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SAR TEST REPORT

Equipment Under Test  : PCS GSM/GPRS with Bluetooth, WLAN and NFC(Felica) Phone
Model No. : L-02D

Applicant . LG Electronics MobileComm U.S.A., Inc.
Address of Applicant ;10101 Old Grove Road, San Diego, CA 92131
FCCID : ZNFLO2D
Device Category : Portable Device
Exposure Category : General Population/Uncontrolled Exposure
Date of Receipt : 2011-10-05
Date of Test(s) : 2011-10-17 ~ 2011-11-07
Date of Issue : 2011-11-10
Max. SAR : 0.834 W/kg (PCS1900), 0.992 W/kg (WLAN)
Standards: .
FCC OET Bulletin 65 supplement C
IEEE 1528, 2003
ANSI/IEEE (C95.1, C95.3

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 Korea Co., Ltd. (Gunpo Laboratory) or
testing done by SGS Korea Co., Ltd. (Gunpo Laboratory) in connection with distribution or use of the
product described in this report must be approved by SGS Korea Co., Ltd. (Gunpo Laboratory) in
writing.

Tested by : Fred Jeong 7{ % @ 2011-1i-10

Approved by :  Charles Kim C v (. 2011-11-10
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1. General Information

1.1 Testing Laboratory

SGS Korea Co., Ltd. (Gunpo Laboratory)
18-34, Sanbon-dong, Gunpo-si, Gyeonggi-do, 435-040, Korea

Telephone : 82-31-428-5700
FAX : 82-31-427-2371
Homepage : www.kr.sgs.com/ee

1.2 Details of Manufacturer

Manufacturer : LG Electronics MobileComm U.S.A., Inc.
Address : 10101 Old Grove Road, San Diego, CA 92131
Contact Person : Hee-ju An

Phone No. : 82-10-2846-2750

E-mail : heeju.an@lge.com

1.3 Version of Report

Version Number Date Revision
00 2011-10-20 Initial issue
01 2011-11-10 Revision 01

1.4 Description of EUT(S)

EUT Type : PCS GSM/GPRS with Bluetooth, WLAN and NFC(Felica) Phone
Model : L-02D
Serial Number :N/A
Mode of Operation : PCS1900, WLAN, Bluetooth
DUty Cvele : 8(GSM), 8(GPRS 1Tx Slot), 4(GPRS 2Tx Slot),
YLy 2.67(GPRS 3Tx Slot), 2(GPRS 4Tx Slot), I(WLAN)
Body worn Accessory : None
: 1850.2 MHz ~ 1909.8 MHz (PCS1900)
Tx Frequency Range 2412 MHz ~ 2462 MHz (WLAN)
2402 MHz ~ 2480 MHz (Bluetooth)
:29.60 dBm(PCS1900),

Conducted Average Max Power | ™ /05 g wi AN), 4.89dBm(Bluetooth)

Battery Type : 3.7 V d.c. (Lithum-ion Battery)
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1.5 Operation Configuration

The device in GSM mode was controlled by using a Communication tester (CMU 200). Communication between
the device and the tester was established by air link. And the client provided a special driver and test program
which can control the frequency and power of the WLAN module. Measurements were performed at the lowest,
middle and highest channels of the operating band. The EUT was set to maximum power level during all tests and
at the beginning of each test the battery was fully charged.

The DASY4 system measures power drift during SAR testing by comparing e-field in the same location at the
beginning and at the end of measurement. Based on the RF Power and antenna separation distance, stand-alone

BT SAR and simultaneous SAR evaluation are not required.

1.6 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 1 g and 10 g.

The probe is calibrated at the center of the dipole sensors that is located 1 mm 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
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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 areca scan measurement. It is based on
splines in 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 1 g and 10 g 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 30x30x30mm contains about 30
g 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 1 g 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.

1.7 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= ¢ (|Ei|2)/ p where ¢ 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 body usage.

* The device holder for flat phantom.

* 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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1.8 System Components

ET3DV6 E-Field Probe

Construction

Calibration
Frequency
Directivity
Dynamic
Range

Srfce. Detect

Dimensions

Application

NOTE:

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

In air from 10 MHz to 2.5 GHz In brain simulating tissue
(accuracy + 8 %)

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

+0.2 dB in brain tissue (rotation around probe axis)

+0.4 dB in brain tissue (rotation normal to probe axis)

5 uW/g to >100 mW/g; Linearity: £0.2 dB

+0.2 mm repeatability in air and clear liquids over diffuse
reflecting surfaces

Overall length: 330 mm

Tip length: 16 mm

Body diameter: 12 mm

Tip diameter: 6.8 mm

Distance from probe tip to dipole centers: 2.7 mm
General dosimetry up to 3 GHz Compliance tests of
mobile phone

F690501/RF-SAR001964-A1
2011-11-10
77104

ET3DV6 EField Probe

1. The Probe parameters have been calibrated by the SPEAG. Please reference “APPENDIX D” 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: 2.0 mm £ 0.1 mm SAM Phantom

Filling Volume:  Approx. 25 liters

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 Holdr

1.9 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. These tests
were done at 1900 MHz and 2450 MHz. The tests for EUT were conducted within 24 hours after each
validation. The obtained results from the system accuracy verification are displayed in the table 1.
During the tests, 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 results

are within acceptable tolerance of the reference values.
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S Tissue - Amb. Liquid Input Target Normalized -
Vah}c(iz;{twn Frequency 'I'Tl)sls‘,)uee Temp Temp Power I\élleAa;ulrzd SAR1g SAR1g DS\E:;;[)'O Date
(MHz) (°C) (°C) (W) (1wW) (1wW)
D1900V2
SIN: 1900 Head 219 | 221 | 025 | 102Wikg | 394Wikg | 408Wikg | 355 | 2011-10-17
50033
D1900V2
SIN: 1900 Body 219 | 221 | 025 | 9.93Wikg | 413Wikg | 39.7Wikg | -387 | 2011-10-17
50033
D2ASOV2 | 2450 Head 219 | 220 | 025 | 132Wikg | 5L7Wikg | 528Wikg | 213 | 2011-11-07
2/2,3?%3 2450 Body 219 | 220 | 025 | 132Wikg | 535Wikg | 528Wikg | -131 | 2011-11-07

Table 1. System validation Results
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1.10 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 MHz to 20 GHz) in conjunction with Agilent ES070B
Network Analyzer (300 KHz - 3 GHz ) by using a procedure detailed in Section V.

Measured Target Deviation (%)
Test Dat Tissue :;issue Frequency | Dielectric Conductivi Dielectric Conductivi Dielectric Conductivit
est Late Type "jn p- (MHz) Constant, t, Constant, t, Constant, ¥
(°C) . 0 (s/m) . 0 (s/m) ¢ 0 (s/m)
1850 39.6 1.42 -1.00 1.43
1880 39.4 1.43 -1.50 2.14
10/17/2011 1900H 22.1 40.0 1.40
1900 39.3 1.43 -1.75 2.14
1910 39.3 1.45 -1.75 3.57
1850 53.5 1.46 0.38 -3.95
1880 53.5 1.48 0.38 -2.63
10/17/2011 1900B 22.1 533 1.52
1900 53.4 1.50 0.19 -1.32
1910 534 1.51 0.19 -0.66
2412 38.1 1.81 -2.81 0.56
2437 37.9 1.85 -3.32 2.78
11/07/2011 2450H 22.0 39.2 1.80
2450 37.8 1.87 -3.57 3.89
2462 37.7 1.88 -3.83 4.44
2412 51.4 1.95 -2.47 0.00
2437 51.3 1.98 -2.66 1.54
11/07/2011 2450B 22.0 52.7 1.95
2450 51.3 2.01 -2.66 3.08
2462 51.3 2.02 -2.66 3.59

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 (MHz)

(% by weight) 450 835 915 1800/1900 2450

Tissue Type Head | Body | Head | Body | Head | Body | Head | Body | Head | Body
Water 38.56 | 51.16 | 4145 | 52.4 | 41.05 | 56.0 549 | 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 | 45.0 56.5 41.76 | 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 4492 | 0.0 0.0 26.7
Dielectric Constant | 43.42 | 58.0 | 42.54 | 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) | 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78

Salt: 99 "% Pure Sodium Chloride Sugar: 98 "% Pure Sucrose
Water: De-ionized, 16 MQ" resistivity HEC: Hydroxyethyl Cellulose
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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

1.11 Test Standards and Limits

According to FCC 47CFR §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 GHz 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 GHz 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
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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

(Hands/Feet/Ankle/Wrist)

(Partial) 1.60 m W/g 8.00 m W/g
Partial Average SAR
(Whole Body) 0.08 m W/g 0.40 m W/g
Partial Peak SAR

' 4.00 m W/g 20.00 m W/g

Table .4 RF exposure limits

1.12 Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 2 years ago but more than 1 year ago were confirmed in

maintaining return loss (< -20 dB, within 20 % of prior calibration) and impedance (within 5 ohm from

prior calibration) requirements per extended calibrations in KDB publication 450824:

D1900V2 Body (SN :5d033)

Measurement Date | Return Loss (dB) A% Impedence (QQ) AQ
2010-05-26 -254 - 47.1 -
2011-06-07 -24.3 4.33 46.4 1.49

D1900V2 Head (SN :5d033)

Measurement Date | Return Loss (dB) A% Impedence (Q) AQ
2010-05-26 -28.4 - 49.5 -
2011-06-07 -27.8 -2.11 47.7 -3.64

D2450V2 Body (SN :734)

Measurement Date | Return Loss (dB) A% Impedence (Q2) AQ
2010-05-27 -27.1 - 49.8 -
2011-06-07 -26.2 -3.32 48.3 -3.01

D2450V2 Head (SN :734)

Measurement Date | Return Loss (dB) A% Impedence (QQ) AQ
2010-05-27 -26.4 - 53.8 -
2011-06-07 25.9 -1.89 51.6 -4.09
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2. Instruments List
. Serial Due date of
Maunfacturer Device Type Number Calibration
Stiubli Robot RX90BL F03/5W05A1/A/01 N/A
Schmid& Dosimetric E-
Partner Field ET3DV6 1782 April 14,2012
Engineering AG Probe
Schmid& 1900 MHz
Partner System D1900V2 5d033 May 26, 2012
Engineering AG | Validation Dipole
Schmid& 2450 MHz
Partner System D2450V2 734 May 27, 2012
Engineering AG | Validation Dipole
Schmid& Data acquisition
Partner quis DAE3 567 January 27,2012
. . Electronics
Engineering AG
Schmid&
Partner Software DASY 4 v4.7 - N/A
Engineering AG
Schmid& SAM Phantom TP-1645
Partner Phantom N/A
. : V4.0 TP-1300
Engineering AG
Agilent Network E5070B MY42100282 March 31, 2012
Analyzer
Agilent Dlelecg Probe 85070D 2184 N/A
Agilent Power Meter E4419B GB43311126 July 04, 2012
. MY41495307 September 29, 2012
Agilent Power Sensor E9300H MY41495308 | September 29, 2012
Agilent Signal Generator E4421B MY43350132 July 05, 2012
Empower RF . 2001- .
Systems Power Amplifier BBS3Q7ECK 1032 D/C 0336 April 01, 2012
Agilent Dual Directional 777D 50128 July 10, 2012
& Coupler 778D 50454 July 06, 2012
Microlab LP Filter LA-ISN N/A September 29, 2012
LA-30N P ’
R&S Mobile Test Unit CMU 200 109495 July 04, 2012
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3.Summary of Results

3.1 FCC Power Measurement Procedures

Power measurements were performed using a base station simulator under digital average power.

The handset was placed into a simulated call using a base station simulator in shielded chamber. SAR
measurements were taken with a fully charged battery. In order to verify that the device was tested and maintained
at full power, this was configured with the base station simulator. The SAR measurement Software calculates a
reference point at the start and end of the test to check for power drifts. If conducted power deviations of more

than 5 % occurred, the tests were repeated.

3.2 RF Conducted Power

GSM Conducted Powers

Maximum Averaged Output Power (dBm)
Channel | Treduency GPRS(GMSK)
(MHz) GSM
1 Tx Slot 2 Tx Slot 3 Tx Slot 4 Tx Slot
512 1850.2 29.60 29.60 26.60 24.60 23.60
PCS 1900
Band 661 1880.0 29.60 29.50 26.60 24.80 23.60
810 1909.8 29.50 29.40 26.50 24.70 23.60
Calculated Maximum Frame-Averaged Output Power (dBm)
Clipirl || sy GPRS(GMSK)
(MHz) GSM
1 Tx Slot 2 Tx Slot 3 Tx Slot 4 Tx Slot
512 1850.2 20.57 20.57 20.58 20.34 20.59
PCS 1900
Band 661 1880.0 20.57 20.47 20.58 20.54 20.59
810 1909.8 20.47 20.37 20.48 20.44 20.59
Notes :

1. Frame-averaged power was calculated from the measured burst-averaged power by converting the slot powers

into linear units and calculating the energy over 8 timeslots.

