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This report details the results of the testing carried out on one sample, the results contained in this test
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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.
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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 2012-04-25 Initial issue

1.4 Description of EUT(s)

EUT Type : FM Transceiver
Model 1 LXT600
Serial Number s N/A
Mode of Operation : GMRS, FRS
Body worn Accessory : Belt Clip
Tx Frequency Ranae : GMRS (462.5500 Mz ~ 462.7250 MHz)
quency =ang FRS (467.5625 Miz ~ 467.7125 M)
Antenna : Fixed Type
: GMRS : 0.101 4 W(High power)
E.R.P GMRS : 0.081 7 W(Low power)
FRS:0.077 8 W

Battery Type : 3 x AAA Alkaline(4.5 V) / Rechargeable Ni-MH battery pack (3.6 V)
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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

B. EMPOWER Model 2001-BBS3Q7ECK Amplifier
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

F690501/RF-SAR001999
2012-04-25

Photo of the dipole Antenna

Target SAR 1g from

o - Liquid
Va“lg?flon Tissue Calibration Certificate Mea?;g%%?@? lg De\(/;; ';lon Date Temp.
(398 mw) (°C)
D450V2 | 450 M
S/N- 1015 Head 1.95 mW/g 1.93 mW/g -1.03 2012-04-10 | 22.3
D450V2 | 450 Mt
S/N- 1015 Body 1.89 mW/g 1.89 mW/g 0.00 2012-04-09 | 22.3

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.

F690501/RF-SAR001999
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Tissue o Dielectric Parameters
f (M) Limits / Measured o . Simulated Tissue
type Permittivity Conductivity o
Temp(TC)
Measured, 2012-04-10 43.8 0.84 22.3
Head Recommended Limits 43.5 0.87 21.0~23.0
450 Deviation(%) 0.69 -3.45 -
Measured, 2012-04-09 54.2 0.93 22.3
Body Recommended Limits 56.7 0.94 21.0~23.0
Deviation(%) 441 -1.06 -

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 (Miz)

(% 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 | 549 | 404 | 62.7 | 73.2
Salt (NaCl) 395 | 149 | 145 | 14 | 135 | 0.76 | 0.18 . 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 10 | 1.21 | 0.0 0.0 0.0
Bactericide 0.19 | 005 | 0.1 0.1 01 | 027 | 0.0 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 | 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 |4492 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 | 107 | 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 Tissue Parameters Check Results

450 MHz Head Parameters 450 MHz Body Parameters

| Limits 4350 0.87 Limits  56.70 0.94 |

Freguency e {#e) e’ (%) Frequency e’ (%) e’ {Heh
450.000 4380 0640 0841 -3333 450.000 54200 -4.409 0927 -1383
460,000 4361 0.253 0849 -2414 460.000 54040 -4691 0935 -0532
4625501 4350 0.000 0851 -2.184 462 550 5400 -4.762 0938 -0.213
462,637 43.50 0.000 0851 -2.184 462637 S4000 -4.762 0938y -0.213
462725 4350 0.000 0851 -2.184 462725 5400 -4.762 0938 -0.213
463.000 43.53 0.069 0851 -2184 463.000 53990 -4.780 0938y -0.213
464000 4351 0.023 0852 -2.069 464000 5347 -4815 0939y -0106
465,000 4349 -0.023 0853 -1.954 465,000 5394 -4.868 0.940 0.000
466,000 4347 -0.068 0854 -1.839 466000 5393 -4.885 0.941 0.106
A67.000 4344 .138 (1855 1.724 467.000 53.91 4921 .94 0213
A67.562 43400 -0.230 0855 -1.724 467 562 533900 -4.938 0.942 0.213
467.637 43400 -0.230 0855 -1.724 467637 5350 -4.938 0.942 0.213
467712 43400 -0.230 0855 -1.724 467712 53900 -4.938 0.942 0.213
AGE 000 4342 0.184 0855 1.724 468.000 5388 4974 0943 0.319
469000 4339 -0.253 D855 -1.609 469.000 S3858) -4.974 0.943 0.319

1.13 Test Standards and Limits

According to FCC 47CFR 82.1093(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
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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)

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 mWig 0.40 m Wig
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 S Due date of
Maunfacturer Device Type Number Last Calibration Calibration
Staubli Robot RX90BL F03/5W05A1/A/01 N/A N/A
Schmid& Dosimetric E-
Partner Field ET3DV6 1782 April 14, 2011 April 14, 2012
Engineering AG Probe
Schmid& P
Partner v nyj et'.“ D450V?2 1015 August 22, 2011 August 22, 2013
Engineering AG afiaation
Dipole
Schmid& Data
Partner acquisition DAE3 567 January 20, 2012 January 20, 2013
Engineering AG Electronics
Schmid&
Partner Software DASY 4 V4.7 - N/A N/A
Engineering AG
Schmid& . .
Partner Mounting Mounting 0307171 N/A N/A
. . Device Device V4.0
Engineering AG
Schmid&
Partner Phantom SAM Phantom TP-1645 N/A N/A
L V4.0 TP-1300
Engineering AG
Agilent Network E5070B MY42100282 January 03, 2012 January 03, 2013
Analyzer
. Dielectric
Agilent Probe Kit 85070D 2184 N/A N/A
Agilent Power Meter E4419B GB43311125 July 05, 2011 July 05, 2012
. MY41495307 September 29. 2011 | September 29. 2012
Agilent P S E9300H
grien OWer Sensor MY41495308 September 29, 2011 | September 29. 2012
Agilent G‘fr']%rr‘gt'or E4421B MY43350132 July 05, 2011 July 05, 2012
Empower RF Power 2001- . .
Systems Amplifier BBS3Q7ECK 1029 D/C 0341 April 03, 2012 April 03, 2013
Empower RF Power 2092-
Systems Amplifier BBS5KECAJ 1010 September 06, 2011 | September 06, 2012
Spectrum
R&S Analyzer FSV30 100768 March 29, 2012 March 29, 2013
Dual
Agilent Directional 778D 50454 July 07, 2011 July 07, 2012
Coupler
Agilent Directional RF | ggon5 MY 31402302 July 12, 2011 July 12, 2012

Bridges
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Microlab LP Filter LA-07N N/A September 01, 2011 | September 01, 2012
Agilent Attenuator 8491B 50566 September 29. 2011 | September 29. 2012
Jumb Hygro RT-811E N/A April 02, 2012 April 02, 2013
P Thermometer P ' P '
Head/Muscle
SGS Korea 450 MHz H/M 450 MHz N/A N/A N/A
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3.Summary of Results

