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SAR TEST REPORT

Equipment Under Test . Intel Centrino Advanced-N6235

Model No. . 6235ANHMW

Applicant : Samsung Electronics Co., Ltd.

Address of Applicant . 416, Maetan-dong, Yeongtong-gu, Suwon-city,
Gyeonggi-do, Korea

FCCID : A3L6235ANH

IC ID : 649E-6235ANH

Device Category . Portable Device

Exposure Category : General Population / Uncontrolled Exposure

Date of Receipt . 2012-08-15

Date of Test(s) : 2012-08-16 ~ 2012-09-12

Date of Issue : 2012-10-17

Max. SAR : 0.777 W/kg (WLAN_2.4 Giiz), 0.980 W/kg (WLAN_5.2 )

0.977 W/kg (WLAN_5.3 GH), 0.648 W/kg (WLAN_5.5 Giiz)
0.475 W/kg (WLAN_5.8 Gtz)

Standards: FCC OET Bulletin 65 supplement C
RSS-102 (Issue 4)
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 : Jongwon Ma 2012-10-17
Approved by . Feel Jeong 2012-10-17
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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 1 +82 +31 427 2371
Homepage . All SGS services are rendered in accordance with the applicable SGS conditions

of service available on request and accessible at http://www.sgs.com/en/Terms-
and-Conditions.aspx

1.2 Details of Applicant

Applicant
Address

Contact

Email
Phone No.

1.3 Version of Report

: Samsung Electronics Co., Ltd.

: 416, Maetan-dong, Yeongtong-gu, Suwon-city, Gyeonggi-do,

Korea
: Mr. John Lee
: johnlee@samsung.com
1 82-31-277-4784

Version Number Date Revision
00 2012-09-28 Initial issue
01 2012-10-17 Revision 01

1.4 Description of EUT(S)

EUT Type Intel Centrino Advanced-N6235

Model 6235ANHMW
FCCID A3L6235ANH
ICID 649E-6235ANH
Serial Number HXTT91CC700037P
Mode of Operation WLAN
Duty Cycle 1(WLAN)
Body worn Accessory None

Tx Frequency Range

2412 Miz~ 2462 Mz (WLAN_11b/g/n)
5180 Ml ~ 5240 Miz, 5260 MLz ~ 5320
5500 Mt ~ 5700 Mz, 5745 Mt ~ 5825
2402 Mz ~ 2480 ME (Bluetooth)

M (WLAN_11a/n)
M (WLAN_1la/n)

Conducted Max Power

06.02 dB m (Bluetooth 2.4 GHz)

16.89 dB m (WLAN_2.4 Gi), 16.41 dB m (WLAN 5.2 Gt)
16.62 dB m (WLAN_5.3 6i), 16.62 dB m (WLAN 5.5 Gt)
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1.5 Test Environment

Ambient temperature 1(22+2)°C
Tissue Simulating Liquid |: (22+£2)°C
Relative Humidity :(55£5) % R.H.

1.6 Operation Configuration

The client provided a special driver and test program which can control the frequency and power of the
WLAN. 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.

1.7 Host PC Information

Model Name XE700T1C
Serial No. HXTT91CC700037P
Manufacturer Samsung Electronics Co., Ltd.

1.8 SAR Measurement Procedures

Step 1: Power Reference Measurement

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 2.1
mm. This distance cannot be smaller than the Distance of sensor calibration points to probe tip as defined in
the probe properties.

Step 2: Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values, before doing a
fine measurement around the hot spot. The sophisticated interpolation routines implemented in DASY
software can find the maximum locations even in relatively coarse grids. When an Area Scan has measured
all reachable points, it computes the field maximal found in the scanned area, within a range of the global
maximum. The range (in dB) is specified in the standards for compliance testing. For example, a 2 dB range
is required in IEEE Standard 1528 and IEC 62209 standards, whereby 3 dB is a requirement when
compliance is assessed in accordance with the ARIB standard (Japan). If only one Zoom Scan follows the
Area Scan, then only the absolute maximum will be taken as reference. For cases where multiple

maximums are detected, the number of Zoom Scans has to be increased accordingly.
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Step 3: Zoom Scan

Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging volume containing 1 g
and 10 g of simulated tissue. The Zoom Scan measures 7x7x9 (above 4.5 GHz) or 5x5x7 (below 3 GHz)
points within a cube whose base faces are centered on the maxima found in a preceding area scan job within
the same procedure. When the measurement is done, the Zoom Scan evaluates the averaged SAR for 1 g
and 10 g and displays these values next to the job’s label.