2. GPRS/EDGE output powers were measured with CS1. EDGE (8-PSK) power were measured with MCSS5.

GSM Class : B
GPRS Multislot class : 12 (Max 4 Tx Uplink slots)

DTM Multislot Class : N/A
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WLAN
802.11b Mode Rated Measured Power

Frequency (MHz) Channel No. (Mbps) (dBm)
1 16.19
2 16.16

2412 1
5.5 16.15
11 16.09
16.41
2 16.39

2437 6
5.5 16.36
11 16.31
16.56
2 16.54

2462 11
5.5 16.50
11 16.41

802.11g Mode Rated Measured Power

Frequency (MHz) Channel No. (Mbps) (dBm)
6 14.10
9 14.02
12 13.93
18 13.70

2412 1
24 13.53
36 13.23
48 12.95
54 12.74
14.36
9 14.02
12 13.93
18 13.70

2437 6
24 13.53
36 13.23
48 12.95
54 12.74
6 14.36
9 14.25
12 14.11
18 13.99

2462 11
24 13.76
36 13.50
48 13.29
54 13.10
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802.11nMode Rated Measured Power

Frequency (MHz) Channel No. (Mbps) (dBm)

MCSO0 13.12

MCS1 12.95

MCS2 12.70

2412 1 MCS3 12.58

MCS4 12.22

MCS5 11.98

MCS6 11.79

MCS7 11.65

MCSO0 13.39

MCS1 13.19

MCS2 12.99

9437 6 MCS3 12.76

MCS4 12.42

MCS5 12.18

MCS6 12.10

MCS7 12.01

MCSO0 13.50

MCS1 13.24

MCS2 13.06

2462 1" MCS3 12.93

MCS4 12.56

MCS5 12.24

MCS6 12.18

MCS7 12.06

Channel Frequency (MHz) GFSK (dBm) 8DPSK (dBm)

Low 2402 4.52 242
Middle 2441 4.89 2.75
High 2480 4.64 2.43




Report File No. :
Date of Issue :
Page :

F690501/RF-SAR001964-A1
2011-11-10

17/104

3.3 KDB 648474 D01 SAR Handsets Multi Xmiter and Ant v01r05 _Sept. 2008

Summary of SAR Evaluation Requirements for Cell Phone with Multiple Transmitters

These procedures were followed according to KDB 648474 document “SAR Handsets Multi Xmiter and Ant

v01r05”, September 2008. The procedures are applicable to phones with built-in unlicensed transmitters, such as

802.11 a/b/g and Bluetooth devices.

<Output Power Thresholds for Unlicensed Transmitters>

2.45 5.15-5.35

5.47 - 5.85

GHz

PRes

12 6

2

mwW

Device output power should be rounded to the nearest mW to compare with values specified m this table.

<SAR Evaluation Requirements for Cellphones with Multiple Transmitters>

other antenmas, each with eitber cutput
power = Ppeor 1-g SAR < 1.2 Wike
T 1 : : i

When stand-alone SAR 15 requoed

o test SAR on highest output channel] for each
wircless mode and exposure condibion

o if SAR for highest output channel is = 50%;
of SAR limgt, evaluate all channels
according to normal proceduses

Inclividual Transmitter Simulianeous Transmission
Licensed : - - SAR nof requared
e Bovtine evaluation requered
o when stand-alone 1-g SAR s not
When there &5 no simmltaneous transnussion — requured and anfenna 5 = 5 oom
o outpul < 60FF SAR not requised | T —
o output = §60'f: stand-alone SAR required Licensed & Unlicensed :
S : e = whenthe sumofthe 1-g SAR 15 =
When there 1= sumltaneous transmassion — L6 Whe for all simultaneous
_Stand-alone SAR pot requured when tramsifing antennas
o ouiput £ 2-Pay and astenna 15 = 5.0 em when SAR fo peak  location
from other antennas sepamation matio of simultanesus
o omtput = Ppee and antenna 8 = 2.5 co from tramst g e pa s < 0.3
Unlicensed other antermas SAR required
Transmitters | = OUpuE = Pay and antenoa 15 = 2.5 cm from | Licensed & Unlicensed

amtenna pars with SAR 1o peak
location separation ratio > 0.3, fest s
only required for the configuraticn
thar results 1 the luphest SAR 1n
stand-alons configuranon for each
wireless mode and exposire comdition
Note:  simultanecus tansmussion
exposure conditiems  for head and
body can be different for differest
style phones; therefore, different test
requirements may apply

Jaw, Mouth
and Nose

Elat phantom SAR equired

o when measurement i1z required in tight
regions of SAM and it is not feasible or the
results can be questionable due to probe ik,
calibration, posthomng and  onentation
15515

position sectangular and clam-shell phones
accordmg to flar phantom procedures and
conduct SAR measurements for thess
specific locations

When sumulianeons ransmission SAR
testing i required, contact the FCC
Laboratory for interim guidance.
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Mode (f) P (dBm) P (mW) Stand-alone SAR

PCS 1900 29.60 912.01 Yes
WLAN 16.56 45.29 Yes

Bluetooth 4.89 3.08 No

<Simultaneous Transmission Summation for Held to Ear Voice Call with Hotspot Active Scenario>

Simultaneous TX | configuration 1900 GSM SAR(W/kg) WIFI SAR (W/kg) > SAR (W/kg)
Right Cheek 0.520 0.970 1.490
Right Tilt 0.208 0.981 1.189
Head SAR
Left Cheek 0.388 0.992 1.380
Left Tilt 0.157 0.869 1.026

<Simultaneous Transmission Summation for 2G Hotspot Data and WIFI Hotspot Active Scenario>

Simultaneous TX | configuration 1900 GSM SAR(W/kg) WIFI SAR (W/kg) > SAR (W/kg)
Back 0.834 0.565 1.399
Front 0.578 0.303 0.881
Left 0.253 - 0.253
Body SAR Right 0.331 0.020 0.351
Bottom 0.679 - 0.679
Top - 0.368 0.368

** The above tables represent the worst-case simultaneous transmission scenarios possible with this device.

Note : "-" SAR results shown in the table are zero for summation purposes. SAR was not required to be measured

due to exclusions mentioned in Section “3.4 SAR Test Configuration”.

The above numerical summed SAR was below the SAR limit. Therefore, the above analysis is sufficient to

determine that simultaneous transmission cases will not exceed the SAR limit. Therefore, no volumetric SAR

summation is required since the numerical sums are below the limit.
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3.4 SAR Test Configuration
Edge A Edge B Edge C Edge D
blgE o1t LS (Left) (Right) (Bottom) (Top)
GPRS 1900 Yes Yes Yes Yes Yes No
WLAN Yes Yes No Yes No Yes

Antenna Distance
Top

@

Front

[TAGPS Ant (RX)
DETAWLAN Ant
[RRETX)
ZMain Ant
[RXETX)
- GEM1900

61y

1277 mm
Left

®

Bottom
g mm

¥

<Note>
1. Particular DUT edges were not necessary to be evaluated for Wireless Router SAR if the edges were greater

than 2.5 cm from the transmitting antenna according to FCC KDB Publication 941225 D06 guidance, page 2.

2. For more information about “Antenna Distance”, refer to the submitted documents of the Antenna Distance

from manufacturer.



! Report File No.:  F690501/RF-SAR001964-A1
SG Date of Issue : 2011-11-10
iV N e Page : 20/ 104

3.5 SAR Data Summary

Ambient Temperature (°C) 21.9
Liquid Temperature (°C) 22.1
PCS 1900 Head SAR Date 2011-10-17
Traffic Channel
Mode EUT Conducted Povyer 19 SAR 1 g SAR
/ Band Head Position Power Drift (Wikag) Limits
Frequency | ~ . ohel (dBm) (dB) (W/kg)
(MHz)
PCS1900 Left Cheek 1880.0 661 29.60 -0.077 0.388
PCS1900 Left Tilt 1880.0 661 29.60 0.094 0.157 L6
PCS1900 Right Cheek 1880.0 661 29.60 -0.196 0.520 ’
PCS1900 Right Tilt 1880.0 661 29.60 0.030 0.208
<Note>

1. The test data reported are the worst-case SAR value with the position set in a typical configuration.

2. All modes of operation were investigated, and worst-case results are reported.

3. Battery is fully charged for all readings and the standard batteries are the only options.

4. Liquid tissue depth was at least 15 cm.

5. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR
measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at

the high and low channel is optional for such test configurations.
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Ambient Temperature (°C) 21.9
Liquid Temperature (°C) 22.1
PCS1900 Body Hotspot SAR Date 2011-10-17

Mode EUT f of Traffic Channel Conducted Power 1gSAR 1 g SAR
(Service) | Position | > [ Frequency Fover | Drift(dB) | (Wikg) | oot
(MH2) Channel (dBm) (W/kg)

Front 2 1880.0 661 26.60 -0.033 0.578

Back 2 1850.2 512 26.60 -0.059 0.757

Back 2 1880.0 661 26.60 -0.067 0.829

Back 2 1909.8 810 26.50 0.039 0.800

Left(Edge A) 2 1880.0 661 26.60 -0.012 0.253

Right(Edge B) 2 1880.0 661 26.60 -0.040 0.331

GPRS 16

Bottom(Edge C) 2 1880.0 661 26.60 -0.006 0.679

Back 1 1850.2 512 29.60 0.017 0.551

Back 1 1880.0 661 29.50 -0.093 0.834

Back 1 1909.8 810 29.40 -0.020 0.779

Back 3 1880.0 661 24.80 0.098 0.763

Back 4 1880.0 661 23.60 0.021 0.756

<Note>

1. The test data reported are the worst-case SAR value with the position set in a typical configuration.

2. All modes of operation were investigated, and worst-case results are reported.

3. Battery is fully charged for all readings and the standard batteries are the only options.

4. Liquid tissue depth was at least 15 cm.

5. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR
measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at
the high and low channel is optional for such test configurations.

6. The distance from EUT to flat phantom for testing Body SAR is 10 mm.

7. Top was not tested since the antenna distance to edge was greater than 2.5 cm per KDB941225 DO06.

8. GPRS body-worn SAR testing is more conservative than GSM voice body-worn testing with accessory.
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Ambient Temperature (°C) 21.9
Liquid Temperature (°C) 22.0
2.4 GHz WLAN Head SAR Date 2011-11-11
_ EUT Traffic Channel | pata | Conducted Power 1g S%A??
Mode | Service | Head Position Frequency Rate Power Drift SAR Limits
S | Channer | (MDPS) | (dBm) | (dB) | (Wiko) | yno
Left Cheek 2412 1 16.19 -0.052 0.481
Left Cheek 2437 6 1 16.41 0.020 0.679
Left Cheek 2462 11 1 16.56 -0.187 0.992
Left Tilt 2412 1 1 16.19 -0.002 0.418
Left Tilt 2437 6 1 16.41 0.058 0.622
[EEE Left | Tilt 2462 11 1 16.56 0.154 | 0.869
802.11b | D553 Right | Cheek 2412 1 1 16.19 -0.037 | 0.506 1.6
Right | Cheek 2437 6 1 16.41 0.024 0.762
Right | Cheek 2462 11 1 16.56 0.038 0.970
Right Tilt 2412 1 1 16.19 0.006 0.459
Right Tilt 2437 6 1 16.41 0.142 0.690
Right Tilt 2462 11 1 16.56 -0.083 0.981

<Note>

1. The test data reported are the worst-case SAR value with the position set in a typical configuration.

2. All modes of operation were investigated, and worst-case results are reported.

3. Battery is fully charged for all readings and the standard batteries are the only options.

4. Liquid tissue depth was at least 15 cm.

5. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR
measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at
the high and low channel is optional for such test configurations.

6. WLAN could be used for data transmission during voice communication at the same time.

7. KDB 248227 <SAR Measurement Procedures for 802.11 a/b/g Transmitters>

- Channel 1, 6 and 11 were tested by the definition of “default test channels”.

- Highest average RF output power channel for the lowest data rate were selected for SAR evaluation. Other
mode were not tested since the average output powers were not greater than 0.25 dB than that of the
corresponding channel in the lowest data rate IEEE 802.11b mode.