* Conducted Power Table

F690501/RF-SAR001999
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. Output Power(dB m)
Mod Ch | F Mz High /L
ode anne requency(Miz) igh /Low DCA5V DC36V
High 29.13 27.23
! 462.5625 Low 25.66 24.50
High 29.17 27.19
2 462.5875 Low 25.58 24.42
High 29.16 27.04
3 462.6125 Low 25.82 24.69
High 29.12 27.11
4 462.6375
GMRS Low 25.73 24.66
High 29.06 27.00
5 462.6625
Low 26.02 24.80
High 29.16 27.22
6 462.6875
Low 25.76 24.83
High 29.21 27.11
7 462.7125
Low 26.02 24.77
8 467.5625 25.28 24.07
9 467.5875 24.31 23.37
10 467.6125 24.66 23.60
FRS 11 467.6375 N/A 24.62 23.78
12 467.6625 25.01 23.90
13 467.6875 25.02 24.03
14 467.7125 25.05 24.03
High 29.10 27.09
15 462.5500 Low 26.00 24.87
High 29.18 27.14
16 4625750 Low 26.24 24.79
High 29.14 27.13
17 462.6000 Low 25.99 24.80
18 462.6250 High 29.28 27.34
GMRS Low 26.15 24.83
19 462.6500 High 29.42 27.43
' Low 26.10 24.84
High 29.43 27.37
20 462.6750 Low 26.16 24.90
High 29.40 27.39
21 462.7000 Low 26.27 24.90
High 29.39 27.38
22 462.7250 Low 26.31 24.96
*DC input into the final amplifier
Mode Voltage(V) Current(A) Power(W)
GMRS(High power) 4.5 0.887 2.727
GMRS(Low power) 4.5 0.482 2.169
FRS 4.5 0.472 2.124
GMRS(High power) 3.6 0.482 1.735
GMRS(Low power) 3.6 0.452 1.627
FRS 3.6 0.443 1.559
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Ambient Temperature (°C) 22+2
Liquid Temperature (°C) 22+2
2012-04-09
Head & Body SAR Date L 2012-04-10
Distance Traffic Channel Power 19 SAR 1
g SAR
. . from Battery - (100 % 19 SAR .
Mode | Position | EUTSide | ppantom | pc | Frequency | cponne '?gé;t Duty | (50% Duty ('Q,'\,Tk'ti
(cm) () Cycle) Cycle) g
DC 3.6 | 462.637 4 -0.146 0.403 0.2015
Head Face Up 2.5 DC 3.6 | 462.550 15 -0.272 0.314 0.1570
DC 3.6 | 462.725 22 -0.174 0.316 0.1580
DC 3.6 | 462.637 4 -0.057 1.24 0.6200
0
GMRS Horizontal | DC 3.6 | 462550 | 15 0.072 1.53 0.7650
(Belt clip)
Face DC 3.6 | 462.725 22 -0.057 1.40 0.7000
Body
Down 0 Tilt
(Belt clip) DC 3.6 | 462.550 15 0.320 1.43 0.7150
0
Horizontal DC 4.5 | 462.550 15 -0.063 1.74 0.8700
(Belt clip)
DC36 | 467562 | 8 0326 | 0498 | 0.2490 1.6
DC 3.6 | 467.637 11 -0.313 0.521 0.2605
Head Face Up 2.5
DC 3.6 | 467.712 14 -0.184 0.422 0.2110
FRS DC 4.5 | 467.637 11 -0.300 0.561 0.2805
DC 3.6 | 467.562 8 -0.211 1.43 0.7150
0
Body gace Horizontal | DC3.6 | 467.637 | 11 -0.222 1.36 0.6800
own .
(Belt clip)
DC 3.6 | 467.712 14 -0.102 1.35 0.6750
Audio Accessory
Face .0
GMRS | Body Horizontal DC 3.6 | 462.550 15 -0.002 1.46 0.7300
Down (Belt clip)

*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.
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DASY4 Report - 450 Mz
(Plots of the SAR Measurements) Validation Test
- Head/Body Test
Uncertainty Analysis
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450 Mz Head Validation Test
Date: 20012-04-10

Test Laborutory: SCr5 Korea (Ganpo Laboratory)
File Name: Validation450Mhz_Head.dad

DUT: Dipole 450 MEz; Type: D450V 2; Serinl: D450V - SN:1015
Program MName: Validation 450MHz

Communication Svstem; CW; Frequency: 450 MHz, Dty Cvela: 1:1
Medium parameters used: '= 450 MHz; o = 0.841 mho'm; &= 43.8 p = 1000 kg'm®
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvE(6.89, 6.89, 6.89); Calibrated: 2011-04-14

- Bensor-Surface: dmm (Mechanical Surface Detection)

= Eleetranics: DAE3 Sn367, Calibrated: 2012-010-20

- Phontom: SAM MIC #2000-93 with CRE Right; Tvpe: SAKM MIC #2000-93; Serial: TP-1300
- Measurement 5W: DASY4, V4.7 Build 8 Postprocessing SW: SEMCAD, V1.8 Build 186

Validation_450MHz/Area Scan (61x121x1): Measurement gnd: dx=15mm, dy=15mm
Maxmnum valuee of SAR (interpolated) = 2.05 mW/'g

Validation_450MHz/Zoom Scan (Tx7xTHCube 0 Measvrement grid: dx-3mim, dy=3mm,
dz=5mm

Reference Value = 50,4 Vim; Power Drift = 0,020 dB

Peak SAR (extrapolated) = 3,14 Wikg

SAR(1 g) = 1.93 mW/g: SAR(10 g) = 1.26 mWig

Maximum value of SAR (measured) = 2.06 mW/g

-1.m
-3.83
.74

-1.hf

57

0 dB = 2.06mW /g



Z Scan

Report File No. :

Date of Issue :
Page :

1g/10g Averaged SAR

SAR: Zoom Scan-Vahie Along 2, X=3, ¥=3

2012-04-25
21/67

F690501/RF-SAR001999

2.0

18

1.6

14

0.6

0.4

0.2

0.005

0.010

0.015

0.020
m

0.025



Report File No. : F690501/RF-SAR001999

Date of Issue : 2012-04-25
Page : 22 /67
450 Mz Body Validation Test
Drate: 20012-04-0%

Test Laborutory: SCr5 Korea (Ganpo Laboratory)
File Name: Vahdationd30Mhe_Body.dad

Input Power @ 398 mW

DUT: Dipole 450 Mz Type: DAS0Y2; Serial: D450Y2 - SN 1015
Program Name: Validation 4500 Hz

Communication Svstem: CW, Frequency: 450 MHz; Duty Cwele: 1:1
Medium parameters used: = 450 MHz; o = 0.927 mho/'m; & = 54.2; p = 1000 kg/m®
Phantom section: Flal Section

DASY 4 Configuration:

- Probe: ETADVE - BM1TEL; ConvF(7.49, 7.49, 7.49); Calibrated: 201 1-04-14

= Sensor=Surface: dmm (dechanical Surface Detection)