Step 4: Power drift measurement

The Power Drift Measurement measures the field at the same location as the most recent power reference
measurement within the same procedure, and with the same settings. The Power Drift Measurement gives
the field difference in dB from the reading conducted within the last Power Reference Measurement. This
allows a user to monitor the power drift of the device under test within a batch process. The measurement
procedure is the same as Step 1.

Step 5: Z-Scan

The Z Scan measures points along a vertical straight line. The line runs along the Z-axis of a one-
dimensional grid. In order to get a reasonable extrapolation, the extrapolated distance should not be larger
than the step size in Z-direction.

1.9 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/Ex3DV4 3791 E-field probe is used to determine the internal electric fields. The SAR can be obtained
from the equation SAR= o (|Ei|2)/ p where o 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 ELI 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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1.10 System Components
ET3DV6 E-Field Probe

Construction

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

Calibration In air from 10 Mk to 2.5 Gk In brain simulating tissue
(accuracy + 8 %)
Frequency 10 Miz to >6 (fz; Linearity: £0.2 dB (30 Mz to 3 Glz)
Directivity +0.2 dB in brain tissue (rotation around probe axis)
+0.4 dB in brain tissue (rotation normal to probe axis)
Dynamic 5 uW/g to >100 mW/g; Linearity: 0.2 dB
Range

Srfce. Detect

Dimensions

Application

+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 (ilz Compliance tests of mobile
phone

EX3DV4 E-Field Probe

Construction

Symmetrical design with triangular core.

Built-in shielding against static charges.

PEEK enclosure material (resistant to organic solvents, e.g.,
DGBE)

F690501/RF-SAR002019-Al
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ET3DV6 E-Field Probe

Calibration Basic Broad Band Calibration in air Conversion Factors (CF)
for HSL 2600 and HSL5800.
Additional CF-Calibration for other liquids and frequencies
upon request.

Frequency 10 Miz to 6 (Hz; Linearity: £ 0.2 dB (30 Mk to 6 (Hz)

Directivity +0.3 dB in HSL (rotation around probe axis)
+0.5 dB in tissue material (rotation normal to probe axis)

Dynamic 10pW/g to > 100 m W/g;

Range Linearity: £ 0.2 dB(noise: typically < 1 pw/qg)

Dimensions Overall length: 337 mm (Tip length: 20 mm)
Tip diameter: 2.5 mm (Body diameter: 12 mm)
Distance from probe tip to dipole centers: 1 mm

Application High precision dosimetric measurements in any exposure
scenario (e.g.,very strong gradient fields). Only probe which
enables compliance testing for frequencies up to 6 @z with EX3DV4 E-Field Probe
precision of better 30%

NOTE:

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

Certification Report.
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ELI Phantom
Construction:

Shell Thickness:

Dimensions

Report File No. :
Date of Issue :

Page :

Phantom for compliance testing of handheld and
body-mounted wireless devices in the frequency
range of 30 Mz to 6 Giz. ELI is fully compatible with
the IEC 62209-2 standard and all known tissue
simulating liquids. ELI has been optimized regarding
its performance and can be integrated into our
standard phantom tables. A cover prevents
evaporation of the liquid. Reference markings on the
phantom allow installation of the complete setup,
including all predefined phantom positions and
measurement grids, by teaching three points. The
phantom is compatible with all SPEAG dosimetric
probes and dipoles.

ELI V5.0 has the same shell geometry and is
manufactured from the same material as ELI4, but
has reinforced top structure

20mm=£0.2 mm

Major axis: 600 mm
Minor axis: 400 mm

DEVICE HOLDER

Construction

Simple but effective and easy-to-use extension for
Mounting Device that facilitates the testing of
larger devices according to IEC 62209-2 (a.q..
laptops, Cameras, etc.). It is lightweight and fits
easily on the upper part of the Mounting Device in

place of the phone positioned.

1.11 SAR System Verification
The microwave circuit arrangement for system verification is sketched in Fig. b. The daily system accuracy
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ELI Phantom

Device Holder

verification occurs within the flat section of the ELI 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 2450 M,
5200 MH, 5500 Miz and 5800 M. 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
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(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.