8. WLAN transmission was verified using a spectrum analyzer.
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Ambient Temperature (°C) 21.9
Liquid Temperature (°C) 22.0
2.4 GHz WLAN Body Hotspot SAR | pate 2011-11-07
Traffic Channel | pata | Conducted | Power 1g S%A??
Mode | Service | EUT Position Rate Power Drift SAR Limits
Frequency Mbps dBm dB W/k
(MH2) Channel ( p ) ( ) ( ) ( g) (W/kg)
Front 2462 11 1 16.56 -0.054 0.303
IEEE Back 2462 11 1 16.56 -0.019 | 0.565
DSSS . 1.6
802.11b Right (Edge B) 2462 11 1 16.56 -0.009 | 0.020
Top (Edge D) 2462 11 1 16.56 -0.198 | 0.368

<Note>

1. The test data reported are the worst-case SAR value with the position set in a typical configuration.

2. All modes of operation were investigated, and worst-case results are reported.

3. Battery is fully charged for all readings and the standard batteries are the only options.

4. Liquid tissue depth was at least 15 cm.

5. Justification for reduced test configuration : Per FCC/OET Bulletin 65 Supplement C [July 2001], if the SAR
measured at the middle channel for each test configuration is at least 3.0 dB lower than the SAR limit, testing at
the high and low channel is optional for such test configurations.

6. The distance from EUT to flat phantom for testing Body SAR is 10 mm.

7. KDB 248227 <SAR Measurement Procedures for 802.11 a/b/g Transmitters>

- Channel 1, 6 and 11 were tested by the definition of “default test channels”.

- Highest average RF output power channel for the lowest data rate were selected for SAR evaluation. Other
mode were not tested since the average output powers were not greater than 0.25 dB than that of the
corresponding channel in the lowest data rate IEEE 802.11b mode.

8. WLAN transmission was verified using a spectrum analyzer.

9. Left and Bottom was not tested since the antenna distance to edge was greater than 2.5 cm per KDB941225
DOe6.
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Appendix A
Test Plot - DASY4 Report
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1900 MHz Validation Test_Head
Date: 2011-10-17

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: Validation 1900 MHz_Head dad

Input Power : 250 mW

DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN: 50033
Program Name: Validation 1900 MHz_Head

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: £= 1900 MHz; o = 1.43 mho/m; &, = 39.3; p = 1000 kg/m”
Phantom section: Flal Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782; ConvF(4.95, 4,95, 4.95), Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electromics: DAES 5n567; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP; Type: SAM MIC #2000-93; Serial; TP-1299

- Measnrement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.5 Build 186

Validation 1900 MH_Head/Area Scan (61x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.7 mW/g

Validation 1900 MH_Head/Zoom Scan (7x7x7)/Cube 0: Measmement grid: dx=5Smm,
dy=3mm, dz=5mm

Reference Value = 93.0 Vim; Power Drifi = -0.010 dB

Peak SAR (extrapolated) = 18.4 W/kg

SAR( g) = 10.2 mW/g; SAR(10 g) - 5.22 mW/g

Maximum value of SAR (measured) = 11.6 mW/g

iR
0,000

I 166

0dB =11.6mW/g
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Z Scan
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1900 MHz Validation Test_Body
Date: 2011-10-17

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: Validation 1900 MHz_Body.dad

Input Power : 250 mW

DUT: Dipole 1900 MHz: Type: D1900V2; Serial: D1900V2 - SN:5d033
Program Name: Validation 1900 MHz_Body

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: £= 1900 MHz o= 1.5 mho/m; & = 53.4; p = 1000 kg/m’®
Phantom section: Flal Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782; ConvE(4.34, 4.34, 4,34); Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electromics: DAE3 5n567; Calibrated: 2011-01-27

- Phantom: SAM MIC #2000-93 with CRP; Type: SAM MIC #2000-93; Serial: TP-1299

- Measnrement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.5 Build 186

Validation 1900 MH_Body/Area Scan (61x71x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 12.4 mW/g

Validation 1900 MH_Body/Zoom Scan (7x7x7yCube 0: Measurement grid: dy=5mm,
dy=3mm, dz=5mm

Reference Value = 90.1 Vim; Power Drifi = -0.026 dB

Peak SAR (extrapolated) = 174 Wkg

SAR( g) = 9.93 mW/g; SAR(10 g) = 5.09 mW/g

Maximum value of SAR (measured) = 11.4 mW/g

iR
0,000

0dB =114mW/g
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Z Scan
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G

2450 MHz Validation Test_Head

Date: 2011-11-07

Test Laboratory: SGS Korea (Gunpo Laboratory)
File Name: Validation 2450 MHz Head.da4

Input Power : 250 mW

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:734
Program Name: Validation 2450 V[Hz Head

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used: = 2450 MHz; 6 = 1.87 mho/m; £, =37.8; p=1000 kg/m3
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DV6 - SN1782; ConvF(4.37, 4.37, 4.37); Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left), Type: SAM; Serial: TP-1643

- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Validation 2450 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.7 mW/g

Validation 2450 MHz/Zoom Scan (7x7x7)/Cube : Measwement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 83.9 V/m; Power Drift =-0.027 dB

Peak SAR (extrapolated) = 29.4 W/kg

SAR( g) = 13.2 mW/g; SAR(10 g) = 5.99 mW/g

Maximum value of SAR (measured) = 14.7 mW/g

dB
0.0ao

-4.96

-9.92

-14.9

-19.8

-24.8

0dB=14.7TmW/g
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Z. Scan

SAR(x,v,z,10)
SAR; 7 Scan:Value Along Z, X=0, Y=0
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2450 MHz Validation Test_Body
Date: 2011-11-07
Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: Validation 2450 MHz_Body dad

Input Power : 250 mW

DUT: Dipole 2450 MHz: Type: D2450V2; Serfal: D2450V2 - SN:734
Program Name: Validation 2450 MHz_Body

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: £= 2450 MHz o= 2.01 mho/m; &, = 51.3; p = 1000 kg/m”
Phantom section: Flal Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782; ConvF(3.94, 3.94, 3.94); Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechanical Surface Detection)

- Electromics: DAE3S 5n567; Calibrated: 2011-01-27

= Phantom: SAM with CRP_2011(left), Type: SAM; Serial: TP-1645

- Measnrement SW: DASYY, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.5 Build 186

Validation 2450 MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 16.5 mW/g

Validation 2450 MHz/Zoom Scan (7x7x7¥Cube 0: Measurernent grid: dyx=35mm, dy=5mm,
dz=5mm

Reference Value = 78.1 Vim; Power Drifi = -0.061 dB

Peak SAR (extrapolated) = 33.1 W/kg

SAR( g) = 13.2 mW/g; SAR(10 g) - 5.86 mW/g

Maximum value of SAR (measured) = 14,4 mW/g

iR
0,000

I 502

I

-10.0

-15.1

-20.

0dB = 14 4mWig
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PCS1900 Head SAR Test
Date: 2011-10-17

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: PCS1900_LE dad

DUT: DS1007; Type: Moblle Phone; Serial: N/A
Program Name: PCS1900 Head

Communication System: FCS 1900; Frequency: 1880 MHz Duty Cycle: 1:8
Medinm parameters used: £= 1880 MHz; o= 1.43 mho/m; &, = 39.4; p = 1000 kg/m®
Phantom section: Left Section

DASY4
- Probe: ET3DVG - SNITSZ ConvE(4.95, 4.95, 4.95); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechamical Eu:ﬁm Dretection)
= Electronics: DAE3 Sn567; Calibrated: 2011-01-27
- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645
- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

PCS1900_LE_Mid_Cheek/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.416 mW/g

PCS1900_LE Mid_Cheek/Zoom Scan (7x7x7VCube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 631 V/m; Power Drifl =-0.077 dB

Peak SAR (extrapolated) = 0.606 W/kg

SARQ g) = 0,388 mW/g; SAR(10 g) = 0234 mW/g

Maximum value of SAR (measured) = 0.426 mW/g

0B = 0. 426mWig
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Date: 2011=10-17

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: PCS1900_LE dad

DUT: DS1007; Type: Moblle Phone; Serial: N/A
Program Name: PCS1900 Head

Communication System: FCS 1900; Frequency: 1880 MHz Duty Cycle: 1:8
Medium parameters used: £= 1880 MHz; o= 1.43 mho/m; &, = 39.4; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvEi4.95, 4.95, 4.95), Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

PCS1900_LE_Mid_Tilt/Area Scan (61x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) =0.183 mW/g

PCS1900_LE_Mid_Tilt'Zoom Scan (7x7x7)/Cube 0: Measurement grid: de=5mm, dy=5mm,
dz=Smm

Reference Value = 9.70 Vim; Power Drifl = 0.094 dB

Peak SAR {extrapolated) = 0.228 Wikg

SARQ g) = 0,157 mW/g SAR(10 g) = 0,096 mW/g

Maximum valoe of SAR (measured) = 0,171 mW/g

0 dB = 0.17 ImW/g
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Date: 2011=10-17

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: PCS1900_RE dad

DUT: DS1007; Type: Moblle Phone; Serial: N/A
Program Name: PCS1900 Head

Communication System: FCS 1900; Frequency: 1880 MHz Duty Cycle: 1:8
Medinm parameters used: £= 1880 MHz; o= 1.43 mho/m; &, = 39.4; p = 1000 kg/m®
Phantom section: Right Section

DASY4
- Probe: ET3DVG - SNITSZ ConvE(4.95, 4.95, 4.95); Calibrated: 2011-04-14
- Sensor-Surface: 4mm (Mechamical Eu:ﬁm Dretection)
= Electronics: DAE3 Sn567; Calibrated: 2011-01-27
- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645
- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

PCS1900_RE_Mid_Cheek/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.588 mW/g

PCS1900_RE_Mid_Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 6.10 V/m; Power Drifl =-0.196 dB

Peak SAR {extrapolated) = 0.831 Wikg

SARQ g) = 0,520 mW/g SAR(10 g) = 0.304 mWig

Maximum value of SAR (measured) = 0.574 mW/g

04dB = 0.5T4amWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: PCS1900_RE dad

DUT: DS1007; Type: Moblle Phone; Serial: N/A
Program Name: PCS1900 Head

Communication System: FCS 1900; Frequency: 1880 MHz Duty Cycle: 1:8
Medinm parameters used: £= 1880 MHz; o= 1.43 mho/m; &, = 39.4; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DVG - SN1T8Z ConvFi(4.95, 4.95, 4.95), Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

PCS1900_RE_Mid_TiltYArea Scan (61x91x1 % Measurement grid: dv=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.236 mW/g

PCS1900_RE_Mid_TilZoeom Scan (7x7x7YCube 0: Measurement grid: de=5Smm, dy=5mm,
dz=5mm

Reference Value = 936 Vim:; Power Drifl = 0.030 dB

Peak SAR (extrapolated) = 0.304 Wikg

SARQ g) = 0.208 mW/g SAR(I0 g) - 0,126 mW/g

Maximum value of SAR (measured) = 0.226 mW/g

0B = 0.226mWig
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PCS1900 Body SAR Test

Date: 2011-10-17

Test Laboratory; 5G5S Korea (Gunpo Laboratory )
File Name: GPRS1900 Bodv lom 2Tx From dad

DUT: DS1007; Type: Mobile Phone: Serial: N/A
Program Name: PCS1900 Body

Communication System: PCS 1900, Frequency: 1830 MHz: Duty Cycle: 1:4
Medium parameters used: = 1880 MHz, o= 148 mho'm; g = 53.5, p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782;, ConvF(4.34, 434, 4.34); Calibrated: 2011-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electromics: DAE3 Sn567, Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011{left), Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 80; Pestprocessing 3W: SEMCAD, V1.8 Build 136

PCS1900_Front_Mid_lem_2Tx/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR {interpolated) = 0,633 mW/g

PCS1900_Front_Mid_lem 2Tx/Zoom Scan (7x7x7)/Cube U: Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 11.8 Vim; Power Drift = -0,033 dB

Peak SAR (extrapolated) = 0.896 W/kg
SAR(l g) = 0.578 mW/g; SAR(10 g) - 0.359 mW/g

Maximum value of SAR (measured) = 0.630 mW/g

PCS1900_Front_Mid_icm_2Tx/Zoom Scan (7x7x7)/Cube 1: Measurement grid: dx=5mm,

dy=5mm, dz=5mm

Reference Value = 11.8 Vim: Power Drift = -0.033 dB

Peak SAR (extrapolated) = 0.866 Wike

SAR( g) = 0.541 mW/g; SAR(I0 g) = 0.333 mWig

Maximum value of SAR (measured) = 0.611 mW/g
o) s ilefemirl e e N S

0 dB = 0.61 1mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: GPRS1900_Body lem_2Tx Backdad

DUT: D81007: Type: Moblle Phone; Serial: N/A
Frogram Name: PCS1900 Body

Communication System: FCS 1900; Frequency: 1850.2 MHz:Duty Cycle: 1:4
Medium parameters used (interpolated); £= 1850.2 MHz, o = 1 46 mho/m; g = 53.5, p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

PCS1900_Back Low_lem_2Tx/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR {interpolated) =0.819 mW/g

