; SAR(1D g) = (.259 mWig

Maimum value of SAR (measured) = 0381 mWig

di
0.00o

1.1
-1.42
-h5.14

-G5S

-8.56

0 dB =038 1mW /g
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Test Laboratory: 80G8 korea (Gunpo Loboratory )
File Name; 4300 hz_Bodv(FRS).dad

DUT: LXTS6; Type: FRSIGMRS:; Serial: 1008000001
Program Name: Body

Communication System: FRE; Frequancy: 467 712 MHz; Duty Cyele: 101
Nediwm parameters used (interpolated); = 467.712 MHz, o= 0,942 mho'im; g =337 p= 10 I:g."m3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ETADVG - SN1782; ConvF{T.4%, 7.4%, 7.4%) Calibrated: 2001 1-04-14

- Sensor-Surface: dmm {Mechanical Surface Detection)

« Electromics: DAEY Snd79; Calibrated: 201 1-08-29

- Phantom: SAK MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-53; Senal: TP-1300
- Measurement 5W: DASY 4, V4.7 Build 80 Postprocessing 5W: SEMCAD, V1.8 Build 136

Body_Back Ch.14_0mm gap/Area Scan (B1x121x1): Measurement gnd: dx=15mm. dy=15mm
Maximum valve of SAR (mterpolated) = 0.418 mW/ g

Body_Back _Ch.14_0mm gap/Zoom Scan (Tx7xTHCube I Measurement grid: ds—3num, dv—3mim,
de=5mm

Reference Valuz = 20.4 Vim; Power Drift = -0.091 dB

Peak S AR (extrapolated) = (L.572 Wike

SAR(L g) = 0.392 mW/g: SAR(ID g)= 0283 mWig

Maximum value of SAR (measured) = 0414 mWig

dB
.ooa

.74
-1.47
521
-6.94

.68

0 dB = 0.414mW/g
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Appendix B
Uncertainty Analysis
a b c d e =|g i= K
f(d,k) cxg/e
Sectio | Tol Prob . Div. Ci 19 Vi
nin (%) Dist. (19) ui (%) | (Veff)
Uncertainty Component P1528
Probe calibration E.21 6.3 N 1 1 6.30 ©
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20 o
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 ©
Boundary effect E2.3 0.8 R 1.73 1 0.46 o
Linearity E2.4 0.6 R 1.73 1 0.35 o
System detection limit E.2.5 0.25 R 1.73 1 0.14 ©
Readout electronics E2.6 0.3 N 1 1 0.30 o
Response time E.2.7 0 R 1.73 1 0.00 ©
Integration time E2.8 2.6 R 1.73 1 1.50 o
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73 ©
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 ©
Probe positioning— mechanical tolerance E6.2 1.5 R 1.73 1 0.87 o
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67 ©
Max. SAR evaluation Eb5.2 1 R 1.73 1 0.58 o
Test sample positioning E.4.2 2.3 N 1 1 2.30 9
Device holder uncertainty E.4.1 3.6 N 1 1 3.60 o
Output power variation—SAR drift measurement 6.62 5 R 1.73 1 2.89 o
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 ©
Liquid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85 o
Liguid conductivity — measurement uncertainty E.3.2 1.2 N 1 0.64 0.77 5
Liquid permittivity — deviation from target values E.3.3 5 R 1.73 0.6 1.73 o
Liquid permittivity — measurement uncertainty E.3.3 1.1 N 1 0.6 0.66 5
Combined standard uncertainty RSS 9.63 2754
(95% CONFIDENCE INTEAVAL =2 1927
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-450 Mz Dipole
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- PROBE Calibration Certificate

Calibration Laboratory of J:«ﬁ & —

Sehmid & Partner Sy © Service sulsae désanags
Enginesaring AG — Sersizio svirzero di taratura

Zeupghaussbasse 43, 8004 Zurich, Seitzariand ﬁ» S Swiss Collbration Service

Aocimidied by the Swiss Accradistian Service [SAS) Accredilation No.: SCS 108

The Swiss Accredilation Service is one of the sgnaloedos 1o the EA

Mulsitateral Agrapment far 1ha recogidtion of calibralicn certificabes

ciemt  SGES (Dymstoc) Carlifieats No: ET3-1782_Apri1

CALIBRATION CERTIFICATE |

Objeci ETADVE - SN 1782

Callbraion procadurais) QA CAL-01.07, QA CAL-12.v6, A CAL-23.4, QA CAL-25.v3

Calibration procedure for dosimetric E-field probes

Calloraion dabe: April 14, 2011

Tiims calbiali f /| the: Imceabiity o nofional standards, which roalize ho physioal unils of moasuremants {S1).
The maasuramants and the uncaraingas wilth conlifencs prebabiity e givan on the fokowing pages and s parl of Fe corlifcate.