A B E

Fig b. The microwave circuit arrangement used for SAR system verification

A. Agilent Model E4421B Signal Generator

B. EMPOWER Model (2001-BBS3Q7ECK),
(2057-BBS3Q5KCK) Amplifier

C. Agilent Model E4419B Power Meter

D. Agilent Model 9300H Power Sensor

E. Agilent Model 778D/86205A Dual directional coupler

F. Reference dipole Antenna

Photo of the dipole Antenna

System Validation Results

validation Target SAR 1 g from Measured Measured Deviation Liquid
Kit Tissue Calibration Certificate SAR1g SAR1g (%) Date Temp.
(1 W) (0.1 W) (1W) : (°C)
D2450Vv2 2450 M
S/N: 734 Body 50.2 W/kg 5.12 Wikg 51.2 W/kg 1.99 2012-09-10 22.4
D5 Gz V2 5200 Mt
S/N: 1023 Body 75.8 W/kg 7.87 Wikg 78.7 W/kg 3.83 2012-08-16 22.2
D5 Gz V2 5200 M
S/N: 1023 Body 75.8 W/kg 7.89 W/kg 78.8 W/kg 4.09 2012-08-17 22.9
D5 Gz V2 5500 MHz
S/N: 1106 Body 81.7 W/kg 8.49 W/kg 84.9 W/kg 3.92 2012-09-11 22.2
D5 Gz V2 5500 MHz
S/N: 1106 Body 81.7 W/kg 8.47 W/kg 84.7 W/kg 3.67 2012-09-12 22.1
D5 Gz V2 5800 Mz
S/N: 1106 Body 76.5 W/kg 8.03 W/kg 80.3 W/kg 4.97 2012-09-11 22.2
Table 1. Results system validation
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1.12 Tissue Simulant Fluid for the Frequency Band
The dielectric properties for this simulant fluid were measured by using the Agilent Model 85070B
Dielectric Probe (rates frequence band 200 Mk to 20 GHz) in conjunction with Agilent E5071B Network
Analyzer (300 kiiz -6 Gz ) by using a procedure detailed in Section V.

F690501/RF-SAR002019-Al
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Dielectric Parameters

f (M) Tissue Limits / Measured L - Simulated Tissue
type Permittivity | Conductivity q
Temp(C)
Measured, 2012-09-10 52.5 2.01 22.4
2450 Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%b) -0.38 3.08 -
2412 Body Measured, 2012-09-10 52.7 1.93 224
Deviation(%b) 0.00 -1.03 -
2462 Measured, 2012-09-10 52.5 2.04 22.4
Deviation(%) -0.38 4.62 -
Measured, 2012-08-16 48.8 5.22 22.2
5200 Recommended Limits 49.0 5.30 21.0~23.0
Deviation(%b) -0.41 -1.51 -
5180 Body Measured, 2012-08-16 48.8 5.12 22.2
Deviation(%) -0.41 -3.40 -
5300 Measured, 2012-08-16 48.6 5.34 22.2
Deviation(%) -0.82 0.75 -
Measured, 2012-08-17 49.1 5.26 22.9
5200 Recommended Limits 49.0 5.30 21.0~23.0
Deviation(%b) 0.20 -0.75 -
5180 Body Measured, 2012-08-17 49.1 5.23 22.9
Deviation(%o) 0.20 -1.32 -
5300 Measured, 2012-08-17 49.0 5.38 22.9
Deviation(%b) 0.00 1.51 -
Measured, 2012-09-11 48.1 5.54 22.2
5500 Recommended Limits 48.6 5.65 21.0~23.0
Body Deviation(%) -1.03 -1.95 -
5520 Measured, 2012-09-11 48.0 5.55 22.2
Deviation(%o) -1.23 -1.77 -
Measured, 2012-09-11 47.8 5.64 22.2
5580 Body Recommended Limits 48.5 5.77 21.0~23.0
Deviation(%) -1.65 -0.18 -
Measured, 2012-09-11 47.6 5.71 22.2
5660 Recommended Limits 48.3 5.88 21.0~23.0
Deviation(%) -1.45 -2.89 -
5680 Body Measured, 2012-09-11 47.6 5.74 22.2
Deviation(%) -1.45 -2.38 -
5700 Measured, 2012-09-11 47.6 5.78 22.2
Deviation(%) -1.45 -1.70 -
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Measured, 2012-09-12 50.6 5.54 22.1
5500 Recommended Limits 48.6 5.65 21.0~23.0
Body Deviation(%) 4.12 -1.95 -
5520 Measured, 2012-09-12 50.6 5.57 22.1
Deviation(%b) 4.12 -1.42 -
Measured, 2012-09-12 50.5 5.65 22.1
5580 Body Recommended Limits 48.5 5.77 21.0~23.0
Deviation(%) 4.12 -2.08 -
Measured, 2012-09-12 50.4 5.75 22.1
5660 Recommended Limits 48.3 5.88 21.0~23.0
Deviation(%b) 4.34 -2.21 -
5680 Body Measured, 2012-09-12 50.3 5.78 22.1
Deviation(%o) 4.14 -1.70 -
5700 Measured, 2012-09-12 50.3 5.81 22.1
Deviation(%b) 4.14 -1.19 -
Measured, 2012-09-11 47.4 5.89 22.2
5800 Recommended Limits 48.2 6.00 21.0~230
Deviation(%) -1.66 -1.83 -
5745 Body Measured, 2012-09-11 47.6 5.83 22.2
Deviation(%) -1.24 -2.83 -
5825 Measured, 2012-09-11 47.4 5.92 22.2
Deviation(%b) -1.66 -1.33 -
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The composition of the tissue simulating liquid
The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters

required for routine SAR evaluation.

Ingredients Frequency (M)

(% by weight) 450 835 915 1900 2450
Tissue Type Head Body | Head Body | Head Body | Head Body | Head Body
Water 3856 | 5116 | 4145 |524 |4105 | 560 |549 |404 |627 | 732
Salt (NaCl) 395 | 149 | 145 |14 135 |076 |018 |05 05 0.04
Sugar 56.32 | 46.78 | 56.0 | 450 |565 |41.76 |00 580 |00 |00
HEC 098 |052 |10 1.0 1.0 121 |00 1.0 00 |00
Bactericide 019 |005 |o01 0.1 0.1 027 |00 0.1 00 |00
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 368 |00
DGBE 0.0 0.0 0.0 0.0 0.0 00 |4492 |00 0.0 26.7
2:?;2{;2%%2: 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 |00

Simulating Liquids for 5 GHz, Manufactured by SPEAG

Water Mineral oil Emulsifiers Additives and Salt
78 11 9 2
Salt: 99 "% Pure Sodium Chloride Sugar: 98 "% Pure Sucrose

Water: De-ionized, 16 MQ" resistivity HEC: Hydroxyethyl Cellulose
DGBE: 99 "% Di(ethylene glycol) butyl ether, [2-(2-butoxyethoxy)ethanol]
Triton X-100 (ultra pure): Polyethylene glycol mono [4-(1,1, 3, 3-tetramethylbutyl)phenyl]ether

1.13 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 kiiz 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
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frequency range from 100 kiz to 6 CHz. Portable devices that transmit at frequencies above 6 (fz are to be
evaluated in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and calculations to
demonstrate compliance with MPE field strength or power density limits for devices operating above 6 (lz
should be made at a minimum distance of 5 cm from the radiating source.

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

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

Y e Uncontrolled Environment Controlled Environment
uman Exposure General Population Occupational
E’Pzrrtt'iz:)Peak SAR 1.60 m Wig 8.00 mWig
Partial Average SAR
(Whole Body)g 0.08 m Wig 0.40 m Wig
Partial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 mWig 20.00 m Wig