PCS1900_Back Low_lom_2Tx/Zoom Scan (7x7x7TWCube 0: Measurement grid: de=5mm,
= dz=5mm

Reference Value = 15.7 Vim; Power Drifi = -0.059 dB

Peak SAR (extrapolated) = 1.20 Wikg

SARQ g) = 0.757 mW/g SAR(10 g) = 0459 mW/g

Maximum value of SAR (measured) = 0.823 mW/g

dB
f.oon

0B =0.823mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: GPRS1900_Body lem_2Tx Backdad

DUT: D81007: Type: Moblle Phone; Serial: N/A
Frogram Name: PCS1900 Body

Communication System: PCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:4
Medinm parameters used: £= 1880 MHz; o= 1.48 mho/m; &, = 53.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

PCS1900_Back Mid_1em_2Tx/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR {interpolated) =0.889 mW/g

PCS1900_Back_Mid_lem_2Tx/Zoom Scan (7x7x7)Cube 0: Measurement grid: dy=Smm,
=Smm, dz=Smm

Reference Value = 18.8 V/m; Power Drift =-0.067 dB

Peak SAR (extrapolated) = 1.32 W/kg

SAR( g) - 0.829 mW/g SAR(10 g) - 0.502 mW/g

Maximum value of SAR (measured) = 0.901 mW/g

dB
f.oon

0B = 0.90ImW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: GPRS1900_Body lem_2Tx Backdad

DUT: DS1007; Type: Moblle Phone; Serial: N/A
Frogram Name: PCS1900 Body

Communication System: FCS 1900; Frequency: 1909 8 MHz:Duty Cycle: 1:4
Medinm parameters used: £= 1910 MHz; o= 1.51 mho/m; &, = 53.4; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvEi(4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechanical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

PCS1900_Back High_1cm_2Tx/Area Scan (61x91x1): Measuroment grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) =0.863 mW/g

PCS1900_Back _High_lem_2Tx/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
= dz=5mm

Reference Value = 17.5 V/im; Power Drifi =0.039 dB

Peak SAR (extrapolated) = 1.28 Wike

SAR( g) = 0.800 mW/g SAR(10 g) = 0,489 mW/g

Maximum value of SAR (measured) = 0.8964 mW/g

I f.oon

[Tl =316

6.3

-0.48

“12.6

160

0B = 0.864mWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Mame:

DUT: DS1007_Side; Type: Moblle Phone; Serlal: N/A
Program Name: GPRS1900 Body

Communication System: PCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:4
Medinm parameters used: £= 1880 MHz; o= 1.48 mho/m; &, = 53.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

GPRS51900_Edge A_Mid_lcm_2Tx/Area Scan (61x%1x1): Measiurement grid: dx=15mm,
dy=15mm
Maximum value of SAR {interpolated) =0.281 mW/g

GPRS1900_Edge A_Mid_lem_2Tx/Zoom Scan (7x7x7)/Cube 0: Measurement gnid:
dx=5mm, dy=53mm, dz=5mm

Reference Value = 9.00 V/im; Power Drifi =-0.012 dB

Peak SAR (extrapolated) = 0.392 Wikg

SARQ g) = 0.253 mW/g SAR(10 g} = 0152 mW/g

Maximum value of SAR (measured) = 0.279 mW/g

dB
f.oon

04dB =0.2795mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Mame:

DUT: DS1007_Side; Type: Moblle Phone; Serlal: N/A
Program Name: GPRS1900 Body

Communication System: PCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:4
Medinm parameters used: £= 1880 MHz; o= 1.48 mho/m; &, = 53.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

GPRES1900_Edge B_Mid_lcm_2Tx/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR {interpolated) =0.379 mW/g

GPRS1900_Edge B_Mid_lcm_2Tx/Zoom Scan (7x7x7)Cube 0: Measurement grid:
dx=5mm, dy=53mm, dz=5mm

Reference Value = 12.3 Vim; Power Drifi = -0.040 dB

Peak SAR (extrapolated) = 0.536 Wikg

SARQ g) = 0,331 mW/g SAR(10 g} = 0191 mW/g

Maximum value of SAR (measured) = 0.363 mW/g

dB
f.oon

0B = 0.363mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Mame:

DUT: DS1007_Top& Bottom; Type: Maobile Phone; Serial: N/A
Program Name: GPRS1900 Body

Communication System: PCS 1900; Frequency: 1880 MHz; Duty Cycle: 1:4
Medinm parameters used: £= 1880 MHz; o= 1.48 mho/m; &, = 53.5; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

GPRS51900_Edge C_Mid_lcm_2Tx/Area Scan (61x61x1): Measiurement grid: dx=135mm,
dy=15mm
Maximum value of SAR {interpolated) =0.757 mW/g

GPRS1900_Edge C_Mid_lem_2Tx/Zoom Scan (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 24.3 V/m; Power Drift =-0.006 dB

Peak SAR (extrapolated) = 1.18 Wikg

SAR( g) - 0.67 mW/g SAR(10 g) - 0,367 mW/g

Maximum value of SAR (measured) = 0.755 mWig

dB
f.oon

0B = 0.755mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: GPRS1900_Body lem_ITx Backdad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Frogram Name: PCS1900 Body

Communication System: PCS 1900; Frequency: 1850.2 MHz:Duty Cycle: 1:8
Medium parameters used (interpolated); £= 1850.2 MHz, o = 1 46 mho/m; g = 53.5, p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

PCS1900_Back Low_lem_1Tx/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) =0.599% mW/g

PCS1900_Back Low_lom_1Tx/Zoom Scan (7x7x7TWCube : Measurement grid: de=5mm,
= dz=5mm

Reference Value =887 V/im; Power Dnfl =0.017 dB

Peak SAR (extrapolated) = 085 Wikg

SAR( g) = 0,551 mW/g SAR(10 g) = 0,339 mW/g

Maximum value of SAR (measured) = 0.598 mW/g

dB
f.oon

0B = 0.598mWig



Report File No. :  F690501/RF-SAR001964-A1

Date of Issue : 2011-11-10
Page : 47 /104
Date: 2011-10-17

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: GPRS1900_Body lem_ITx Backdad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Frogram Name: PCS1900 Body

Communication System: FCS 1900; Frequency: 1880 MHz Duty Cycle: 1:8
Medinm parameters used: £= 1880 MHz; o= 1.48 mho/m; &, = 53.5, p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvEi(4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechanical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

PCS1900_Back Mid_lem_1Tx/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR (interpolated) =0.895 mW/g

PCS1900_Back_Mid_lem_1TxZoom Scan (7x7x7) Cube 0: Measurement grid: dx=3mm,
= dz=5mm

Reference Value = 10.3 Viny, Power Drifl =-0.093 dB

Peak SAR (extrapolated) = 1.32 Wikg

SAR( g) = 0,834 mW/g SAR(10 g) = 0.512 mW/g

Maximum value of SAR (measured) = 0.900 mW/g

dB
f.oon

0B = 0.900mW/'g
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Z Scan
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: GPRS1900_Body lem_ITx Backdad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Frogram Name: PCS1900 Body

Communication System: PCS 1900; Frequency: 19098 MHz:Duty Cycle: 1:8
Medinm parameters used: £= 1910 MHz; o= 1.51 mho/m; &, = 53.4; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

PCS1900_Back _High_1cm_1Tx/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR {interpolated) =0.838 mW/g

PCS1900_Back _High_lem_1Tx/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
= dz=5mm

Reference Value = 9.77 Vim; Power Drifi =-0.020 dB

Peak SAR (extrapolated) = 1.24 Wikg

SARQ g) = 0.779 mW/ g SAR(10 g) = 0476 mW/g

Maximum value of SAR (measured) = 0.843 mW/g

dB
f.oon

0B = 0.843mWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: GPRS1900_Body lem_3Tx Backdad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Frogram Name: PCS1900 Body

Communication System: FCS 1900; Frequency: 1880 MHz Duty Cycle: 1:2.67
Medium parameters used: £= 1880 MHz; o= 1.48 mho/m; &, = 53.5, p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvEi(4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechanical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

PCS1900_Back Mid_lem_3Tx/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR {interpolated) =0.819 mW/g

PCS1900_Back_Mid_lem_3Tx/Zoom Scan (7x7x7)VCube (: Measurement gnd: dx=5mm,
= dz=5mm

Reference Value = 9.67 V/im; Power Drifl =0.098 dB

Peak SAR (extrapolated) = 1.17 Wikg

SARQ g) = 0.763 mW/g SAR(10 g) = 0470 mW/g

Maximum value of SAR (measured) = 0.830 mW/g

dB
f.oon

0B = 0.830mW/'g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: GPRS1900_Body lem_4Tx Backdad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Frogram Name: PCS1900 Body

Communication System: PCS 1900; Frequency: 1880 MHz Duty Cycle: 1:2
Medinm parameters used: £= 1880 MHz; o= 1.48 mho/m; &, = 53.5, p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvEi(4.34, 4.3, 434}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechanical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

PCS1900_Back Mid_lem_4Tx/Area Scan (61x91x1): Measurement grid: dx=15mm,
dy=15mm
Maximum value of SAR {interpolated) =0.815 mW/g

PCS1900_Back_Mid_lem_4Tx/Zoom Scan (7x7x7)VCube (: Measurement gnid: dx=5mm,
= dz=5mm

Reference Value = 989 Vini Power Drfl =0.021 dB

Peak SAR (extrapolated) = 1.15 Wikg

SARQ g) = 0.75% mW/g SAR(10 g} = 0.469 mW/g

Maximum value of SAR (measured) = 0.821 mW/z

dB
f.oon

0B =0.82ImW/'g
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WLAN Head SAR Test
Date: 2011=11-07

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_LE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2412 MHz Duty Cycle: 1:1
Medinm parameters used: £= 2412 MHz; o = 1.81 mho/m; &, = 38.1; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.37, 4.37, 437}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN 11b_LE_Low_Cheek/Area Scan (61x91x1): Measurement grid: dyx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0472 mWi/g

WLAN11b_LE Low_Cheek/Zoom Scan (7x7x7)Cube 0: Measurement grid: dx=Smm.
dy=Smm, dz=Smm

Reference Value = 16.3 V/m; Power Drifl =-0.052 dB

Peak SAR {extrapolated) = 1.23 Wikg

SARQ g) = 0,481 mW/g SAR(10 g) = 0,196 mW/ig

Maximum valoe of SAR (measured) = 0.547 mW/g

0 dB = 0.547mWig
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Test Laboratory: $GS Korea (Gunpe Laboratory)
File Name: WLAN_11b LE dad

DUT: L-020; Type: Mobile Phone; Serial: N/A
Program Mame: WLAN 11b_Head

Communication System: WLAN, Frequency: 2437 MHz:Duty Cyele: 1:1
Medium parameters used: f= 2437 MHz, o= 1.85 mho/m; £ = 37.9 p= 1000 ka/m®
Phantom section: Lelt Section

DASYY Configuration;
- Probe: ET3ADVE - SMN1782; ConvF(4.37,4.37, 4.37); Calibrated: 20011-04-14

- Sensor-Surface; 4mm (Mechanical Surface Detection’

- Electronics: DAE3 Sn367; Calibrated: 2001-01-27

- Phantom: SAM with CRP_2011(lefty; Type: SAM; Serial: TP-1645

- Measurement 3W: DASYY, V4.7 Build 80; Posiprocessing SW: SEMCAD, V1.8 Build 186

WLAN 11b_LE_Mid_Check/Area Scan (61x91x1): Measurement grid: dv=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.664 mW/g

WLAN 11b_LE_Mid_Cheek/Z oom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=Smm, dz=5mm

Reference Value = 15.8 Vim; Power Drift = 0.020 dB

Peak SAR (extrapolated) = 1.71 Wikg

SAR(1 g) = 0,679 mWig; SAR(10g) = 0.276 mWig

Maximem value of SAR (measured) = 0.750 mWi/g

n.ooo

0 dB = 0.750mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_LE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2462 MHz Duty Cycle: 1:1
Medium parameters used: f= 2462 MHz, o= 1.88 mho/m; £ = 37.7, p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi(4.37, 4.37, 437} Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

WLAN 11b_LE_High Cheek/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.965 mW/g

WLAN11b_LE_High Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=>Smm,
dy=Smm, dz=Smm

Reference Value = 23.7 V/m; Power Drifl =-0.187 dB

Peak SAR (extrapolated) = 2.56 Wikg

SARQ g) = 0,992 mW/g SAR(10 g) = 0395 mWig

Maximum valoe of SAR (measored) = 110 mW/g

0dB = 1.10mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_LE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2412 MHz Duty Cycle: 1:1
Medium parameters used: £= 2412 MHz; o= 1.81 mho/m; &, = 38.1; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi(4.37, 4.37, 437} Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