= Electromics: DAE3 Sn367: Calibrated: 2001201120

- Phantom: SAM MIC #2000-93 with CEP Right: Type: SANM MIC #2000-93; Serial: TP- 1300
- heasurament W DASYY, V4.7 Build #0; Postprocessing SW: SEMCATY, V1.8 Build 186

Validation_450MHz/Area Scan (61x121x1): Measurement grid: dx=13mm, dy=15%mm
Maxomum value of SAR (interpolated) = 2.03 mW/g

Validation_430MHz/Zoom Scan (Tx7x7)Cube I Measurement grid: dx—3mm, dy—3mm.
dz=5mm

Beference Valve = 476 Vim: Power Drift = <0040 dB

Peak SAR (extrapolated) = 3.13 Wikg

SAR( g) = 1.89 mW/g; SARCID g) = 1.24 mWig

Maximum value of SAR (measured) = 202 mWig

-1.92
=384
576

-1.60

.60

0 dB - 2.02mW/g
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Z Scan
1g/10g Averaged SAR
SAR: Zoom Scan-Vahie Along 2, X=3, ¥=3
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SAR Test Plot
Date: 20012-04-10

Test Laboratory: 508 Korea {Cnpo Laboratory )
File Name: 430Mhz_Head(GMRS) CHA.dad

DUT: LXT6M; Type: FRSGMES; Sevial: NAA
Program Name: Head

Communication Svystem; GMRS, Frequency; 462,637 MHz; Duty Cyele: 1:1
Medinm parameters used (interpolated): - 462.637 MHz; o = 1L.85] mho'm; e, = 43.5: p = 100

kg'm®
Phantom section: Flai Sechon

DASY 4 Configuration:

- Probe: ETADVG - N1 T8, ConvFia. 89, .89, 6.89); Calibrated: 201 1-04-14

= Sensor=Surface: dmm ( Mechanical Surface Detection)

- Electromics: DAE3 5n567; Cabbrated: 2002-01-20

- Phantom: SAM MIC #2000-93 with CEF Hight; Tvpe: SAM MIC #2000-93; Serial: TP- 1300
- Messurement SW: DASY A, V4,7 Build 0; Postprocessing W2 SEMCAD, V1.8 Build 1834

Head _Front_Ch.4_25mm gap/Area Scan (71x121x1): Measurement gnd: dx=1%mm,
dy=15mm

Info: Interpolated mediom parameters used for SAR evaluation.
Maximum valoe of SAR (interpolated) = (L447 mWig

Head _Froni_Ch.d_253mm gap/Zoom Scan (777 Cube I Measurement grid: ds—3mim,
dy=3mm, dz=3mm

Beference Value = 24.0 Vim; Power Drift = -0, 146 dB

Peak SAR (extrapolated) = 0.582 Wikg

SAR(1 g) = 0.403 mW/g; SAR(10 g) = 0.292 mW/g

Info: Interpolated medium parsmeters used for AR evaluation.
Maxomum value of SAR (measured) = 0422 mW/g

-1.59
-3.19
-A.78

-6.38

-7.97

0 dB = 0422mWig
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Date: 20012-04-10

Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: 430Mhz_Head(GMRS) CH1S.dad

DUT: LXT6M; Type: FRSGMES; Serial: N/A
Program Name: Head

Communication Svstem: GMRS, Frequency; 462 55 MHz, Duty Cyele: 1:]
Medinm parameters used (interpolated): - 462.55 MHz: o = 0.851 mho/m; &, - 43.5: p = LG

kg/m™
Fhantom section: Flal Section

DASYS Configuration:

= Probe: ETADVA - SM1782; ConvF(6.89, 6.89, 6.89); Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE® 8n567: Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CEP_Right: Tvpe: SAM MIC 22000-93; Serial: TP- 1304
- Memsurement SW; DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 185

Head _Front_Ch.15_253mm gap/Area Scan (TI1x121x1): Messurement grid: ds=135mm,
dy=15mm

Info: Interpolated medium parameters used for SAR eviluanon.
Maxmum value of SAR (interpolated) = 0L33% mW/'g

Head_Froni_ Ch.15_25mm gap/Zoom Scan (Tx7xTHCube O Measurement grd: ds—5mm,
dy=3mm, dz=3mm

Reference Valoe = 2006 Vi, Power Deift = -0.272 4B

Peak SAR (extrapolated) = 0.441 Wiks

SAR(I g) = 0.314 mW/g; SAR(I0 g) = 0.230 mW/g

Info: Interpolated medium parameters uzed for AR evaloation.
Maxmmum value of SAR (measured) = 0.32% mWig

-1.50
-315
-4.71

-6.30

7.8

i dB = 0329mWig
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Date: 20012-04-10

Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: 430Mhz_Head( GMRS) CH22.dad

DUT: LXT6M; Type: FRSGMES; Serial: N/A
Program Name: Head

Communication Svstem; GMRSE, Frequency; 462,725 MHz;Duty Cycle: 1:]
Medinm parameters used (interpolated): [ - 462.723 MHz; o = (L8531 mho'm; ¢, — 43.5; p = 1000

Ilcg.fm3
Fhantom section: Flal Section

DASYS Configuration:

- Probe: ETADVE - BN 1782, ConvF(a.89, 6.89, 6.89); Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibeated: 20101 2-01-20

- Phontom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC £2000-93; Serial: TP- 13041
- Memsurement SW; DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 185

Head _Front_Ch.22_25mm gap/Area Scan (TI1x121x1): Messurement grid: ds=135mm,
dy=15mm

Info: Interpolated medium parameters used for SAR eviluanon.
Maxmum value of SAR (interpolated) = 0L35% mW/'g

Head_Froni_Ch.22_25mm gap/Zoom Scan (Tx7xTHCube O Measurement grd: ds—5mm,
dy=3mm, dz=3mm

Reference Valoe = 21.4 Vin, Power Deift = -0.174 4B

Peak SAR (extrapolated) = 0.444 W/iks

SAR(I g) = 0.316 mW/g; SAR(10 g) = 0.230 mW/g

Info: Interpolated medium parameters uzed for SAR evaloation.
Maxmmum value of SAR (measured) = 0330 mWig

-1.61
-3.22
-1.83

-6.44

-8.05

i dB = 0330m'W g
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Date: Z0012-04-0%

Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: $30Mhz_Bodv(GMRS) Cli4.dad

DUT: LXT6M); Type: FRSGMES; Serial: N/A
Program Name: Body

Communication Svatem: GMRE, Frequency; 462,637 MHz;Duty Cyvcle: 1:1
Medium parameters used (imerpolated): = 462,637 MHz; & = 0.938 mho'm; £ =34 p= 1000 k;g.-'mj

Fhantom section: Flal Section

DASYS Configuration:

- Probe: ETADVE - BN 1782, ConvE(T.49, 7.49, 7.49), Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAFE3 Sn567; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-93; Serial: TP-1304
= Measuprement W: DASYA, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.4_Umm gap/Area Scan (TI1x121x1); Measurement grid: ds=15mm,
dy=15mm

Info: Interpolated medium parameters used for SAR eviluanon.
Maxmum value of SAR (interpolated) = 1.28 mW/g

Body_Back_Ch.4_0mm gap/Zoom Scan (Tx7x7)/Cube 1 Measurement grd: dx-5mm,
dy=3mm, dz=3mm

Reference Valve = 36.4 Vim, Power Drift = L0537 B

Peak SAR (extrapolated) = 1.80 Wikg

SAR(T g = 1.24 mW/g; SAR(10 g) = D883 mW /g

Info: Interpolated medium parsmeters uzed for AR evaloation.
Maxmum value of SAR (measured) = 1.29 mW/'g

-1.76
-5.29
-1.ns
.61

0 dB = 1.29mW/g



Report File No. : F690501/RF-SAR001999

Date of Issue : 2012-04-25
Page : 28 /67
Date: Z0012-04-0%

Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: 430Mhz_Bodv(GMRS) CH1J.dad

DUT: LXT6M); Type: FRSGMES; Serial: N/A
Program Name: Body

Communication Svatem: GMRS, Frequency; 462 55 MHz Duty Cyele: 1:]
Medium parameters used (imerpolated): = 462.55 MHz; o = 0,938 mho'm; £ =354, p= 1000 Ilcg.."m3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SNI1782, ConvFi(7.49, 749 749y Cahbrated: 201 1-04-14

- Sensor-Surface; dmm (Mechanical Surface Detection)

= Electronics: DAE3 Sn367; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC £2000-93; Serial: TP- 1300
- Mewsurement SW: DASY 4. V4.7 Build 80: Postprocessing SW: SEMCAD, V1LE Build 186

Body_Back_Ch.15_(mm gap/Area Scan (71x111x1): Measurement grid: d==15mm,
dy=13mm

Info: Interpolated medium parameters used for AR evaluation.

Maxmmum value of SAR (interpolated) = L&0 mWi'g

Body Back Ch.15 Omm gap/Zoom Scan (7xTx7)/Cube O Measurement grid: ds=5mm,
dy=5mm. dz=5mm

Reference Value = 39,4 Vim; Power Drift = 0,072 dB

Peak SAR (extrapolated) = 2.23 Wikg

SAR(1 g) = L.53 mW/g; SAR(10 g) = 1.1 mWig

Info: Interpolated medivm parameters used for SAR evaluaton.
Maximum valoe of SAR (measured) = 1.61 mWig

1.1
-3.43
5,14

606

.57

tdB = LelmWg
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Date: Z0012-04-0%

Test Laboratory: 308 Korea {Chnpo Laborntory)
File Name: 430Mhz_Bodv(GMRS) CH22.dad

DUT: LXT6M); Type: FRSGMES; Serial: N/A
Program Name: Body

Communication Svaten: GMRSE, Frequency; 462,725 MHz;Duty Cycle: 1:1
Medium parameters used (imerpolated): = 462,725 MHz; o = 0.938 mho'm; £ =34 p= 1000 k;g.-'mj

Fhantom section: Flal Section

DASYS Configuration:

- Probe: ETADVE - BN 1782, ConvE(T.49, 7.49, 7.49), Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE® 8n567: Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CEP_Right: Tvpe: SAM MIC 22000-93; Serial: TP- 1304
- Memsurement SW; DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 185

Body_Back_Ch.22_lmm gap/Area Scan (7T1x111x1): Measurement grid; ds=15mm,
dy=15mm

Info: Interpolated medium parameters used for SAR eviluanon.
Maxmum value of SAR (interpolated) = 1.21 mW/g

Body_Back_Ch.22_0mm gap/Zoom Scan (7x77)/Cube I Measurement grid: ds—3mm,
dy=3mm, dz=3mm

Reference Valoe = 294 Vin, Power Deift = -0.057 4B

Peak SAR (extrapolated) = 2.04 Wikg

SAR(D gh = L4 mW/g: SAR(ID g)= 1 mWig

Info: Interpolated medium parsmeters uzed for AR evaloation.
Maxmmum value of SAR (measured) = 1.47 mW/'g

-1.81
-1G2 "

-5.42 M
-1.23
-4.04

0 dBE = 1L4TmW/g
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Diate: 200 2-04-0%

Test Laboratory: 805 Korea {Gunpo Laboratory)
File Name: $30Mhz_Bodv TIMGMRS) CHI3 ded

DUT: LXTHM; Type: FRRGMRES;: Serial: NOA
Program Name: Body

Communication Svatem:; GMRS, Frequency; 462 55 MHz; Duty Cyele: 1:1
Medium parameters wsed (imterpolaed): = 462,55 MHz o = 0,938 mho'm; £, =354 p= 1000 Iv:,g.."m3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1782; ConvF( 749, 749 7 49y, Calibrated: 201 1-04-14

- Bensor-Surface; dmm (Mechanical Surface Detection)

= Electronics: DAE3 Sn567; Calibeated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right; Tyvpe: SAM MIC S2000-93; Serial: TP-1300
- Measurement SW: DASY S V4.7 Build 80 Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back Tili_Ch.15_0mm gap/Area Scan (T1x111x1): Measurement grid: dx=15mm.
dy=13mm

Info; Interpolated medium parameters used for SAR evaluation,

Maxmmum valee of SAR (inferpolated) = 143 mW/g

Body Back Tili_Ch.15 Omm gap/Zoom Scan (7x7xTW/Cube 0: Measurement grid:
dx=5mm. dy=5mm, dz=5mm

Reference Value = 37,6 Vim; Power Drift = 0,320 dB

Peak SAR (extrapolated) = 2.0 Wik

SAR(1 g) = 143 mWig SAR(10 g) = 1.02 mW/g

Info: Interpolated medivm parameters used for SAR evaluation.
Maxmmum valoe of SAR (measured) = 150 mW/'g

.07
-3.54
.32

~r.na

.86

0 dB = 1. 50mW/g
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Diate: 200 2-04-0%

Test Laboratory: 8(:5 Korea {Gunpo Lu.bm'atur_i.r]
File Name: 45300hz_BodwGMRS) 4.5V _CHI15.dad

DUT: LXTHM; Type: FRRGMRES;: Serial: NOA
Program Name: Body

Communication Svatem:; GMRS, Frequency; 462 55 MHz; Duty Cyele: 1:1
Medium parameters wsed (imterpolaed): = 462,55 MHz o = 0,938 mho'm; £, =354 p= 1000 Iv:,g.."m3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SN1782; ConvF( 749, 749 7 49y, Calibrated: 201 1-04-14

- Bensor-Surface; dmm (Mechanical Surface Detection)