Al pallbwafions hava baan conductsd in I ciosed |al ¥ Tacikly: ar L= (22 2 3T and bumidity = k.

Calbration Equignmn] usad (MATE crilical for calbralion)

| Primary Standarcs ] Cal Date (Carificata Ne.) Schidulad Caliteation

Power mefer E44108 GE41783074 3-Mar-11 (Ma. 21701372} Apr-12

Power sensor E44128 B 14532TT H-Mar-11 (o 21701372} Apr-12

Pmlu'mgm Ed4028 BYd 1450087 3-Mar-11 (Mo 21701372} Apr-12

Feferancs 3 dbl A 5N: 5505 (3] 20-Mar-11 (Mo Z17-01360) Apr-12

R 20 dB w 5N: 55086 (20h) 20-Mar-11 (Mo 217-01367} Apr-12

R A dB W SN: 55129 (300} 20-Mar-11 (Mo 217-01370} Apr-12

R Proba ES30N2 SN a3 20-Oai-10 Mo, E33-3043_Deci 0} Dz

OaE4 5N G54 23-Agr-10 Mo, TE4-B54_Aprin) Apr-11

Secondary Slandaeds [ =] Chigch Dt i hivii &) Soihwdilod Chack

RF g HP BR4EC UE3ELU01TI0 A-Auig-00 {in hiiiss chack Oo-08) I houss check: Oa-11

Watwnrk Analyzer HP 8T53E UIE3T 30585 H8-Cat-00 [in hewega chiack Ool-10} I houess check: Oa-11
Mava FianBgn Sagnalun

Calibrated by Jiton Kastras Labisalony Technicin

Appemvad by Kalj Frivoyin Tachrical Mansgar M

Imsued: Agel 14, 2011

This callhmiion cedficale shall not be micpd In full withoul wiilioen approval of He

Carifioate No: ET3-1782_Apri1 Page 1 of 11
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Calibration Laboratory of Senwsizarischer Kallbelardianst
Schmid & Partnar Sarvice sulssn d'élalonnage
Engineering AG Surviels svlzeora dl farsurn

Zoughiasiresan 43, B804 Surich, Switrarlond Swiss Calibration Sarvios

Accredied by ihe Swiss Accrodinion Service (SAS) Ageraditason Ne.: SCS 108
Thee Swhss Accraditslion Service |s one of the slgnatories to the E&
Multilateral Agresmani for Bho racognition of calibrailon cariifieaias

Glossary:

TSL tigswe simulating Bauid

WORMx .2 sansilivily in froe space

CoamF sansilivity in TSL F MORMwy.z

DoP diode compression point

GF crest factor (1iduty_cycle} of the RF signal

ABC modulation depandent linearizalion parameters

Polarization ¢ o rofation around probe exis

Palarizalion & f ralation around an axis that is In the plane normal fo probe axis (at messurement center),

Le, 8 = 0 s normal 1o probe axis

Callbration is Performed According to the Following Standards:

a) |EEE Sid 1528-2000, "IEEE Recommanded Practica for Datermining the Peak Spatial-Averaged Specifc
Apsveption Rate (SAR]) in tha Human Head from Wireless Commamications Devices: Measurament
Technigues”, December 2003

by 1EC 62208-1, "Procadure by measure the Specilic Absarption Rale (SAR) for hand-held devices wsed in close
prvamily ba the ear (frequancy rengs of 300 MHz o 3 GHz)", Felwusary 2005

hlnlhnds Applied and Interpretation of Parameters:
NORMy, ¥, 2 Asgessed for E-field polasization 4 = 0 (f = 900 MHz in TEM-celt; { > 1800 MHz: R?Zwawgulda:l.
MORMa,y, 2 are only intermediale vakms, L., Ihe uncertainties of NORMs,y,z does not affect the E7-field
uncertsinty inside TSL (see bifow ConvF),
= NORM{Tx vz = NORMy, .z * fequency_response (see Frequency Response Char). This linearlzalion ks
Impdamanted in DASY4 soflware versions later than 4.2. Tha uncartainty of the frequency reapanss is ncluded
Inihe stated uncertanty of Comd.

= DCPxyr DCP are nurmerical linearization parameters assessad based on the data of power sweap with CW
signal {mo uncerainty required), DCP does not depend on frequency nor media.