WLAN 11b_LE_Low_Tilt/ Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.508 mW/g

WLAN11b_LE Low_Tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=Smm.
dy=5mm, dz=5mm

Reference Value = 14.7 V/m; Power Drifl =-0.002 dB

Peak SAR (extrapolated) = 1.01 Wikg

SAR( g) = 0.418 mW/g; SAR(10 g) = 0,180 mW/g

Maximum value of SAR (measured) = 0,468 mW/g

0B = 0.468mWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_LE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2437 MHz Duty Cycle: 1:1
Medium parameters used: = 2437 MHz, o= 1.85 mho/m; £ = 37.9; p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi(4.37, 4.37, 437} Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

WLAN 11b_LE_Mid_Tilt' Area Scan (61x91x1): Measurement grid: ds=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.751 mWi/g

WLAN11b_LE Mid_Tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=Smm.
dy=5mm, dz=5mm

Reference Value = 17.7 Vim; Power Drifl = 0.058 dB

Peak SAR (extrapolated) = 1.50 Wikg

SARQ g) = 0.622 mW/g; SAR(10 g) = 0265 mW/g

Maximum value of SAR (measured) = 0,691 mW/g

0 dB = 0.691mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_LE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2462 MHz Duty Cycle: 1:1
Medium parameters used: f= 2462 MHz, o= 1.88 mho/m; £ = 37.7, p = 1000 kg/m®
Phantom section: Left Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi(4.37, 4.37, 437} Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

WLAN 11b_LE_High Tilt/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 1.05 mWig

WLAN11b_LE _High Tilt/Zoom Scan (7x7x7)/Cube : Measurement grid: dx=35mm,
dy=5mm, dz=5mm

Reference Value = 20.4 Vim; Power Drifl = 0.154 dB

Peak SAR (extrapolated) = 2.14 Wikg

SARQ g) = 0.869 mW/g: SAR(10 g) = 0.366 mW/g

Maximum value of SAR (measured) = 0.958 mW/g

0B = 0.958mWig
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Date: 2011-11-07

Test Laboratory: 5G5S Korea (Gunpo Laboratory)
File Name: WEAN 11b RE.dad

DUT: L-02D; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2412 MHz, Duty Cyele: 1:1
Medium parameters used: = 2412 MHz; o = 1.81 mho/m; ¢ = 38.1; p = 1000 kg/m’
Phantem section: Right Seetion

DASYY Configuration:

- Probe: ET3DVE - SN1T82; ConvFi(4.37, 4.37, 437y, Calibrated: 201 1-04-14

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn367; Calibrated: 20011-01-27

- Phantom: SAM with CRP_2011¢left), Type: SAM; Serial: TP-1645

- Measurement SW: DASYY, V4.7 Build 80; Poslprocessing 3W,; SEMCAD, V1.8 Build 186

WLAN 11b_RE_Low_Cheek/Area Scan (61x91x1): Measurement grid: dv=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0,481 mW/g

WLAN 11b_RE Low Cheek/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dv=5mm,
dy=3mm, dz=5mm

Reference Value = 16.0 V/m; Power Drift = -0.037 di3

Peak SAR (extrapolated) = 1.28 Wikg

SAR(I g) = 0.506 mW/g; SAR{10g) = 0.210 mW/g

Maximum value of SAR (measured) = 0.584 mWig

dB =0.584mW/g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_RE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2437 MHz Duty Cycle: 1:1
Medinm pammeters used: f= 2437 MHz, o = 1.85 mho/m; ¢ = 37.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.37, 4.37, 437}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN 11b_RE_Mid_Check/Area Scan (61x91x1): Measurement grid: ds=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.715 mW/g

WLAN11b_RE_Mid_Cheek/Zoom Scan (7x7x7yCube 0: Measurement grid: doe=5mum.
dy=5mm, dz=5mm

Reference Value = 19.5 Vim; Power Drifl = 0.024 dB

Peak SAR (extrapolated) = 2.00 W/kg

SARQ g) = 0.762 mW/g; SAR(10 g) = 0310 mWrg

Maximum value of SAR (measured) = 0,873 mW/g

0B = 0.873mWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_RE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2462 MHz Duty Cycle: 1:1
Medium parameters used: = 2462 MHz, o= 1.88 mho/m; £ = 37.7, p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi4.37, 4.37, 437}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN 11b_RE_High_Cheek/Area Scan (61x91x1); Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.914 mWi/g

WLAN11b_RE_High_CheekZoom Scan (7x7x7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 21.1 V/im; Power Drifl = 0.038 dB

Peak SAR (extrapolated) = 246 Wikg

SARQ g) = 0,970 mW/g SAR(10 g) = 0.393 mWrig

Maximum value of SAR (measored) = 1.12mW/g

0dB = 1.12mWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_RE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2412 MHz Duty Cycle: 1:1
Medium parameters used: £= 2412 MHz; o = 1.81 mho/m; &, = 38.1; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi(4.37, 4.37, 437} Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

WLAN 11b_RE_Low_Tilt/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.487 mWi/g

WLAN11b_RE_Low_Tilt/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=5mm, dz=5mm

Reference Value = 14.4 Vim; Power Drifl = 0.006 dB

Peak SAR (extrapolated) = 1.10 Wikg

SAR( g) = 0.459 mW/g: SAR(10 g) = 0,198 mW/g

Maximum value of SAR (measured) = 0.510 mW/g

0B = 0.510mWi'g
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_RE dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN 11b_Head

Communication System: WLAN; Frequency: 2437 MHz Duty Cycle: 1:1
Medinm parameters used: f= 2437 MHz, o = 1.85 mho/m; g = 37.9; p = 1000 kg/m®
Phantom section: Right Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782, ConvFi(4.37, 4.37, 437} Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left}; Type: SAM; Serial: TP-1645

- Measurement SW: DASY4, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 136

WLAN 11b_RE_Mid_Tilt/Area Scan (61x91x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) = 0.735 mW/g

WLAN 11b_RE_Mid_Tilt/Zoom Scan (7x7x7) Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 17.5 Vim; Power Drifl = 0.142 dB

Peak SAR (extrapolated) = 1.63 Wikg

SARQ g) = 0,690 mW/g SAR(10 g) = 0297 mWig

Maximum valoe of SAR (measured) = 0.761 mW/g

0B = 0.76 ImW/g
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Test Laboratory: SGS Korea (Gunpo Laboratory )
File Name: WLAN 11b RE dad

DUT; L-021); Type: Mobile Phone: Serial: NA
Program Name: WLAN 11b_Head

Communication System: WL AN; Frequency: 2462 MHz, Duty Cycle; 1:1
Medium parameters used: = 2462 MHz o = 1.88 mho/m; & =37.7, p = 1000 kg/nr*
Phantom section: Right Section

DASY4 Configuration:

- Probe; ETADVE - SN1782; ConvF{4.37, 4 37, 4.37); Calibrated: 201 1-04-14

- Benzor-Srface: 4mm (Mechanical Surface Detection)

= Electronics: DAE3 5567, Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left), Type: SAM; Serial: TP-1645

- Measurement S%W: DASYH, V4.7 Build 80; Postprocessing 5W: SEMCAD, V1.8 Build 186

WLAN 11b_RE_High_Tilt/Area Scan (61x91x1): Measurement grid: d=15mm, dy=135mm
Maximum value of SAR (interpolated) = 1.01 mW/g

WLAN 11h_RE_High_Tili/Zoom Scan (7Tx7x7¥Cube (k Measurement grid: de=5mm,
dy=Smm, dz=5mm

Reference Value = 20.3 Vin, Power Dill = -0.083 dB

Peak SAR (extrapolated) = 2 48 Wikg

SAR(1 g) - 0.981 mWig; SAR(10 g) = 0.407 mWig

Maximum value of SAR (measured) = 1.13 mW/g

0 dB = 1.13mW/g
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Drate: 2011=11-07

Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_Front.da

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN_ Body

Communication System: WLAN; Frequency: 2462 MHz Duty Cycle: 1:1
Medinm parameters used: £= 2462 MHz; o = 2.02 mho/m; &, = 51.3; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782 ConvF(3.94, 3.9, 3.9}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Front_High/Area Scan (61x101x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) =0.314 mW/g

WLAN_11b_Front_HighZoom Scan (7x7x7WCube 0: Measurement grid: de=Smm, dy=5mm,
dz=5mm

Reference Value = 3.78 Vim: Power Drift =-0.054 dB

Peak SAR (extrapolated) = 0.740 Wikg

SARQ g) = 0,303 mW/g SAR(I0 g) - 0.146 mW/g

Maximum value of SAR (measured) = 0.325 mW/g

dB
n.oon

0B = 0.325mWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_Backdad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN_ Body

Communication System: WLAN; Frequency: 2462 MHz Duty Cycle: 1:1
Medinm parameters used: £= 2462 MHz; o = 2.02 mho/m; &, = 51.3; p = 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782 ConvF(3.94, 3.9, 3.9}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Back High/Area Scan (61x101x1): Measurement grid: dx=15mm. dy=15mm
Maximum value of SAR (interpolated) =0.661 mW/g

WLAN_11b_Back High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: d=Smm. dy=5Smm,
dz=5mm

Reference Value = 4.59 Vim; Power Drifl =-0.019 dB

Peak SAR (extrapolated) = 1.47 Wikg

SAR( g) = 0.565 mW/g SAR(10 g) = 0257 mWrg

Maximum value of SAR (measured) = 0.604 mW/g

dB
n.oon

0 dB = 0.604mWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_Right Side dai

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN_ Body

Communication System: WLAN; Frequency: 2462 MHz Duty Cycle: 1:1
Medium parameters used: = 2462 MHz. o= 2.02 mho/m; £ = 513 p= 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782 ConvF(3.94, 3.9, 3.9}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Right Side_High/Area Scan (61x91x1): Measurement grid: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.021 mW/g

WLAN_11b_Right Side_High/Zoom Scan (7x7x7YCube 0: Measurement grid: dx=Smm.
dy=Smm. dz=5mm

Reference Value = 2.85 V/m; Power Drifl =-0.009 dB

Peak SAR (extrapolated) = 0.048 W/kg

SARQ g) = 0.020 mW/g: SAR(10 g) = 0,011 mW/g

Maximum value of SAR (measured) = 0.021 mW/g

0 dB = 0.021mWig
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Test Laboratory: SG5 Korea (Gunpo Laboratory)
File Name: WLAN_11b_Top.dad

DUT: L-02D»; Type: Mobile Phone; Serial: N/A
Program Name: WLAN_ Body

Communication System: WLAN; Frequency: 2462 MHz Duty Cycle: 1:1
Medium parameters used: = 2462 MHz. o= 2.02 mho/m; £ = 513 p= 1000 kg/m®
Phantom section: Flat Section

DASY4 Configuration:

- Probe: ET3DVE - SN1782 ConvF(3.94, 3.9, 3.9}, Calibrated: 2011-04-14

- Sensor-Surface: 4mm (Mechamical Surface Detection)

= Electronics: DAE3 Sn567; Calibrated: 2011-01-27

- Phantom: SAM with CRP_2011(left); Type: SAM; Serial: TP-1645

- Measurement 5W: DASYY, V4.7 Build 20; Postprocessing SW: SEMCAD, V1.8 Build 186

WLAN_11b_Top_High/Area Scan (71x81x1): Measurement gnd: dx=15mm, dy=15mm
Maximum value of SAR (interpolated) = 0.384 mW/g

WLAN_11b_Top_High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm,
dz=5mm

Reference Value = 13.4 Vim; Power Drift =-0.198 dR

Peak SAR (extrapolated) = 0.912 Wikg

SARQ g) = 0,368 mW/g SAR(I0 g) = 0,179 mW/g

Maximum value of SAR (measured) = 0.392 mW/g

dB
n.oon

-] 4.34

0B = 0.392mWig
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Appendix B
Uncertainty Analysis
a b c d f((ii,_k) g c>l<g_/e k
Uncertainty Component Sﬁcigo (TOZ; Psiosl:_. Div. (lcgi) uil(%A)) W\éiff)
P1528