Table .1 RF exposure limits

1.14 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:
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2. Instruments List
. Serial Due date of
Maunfacturer Device Type N -
Staubli Robot RX90BL FO3/5W05A1/A/01 N/A
Schmid& . . .
Partner Dosimetric E-Field ET3DV6 1782 April 27, 2013
Engineering AG
Schmid& : : :
Partner Dosimetric E-Field EX3DV4 3791 May 23, 2013
Engineering AG
Schmid&
Partner 2400y System D2450V/2 734 January 19, 2014
Engineering AG P
Schmid&
Partner SO0 System D5 i V2 1106 June 21, 2013
Engineering AG P
Schmid& -
Partner Daéﬁeictﬂgr'figon DAE3 567 January 20, 2013
Engineering AG
Schmid&
Partner Software DASY 4 V4.7 - N/A
Engineering AG
Schmid&
Partner Phantom ELI 4.0 1169 N/A
Engineering AG
Agilent Network Analyzer E5071C MY46111535 July 3, 2013
Agilent Dielectric Probe Kit 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 01, 2013
. MY41495314 September 29, 2012
Agilent Power Sensor E9300H MY41495307 September 29, 2012
Agilent Signal Generator E4421B MY42082477 March 29, 2013
E”g@‘;‘t’gf;SRF Power Amplifier | 2001-BBS3Q7ECK | 1032 D/C 0336 March 31, 2013
Empower RF e 2092-
Systems Power Amplifier BBS5K8CAJ 1010 September 06, 2012
E”épower RF Power Amplifier | 2092-BBS5KSCAJ 1010 November 07, 2012
ystems
: Directional RF
Agilent Bridges 86205A MY 31402302 July 03, 2013
Microlab LP Filter LA-30N N/A September 29, 2012
Microlab LP Filter LA-60N N/A September 29, 2012
Agilent Attenuator 8491B 50566 September 29. 2012
Spectrum
R&S Analyzer FSV30 100768 March 29, 2013
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3.Summary of Results

3.1 FCC Power Measurement Procedures

Power measurements were performed using a power meter under digital average mode.

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 Average Power

WLAN
2.4 Gilz
E Measured Power
Mode (;:3' Ch. # Rate _ [dB m]
Main AUX
2412 1 1 16.72 16.49
802.11b 2437 6 1 16.89 14.98
2462 11 1 16.82 15.94
2412 1 6 14.16 13.72
802.11g 2437 6 6 16.44 16.58
2462 11 6 13.94 13.42
2412 1 HTO 13.25 12.41
e 2437 6 HTO 16.59 16.62
2462 11 HTO 12.45 12.34
2422 3 HT7 10.75 9.22
8oz 2437 6 HT7 13.48 12.81
2452 9 HT7 10.21 10.50
o2 tin 2412 1 HT8 11.41 11.49
HT20, MIMO 2437 6 HT8 1347 12.98
2462 11 HT8 11.15 10.26
o imn 2422 3 HT8 751 7.35
140, MIMO 2437 6 HT8 13.35 12.65
2452 9 HT8 6.71 6.72
Note:

1. The modes with highest output power channel were chosen for the conducted output power.
2. Original target power is from EMC report R84672. Please refer to original report (FCC ID:PD96235ANH) for

Average Power information as documented in 10/11/2011 original filing.
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5.2 Gz
Measured Power
Mode F(;ﬁz‘)‘ Ch.# Rate _(®m
Main AUX
5180 36 6 16.41 15.84
802114 5200 40 6 15.98 15.76
5220 44 6 15.91 15.74
5240 48 6 15.97 15.68
5180 36 HTO 15.81 15.78
802.11n 5200 40 HTO 16.41 15.98
HT20 5220 44 HTO 16.37 15.95
5240 48 HTO 16.44 15.94
802.11n 5190 38 HT7 12.95 12.75
HT40 5230 46 HT7 16.37 15.83
5180 36 HT8 13.35 13.33
802.11n 5200 40 HT8 12.31 13.17
HT20_MIMO 5220 44 HT8 13.09 12.82
5240 48 HT8 13.18 12.75
802.11n 5190 38 HT8 10.02 10.74
HT40_MIMO 5230 46 HT8 13.29 13.27
Note:

1. The modes with highest output power channel were chosen for the conducted output power.
2. Original target power is from EMC report R84672. Please refer to original report (FCC ID:PD96235ANH) for

Average Power information as documented in 10/11/2011 original filing.
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5.3 Gz
Measured Power

Mode F(;:Z()] Ch. # Rate _ [dB m]
Main AUX
5260 52 6 15.88 15.22
502114 5280 56 6 15.82 15.15
5300 60 6 16.35 15.49
5320 64 6 16.31 15.83
5260 52 HTO 15.99 15.49
802.11n 5280 56 HTO 15.91 15.45
HT20 5300 60 HTO 16.62 15.27
5320 64 HTO 16.56 15.77
802.11n 5270 54 HT7 15.87 15.23
HT40 5310 62 HT7 11.52 12.35
5260 52 HT8 12.68 12.64
802.11n 5280 56 HT8 12.61 12.59
HT20_MIMO 5300 60 HT8 13.06 12.44
5320 64 HT8 12.99 13.08
802.11n 5270 54 HT8 12.56 12.38
HT40_MIMO 5310 62 HTS 12.39 12.33

Note :