= PAR:PAR is the Peak to Aversge Ralio thet i not callbrated bl determinad based on he signal
charactaristics

= AkY.E Bx 2 CF e are numarical Enearization paramaters in dB assessed based on the data of power
sweep for specific modulalion signal. The paramelers do not dapend on frequency nor madia,

= VR WA s he walidity range of the calibration relalad 1o the average dode vollage or DAE vollage In my,

= ConF i Bovwidary Effact Parmnelars: Assessad in flat phantom using E-feld {or Temperature Transfer
Stendard for { < BOO MHz) and Ingide waveguide using analylical lisld distribulions based on powar
measiresments Tor f > 800 MHz. The samea selups ane used Tor assessmen of he paramaeters applied for
boundary compensation (alpha, depth) of which typical unceriainty values aro given, These paramelars are
weaed in DASY Y4 sofiware o improve probe accuracy close to the boundary. The sensitivity In TSL cormaspands
1o NORMzx, .z * ConwF wharaby the uncarlainly cormesponds fo that glven lor ComeF. A frequency dependent
Conv = used in DASY wersion 4.4 and higher which allows extending the validily fram & 50 MHz 1o + 100
MHz

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

*  Sansor Offest: The sansor offsed corespands 1o the alisel of viual measssemant canter from fhe probe g
{on probe axis), Mo lernes rooguised

Caficate Mo ETI-1T82_Ap11 Page 2 af 11



Report File No.:  F690501/RF-SAR001978-Al

Date of Issue : 2012-02-17
Page : 46 / 67
ETI0ONE — SM: 1782 Aaril 14, 2011

Probe ET3DV6

SN:1782

Manufactured:  April 15, 2003
Calibrated: April 14, 2011

Calibrated for DASY/EASY Systems

(Mote: non-compalible wilh DASY 2 systeml)

Cerlificats No: ET31782_Aprii Fage 3 of 11
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ETI0VE- SN:1T82 Apeil 14, 2011
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Basic Calibration Parameters
- Semsor X Zensar Y Sensor £ Une (k=2}
Norm {jaVii i)} 207 1.66 [ +10.1 %
_DCP (my) BEA DE.E 976
Modulation Calibration Paramaetars
Ui Communication System Hama PAR A B G WA Unc"
dB dB B iy (k=2}
TEN00 oW oo | % | oo 0,00 1.00 111 | #1.9%
¥ | a.na .00 100 141.0
2 | n.oo 0.00 1.00 1451

The re

ed uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribulion corrasponds to a coverage
probability of approximately 85%,

* The unceraintins of Nomi, ¥, £ do nol aftec! the B eld uncotaissy insida T3L {see Pages § and 6],
Numerical knearizalion paramaias u ol g e

® Uncartainty ks determingd using ha mae. dadalicn from Enaar resgenss spply
Tiald valua

1hng Vi g i

e § Tor the s of [he

Cetificabe Mo ET3-1782_Apri1

Page 4 .of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Calibration Parameter Determined in Head Tissue Simulating Meadia
Ruolative numu;du Depih Ut
| f{MHz)® | Parmittivity isim} ConvF % | ConvF¥ | ComvFZ | Alpha | {mm) [&=2|
450 41.5 087 .00 6.08 .60 0.1 239 £134 %
B35 41.5 .00 [ [ ferd [ 0.88 1.63 £12.0%
1750 | and 137 5.14 514 514 | 057 | 251 | +120%
1800 40.0 140 4.95 4.95 4.95 0.58 2.54 £120%
2450 9.2 180 a3 437 4.37 0.80 1.93 £120% |

ﬂmﬂhlruf!1ﬂhﬂkmymlzshmFMJmhwm Page 2), elsa || is msbicied io + 50 MHz. Tha uncanainty s Iha RE3

ol the CorwF uncertainty al calibration frequency and B uncertainty for the indicated Trequency band.

rNI‘rﬂHMMMWSW. Ihi wakdity ol Ssdus peamsters (s and ml can be refssed o & 1% § Iquid compensaiian formula bs appiled o
maasurad SAR valurs Al Traquencies above 3 GHz, the valisity of lisess panmalan {c and o} B restrictod 10 ¢ 5% T uncertamnly is the RSS of

Iho CaneF

y Tor Indcated bargal [isus |

Camficale No: ET3-1782_8pr11

Page 5 of 11
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ETIDVG- SN:1782 Al 14, 2011

DASY/EASY - Parameters of Probe: ET3DV6- SN:1782

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Dapth Unsk
| FMH® | Permitsivity " (8im)* | ConuF X | ComvE Y | ConwFZ | Alpha | (mm) {h=2]
| 450 56.7 0.24 7.48 7.48 7.49 0.16 24 | +134%

835 66.2 0.97 B.03 603 6.03 0.85 1.72 +12.0 %
175D 53.4 1.49 454 4 54 4,54 0,84 270 +120%
1600 63.3 1.52 4,34 4.34 4.34 0.63 2,67 120 %
2450 52.7 1.96 .94 304 3.94 0.9a 1.21 +120%

5 Fraguancy waldigy ol 1 100 MHe only appiies for DASY .4 and egher (ses Page 2), eise A s restictad o + 5 MHz. The uweerdakly s the RS5
Eﬂ T Comv unceviainly &t calibmaiion frequancy and the unceraingy for the indicated frequency band.