= Electronics: DAE3 Sn567; Calibeated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right; Tyvpe: SAM MIC S2000-93; Serial: TP-1300
- Measurement SW: DASY S V4.7 Build 80 Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_4.5V_Ch.15_(mm gap/Area Scan (T1x121x1): Measurement grid: dx=15mm,
dy=13mm

Info; Interpolated medium parameters used for SAR evaluation,
Maxmmum valee of SAR (inferpolated) = L9 mW/'g

Body Back 4.5V Ch.15 mm gap/Zoom Scan (7x7x7)/Cube 0 Measurement grid:
dx=5mm. dy=5mm, dz=5mm

Reference Value = 40,5 V/m; Power Drift = 0,063 dB

Peak SAR (extrapolated) = 2.62 Wike

SAR(1 g) = 1.74 mWig; SAR(10 g) = 1.22 mW/g

Info: Interpolated medivm parameters used for SAR evaluation.
Maxmmum valoe of SAR (measured) = L84 mW'g

-1.88

375 "

.63

-T.50

.38

0 dB= 1.84mW/g
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Date: 20012-04-10

Test Laboratory: 308 Korea {Chnpo Laborntory)
File Name: 430Mhz_Head(FRS) CLIE dad

DUT: LXT6M; Type: FRSGMES; Serial: N/A
Program Name: Head

Communication Svsten: FRE; Frequency: 467 562 MHz; Duty Cyele: 1:1
Medium parameters used: = 4676 MHz;, ¢ = 0,835 mho'm; g =43.4; p= 1000 ]::g.-‘:rlfl
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(6.89, 6.89, 6.89; Calibrated: 2011-04-14

- Bensor-Surface: dmm (Mechanical Surface Detection)

= Electranics: DAES Sn367; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CEPRight; Tvpe: SARM MIC £2000-93; Serial: TP- 13040
- Measurement 5W: DASY 4, V4.7 Build 30: Postprocessimg SW: SEMCAD, ¥V 1LE Build 186

Head_Front_Ch.8_25mm gap/Area Scan (7T1x121x1): Measurement gnd: dx=15mm,
dy=15mm

Maxomum value of SAR (interpolated) = (L5337 mWig

Head_Front_Ch.8_23mm gap/Zoom Scan (TXTx7THCube 8 Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Eeference Value = 25,5 Vim: Power Drift = <0326 dB

Peak SAR (extrapolated) = 0.717 Wikg

SARCE g) = 0,498 mW/zs SAR(ID g) = 0360 mW/ g

Maximum valee of SAR (measured) = 0,523 mWig

-1.62
-3.24
-4, b6

.48

.10

dB = (L523mW g
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Date: 20012-04-10

Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: 430Mhz_Head(FRS) CIil] dad

DUT: LXT6M; Type: FRSGMES; Serial: N/A
Program Name: Head

Communication Svstem: FRE; Frequency: 467 637 MHz; Duty Cyele; 1:1
Medivum parnmeters used (interpolated): £ = 467.637 MHz, o = (1855 mho'm;, &, = 43,4, p = 1000

kg/m™
Fhantom section: Flal Section

DASYS Configuration:

= Probe: ETADVA - SM1782; ConvF(6.89, 6.89, 6.89); Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAFE3 Sn567; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-93; Serial: TP-1304
= Measuprement W: DASYA, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Head _Front_Ch.11_253mm gap/Area Scan (TI1x121x1): Messurement grid: ds=135mm,
dy=15mm

Info: Interpolated medium parameters used for SAR eviluanon.
Maxmum value of SAR (interpolated) = (L5635 mW/'g

Head_Froni_Ch.11_25mm gap/Zoom Scan (Tx7xTHCube O Measurement grd: ds—5mm,
dy=3mm, dz=3mm

Reference Valoe = 23.0 Vin, Power Drift = -0.313 dB

Peak SAR (extrapolated) = 0.745 W/kg

SAR(1 g) = 0.521 mW/g; SAR(10 g) = 0.378 mWig

Info: Interpolated medium parsmeters uzed for AR evaloation.
Maxmmum value of SAR (measured) = 0.543 mWig

-1.64
-3.20
-4.93

-6.407

-8.21

i dB = (.543mW g
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Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: 430Mhz_Head(FRS) CIil4.dad

DUT: LXT6M; Type: FRSGMES; Serial: N/A
Program Name: Head

Communication Svsten: FRE; Frequency: 467 712 MHz; Duty Cyele; 1:1
Medium parameters used (interpolated): £= 467.712 MHz, o = (1855 mho'm; &, = 43,4, p = 1000

kg/m™
Fhantom section: Flal Section

DASYS Configuration:

= Probe: ETADVA - SM1782; ConvF(6.89, 6.89, 6.89); Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAFE3 Sn567; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-93; Serial: TP-1304
= Measuprement W: DASYA, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Head_Front_Ch.14_253mm gap/Area Scan (TI1x121x1): Messurement grid: ds=135mm,
dy=15mm

Info: Interpolated medium parsmeters used for SAR eviluanon.
Maxmum value of SAR (interpolated) = 0L.46% mW/'g

Head_Froni_Ch.14_25mm gap/Zoom Scan (Tx7xTHCube O Measurement grd: ds—5mm,
dy=3mm, dz=3mm

Reference Value = 23.4 Vine Power Drift = 00184 dB

Peak SAR (extrapolated) = 0.606 W/ksg

SAR(I g) = 0.422 mW/g; SAR(10 g) = 0.306 mW/g

Info: Interpolated medium parsmeters uzed for SAR evaloation.
Maxmmum value of SAR (measured) = 0443 mWig

-1.65
-3.30
-4.0%

-6.6D

-8.25

i dB = 0 443m'W g



Report File No. : F690501/RF-SAR001999

Date of Issue : 2012-04-25
Page : 36/67
Date: 20012-04-10

Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: 430Mhz_Head(FRS) 4.5V CHI1.dad

DUT: LXT6M; Type: FRSGMES; Serial: N/A
Program Name: Head

Communication Svstem: FRE; Frequency: 467 637 MHz; Duty Cyele; 1:1
Medinm parameters used (interpolated): - 467.637 MHz; o = (L8535 mho'm; ¢, = 434 p = 1000

Ilcg.fm3
Fhantom section: Flal Section

DASY 4 Configuration:

= Probe: ETADVA - SM1782; ConvF(6.89, 6.89, 6.89); Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAFE3 Sn567; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-93; Serial: TP-1304
- Memsurement SW; DASY 4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 185

Head _Front_ Ch.11_4.5V_25mm gap/Area Scan (TI1x121x1): Measurement grid:
dx=15mm, dy=15mm

Info: Interpolated medium parameters used for SAR eviluanon.
Maxmum value of SAR (interpolated) = (LE2%9 mW/'g