Probe calibration E.2.1 6.3 N 1 1 6.30 oo
Axial isotropy E.2.2 0.5 R 1.73 0.71 0.20 oo
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 oo
Linearity E.2.4 0.6 R 1.73 1 0.35 oo
System detection limit E.2.5 0.25 R 1.73 1 0.14 oo
Readout electronics E.2.6 0.3 N 1 1 0.30 )
Response time E.2.7 0 R 1.73 1 0.00 oo
Integration time E.2.8 2.6 R 1.73 1 1.50 oo
RF ambient Condition -Noise E.6.1 3 R 1.73 1 1.73 oo
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73 o
Probe positioning—- mechanical tolerance E.6.2 1.5 R 1.73 1 0.87 oo
Probe positioning- with respect to phantom E.6.3 2.9 R 1.73 1 1.67 oo
Max. SAR evaluation E.5.2 1 R 1.73 1 0.58 oo
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 oo
Output power variation-SAR drift measurement 6.62 5 R 1.73 1 2.89 oo
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31 oo
Liquid conductivity — deviation from target values E.3.2 R 1.73 0.64 1.85 oo
Liquid 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 oo
Liquid permittivity — measurement uncertainty E.3.3 1.1 N 1 0.6 0.66 5
Combined standard uncertainty RSS 9.63 2754
(Egg;nng(e)(lj\lﬁln;:l:lt(algtﬁ\lTERVAL) K=2 19.27
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Appendix C
Calibration Certificate
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- PROBE Calibration Certificate

Calibration Laboratory of § Schwalzsrischer Kalitrinrfienst

Schmid & Partner ¢ Service sisees détatonnage
Engineeri g Servisla svizzero di taratura
Zoughausstrasss 43, B004 Furich, Switessland

Swiss Callbration Service

Accrediied by the Swiss Accrociation Service [SAS) Accreditation bo.: SCS 108
The Swiss Accradiiation Service I8 one of the algnatories to the EA
Musliiiagersl Agresman for Ihe recoginlion of calibratlon coriificalas

chent  SGS (Dymstoc) ‘Gertineata No: ET3-1782_Apri1
CALIBRATION CERTIFICATE
Oejnct ET3DVE - SN:1782

Calbration pocedunsds) :ﬂﬂmtﬂ QA CAL-12.v6, QA CAL-23.v4, QA CAL-2553
Ca ﬂuénmtﬁdm‘ﬂmlﬁu E-field probes
Cabraton datn. Al 14, 2011

This cakbration corificatn documants the nceatsiily 1o rnasonal siandands, which realin the plysical unils of messurements (51,
The @ thi ung with Corials oty @t given of the folloeing poges and or pan of the Giriflcate.

i calibemiiony hive bean conducied i inn dossd Isboricry Lacility: anvironmant wenperatare (72 ¢ 3)°C end humisity < TO0%

Calbration Equipmant wwed (MBTE crilical for ealibration)

Prinary Standpn n Cal Dalw (Cortdicatn Mo.) Scheculed Calbration

Pt nuler £44108 GR41EEANTY AtMar11 (No. 217-01372) rar

Powes sonsce E44124 MY41405277 31-Mar-11 {No. 217-01372) Apr12

Powest sensod E44 124 MY41apoosT AtibdneA1 (Mo, 217-01372) gz

Rl 348 Gh; 55054 (3z) Z0-Mar-11 {No. 217-01288) ar

Redomncn 20 08 Allenusior 5N: 000 [20b) 20:Mar-11 (Mo 217-01367) Mgu-12

Roderanca 30 o8 Altansaior SH: 5120 (300} T0-Mar-11 {Ho. 21701370 A2

Refornce Probe ESXIVG Sh: 3013 #.0ec10 (Mo, ES3-3013_Dec 1) Doe-11

DAE4 SN 654 3-Apr- 10 (Mo, DAEA-658_Aprif) Apr11

Secondary Slanies (4] Chack Daste {in howse) Echedided Check

RF g HP BE4BC USIGUDITO0 A-Aug-88 {in housn chock Cct-00) | In house eheck: D11

Hetwaik Analyzsr WP BTSIE | USITI00585 18-Dica-01 in house chack Del 10} in housn check: Ded-11
Mama F

iy -

Iesund: Aprd 14, 2011

Thia calibration cerficalo shall ol be mprduced axcepl in hal withiul withen apgroval of the Isbomiony

Cartificabe No: ET3-1782_Ape11 Page 1 of 11
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Calibration Laboratory of

Sxhwslesriacher Kallbriand)

Schmid & Partner e
Engineering AG g Sorvisio sviczoro o taraturs

Zoughsusstiases 43, B004 Furich, Switzerland Hwilns Calibiratian Seivdos

Accrodiod by tha Bviss Actsalsion Servics (SAS) Accrediation o SCS 108

Thee Swies Accreditstion Service s one of the slgnalores 1o the EA

Bhilelateral Agreemant for the recogniiion of caliration certificates

Glossary:

TSL trsEue simaulating logud

MORM= .z sensilivity in free space

ConvF Sensitivity in TSL / NORMx.y,2

pce diode comprassion poinl

CF crost factor (1iduty_cyche) of tho RF signal

AB,C mdulation dependent insanzation parameters

Polarization o i rotation around probe axis

Polarization § B rolation around an axis that is in the plane normal (o probe axis (8t measuement candar),

Le., 8 =0 |s normal o probe axis

Calibration is Performed According to the Following Standards:

a) IEEE Sd 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-Avaraged Spacific
Absorption Rate (SAR) in the Human Head lrom Wirsless Communications Devices: Measurement
Technigues®, December 2003

b IEC 62208-1, “Procadurs to measure the Specifiic Absorption Rate (SAR) for hand-held devices used in close
prowémity to the ear (frequancy range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:
¢+ NORMx y .z Assessed for E-field polarization § = 0 (1 < 900 MHz in TEM-ce®; { > 1800 MHz: R22 waveguide).
MORM:, Y,z are only intormediale values, Le., the uncertainlies of MORMy.z does not aHect the E-field
uncariainty insida TSL (see below ConvF),
= NORM{fhy.z = NORMxy,z * frequency_response (see Frequency Response Chart), This lingarization is
implemantad in DASYA softwame versions later than 4.2. The uncertainty of the frequency response ks included
In the staled uncertsinty of ConvF,

+  DCPxy.z: DCP are numesical linearization parameters assessed based on the data of power swoep wilh CW
signal {no uncertainly required). DCP doas not depend on frequancy nor media,

= PAR: PAR is the Peak 1o Average Ratio that is nol calibralad bul determined based on the signal
characteristics

s Axyr Bxyr Cxyz are numarical linearization parameters in dB assessed based on the data of power
sweap for specific medulation signal. The paramelers do not depend on frequancy nor media,

+ VR VR is the validity range of the calibration redated o the average diode vollage or DAE vallage in mV,

#  ConvF and Boundary Effect Paramelers: Assessed in flal phantom using E-field (or Temporature Transfor
Standard for | < 800 MHz) and Inside waveguide using analytical field distributions based on power
maasuramants for [ = B00 MHz. The same satups are used for assasameant of the paramelers applied for
boundary compansation (alpha, depth) of which typical uncertainty valees are given. These paramaters are
used In DASY4 software to improve probe accuracy close lo the boundary. The sensitivity In TSL corresponds
1o NORMx,y,z * Convi® whereby the uncertainly correspands 1o that given for ComeF, A frequency dependent
ComvF is used in DASY version 4.4 and highar which allows extending the validity from £ 50 MHz 1o £ 100
MHz.

« Spherical isotropy (30 deviation from isofrapy): in a fiedd of low gradients realized using a flal phantom
exposed by a palch anenna,

¢ Sensor Offsel: The sensor offsel comesponds 1o the olfset of virtual measurement center from the probe tip
(o probe axis), Mo tolerance requined.

Conificatn Mo: ET3-1TE2_Aprii Page 2 of 11
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ETIDWE - SN-1T82 Apnl 14, 2011

Probe ET3DV6

SN:1782

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

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 sysleml)

Cortificate No: ET3-1782_Apr11 Page 3 al 11
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ETIVE- SN, 1782 Apeil 14, 2011

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

Basic Calibration Parameters

Sonsar X Sonsor ¥ Sensar £ Line (k=2)
Marm (piivimy" 207 1.66 1.82 +10.1%
rr.»r:.lﬂnw_';‘L 95.4 96.6 87.8

Modulation Calibration Parameters

(IT] Communication System Name PAR A ] [ VR Unc"
;! [:] o8 my {k=2)
0G00 (=] 0od | x 000 0.00 1.00 111 A%
¥ | 000 000 100 | #1.0
Z | ooo 0.00 100 | 61

ed uncertainty of measurement is stated as the standard uncertainty of measuremant

multiplied by the coverage factor k=2, which for a normal distribution coresponds lo a coverage
probability of approximataly 95%.

:mmumvznmuuw?wwmra (s Pages § ond &)
Humarical

* Uncartainly is delarmiesd using the man Sevialion Inen Rndar sespones spplying reciangulur delributon snd B expreasad for the squans of S
Bkl vk,

Cesidficato No: ET3ATE2_April Page 4 of 11
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Calibration Parameter Determined in Head Tissue Simulating Media

|_f (MHz]® Pémm"'ﬂm ConvF ¥ | ComF ¥ | ConvF 2 Mﬁm m'.
A50 435 0.87 6.69 6.08 6.89 0.21 220 | £134%
835 415 0.80 622 6.22 6.22 0.68 163 | +120%
1750 40.1 137 | B4 5.14 514 057 | 251 | £120%

| 1800 40.0 1.40 495 495 495 058 | 254 | £120%
2450 2 1.B0 437 437 4.37 0.80 183 | £120% |

mmmaummmymumvﬁln highnr {ssn Pagn 2), siss il is resiricied ko ¢ 50 MHz. Tho uncerainly i Ihe R5S
calitmiion frequency and Fw unceriainly bor the indicatod treguency band

'Mimm:m i waliddy of lwsus paeamalans (v ond ) can ba minosd o ¢ 307 I heguid compaersalian formuls i appled o

mnasod SAR vilues. Al imguencles sbove 3 GHE, i valisty of thaus paramalers jc and o) i eaidcied o 8 5%, The uncerainty & the RSS of

i ConnF wncerininty fof indicaled tagel Ussue paramalars.

Caniificai Mo: ET3-1782_Apri1 Page Sof 11
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DASY/EASY - Parameters of Probe: ET3DV6- SN:1782

Calibration Parameter Determined in Body Tissue Simulating Maedia

|t (i) © P-_f-lﬂmﬁr' “‘Eﬂj’."ﬂ Convex | Gome ¥ | Comez | Atpha | (mm] (2]
450 56.7 084 T.48 T.49 7.49 016 2.4 2134 %
835 55.2 oar 6.03 6.03 803 0.85 1.72 +12.0 %
1750 53.4 1.49 4.54 4.54 454 | o0e4 | 270 | :120%
1800 53.3 1.52 4.34 4.34 1] 0.63 2.57 120 %
2450 527 185 364 304 3.0 090 1.21 +120%

& Froquancy vakdily of 1 100 MHE only spples for DASY w4 and higher [seo Page ), slse B i resiricied o = 50 MiHz. The uncertainty s the F5S
rhwmhly-tuhihhm.d te urcariaingy for the indicalad feoquency band,

Al frequuncies boloer 3 GHr, the wabdity of tssun parameton. (¢ and o) cen be refased o £ 10% il lguid compansalon kemuls is sppied bo
measured BAR values. Al frequencies abova 3 GHz, the valdity of lssus parretes (o and o) is mericied 1o 1 5%. The uncotsingy s e ASS of
tatr Comv uncertainly lor indiested tanged Hasue porameters

Carlificate No: ET3-1782_Apr11 Page 6ol 11
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Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)

F690501/RF-SAR001964-A1
2011-11-10
777104

Agell 14, 2011

15 : S - :
14 - In 1L - i
= 137 . .
E 1.2": i s | . 1
£ 114 ! . ,
1.0 U S H n . ¥ =
k-
0.9 ‘
[y
s o i
E L e e b
L= ﬁ.?":""' i .] 4 . L
- | |
05 3
ﬂ_ﬁ-:—l—L—l—l—l.—J--.l.._J-.-l T il . - | I | ‘ i (| i
/] 500 000 1500 2000 2500 3000
f [MHz]

e Rz

Uncertainty of Frequency Response of E-field: # 6.3% (k=2)

Certificate No: ET3-1782_Apr11

Page 7 of 11
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ETIONVG- BM:TEZ ﬂqﬂl 14, 2011
Receiving Pattern (¢), 8 = 0°
=600 MHz, TEM =1800 MHz R22
e ¥ > . :I:":.:". - !;"I“‘ 8 -|r_: % { ; _1'£ I.ur_ &l o fai ¥
!
. " [ w . = [} .
Tod X ¥ 2 Tk .5 ¥ F4
05-:--- 1 + i | WREARILLE, IWE S SersrvIn Sssars ot irrareer
% i _.,_; P :--I-—I"l"‘f *.-_.H._._;I,..i S SR — .4.—1-[ i
T i i ! ¥
set S et S e I ?
) .-1:'5&\I == I-!hul = I-'i:.rl =T i _Lh‘-‘?'; 100 |:u.