1. The modes with highest output power channel were chosen for the conducted output power.
2. Original target power is from EMC report R84672. Please refer to original report (FCC ID:PD96235ANH) for

Average Power information as documented in 10/11/2011 original filing.
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5.5k
Measured Power
Mode F(;:g Ch. # Rate _ [dB m]

Main AUX

5500 100 6 16.51 15.51

5520 104 6 16.47 15.53

5540 108 6 16.35 15.42

5560 112 6 16.48 15.52

5580 116 6 16.47 15.58

802.11a 5600 120 6 16.51 15.64
5620 124 6 16.35 15.52

5640 128 6 16.31 15.51

5660 132 6 16.37 15.61

5680 136 6 16.62 15.49

5700 140 6 16.55 15.48

5500 100 HTO 16.54 15.59

5520 104 HTO 16.46 15.52

5540 108 HTO 16.31 15.68

5560 112 HTO 16.44 15.46

5580 116 HTO 16.42 15.52

e 5600 120 HTO 16.46 15.61
5620 124 HTO 16.31 15.82

5640 128 HTO 16.24 15.81

5660 132 HTO 16.29 15.49

5680 136 HTO 16.20 15.42

5700 140 HTO 16.12 15.38

5510 102 HT7 15.50 14.71

5550 110 HT7 16.48 15.69

8&%&” 5590 118 HT7 16.52 15.67
5630 130 HT7 16.37 15.47

5670 134 HT7 16.40 15.49

5500 100 HT8 12.84 13.06

5520 104 HT8 12.72 13.34

5540 108 HT8 12.52 13.14

5560 112 HT8 12.58 13.26

5580 116 HT8 12.54 13.21

802.11n 5600 120 HT8 12.57 13.24

HT20_MIMO

5620 124 HT8 12.84 13.22

5640 128 HT8 12.77 13.34

5660 132 HT8 12.81 13.31

5680 136 HT8 12.71 13.24

5700 140 HT8 12.62 13.17
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Measured Power
Freq.
Mode Ch. # Rate [dB m]
(i) :
Main AUX
5510 102 HT8 13.10 13.12
5550 110 HT8 13.19 13.21
802.L1n 5590 HTS 13.21 13.22
HT40_MIMO 118 : :
5630 126 HT8 12.56 12.78
5670 134 HTS 12.54 12.78

Note :
1. The modes with highest output power channel were chosen for the conducted output power.
2. Original target power is from EMC report R84672. Please refer to original report (FCC ID:PD96235ANH) for

Average Power information as documented in 10/11/2011 original filing.
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5.8 Gz
Measured Power
Mode F(;ﬁz‘)* ch.# Rate BNCL)
Main AUX
5745 149 6 16.48 16.62
5765 153 6 16.43 16.59
802.11a 5785 157 6 16.42 16.61
5805 161 6 16.46 16.55
5825 165 6 16.37 16.47
5745 149 HTO 16.47 16.62
5765 153 HTO 16.35 16.59
SE'ZT'%“ 5785 157 HTO 16.38 16.61
5805 161 HTO 16.39 16.55
5825 165 HTO 16.29 16.47
802.11n 5755 151 HT7 16.28 16.49
HT40 5795 159 HT7 16.29 16.57
5745 149 HTS 13.64 13.65
5765 153 HTS 13.45 13.53
11n_20 5785 157 HTS 13.43 13.54
MIMO
5805 161 HTS 13.46 13.51
5825 165 HTS 13.37 13.82
11n_40 5755 151 HT8 13.48 13.45
MIMO 5795 159 HT8 13.21 13.42
Note :

1. The modes with highest output power channel were chosen for the conducted output power.
2. Original target power is from EMC report R84672. Please refer to original report (FCC ID:PD96235ANH) for

Average Power information as documented in 10/11/2011 original filing.
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3.3 SAR Test Configuration
Notebook Testing for SAR

Devices are to be setup according to KDB 447498 requirements and are configured with maximum output power
during SAR assessment for a worst-case SAR evaluation.

SAR Testing for Notebook per KDB 447498 & KDB 616217

Per KDB 447498 4) a), the Base is required to be tested touching the flat phantom.

SAR is required for each antenna located within 5 cm of the edge closet to the user for the applicable display
orientation. For antenna(s) located > 5 cm from this edge, the test reduction and exclusion procedures for laptop
computers in KDB 616217 are applied.