Head_Froni_Ch.11_4.3V_25mm gap/Zoom Scan (7X7xTHCube  Measurement gnd:
di=3mm, dv="5mm, de=3mm

Reference Valoe = 237 Vin, Power Drift = -0.300 4B

Peak SAR (extrapolated) = 0.809 Wik

SAR(I g) = 0.561 mW/g; SAR(I0 g) = 0.406 mW/g

Info: Interpolated medium parsmeters uzed for AR evaluation.
Maxmum value of SAR (measured) = 0.587 mWig

-1.62
-3.24
-1.87

-6.49

8.1

i dB = 058 TmWig
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Test Laboratory: 308 Korea {Chnpo Laborntory)
File Name: 430Mhz_Bodw(FRS) CH3.dad

DUT: LXT6M); Type: FRSGMES; Serial: N/A
Program Name: Body

Communication Svsten: FRE; Frequency: 467 562 MHz; Duty Cyele: 1:1
Medium parameters used: = 467.6 MHz, ¢ = 0,942 mho'ny, &= 53.9, p = 1000 ]::g.-‘m':l
Phantom section: Flat Section

DASY4 Configuration
- Probe: ET3DVG - SN[TEZ ConvF(7.49 749 7 49 Calibrated: 2011-04-14

- Bensor-Surface: dmm {]'uhu:hanmal Surface Detection)

= Electranics: DAES Sn367; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CEP Right; Tvpe: SARM MIC £2000-93; Serial: TP- 1300
- Measurement 5W: DASY 4, V4.7 Build 30: Postprocessimg SW: SEMCAD, ¥V 1LE Build 186

Body_Back_Ch.8_lmm gap/Area Scan (T1x121x1): Measurement grid: ds=15%mm.
dy=15mm
Maxomum value of SAR (interpolated) = 133 mW/g

Body_Back_Ch.8_Dmm gap/Zoom Scan (777 Cube ; Measurement grid: dx—5mm,
dy=3mm, dz=5mm

Eeference Value = 39,3 Vim: Power Drift = -0.211 dB

Peak SAR (extrapolated) = 2.0% Wikg

SARCT g) = 143 mWg; SAR(ID g) = 1.02 mW/g

Maximum valee of SAR (measured) = .50 mW/'g

-1.76
-3.52
527
-r.nl

8.7

rdB = L50hnWig
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Test Laboratory: 308 Korea {Chnpo Laboratory)
File Nama: 430Mhz_Body(FES) CHI] dad

DUT: LXT6M); Type: FRSGMES; Serial: N/A
Program Name: Body

Communication Svstem: FRE; Frequency: 467 637 MHz; Duty Cyele; 1:1
Medinm parameters used (interpolated): - 467.637 MHz; o = (1242 mho'm; ¢, = 33.9; p = 1000

kg/m™
Fhantom section: Flal Section

DASYS Configuration:

- Probe: ETADVE - BN 1782, ConvE(T.49, 7.49, 7.49), Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAFE3 Sn567; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-93; Serial: TP-1304
= Measuprement W: DASYA, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.11_lmm gap/Area Scan (71x121x1): Measurement grid; ds=15mm,
dy=15mm

Info: Interpolated medium parameters used for SAR eviluanon.
Maxmmum value of SAR (interpolated) = 146 mW/g

Body_Back_Ch.11_Umm gap/Zoom Scan (7x77)/Cube I Measurement grid: ds—3mm,
dy=3mm, dz=3mm

Reference Valoe = 388 Vin, Power Deift = -0.212 4B

Peak SAR (extrapolated) = 1.98 Wikg

SAR(T g = 1.36 mW/g; SAR(1) g) = 0,971 mW/'g

Info: Interpolated medium parameters uzed for AR evaloation.
Maxmum value of SAR (measured) = 1.43 mW/'g

-1.74
-140
522
-6.96
-t

0 dB = L43mWg
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Test Laboratory: 308 Korea {Chnpo Laboratory)
File Name: 430Mhz_Bodw(FRS) Cl14.dad

DUT: LXT6M); Type: FRSGMES; Serial: N/A
Program Name: Body

Communication Svsten: FRE; Frequency: 467 712 MHz; Duty Cyele; 1:1
Medinm parameters used (interpolated): - 467.712 MHz; o = (1242 mho'm; ¢, = 33.9; p = 1000

kg/m™
Fhantom section: Flal Section

DASYS Configuration:

- Probe: ETADVE - BN 1782, ConvE(T.49, 7.49, 7.49), Calibrated: 2011-04-14

= Bensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAFE3 Sn567; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right: Type: 8AM MIC #2000-93; Serial: TP-1304
= Measuprement W: DASYA, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Body_Back_Ch.14_lmm gap/Area Scan (7T1x121x1): Measurement grid; ds=15mm,
dy=15mm

Info: Interpolated medium parameters used for SAR eviluanon.
Maxmum value of SAR (interpolated) = 1.45 mW/g

Body_Back_Ch.14_0mm gap/Zoom Scan (7x77)/Cube I Measurement grid: ds—3mm,
dy=3mm, dz=3mm

Reference Valoe = 37.6 Vin, Power Deift = -0.102 4B

Peak SAR (extrapolated) = 1.96 W ikg

SAR(I g = 1353 mW/g; SAR(10 g) = 0.961 mW/'g

Info: Interpolated medium parsmeters uzed for SAR evaloation.
Maxmum value of SAR (measured) = 141 mW/'g

1.7
-1Lh%
-5.32
-ran
a7

0dBE = L4ImWg
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Test Laboratory: 308 Korea {Chnpo Laborntory)
File Name: 430Mhz_Bodv(GMRS)_Audio CH13.dad

DUT: LXT6M); Type: FRSGMES; Serial: N/A
Program Name: Body

Communication Svatem: GMRS, Frequency; 462 55 MHz Duty Cyele: 1:]
Medium parameters used (imerpolated): = 462.55 MHz; o = 0,938 mho'm; £ =354, p= 1000 Ilcg.."m3
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: ET3DVE - SNI1782, ConvFi(7.49, 749 749y Cahbrated: 201 1-04-14

- Sensor-Surface; dmm (Mechanical Surface Detection)

= Electronics: DAE3 Sn367; Calibrated: 2012-01-20

- Phantom: SAM MIC #2000-93 with CRP_Right; Tvpe: SAM MIC £2000-93; Serial: TP- 1300
- Mewsurement SW: DASY 4. V4.7 Build 80: Postprocessing SW: SEMCAD, V1LE Build 186

Body_Back_Audio_Ch.15_Omm gap/Area Scan (T1x121x1}): Measurement grid:
d=13mm. dy=15mmm

Info: Interpolated medium parameters used for AR evaluation.
Maxmmum value of SAR (interpolated) = 1L.38 mWig

Body Back Audioc Ch.15 Omm gap/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=Smm. dv=5m, de=5mm