Al Inequarncies botos 3 GHz, e validly of Ussus paramalin (v and a) can be nelieed 1o 2 105 I inuid compensalion formula is spplied o
menswred SAR walees. M frequencies above 3 GHz, the salidity of Sssua paramatans (c @d o) i meliicied i £ 5%, The uncatainty i& ihe RSS o
fhe ConvF uncerininty for indicaled twgel Bssun parametars.

Canificate Noe ET3-1T82_Apr1 Paga Baol 11
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ETaDvG- SH:1Ta2 April 14, 2011

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Wavegulde: R22)

TTT TTTT

£
-
1

=
b

Frequency response (normalzed)
TrT

Uncertainty of Frequancy Responsa of E-fleld: £ 6.3% (k=2)

Cerlificate Na: ET317E2_Apr11 Page ¥ of 11
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ETACAG- SH:1T0Z April 14, 2011

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM =1800 MHz R22

i ®
™ e " i
)
o - a
e N T T ] ar R Cun, e oa iy B
R T - " [ .
' i} )
' Y ]
1
m mn e i
i o
¥ L] L] L] [ ] []
Tod x ¥ & Tat * A z

il i o = NI e T B - .|_|_'...---pi -t
i i £ i I

'::O (L] 150
HCE’“"I:' Ilill]'[i'dll: JhﬂtﬂL:

Uncartainty of Axial Isotropy Assesament: £ 0.5% (k=2)

Carfificale No: ET3-1782_Apri1 Paga Bal 11
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ETIDMG- SN 1782 April 4. 2011

Dynamic Range f(SARead)
(TEM cell , f = 900 MHz)

Input Signal [ul]

L]
¥ eompansatad mp
[+] Lu] L#]
W not c F 5 IF Z nel compensnied

Uncertainty of Lingarity Assossment: £ 0.6% (k=2)

Ceslificabe Ma: ET5-1702_Apri 1 Page 8 of 11
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ETIDVE- SN: 1782 Apil 14, 2011

Conversion Factor Assessment

f= 1750 MH2 WGLS R22 (H_camF) f = B35 MHz WGLS R {H_conF}

L | Ll I
nﬁ':ln el ":u:vl r-;yld

Deviation from Isotropy in Liquid
Error {4, ), =900 MHz

10 08 -08 -04 02 00 02 04 08 0B 10
Uncartainty of Spherical lsotropy Assessment: 2 2.6% (k=2)

Cerlificals Mo: ET3-1782_Apr11 Fage 10 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Probe Parameaters
Sensor Arrangement Trigngular
Conmacior Ange ) Ml applicable
Mechanical Swisce Delection Moda enabled
Optical Surfece Deteclion Maoda disabled
"Probe Overal Length - 337 mm
Probe Body Diamater A0 mm
Tigr Lenglh 10mm
Tip Dismetar 6.8 mm
Proba Tip to Sansor X Calibration Poind 2.7 mm
Protie Tip lo Sansor ¥ Callbration Poing 2.7 mm
Prabe Tip 1o Sensor Z Calibration Point 2.7 mm
Recommanded Measuremenl Distance from Swiace A mim

Camlicale Mo: ET3-1782_Apri1 Page 11af 11



Report File No.:  F690501/RF-SAR001978-A1
Date of Issue : 2012-02-17
Page : 55/67

Annex B.2 DAE Calibration certification

Calibration Laboratory of § Sehwelzorischer Kallbrierdienst
Schmid & Pariner c Sarvlee sulsse d'éalonnage
Engineering AG L —T

Teughaussirasge 43, 8004 Turich, Swilzeriand S swiss Calibration Servic

Acrredined By e Swias Accrediaiion Sorvioo [BAE)
The Swies Acemdiimiion Service is one of the signatories ta the &
Multiisterni Agresmani fer tha recognition of calibration oertilicates

Cliani

|

This calibralion conficTio documenis the moeatilty o netensl sieeadass, shich maloe the physical urits of measuismaits (S1).
The messuremacds &ni B ocanani@s wil confdenos protabdey are ghvan on th fedowing pages and o pan of the certhcate.

il calieralions. have beon conduciod I e chosod labomtony facility, errenmEn WINPT (22 x 30 ond humdiy < 7%