Teok [

Uncertainty of Axial Isotropy Assessmont: £ 0.5% (k=2)

Cenificate No: ET3-1782_Aprif Page B of 11
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ETADVE- SK: 1782 Aprll 14, 2011
Dynamic Range f(SAR}gaq)
(TEM cell , f = 500 MHz)

Jesspat il

it

1o

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

Cartiticabe No: ET3-1782_Ape11 Paga 9 of 11
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ETIOVE- SN 1782 Al 14, 2011

Conversion Factor Assessment

1= 1750 MHz WELS F22 (H_convF) 1= 535 MHz WGLS RS (H_cand)

.:J LA Al L Y]
- e Lt W, an

Deviation from Isotropy in Liquid

Error (§, 9), f =900 MHz

DeviaBon

10 08 08 L4 02 00 02 04 OB 08 10
Uncertainty of Spharical Isotropy Assessmant:  2.6% [ke2)

Ceriificate No: ET3-1782_Aprit Pago 10 of 11
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Agell 14, 2011

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

Other Probe Parameters

Sengor Arrangamant Triangular
Conneclor Angle [7) Mol npplicable
Machanical Surface Delection Mode anabled
Oplical Surlace Deloction Moda disabled
Probe Overall Length 337 mm
Probe Body Diameter 10/ mm
Tip Langth 10 mm
Tip Diamelar BB mm
Proba Tip to Sensor X Calibration Point 27 mm
Probe Tip lo Sensor ¥ Calibration Podnt 2.7 mm
Probe Tip io Sensor Z Calibration Point 2.7 mm
Recommended Measurement Distance from Surace 4 mm

Curiflicate No: ET3-1782_Apri1 Pags 11 of 11
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-DAE 3 Calibration Certificate

Calibration Laboratory of 28, Schwelzerischer Knlibrierdienst

Schmid & Partner S Service sulsse détalonnagn
Enginearing AG =i Servizio svizzeve di taratura

Zoughnussirasse 43, 8004 Zurich, Switzorinnd K7 N Swiss Callbration Servics

Accroditod by the Swiss Accrodtation Sanace (S45) Accreditmtion No.: SCS 108

The Swiss Accreditation Service is one of tha signatories to the E&

Multitaternl Agreemant for the recognition of catibration cerificates

client  SGS (Dymstec) Gartlficata No: DAE3-567 Jani1

CALIBRATION CERTIFICATE

Obect DAE3 - SD 000 D03 AA - SN; 567

Caibimtion proceduns(s) JOA CAL-DE.v22

Cnlﬂ:mﬂunprmﬁumlw the data acquisition electronics (DAE)

Calitiration date: January 27, 2011

Trus caliteation cortilicale documants The Irncaabilty o nafional stancards, which malizo the physical units of mpasiremants {sl).
Tho measunemants and th uncertainges with conlidence probabiity ara ghaun on tha lollowing pages and are pat of iha cortilicate

Al ealirations have boan conducted in the closed lnborndory facsity ernercnmnnt temperatung (22 « 35°C and humidily < 70%

Calfeation Equpment usod (METE criical for caliration)

Premary Stand lioe Gl Ciate {Costificats b, Seheduled Calibtion

Keithloy Mulimedor Typa 2000 | S8 pa10278 28-Sep- 10 (Mo 10376) Sep-11

‘Socondnry Standards. [iow Chack Dints (in housa) _ Seheduind Check

Calibrator Box 1.1 SE UMS 006 AB 1004 O7-Jun-10 in house check) In house chack: Jur-11
Naita Funciion Signaturg =

Caliteasod try: Andisa Guril Tachnician

Approved by: Fin Bombalt RAD Divector 3 y‘g ﬂ U

| st Jarwmry 27, 2011
This calibeation certilicatn shall niod b roproduiced oxcopd in full wethout wrilben apgraval of The ok Y. |

Carlifficala No: DAE3-567T_Jan11 Page 10l 5
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Calibration Laboratory of A Sohwelzer
4 WA scher Kalibwierdians)
Schmid & Partner “‘*—')s g Service suissa d'éalonnage
Engineering AG £ o Servizio svizrore di taratura
Zeughaussirasse ?u 8004 Zurich, Switzerland 'ﬁ:ﬁ“’ S swiss Calibration Service
il
Accredited by thir Swiss Accreditation Sorvico (SAS) Accreditation No.: SCS 108

The Swiss Accroditation Service is one of the signatories to the EA
Multitateral Agreement for the recognition of eafibration certificates

Glossary
DAE data acquisition electronics
Conneclor angle  information used in DASY system to align probe sensor X to the robol

coordinate system.

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

= Connector angle: The angle of the conneclor is assassed measuring the angle
mechanically by a ool inserted. Uncerainty is not required.

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

e DC Voltage Measurament Linearity: Verlfication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

*  Common mode sensitivity: Influence of a positive or negative common made voltage on
the differenlial measurament,

= Channel separation: Influence of a vollage on the neighbor channels not subject to an
input voltage,

= AD Converter Values with inputs shoried: Values on the intemal AD converter
corresponding lo zero inpul voltage

= Input Offset Measurement: Outpul vollage and statistical results over a large number of
zaro vollage measurements.

= Input Offset Current: Typical value for information; Maximum channel input offset
current, nol considering the inpul resistance.

= Input resistance: Typical value for information: DAE input resistance at the connector,
during intemal auto-zeroing and during measurement.

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

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

Carificale Mo: DAES-SHT_Jan11 Page 2 ol 5
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DC Voltage Measurement
AD - Convenar Resolution nominal
High Range: 1LSE = B.ipv, full range = -100...+300 mV
Low Range: ILSB = giny, fulirange = -1.....+3mV
DASY measuremen! parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X ¥ F4
High Range 404.644 £ 0.1% (k=2) | 404.400 £ 0.1% (k=2) | 404.475 + 0.1% (k=2)
Low Range 3.84940 + 0.7% (k=2) | 396974 + 0.7% (k=2) | 3.04828 + 0.7% {k=2)

Connector Angle

Imnmemr.ﬁng:alubemedlnﬂﬁﬁ‘fsrm 55°11°

Carlificate Mo: DAEI-567_Jan11 Pagedal &
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Appendix
1. DC Voltage Linearity
High Range Reading (uV) Ditference (uV) Error (%)
Channel X + Input 2000111 0.B& 0.00
Chanmnel X + Input 20005.53 583 0.03
Channel X - Input -19094 55 B.05 -0.00
Channel ¥ + Input 200012.0 a.19 0.00
Channel ¥ + Input 19998.16 0.84 0.00
Channel ¥ - Input -19989.31 0.89 0.00
Channal Z + Input 2000078 057 -0.00
Channel Z + Input 20000.62 1.02 0.0
Channel Z - Input -16997.10 a.20 -0.02
Low Range Reading (V) Diftarence (uV) Error (%)
Channel X + Input 1999.6 -0.43 002
Channel X + Input 200,85 0,86 0.43
Channel X = Input -198,93 1.07 -0.54
Channel ¥ + Input 2000.2 0.40 0.02
Channel ¥ + Input 200.07 0.07 0.03
Channal ¥ - Input -189.81 0.09 005
Channel Z + Input 1999.8 -0.28 -0.01
Channal 2 + Input 192,45 -0.75 -0.38
Channel Z - Input -200.35 -0.25 012
2. Commen mode sensitivity
DASY measurement parameters: Auls Zero Time: 3 sec; Maasuring time: 3 soc
Commaon mode High Range Low Range
Input Voltage (mv) Average Reading (uV) Averago Reading (uV)
Channel X 200 383 1,88
- 200 0.20 232
Channal ¥ 200 .69 0o
- 200 -1.13 -1.18
Channel Z 200 £.39 4,66
- 200 6,15 5.9
3. Channel separation
DASY measurement parameters: Auts Zuro Time: 3 sec; Measuring lime: 3 soc
Input Voltage (mV) | Channel X (uV) | Channel ¥ (V) Channel Z (uV)
Channel X 200 213 -0.21
Channel ¥ 200 a.01 324
Channal 2 200 1.60 .1 -

Cerificate Mo, DAE3-567_

Janil

Paga 4 ol §



4. AD-Converter Values with inputs shorted

Report File No. :
Date of Issue :
Page :

DASY measunement parameters: Aulo Zero Time: 3 sec: Measuring lime: 3 sec

High Range (LS8) Low Range (LSB)
Channel X 16333 16454
Channel ¥ 16164 16436
Channel Z 15851 168115

5. Input Offset Measurement

DASY measurement parameters: Auto Zero Time: 3 sec; Measuring lime: 3 sec

Imput 10MEL
Average (V) | min. Offset (V) | max. Offset (uv) | 5% E::'“""
Channel X 0.23 140 0.68 0.42
Channal Y 0.84 <205 049 0.41
Channel Z 0,76 -1.62 0,54 0,38
6. Input Offset Current
Mominal Input circultry ofiset cument on all channels: <2514
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring {(MOhm)
Channal X 200 200
Channel ¥ 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typlcal values Alarm Leved (VDC)
Supply (+ Vee) +7.9
Supply (- Vec) 76
8. Power Consumption (Typical valuss for information)
Typlcal values Switched off (mA) | Stand by (mA) | Transmitting (ma)
Supply (+ Vec) +0.01 w6 +14
Supply (- Vee) -om 4

F690501/RF-SAR001964-A1

2011-11-10
86/104

Cartilicate Mo: DAES-567_Jan11

Page 5ol &



Report File No. :  F690501/RF-SAR001964-A1
Date of Issue : 2011-11-10
Page : 87 /104

- 1900 MHz Dipole Calibration Certificate

Calibration Laboratory of
Schmid & Pariner

Engineering AG
Zoughaussirasse 43, B004 Zurich, Switrerkand

5 Sehwelzerizcher Kalibrierdiznsl
Service sulnse d'étalonnage
Servizio svizzero di taraiurn

S gwins Cotlbration Service

Accrodind by the Swiss Accradilation Sorice (SAS)
Thie Swiss Accreditalion Service i8 ane of the signatories to the EA
Mulilnieral Agreemant for the recognition of callbration cortificates

ciem  SGS KES (Dymstec)
CALIBRATION CERTIFICATE

Accroditation No.: SCS 108

Certificate Ho: D1900V2-5d033_May10

Crjoct D1200V2 - SM: 5033

Calibeation procedura(s) QA CAL-O5VT

Calibration procedure for dipole validation kits

Calibeation dalo

May 26, 2010

This calibratan cortificsle documants 1he imcestslity o national standards, which realize the physical units of mensuemanis (51
Tha measuremants and iha uncenaintiss with confidence probabiity are given on fho following pages and e pant ol e certificabs.

Al cafibrations have baen conduciod in e closad laborntory laciity; emdeonmeni lemperatuin (22 = 3)°C and humidity < 70%.

Calitiration Equipmaont uses (MATE crifical for calibration)

| Primary Standards ow Cal Dote (Conifcata M) Schaduled Calitration
Power mater EPS-4424 GEAT4B0704 06-Oct-03 (Ho. 217-01086) Oct-10
Porwir mansor HP 84814 US37Ea2TES 06-0cl-09 (Mo, 217-01068) Oct 10
Ralsmnce 20 dB Altanuator SN: 5086 [20q) 30-Mad-10 (Mo, 217-01158) Mar-11
Type-M mismpsch combination SM; 50472 F DE32T A0-Mas-10 (Mo, 217-01162) Mar-11
Raference Prote ES30VE SM: 3205 A0-Ape-10 (Mo, ES3-3205_Apr) Aprd1
DAE4 SN 601 02-Mar-10 (Mo, DAES-G01_Mar1 () hear11
Socandary Standards ['F] o Chack Data (in house) Schedulsd Chock
Povsor sansor HP 84814 MY41082317 18-001:02 [in house check Ocl-00) I housa chock: Oed-11
AF genamtor ALS SMT-08 100008 A-Aug-0 (n house check Oct-09) Ir oo chack: Oet-11
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
WA noi applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C {(Edition 01-01} to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measurement Condifions; Furher details are available from the Validation Report at the end
of the centificate. All figures staled in the certificate are valid at the frequency indicated.

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

s Feed Point Impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay belween the SMA connector and the antenna feed point.,
Mo uncerainty requirad.