Reference Value = 37,6 Vi, Power Drift = -0.002 dB

Peak SAR (extrapolated) = 2.13 Wikg

SAR(1 g) = 146 mW/g; SAR(10 g) = 1.05 mW/g

Info: Interpolated mediom parameters used for SAR evaluanon.
Maxmum valoe of SAR (measured) = 1.53 mWig

.70
-3.39 .’
4504

678

.48

tdB = 1.53mW'g
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Appendix B

Uncertainty Analysis

UNCERTAINTY BUDGE ACCORDING TO |EEE P1528

a b ¢ d e =g i= K
f(d,k) cxgle

Sectio | Tol Prob . Div. Ci 19 Vi

nin (%) Dist. (19) ui (%) | (Veff)
Uncertainty Component P1528
Probe calibration E.2.1 6.7 N 1 1 6.70 o
Axial isotropy E.2.2 0.5 R 1.73 0.71 0.20 ©
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06 ©
Boundary effect E.2.3 0.8 R 1.73 1 0.46 o
Linearity E2.4 0.6 R 1.73 1 0.35 oo
System detection limit E.2.5 0.25 R 1.73 1 0.14 ©
Readout electronics E.2.6 0.3 N 1 1 0.30 o
Response time E.2.7 0 R 1.73 1 0.00 o
Integration time E.2.8 2.6 R 1.73 1 1.50 ©
RF ambient Condition —Noise E.6.1 R 1.73 1 1.73 ©
RF ambient Condition - reflections E.6.1 R 1.73 1 1.73 o
Probe positioning— mechanical tolerance E.6.2 1.5 R 1.73 1 0.87 ©
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67 ©
Max. SAR evaluation E.5.2 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.41 3.6 N 1 1 3.60 ©
Output power variation—-SAR drift measurement 6.62 5 R 1.73 1 2.89 ©
Phantom uncertainty (shape and thickness tolerances) E.3.1 R 1.73 1 2.31 o
Liguid conductivity — deviation from target values E.3.2 R 1.73 0.64 1.85 ©
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 9.90 2754
(855 CONFIDENGE INTERVAL =2 19.80

Table: Worst-case uncertainty for DASY4 assessed according to IEEE P1528.

The budge is valid for the frequency range 300 MHz to 3 GHz and represents a worst-case analysis
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Appendix C
Calibration Certificate
- PROBE
- DAE3

-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
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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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ETIDVE- S 1782 Apri 14, 2011
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



Report File No. :

F690501/RF-SAR001999

Date of Issue : 2012-04-25
Page : 49 / 67
ETIDVG— 5841782 Aaril 14, 2011
DASY/EASY - Parameters of Probe: ET3DV6- SN:1782
Calibration Parameter Determined in Body Tissue Simulating Media
Relative Conductivity Dagpth Unot.
fMHz)" | Pormitsivity " ®m)" | ConvFX | ConvFY | ConwFZ | Alpha | (mm] {h=2]
| aso 56.7 0.94 7.49 7.48 7.49 | 048 | 234 | +134%
835 55.2 0.97 6.03 £.02 B03 | oms | 172 | +120%
1750 53.4 1.4 454 | 454 454 | pEe | 270 | 2120%
1804 5.3 1.52 4.34 4.34 434 | 083 | 257 | +120%
2450 52.7 195 3.94 284 284 | ome | 121 | t120%

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

il W Comd uncerainly

&t eafibralion freguancy and the uncedaingy for the indicated

band

" A1 raquuncies helow 3 GHz, e validly of ssus pamsmala {r and o) cn be rlad 10 2 1D%Ifin.u¢mmnmmh1whllmplmm
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.
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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)
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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)
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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)
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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)
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Aprd 14, 2011

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
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Annex B.2 DAE Calibration certification

Calibration Laboratory of
Schmid & Pariner
Engineanng AG

Teughsusslrassn 43, B304 Zurich, Switsedand

Schweiperischar Kalibrwerdiessl
Sarvice sumee dalnlannege
Sarvizia wvirpero di 1Aralers
Ewess Calibration Service

Acoradiiad by T Ewiss Accrditation Sanecs (5A5) Aecroditation o SCS 108
The Ewiss Acoraditation Service | ome of the signmiories 1o e EA
Multilaieral Agreement for the recognition of calibmlion cetificales

ciesi  SGS (Dymatec) cartflieata ho: DAE3-567_Jan12
[CALIBRATION CERTIFICATE |

Ciojet DAE3 - 50 000 D02 AA - EM: 567

Cnifteion procaduia) (OA CAL-OGv24
Calibration procadure for the data acquisition elactronics {DAE}

Caditwation data: danuary 20, 2012

This caliteation cartilicals donuments the # i natoral » which resalre the plrpsiaal unis of messnments (51
The meassumsrans and e ercertsinties sth confidencs probalinlity am givan on Fea following pages and am pan of the canfcmrms.

All alibralizng hiren baer conduckad in the dosad laboraiony Taclioy: envirmnmant empenriuee (22 + 33°C and fumidiy < T0%.

‘Calibration Equipmeni used (METE crifoal lor calioralion]

Frimary Standanis oDE Cal Dol (Cerificaie ko, dyled Cialbmibcn

Kty Muiltiesatin Ty 2007 EN: DELETH 28.5ap11 (i1 1450) Sop-12

Sacpndany Siandants | iOa Cheok Diata (in howsa) Elchnd.ulﬂ:l I:hwk -

Cabbrerior Box V2.1 | SE LWS 063 A4 1000 D5-dnn-12 fin houme check) |1 Pastiinl Shiach dan-13
Hame Furciion Synatum

Calitrabed by Crovmi nigues Sheffan Tz hrdzian L__‘_
Apprmved by: Fin Bomhait #a D Dirscior v ‘%1 LW

| s Jareany 21, 2042

This calibralion corfizale shall no be seproduced ascepl in Tull withow wiitien appoval ol The laboeston

Cerlilicata Mo: MEZ-5ET_Jan1Z Fages1of &
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Calibration Laboratory of
Schmid & Partner

Enginaering AG
Zeughaussirasse 43, 3004 Zurich, Seitreriand

5 Kalibri
c Service suisss d'étalonnags
SErvizio svizzere o tarstura

& Swiss Calioralion Sarvice

Acorpciied by fhe Swiss Aoomdimion Serace (5AS) Accrediltion He.: SCS 108
The Ewiss Arcreditation Servioe s one of the signatories bo the E4
Multilaienl Agrosmant b the recogniicn of callbrabios cortificates

Glossary

DAE defa acquisition alactronics

Conneclor angle  informalon used in DASY system 1o align probe sensor X 1o the robot
coordinate system.