Coligralion Equipment wsed (METE critcal for calbration)

Standlants D& G Dl (Coificale Mo, Scheduled Cuitration
Heithimy Mulimetar Typa 2001 SH- OR0ETH 28:Bap-10 (Mo 10378 Eapii
Secnadary Sandands o g Chisk Data (in housa) hehuied Chisck
Cabbetor Boo V11 SE U3 008 48 1004  08-Jun-11 (in hauss checi) In Fouse chec: Jun-12

hama Furtion Signatuma

Calibrated by:

Ismond: Auguss 28, 2011

This crlibthon cerilicesa shall POl 0 rapaocucod axoepl nmﬂmWﬂhm

Cericaby No: DAEI-4TE_Aug11 Faga 1 of5



Report File No.:  F690501/RF-SAR001978-A1
Date of Issue : 2012-02-17
Page : 56 /67

Calibration Laboratory of }ﬂ&f_}‘ g Schweiznnscher Kabeiedienst
Schmid & Partnar M ¢ Service suissa détalonnage
Engineering AG = Servizio svizzors & trsiun
Teughaussiranss 43, 8004 Zurich. Swiinerissd m 5  Swins Callsmilon Servica
Aot by the: Bwiss Aociedlation Serace (5A5)] &ocrecimation Me: SCS 108

T Swiss ACcredilaton Servits |& ane of the signalories (o the L&
Myt Agrosmant ke the Meoginilion of calibmation certificates

Glossary

DAE dala acquisition electronics

Connector angle  information used In DASY system to align probe sensor X 1o the robot
coordinate system.

Methods Applied and Interpretation of Parameters
* DO Voitage Measurement. Calibration Faclor assessed for use in DASY system by
comparson with a calibrated insirument traceabe to national standards. The figure given
cormesponds to the full scale rangs of the valtmater in the respective range.

»  Connector angle: The angle of the connector i assessed measuring the angle
mechanically by a tool inserded. Uncertainty ks not requirad,

»  The following parameters as documented in the Appendix contain technical information as a
result from the peformance test and requine no uncertainty.

« DO Voitage Measurermant Linearidy: Veritication of the Linearity at +10% and -10% of
the nominal calioration voltage. Influence of offsel voltage is included in this
measuramant.

= Comnon mode sensifivity: Influence of a positive or negative commen mode valtage on
the differential measurement,

«  Channe! separation; Influence of a voltage on the nelghbor channels not subject to an
input voltage.

o AD Converter Valuas with inputs shorfed: Valses on the intemal AD convertar
corresponding 1o zera input valtage

* input Offset Measurement: Qutput voltage and statistical results over a large number af
zero voltage measuremants.

* Inpur Offsat Current: Typical value for information; Maximem channel Inpul offset
currant, nof considaring the nput resistance.

*  Inpul resistance: Typical value for information: DAE Input resistance al the connectar,
during intemal auto-zeroing and during measurement.

s Low Batlery Alarm Volfage: Typical value for information. Below this voltage, a battery
alarm signal ls genarated,

= Power consumption: Typical value for informaltion. Supply currents in various operating
modes.

Carficale Mo: DAEI-4T8_Augll Paga 2 of 5
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DC Voltege Measurement
AT - Comvarar Rasoluian nominal
High Farge: 1LSE= Bipv, full rangs = -100,.,+300 my
Lo Flange: 1L=a= Binl full range = -1, +3mY
DASY messufemant parnmatars: Auio Zero Time: 3 sea; Maaswing Hme; 3 sec
Callbration Factars X ¥ z
High Range 400,335 £ 0.1% (k=2) | 404,663 £ 0.1% (k=2) | 404.429 2 0.1% (k=2)
Low Range L0666 £ 0.7% (K=2} | 2.96051 £ 0.7% (k=2) | IBETH 2 0.7 (k=2}
Connector Angle
| Connector Angle 10 be used in DASY system FIET 41" |