IEEE 802.11 Transmitters

802.11 a/b/g and 4.9 Gz operating modes are tested independently according to the service requirements in each
frequency band. 802.11 b/g modes are tested on channel 1, 6, and 11. 802.11a is tested for UNII operations on
channels 36 and 48 in the 5.15 ~ 5.25 (iz band, channels 52 and 64 in the 5.25 ~ 5.35 @z band, channels 104, 116,
124 and 136 in the 5.470 ~ 5.725 (fz band, and channels 149 and 161 in the 5.8 (lz band. When 5.8 (liz §15.247 is
also available, channels 149, 157 and 165 should be tested instead of the UNII channels. 802.11g mode was evaluated

only if the output power was 0.25 dB higher than the 802.11b mode.

Mot e | Chanmat Turbo “lee-fza:;t Test Channds”
oae z nh
Channd 802.1%3 802.11g UNII
2412 1# o v
802.11 hig 2457 6 6 + v
2462 117 ~ v
5.18 36 +
5.20 40 -
= e 42 (5.21 GHz) | - =
5.24 43
T = 50 (5.25 GHz) | 3
528 56 -
T - 58 (5.29 GHz) —
532 64
5.500 100 -
U 5.520 104
5.540 105 -
5 560 112 -
802.11a 5580 116
5 600 120 Unlen owen — -
5.620 124 3 0
5.640 128 ’ -
5.660 132 } =
5.680 | 136 A
5.700 140 — -
5.745 149 i
I 5265 153 153 (5.76 GHz) - -
§15.247 | 0785 | 157 + -
5.805 161 160 (5.80 GHz) - J
§15.247 | 5825 | 165 +

~ = “default test channels”

# = poszible 802 11 a chatnels with mavimogn average outpot = the “defadt test channels™

W= possible 802 11g channel s with mavimum average output 4 dB = the “default test channels”

* = when output powert isreduced for channel 1 andfor 11 to meet restricted band requirem erts the
highest outport chatmels clogest to each of these chatels should be tested
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According to KDB 616217, the WWAN and WLAN antenna are required to be tested for SAR as below.

Mode Front Screen Rear Left Edge Right Edge Top Bottom
WLAN Main X @] X O O X
WLAN AUX X ] O X X O
WLAN MIMO X 0] X X X X
<The Distance information of Antenna to Edges of EUT>
Top
Left Edge Right Edge
Bottom
Rear

Assessment for SAR evaluation for Simultaneous transmission
WLAN + Bluetooth
Due to Bluetooth’s max. output is 4 mW [<60/f(GHz) mW] and stand-alone SAR is not required, thus WLAN and
Bluetooth are not considered as simultaneous transmission.
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3.4 SAR Data Summary
Ambient Temperature (°C) 23.2
Liquid Temperature (°C) 22.4
2.4 Gz Body Test Date 2012-09-10
Freq Measured Power o
Mode (MHz). Ch.# | Rate | Position [dB m] SAR 1g (Wikg)
Main AUX Main AUX
2412 1 1 Rear 16.71 16.49 Note: 9 0.777
2437 6 1 Rear 16.89 14.98 0.544 Note: 9
802.11b 2412 1 1 Left Edge 16.71 16.49 Note: 7 0.174
' 2437 6 1 Right Edge 16.89 14.98 0.562 Note: 7
2437 6 1 Top 16.89 14.98 0.267 Note: 7
2437 6 1 Bottom 16.89 14.98 Note: 7 0.520
802.11n
HT20 MIMO 2437 6 HT8 Rear 13.47 12.98 0.260
<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. Liquid tissue depth was at least 15 cm.

4. The distance from EUT to flat phantom for testing Back position is 0 mm and Base position is no gap.

5. The EUT is tested 2nd hot-spot peak, if it is less than 2 dB below the highest peak.

6. Justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010
FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR
evaluation. Other IEEE 802.11 modes (including 802.11n and higher data rates) were not investigated since the
average output powers were not greater than 0.25 dB than that of the corresponding channel in the lowest data rate
IEEE 802.11a modes. For MIMO operation both HT20 and HT40 were tested (at their lowest data rates).

7. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.