Methods Applied and Interpretation of Parameters
= OO Voltage Measuremant: Calibration Factor assessed for use in DASY system by
comparisan with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmelar in the respective range.
& Cornector angle: Tha angle of the connector is assessed measuring the angle
machankcally by a tool Insered, Uncertanty is not required.

# Tha following parameters as documented in the Appendix contakn technical nformaticn as a
result from the peformanca test and require no uncartainty.

s DC Voltage Measuremeni Lingarity: Verification of the Lingarity &t +10% and -10% of
the nominal calibration voltage. Influence of clisel voltage is included in this
mEasUrEment.

«  Common mode sensifivily; Influence of & positive or negative common mode voltage on
the diffarential measurement.

= Channal separation: Influence of a voltage on the neighbor channals not subject o an
input voltage.

= AD Converter Values with inputs shorted: Values on tha intemal AD convarter
comaspanding fo zaro input voltage

+«  Input Offset Measurement, Output vollage and slatistical results over a large number of
zero voltage measuramsants.

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

»  Impul resistance: Typical value for information: DAE input resistanca at the connecior,
during internal auto-zeraing and during measurement.

« Low Battery Alarm Valtage: Typical value for informalion. Babow this voltage, a battary
alarm signal is ganerated.

«  Power consumption: Typical value for information. Supply currents in various operating
modas.

Caificole Mo: DAEJ-BET_Jan12 Page 2al B
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DC Voltage Measurement
AT - Converter Aesaluticn raminal
High Faange: 1LEH - iy, full ramge = 100 _+300 my
Low Rarge: 1L58 = Eind , full range = =1.,..,..+3mV
DASY mapsuremant paramaters: Auto Zere Tima: 3 sec; Maasuning ima: 3 sec
Calibration Faciars X ¥ z
High Range 404,763 £ 0,1% (k=2) | 404411 £ Q1% (k=2) | 204495 + 0.1% [k=2)
Low Range SHS008 £ 0% (k=) | 397116 L 0% (k=2) | 296074 1 0,7% (Ke2)
Connector Angle

Iwmnlnmmmnuiﬁ?WHﬂ [k

Canilicale Mo: DAEI-567_Jani2 Page Tod 5
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Dilfarence (uV) Error {3}
Channel X + Inpul TEOBaB A2 A.53 0.0
Charne| X * Inpul 205,03 417 .02
Channel X = Input ~19598.67 344 0,02
Channal ¥ + Impat 159897 57 2.3 000
Channel ¥ + Input 15a849.48 BRE| 0,01
Channed ¥ = It -15304. 63 1.52 -0
Channel £ + Ingal 196984 .27 -0.68 -0.00
Channel £ + Ingul 20001198 o5z 0D
Channel £ - Ingut -18965.T8 1 48 02
Low Aange Asading (V) Dittarencs (W) Error (%)
Chanmnal X + Input 18968, 73 =135 -0.07
Chanmnel X # Input 20029 -1.38 D67
Charnel X = Imput 197,22 .97 41,48
Channal ¥ + Input 1999.87 -1.02 .05
Chamnal ¥ + Imput 200.82 073 -0.38
Channal ¥ - Input 188,58 .24 oz
Channel 2 + Input 200013 .82 -0.06
Channel 2 + Inguit 200.68 0,79 -0.38
Channel Z - input 19826 0,55 048
2. Common mode sensitivity
DASY msssuns e fadarneters. Aule Zeo Time: 3 seq; Measunng bme: 3 sec
Ciommon made High Range Low Rangs
Input Vollsgs (my} Avarage Rasding (uv) Average Reading {u¥)
Channal X 200 &1 1.B4
- 200 -13.58 -1.60
Channel ¥ 200 -1.13 2.88
= 2 1.38 124
Channal 2 200 435 411
- 200 P - /.33
3. Channel separation
DASY maeasuremeant parameters: Audo Zerp Tima: 3 s6c; I.la.g',_wnrg fima: 3 gec
Input Vaoltage (mV) | Channel X gV} | Channel ¥ (uV) Channel (V)
Channel X 200 244 2,08
Chanmal ¥ 200 T.42 - 1.8
Chanmel Z 200 884 BOG

Cemilicata Mo DAES-5ET Jantd

Pagps 4 of 5




4, AD-Converter Values with inputs shorted

Report File

No. :

Date of Issue :

Page :

DASY measumamant paramatars: Auie Zedo Tima: 3 580, Maasunng ima: 3 sec

High Range [LSE) Low Range (LSB)
Channal X 16326 15742
Chanrel ¥ 168161 15562
Channel Z 15863 16228

5. Input Offsel Measurement
CIASY measuremen paramslers, Auto Zaro Tims: 3 sac; Measuring 1ima; 3 sac

Ingiiit 1 08ACY
S1d. Deviation
Awerage (uV) | min, Offset (V) | max Offset [uv) V)

Channsl X 024 1.7 1.46 .53
Channed ¥ -0.14 245 1.08 .49
Channed 2 -0.85 280 0.31 0.42

6. Input Offset Current
Meminal Inpul circuilry ofiset curent on ol charmeds: <2508

7. Input Resistance (Typical vafues far nfomation)

Zeroang (WD) Menguring (MOhm)

Channel X 200 200
Channel ¥ 200 200
Channal Z 20 200

8. Low Battery Alarm Voltage (Typical values for infarmatian)
Typical values Alarm Level (VDC)
Supply [+ Vet 474
Supply (- Vee) 16

8, Power Consumption (Typical valies for information)
Typical values Swiitchad off (mA) | Stand by (mA) | Transmitiing (ma)
Supply |+ Vec) +001 ol «14
Supply (- Vea) =0.m -B &

F690501/RF-SAR001999

2012-04-25
59 /67
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- 450 Miz Dipole Calibration Certificate

Calibration Laboratory of A Schweizsrischer Kaliorlerdienst

Schmid & Partner = S Sanioe sunas s onrmge
Engineering AG o : Servizio svizzoro di tarstia

Zeughausstrasse 43, BI04 Zurieh, Switzarland %@P 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 GE41203874 Ai-bar-11 (Mo 217-01372) Apriz

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

Anlorenca Pimba ETIOVE SN: 1807 30-Apr-10 (Mo, ET3-1507_Ape 10} Ape-it

DAES S: BB4 FMay-11 (M, DAE4-B54_May1 1) Ny 12

Heconoiary Sandars s 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 genamior ARS 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 FI-I'-:HI:IH

Calitirabed by Jalon estrail [’,Z{/(_,

Approid by. Katjn Pokove Tochnical Maragss

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

/gfi«@ﬂ

Issund: Auaguai 24, 2011

Gedtificals Mo: D450V2-1015_Aug1 1

Page 1ol 8



Report File No. : F690501/RF-SAR001999
Date of Issue : 2012-04-25
Page : 61/67

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




Impedance Measurement Plot for Head TSL
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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
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Impedance Measurement Plot for Body TSL
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-THE END-