Certifcate Mo: DAE3-479_Aug11 Pagaiofs
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Appendix
1. DC Voltage Linearity
High Range Raading {pV) Ditference (V) Errar (%)
Channal X +input 2000011 115 Q.0
Channel X + It 2000071 0.51 0,00
Channel X = input A GEGT 0T 283 4.m
Channgl ¥ + Input 199394.0 21T .06
Channel Y  +Inpul 1984 57 543 00
Channel ¥ = lInput 20001 85 215 L
Channel Z  +Wnpul 200000.8 0.80 040
Channel 2 + Ingut 19007 56 a4 0.2
Channel 2 - Input 58 50 080 0.0
Low Rangs Reading [(uV] Difbarencs (U} EfFar (%)
Channsl X +Input 16904 -023 am
Charnnel X + gt 19954 016 0.8
Channsl X - Ingut 20020 03 0,18
Channal ¥ + Ingut 1505.7 026 4.0
Channal + Input 198,31 065 .35
Chanmal Y - Ingat -201.7R 178 0.9
Channal Z + Input 19959 L 4.1
Channal Z + It 199.27 03 £.32
Chanmel 2 - Ingt 20076 078 0,34
2. Commaon mode sensitivity
DASY measurement paramaiees: Auta Zaro Timae: 3 sec; Measurng fme: 3 sac
Camman mode High Range Low Rangs
Inpui Valtage {mV) Average Reading (uV) Ayrage Reading {iv)
Channel X 0 1840 1B77
- 200 -15.89 1776
Channel ¥ 200 7.13 681
- 200 BT 870
Channel 2 200 724 -7.73
- 200 8,67 £.51
3. Channel separation
DaSY meuummtpmmmm Auta Zero Tima: 3 sec HB&BLI'IHEHITIB. 3 280
Input Voltege (mY¥] | Channel X (u¥) | Channel ¥ (i¥) | Channel Z (uV}
Channed X 200 - 1.88 130
Channed ¥ 00 2.40 - 4,80
Channed X 200 1,65 +1,00
Ceniticasa No: DAE3-473_Aug Fagadof 5
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4. AD-Converter Values with inputs shorted
DASY messuramant parametars: Auta Zero Tima: 3 sec; Meaausing lime: 3 sec

High Range (LSH) Low Ranga (LSHE)
Channel X 16767 16312
Channel ¥ 1ED0 17522
Channel Z 15854 16285

8. Input Offset Measurement
DASY measurement paremetars: Aute Zeno Time: 3 seo; Measuring ime: 3 sec

Irgut 1082
Average (V) | min. Offset (V) | max. Offset uV) "”'“‘mw"l"'““
Channed X .0 «1.50 am .68
Channed ¥ £.72 215 0.7 .68
Channel Z 059 -1.29 0,70 0.38
6. Input Offset Current
Momingl Inpul circuitny offsed curmand on all chanrals: <2548
7. Input Resistance (Typical values for informatian)
Zaralng (kCihm) Measuring {MOhm)
Channal X 200 200
Channal ¥ 200 2050
Channel Z 200 200
B. Low Battery Alarm Veltage Typical values for infermation)
Typleal valias Alarm Level (VDC)
Supply [+ Vee) +7.8
Supply (- Vec) -7
9. Power Consumption (Typical values for infermaticn)
Typleal values Fwilched off (ma) | Stand by (mA) | Transmiting (mA)
Supply [+ Vex) +0.01 ¥ +14
Supply (- Vez) 0.0 -# 4

Cartificatn Ma: AE3-479_Aug11
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- 450 Miz Dipole Calibration Certificate

Calibration Laboratory of Ay,

et Schwetzsrischer Kaliorlerdienst
Schmid & Partrer = S Sanioe sunas s onrmge
Engineering AG iﬁf Servizio svizzoro di tarstia
Zeughausstrasse 43, BI04 Zurieh, Switzarland %m? S gwiss Calloration Seevice

Ascradited by tho Swiss Accmdialian Sanics (BAS]
Thie Swiss Accrediation Service is one of e signasories (o he EA
Mistilnteral Agroemant for the recegnition of calibrallon cerificates

cient  SG8 (Dymstec)
CALIBRATION CERTIFICATE

Object D450V2 - SN; 1015

Accreditation Mo.. SCS 108

Certitioate to: D50V 2-1015_Augi1

QA CAL-15.v6
Calibration procedura for dipole validation kits below T00 MHz

Calmwation proceckim(s)

Cakbealion dain:

August 22, 2011

This caliealion cerilicate documants the tmcaability s natianal standans, which reslizs the physical unes of mansuremants |51}
Thir messuraments and the uncatainiios with confidenca peotabiity ane given on the talowing pages and am par of e cerlicais,

Al calibrations hove bean conduciad in e cloesd Bioepiony ity spvimnmen iempeeature (22 & 3)°C and fambdly < 70%,

Calibmtion Equipment used [MATE crilial of calkealion)

 Primary Ssandands DK Gal Dats (Carficats Mo Scheduled Cailbraticn
Paeer meler E4£188 GE41203674 Ai-bar-11 (Mo 217-01372) Ape12