* SAA measured: SAR measured at the stated anlenna input power.

s  SAR normalized: SAR as measured, normalized 1o an input power of 1 W at the antenna
connector,

= SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
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Measurement Conditions
DASY system configuration. as far as nol given on page 1.
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Mocdhular Flat Phaniom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 1800 MHz = 1 MHz
Head TSL parameters
The loliowing parameters and calculations were applied.
Temperature Permittivity Conductivity
MNominal Head TSL parametars 220°C 40.0 1.40 mhadm
Measured Head TSL parametors (22.0 0.2} °C /T +6% 1.41 mho/m 6 %
Head TSL temperature during test (21.5 £ 0.2) "C o e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Hoad TSL Condition
SAA measumed 250 mW input power o80mwW /g
SARA nosmalized normalized to 1W 3BEmW /g
SAR for nominal Head TSL paramaters normalized to W 39.4 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Head TSL conditian
SAR measured 250 mW input power 515 mW /g
SAR normatized normalized to 1W 206 mW /g
SAR for nominal Head TSL paramebers normalized to TW 20.5 mW /g = 16.5 % (k=2)
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Body TSL parameters
The following parameters and calculations wara applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 533 1,52 mho/m
Measured Body TSL parameters {22.0 0.2} "C 541 28% 1.52 mho/m = 6 %
Body TSL temparature during test (21.8£02)°C il his
SAR result with Body TSL
SAR averaged over 1 cm® (1 g of Body TSL Condition
SAR measwed 250 mW inpul power 10.3mW /g
SARA normalized nomalized to 1W 41.2mW /g

SAR for nominal Boedy TSL paramatars.

normalized to TW

413 mW /g £ 17.0 % (k=2)

SAR averaged over 10 em’ {10 g) of Body TSL canditian

SAR measwnad 250 mW inpul power 5.50 mW /g

SAR nommalized nommalized to 1W 220mW /g

SAR for nominal Body TSL parameters nomalized to 1W 22.0mW I g = 16.5 % (k=)
Centiticate Mo: D1900V2-54033_May10 Page 4 of 8
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Appendix
Antenna Parameters with Head TSL
Impedance, transformed to lasd point 4050+ 380
RAoturn Loss - 208.4 dB
Antenna Parameters with Body TSL
Impedance, iranstormed 1o feed point 4710+43 /0
Ratumn Loss -25.4 dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.206 ns

Aflar leng tarm use with 100W radiated power, cnly a slight warming of the dipole near the leedpoinl can be measured.

Tha dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line ks directly connected 1o the
sacond arm of the dipole. The antenna is therelone shor-circuited for DC-signats,

Mo excessive force must be applied 1o the dipole arms, because thoy might bend or the soldered connections noar the
feedpoint may be damaged.

Additional EUT Data
Manulacturod by SPEAG
Manufactured on March 17, 2003
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DASYS5 Validation Report for Head TSL

Date/Time: 17.05.2010 15:51:21
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d0033

Communication System: CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium: HSL U1l BB

Medium parameters used: { = 1900 MHz; o = 1.41 mho/m; & = 39.8; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/EC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: ES3DV3 - SN3205; ConvF(5.09, 5,09, 5.09); Calibrated: 30,04.2010

«  Sensor-Surface: 3Imm (Mechanical Surface Detection)

«  Electronics: DAE4 Sn6i01; Calibrated: 02.03.2010

= Phantom: Flat Phantom 5.0 (from); Type: QDOOOPSOAA; Serial: 1001

o Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.4 Vim; Power Drift = 000578 dB

Penk SAR (extrapolated) = 18.3 Wikg

SAR(T g) = 9.9 mW/g; SAR(1D g) = 5.15 mWi/g

Maximum value of SAR (measured) = 12.4 mW/g

0 dB = 12.4mW/g

Corificatn No: 01900V2-54033_May10 PagaGol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 26.05.2010 15:04:02
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DI900YV2; Serial: D190V - SN:5d033

Communication System: CW; Frequeney: 1900 MHz; Duty Cycle: 1:1

Medium: MSL. U1 BB

Medium parameters used: = 1900 MHz; o = 1.52 mhofm; g, = 54.1; p= 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)

DASY 5 Configuration:
»  Probe: ESIDV3 - SN3205; ConvFi4.59, 4.59, 4.59); Calibrared: 30.04.2010
*  Sensor-Surfoce: 3mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn601; Calibrated: 02.03,2010
«  Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002
s Measurement SW: DASYS, V5.2 Build 162; SEMCAD X Version 14.0 Build &1

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=3mm, dy=5mm, dz=5mm

Reference Valug = 97,2 Vim; Power Drift = -0.00657 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(I g) = 10.3 mWig; SAR(10 g) = 5.5 mW/g

Maximum value of SAR {(measured) = 12,9 mW/g

Rl

0dB = 12.9mW/g

Centificate No: D1900V2-50033_May10 PageBod 9
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- 2450 MHz Dipole Calibration Certificate

Calibration Laboratory of

Sehwolzorischer Kallbriardianst
Schmid & Pariner Sorvice sulsse d'éalonnage
Engineering AG Sarvizio svizzero di tamiure

Zoughaussirasse 43, BOM Zurich, Switzeriand Swiss Calisralion Sorvics

Accrodied by the Seiss Accredantion Seevice [SAS) Accroditation Mo: SCS 108
Thir Swiss Accreditaion Sevvice is ona of the signaiories to the EA
Mulililnteral Agreement for the recegnition of calibration certificatas

ciemt  SGS (Dymstec) Cortiticato No: D2450V2-734_May10
CALIBRATION CERTIFICATE .
Orject D24650V2 - SN; 734

Calilwation procodura(a) QA CAL-05.v7

Calibration procedure for dipole validation kits

Cailitsmdion date: May 27, 2010

This calibention cartificate documorits the trcenbiity 1o national standarnds, which realize the physical units of messuremants (51,
Thia measursmants gnd T uncortaintes with confidence probatiity ore ghven on the lolovwing pages and are part of the conificnso.

All calbralions have been conducted in the closed lasboratory Eacility; amronment tomperatune (22 = 3)°C and harmidity < 70%.

Calibraton Equipmant usod (MATE critical for calibeason)

Pramary Standards o Cal Dot [Gostibcats Noj Schoduled Calibrasan
Powar matar EPM-4424 GEIT480T 08-Oct-09 (g 21700 0886) Oet-10
Power sonsor HP 04814 USa7202TEY 08-0cl-09 (Mo, 217-01066) Oet-10
Raletencs 20 48 Altanuator Sh: 5086 (#0g) 30-Mar-10 (No. 21701158) Ma-11
Tiype-N mismatch combination SN B04T.2 S 0E32Y 30-Mur-10 (Mo, 297-01162) Maar-11
Riference Probe ESI0V3 SN: 3205 30-Ape-10 (No, ES3-3205_Apr10) Ape-11
AE4 SN B 02 Mae-10 Mo, DAE4-601_Marid) Mag-11
 Socondary Slandards oA Check Date fin house) i Scheduled Check
Poroed sansor HP B4814 MY410820T 18-0c1-02 (in house check Cot-09) n house check: Oot-11
AF genorator AAS SMT-08 100005 4-Aug-89 (in house check Oct-09] Ik house chack: Dotl-11
Mtwark Analyzer HP G753E LIS3ITIBO5ES 54208 18-001-01 (in housao chock Ocl-08) I hiouse chack: Oel-10
Mama Funclion Sijhatire
Calibrated by: Dienca (v Labsaratary Tachnician fi
)Y

; Tochnical P S P

Approvad by Kaija Pokavie Managar /#._-{E.e_ ! .-4‘-’5‘:}: )

Issumd: May 27, 2010

This calibzation carfiicate ehall not be reproduced excopl in lull withoul witlen approval ol tha labomsory.
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Schmid & Partner % g Survice sulsse d'étalonnage
Engineering AG = 3 Sarvizho svizzero di taraturs
Zoughausstrasse 43, B004 Zurich, Switeeriand ‘z@w‘ S Suiss Calibention Sarvice
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The Swiss Accreditatlon Service s one of the signatories o the EA
Muitiimternd Agresmant for the recognithon of calibration cortilicales

Glossary:

TSL lissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
M not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rata (SAR) in the Human Head from Wiraless
Communications Devices: Measurement Techniques”, December 2003

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Decumentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
* Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures staled in the certificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with the spacer to position its leed
point exactly below the cenler marking of the flat phantom section, with the arms oriented
parallel to the body axis.

» Feed Point Impedance and Return Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed poinl. The Relurn Loss ensures low
reflected power. No uncertainty required.

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

= SAA measured: SAR measured at the stated antenna input power,

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

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

Corfilicate Mo: D2450V2-734_May10 Pags 20l 9
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Measurement Conditions
DASY system configuration, as lar as not given on pago 1.
DASY Version DASYS V5.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom V4.9
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz = 1 MHz
Head TSL parameters
The lollowing parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 382 1.80 mho'm
Measured Head TSL parameters (220202 °C W0+6E% 1,76 mhoim £ 6 %
Head TSL temperature during lest (215 =0.2)"C - -
SAR result with Head TSL
SAR averaged over 1. cm® (1 g) of Hend TSL Condition
SAR measwred 250 mW input power 128mW /g
SAR nommalized narmalized to 1W S1.2mW/g
SAR for nominal Head TSL paramaters natmallzed b 1W 51.7 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL candition
SAR measured 250 mW input power 603mW /g
SAR normalized normalized to 1TW 241 mW /g
SAR for nominal Head TSL parametars normalized to 1W 24.2 mW g £ 16.5 % (k=2)

Cortilicabe Mo: D2450V2-T34_May10
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Body TSL parameters
The fellowing parameters and calculations were applied,
Temperature Parmittivity Conductivity
Hominal Body TSL paramelars 22.0°C 527 1.85 mha/m
Measured Body TSL parameters (220 £02)C 51626% 1.97 mho/m + 6 %
Body TSL temperature during test (21.8:0.2)*C e e
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW inpul power 134 mW /g
SAR nommalized nesmalized to 1W 536mW /g
SAR for nominal Body TSL paramaters nodmalized o 1W 53.5 mW /g = 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 250 mW input power BITmW /g
SAR nomalized nomalized to TW 252mWig

SAR for nominal Body TSL paramatars

nommalized o 1W

252 mW [ g = 16.5 % (k=2)

Carlificate No: D2450V2-734_May10
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Appendix
Antenna Parameters with Head TSL
Impadance, transiomed (o leed polnt 5386+32/0
Return Loss - 26.4 dB
Antenna Parameters with Body TSL
Impedance, transiomed 1o fead point 4086+ 4400
Return Loss -E7.1 dB
General Antenna Parameters and Design
| Esectrical Delay (one direction) | 1.153 ns

Afler long term use with 100W rediated power, only a slight warming of the dipole near tha leedpeint can be measured.

The dipole is made of standard semirigld coaxial cable. The center conductor of tha feeding line ks directly connactad to the
sacond amm of the dipole. The antenna is thesefore shost-circuited for DC-signals,

Mo excessive force must be applied to the dipole arms, because they might band or the soldared connections near the
feadpoint may be damaged,

Additional EUT Data
Manufactured by SPEAG
Manulaciured on May 07, 2003

Confificate No: D245002-734_ May10 Pago 5ol 9



Report File No.:  F690501/RF-SAR001964-A1
Date of Issue : 2011-11-10
Page : 101 /104

DASYS Validation Report for Head TSL

Date/Time: 25.05.2010 14:48:31
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:7M

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1

Medium: HSL. ULl BB

Mediom parameters used: £ = 2450 MHz: o = 1.76 mho/m; & = 39; p = 1000 kg/m®
Phamom section: Flm Section

Measurement Standard: DASYS (IEEE/NEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205: ConvFi4.53, 4.53, 4.53); Calibrated: 30.04.2010
«  Sensor-Surface: 3mum (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Colibrated: 02.03.2010
»  Phantom: Flat Phontom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
e Measurement SW: DASYS, V5,2 Build 162; SEMCAD X Version 14.0 Build 61

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 101.2 Vim; Power Drift = 0,030 dB

Peak SAR (extrapolated) = 26.1 Wikg

SAR( g) = 12,5 mW/g; SAR(10 g) = 6.03 mW/g

Maximum value of SAR (measured) = 16.7 mW/g

B

(0dB = 16.TmWig

Catilicals No: D245002-734_May10 Pagebol 0
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body

Date/Time: 27.05.2010 10:14:45
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:734

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 131

Medium: MSL U1 BB

Medium parameters used: f= 2450 MHz; o = 1.97 mho/m; & = 53.6; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IECFANSI C63.19-2007)

DASYS Configuration:
= Probe: ES3IDVI - SN3205; ConvFi4.31, 4.31, 4.31); Calibrated: 30,04.2010
+  Sensor-Surfpce: Imm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: (02.03.2010
»  Phantom: Flat Phantom 5.0 (back); Type: QDO0OPS0AA; Serial: 1002
= Measurement SW: DASYS, V5.2 Build 162, SEMCAD X Version 14.0 Build &1

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.7 Vin; Power Drift = -0.030 dB

Peak SAR (extrapolated) = 27.3 Wikg

SAR(L g = 134 mW/g; SAR(IO g) = 6.31 mWig

Maximum value of SAR (measured) = 17.4 mWig

4

AFE

0dB = 17.4mW/g
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Impedance Measurement Plot for Body TSL
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