Pomr sermor E4q 134 MYA TADE0ET I1-Mar-11 (Ho. 217-01872) HAp-12

Aeferance 3 dB Attonusscr 5H: 55054 {3c) 29-Mar-11 (Mo, 21741368 Ape-12

Relerance 20 dB Altenusasor SN: S508E {20b) 28-Mar 11 (Ho, 21T 367) Apr-i2

Type-M mismalch combinaton SN BO4TA T 00327 29.ar1) (Mo, 2IT-01168) Apr-12

Bnloranca Probe ETIAOVE SH: 1807 30 Apr-10 (Ma, ET3-1507_Ape10) Apreil

DAES SH: B84 FMay-11 (M, DAE4-B54_May1 1) Ny 12

Secondiary Slandands iha Chpth Date [in house) Schaduled Chack

Powaer sansor HP 8281 & Y4087 1E-Dct-02 (In house check Det-08) In howse chack: Cet-11

P geramior AAS SMT-06 100008 A=A B9 in houss ohick Cet-06) In howse chock: Oct-11
etvenii Analyzer HP BTE5E USIFA00ERE 54208 1B-Det01 [in housa chack Sel-10) In howusa chack: Oa-11

Mame Function Sigratum

Calitrated by Jalon Kstral Laborstary Tachnlomn /1 [’,Z{/L_,
aqpical by Kalja Pokaun Tochnical Marags: ‘/gﬁff} ’é{;{;

Issund: Auaguai 24, 2011

This cafibration carificaie shall ot be reproduced eapapl in 1ull withous writtan appecval of the Isbaraiony.

Gedtificals Mo: D450V2-1015_Aug1 1 Page 1 ol B
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Calibration Laboratory of
Schmid & Partnar

Engineering AG
Zoughausslrasss 43, 004 Zurich, Swileariand

Schwolzerisoher Kslibriordienst
Service sulsse d'dtalonnoge
Servizlo sylzzera o arntura
Swiss Calleadion Brrvice

Actrecied by e Swiss Accrodilalion Service (SAS) Accreditation No: SCS 108
Thee Sedss Accradialion Service la one of fhe signataries 1o the EA
Mustilatersl Agreemand far the recognitien of calibralion cedificales

Glossary:

TSL tissue simutating liquid

ConvF sensitivity in TSL / NORM x.yv.z
A nol applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2003, "|IEEE Recammended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in tha Human Head from Wireless
Communications Devices: Measurament Techniques”, Decamber 2003

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

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FGC Guidelines for Human Exposure to Radiofrequancy
Electromagnetic Fialds; Additional Infermation for Evaluating Compliance of Mobile and
Partable Devices with FCC Limits for Human Exposure to Radiofrequancy Emissions”,
Supplement C (Edition 01-01) to Bullatin 65

Additional Documentation:
dy DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
s feasurement Conditions; Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cefificate are valid at the frequency indicated.

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

+  Foad Point iImpedance and Return Loss: These parameaters are maasured with the dipole
positioned under the liguid fillad phantom. The Impedance stated is transformead from the
measurement at the SMA connector to the feed paint. The Return Loss ansures low
reflacted power. Mo uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncerdainty required.

s  SAA measured: SAR measurad at the stated antenna input power,

*  S5AR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connectaor.

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

Crtdicale Moo D45042-1005_Aug11 Page 2ol B
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Measurement Conditions
DS systam configuration, &8 far as nol given on page 1.
DASY Version DASYS WE2.62
Extrapalation Advanced Exirapoiation
Phantom Flat Phantom Vi 4 Shel thickness: & 0.2 mm
Distance Dipole Center - TSL 15 mm wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequancy 450 MHz + 1 MHz
Head TSL parameters
The tollewing paramaters and caloutations wee applied,
Tamperature Parmittivity Conductivity
Mominal Hesd TSL paramaters 20°C 435 0.BT mho/m
Measured Head TSL parametlers [#20x0.2)°C 456 % 0.88 mbofm + &%
Head TEL temperature change during test =0.5C ean e
SAR result with Head TSL
SAR averaged over 1 em” 1 g} of Head TSL Conditicn
SR measurad 00 MW inpul powar 1.95mW /g

S4R for noeminal Head TSL paramelars

nonmakized o 1W

4,57 mW g = 18.1 % (k=2)

SAR averaged over 10 em” (10 g) of Head TSL conddion

SAR measired a5 mW inpul power 130 mW i g

SAR for nominal Head TSL parametars nommakized to 1W .30 mW fg & 176 % (k=2)
Body TSL parameters

Tha folicwing parametens and calculations wens applied.
Temperalure Parmittivity Conductivity

MNaminal Body TEL paramaters 20°C 567 0,94 mho/m

Maasurad Body TSL parameters (22.0 £0.2)"C 55526% 0o mhodm £ 6 %

Body TSL temperature change during test <0670
SAR result with Body TSL

SAR averagad over 1 cm® (1 g) of Body TSL Condition

SAR measwed 08 MW Inpul powar 189 mW /g

SAR for nominal Body TSL parametars nonmakized to 1W ATImW I g = 1801 % (k=2)

SAR averaged over 10 cm” {10 gj of Body TSL conditian

SAR maaswad

388 mW inpul powar

1.26mW /g

SAR for nominal Body TSL paramelers

nommelized o 1W

3A6mW /g = 17.6 % (ku2)

Carilicals Mo: D450VZ-1015_Aug i1
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Appendix
Antenna Parameters with Head TSL
Impadance, transformad i feed paint 53.041-0.1
Redurn Loss -20.4 dB
Antenna Parameters with Body TSL
Impedance, transtarmed b faad pain 51100 - 101 0
Feedurn Loss -20.0dB
General Antenna Parameters and Design
| Etectrical Detay (one diraciion) | 1,456 ne

Aer bong farm use with 100 radialed powear, only a slight warming of the dipole near the {esdpoint can be measured.

The dipole is made of standard samirigid coaxal cable. The cantar conductor of the feeding kne ia dinescily conmecled to the
sacond arm of the dipods. Tha antenna is tharefore shoa-clreuited for DC-signals.
No axcessive force must ba applied 1o fhe dipoéa amma, because they might bend or the saldered conneciions neas Ihe

feadpoimt may be demaged.

Additional EUT Data

Manufaciured by BPEAG
Manufaciured on ay 30, 2003

Carlilicals Mo D450V2-1015_Aug 11 Paged ol B
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DASYS Validation Report for Head TSL

Date;: 22.08.2011
Test Laboratory: SPEAG
DUT: Dipole 450 MHz; Type: D450V 2; Serial: D450V - SN: 1015

Communication System: CW, Frequency: 450 MHz

Medium parameters used: =450 MHz; o = 0,99 mha/m; £, = 55.5; p= 1000 kg,"mj
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/NEC/ANSI C63, 19-2007)

DASY 52 Conliguration:
+  Probe: ET3DVS - SN1507; ConvF{7.04, 7.05, 7.05); Calibrated; 29.04.2011
»  Sensor-Surface: dmm (Mechanical Surface Detection)
= Electronics: DAE4 5n654: Calibrated: 03.05.201 1
«  Phantoan: Flut Phantom 4.4 ; Type: Flat Phaniom 4.4; Seral: 1002
»  DASYS2 52.6.2(482) SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/d=15mm, Pin=398mW/Zoom Scan (7x7x7 ¥ Cube 0:
Measurement grid: dx=3mim, dy=5min, dz=Smin

Reference Value = 46.322 Vim; Power Diiflt = -0.0035 dB

Peak SAR (extrapolated) = 2.904 W/kg

SAR(I g} = LE? mW/g; SAR(LD g} = 1.26 mWig

Maximum value of SAR (measured) = 2.026 mW/ig

1em

Ik m

0 dB = 2.030mW/g

Carlificata Mo: D45042-1005_Aug i1 Page 5ol B
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Impedance Measurement Plot for Head TSL

I fug 2001 AT IR 3G
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DASYS Validation Report for Body TSL

Date: 22.08.301 1
Test Laboratery: SPEAG

DUT: Dipale 450 MHz; Type: D430V 2; Serial: D430%2 - SN: 1015

Communication System: CW; Frequency: 450 MHz

Medium parameters used: F= 450 MHz; 0 = .94 mho/m; &, = 55.5; p = 1000 kg,fm‘
Phamom section: Flat Section

Measuremeil Standand: DASY S {[EEEIEC/ANST O3, 19-2007 )

DASYS52 Configuration:
+ Probe: ETIDVE - SNIS0T; ConvB(7.05, 7.08, 7.05); Calibroted: 29.04.20101
o Nensor-Surface: 4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sn654: Calibrated: 03.05.201
+  Phantom: Flat Phantom 4.4 ; Type: Flat Phantom 4.4; Serinl; 1002
« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dipole Calibration for Body Tissue/d=15mm, Pin=3%8mW/Zoom Scan (7Tx7x7WCube 0:
Measurement grid: de=5mm, dy=5mm, dz=5mm

Reference Volue = 46.322 Vim; Power Drift = -0,0035 dB

Peak SAR (extrapolated) = 2,964 Wikg

SAR(L gh= LBY mWig; SAR(L0 g) = 1.26 mWig

Maximum value of SAR (measured) = 2.026 mWig

18k

=12 AN

-1548

0 dB = 2.030mWig

Cortiflicabe Mo: DaB021015_Amg11 Papa 7 al 8
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Impedance Measurement Plot for Body TSL

22 Aug 041 AJ0F00 T
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