8. KDB 447498 exclusion: SAR for highest power channel was < 0.8 W/kg and the frequency range is < 100 Mt.

9. The modes with highest output power channel were chosen for the conducted output power.
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Ambient Temperature (°C) 235 23.8
Liquid Temperature (°C) 22.2 22.9
5.2,5.3 iz Body Test Date 2012-08-16 | 2012-08-17
Freq Measured Power o
Mode (MHz). Ch.# | Rate | Position [dB m] SAR 1g (Wikg)
Main AUX Main AUX
5180 36 6 16.41 15.84 0.113 0.832
5220 44 6 15.91 15.74 Note: 8 0.980
5260 52 6 Rear 15.88 15.22 Note: 8 0.977
5300 60 6 16.35 15.49 0.120 Note: 9
5320 64 6 15.56 15.83 Note: 8 0.887
5180 36 6 Left Edae 16.41 15.84 Note: 7 0.696
802.11a 5320 64 6 g 15.56 15.74 Note: 7 0.450
5180 36 6 Right Edge 16.41 15.84 0.351 Note: 7
5300 60 6 gt =g 16.35 15.49 0.335 Note: 7
5180 36 6 To 16.41 15.84 0.021 Note: 7
5300 60 6 P 16.35 15.49 0.014 Note: 7
5180 36 6 Bottom 16.41 15.84 Note: 7 0.309
5320 64 6 15.56 15.83 Note: 7 0.319
802.11n 5180 36 HT8 Rear 13.35 13.33 0.435
HT20_MIMO 5320 64 HT8 12.99 13.08 0.436
<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. Liquid tissue depth was at least 15 cm.
4. The distance from EUT to flat phantom for testing Back position is 0 mm and Base paosition is no gap.
5. The EUT is tested 2nd hot-spot peak, if it is less than 2 dB below the highest peak.
6. Justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010

FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR
evaluation. Other IEEE 802.11 modes (including 802.11n and higher data rates) were not investigated since the
average output powers were not greater than 0.25 dB than that of the corresponding channel in the lowest data rate

IEEE 802.11a modes. For MIMO operation both HT20 and HT40 were tested (at their lowest data rates).

. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.
. KDB 447498 exclusion: SAR for highest power channel was < 0.8 W/kg and the frequency range is < 100 M.

. The modes with highest output power channel were chosen for the conducted output power.
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Ambient Temperature (°C) 23.4 23.0
Liquid Temperature (°C) 22.2 221
5.5 (tz Body Test Date 2012-09-11 | 2012-09-12
Freq Measured Power -
Mode (MHz). Ch.# | Rate | Position [dB m] SAR 1g (Wik)
Main AUX Main AUX
5600 120 6 Rear 16.51 15.64 Note: 9 0.350
5680 136 6 16.62 0.286 Note: 9
5520 104 6 16.47 15.53 Note: 7 0.447
5580 116 6 16.47 15.58 Note: 7 0.487
Note: 7
5600 120 6 Left Edge 16.51 15.64 ote CUbe(()).SZS) =
5620 124 6 16.35 15.52 Note: 7 oo 1 0'312
802.11a 5660 | 132 | 6 16.37 1561 Note: 7 0.648
5500 100 6 16.51 15.51 0.296 Note: 7
5580 116 6 Riaht Edae 16.47 15.58 0.537 Note: 7
5620 | 124 | 6 ght=ag 16.35 1552 0.589 Note: 7
5680 136 6 16.62 15.49 0.552 Note: 7
5680 136 6 Top 16.62 15.49 0.031 Note: 7
5600 120 6 Bottom 16.51 15.64 Note: 7 0.159
802.11n
HT40 MIMO 5590 118 HT8 Rear 13.47 12.89 0.179
<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. Liquid tissue depth was at least 15 cm.

4. The distance from EUT to flat phantom for testing Back position is 0 mm and Base position is no gap.
5. The EUT is tested 2nd hot-spot peak, if it is less than 2 dB below the highest peak.
6

. Justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010

FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR

evaluation. Other IEEE 802.11 modes (including 802.11n and higher data rates) were not investigated since the

average output powers were not greater than 0.25 dB than that of the corresponding channel in the lowest data rate

IEEE 802.11a modes (refer to original filing which explains output power is highest at the lowest data rate for each

mode). For MIMO operation both HT20 and HT40 were tested (at their lowest data rates).

7. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.

8. KDB 447498 exclusion: SAR for highest power channel was < 0.4 W/kg and the frequency range is < 100 M.

9. The modes with highest output power channel were chosen for the conducted output power.
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Ambient Temperature (°C) 234
Liquid Temperature (°C) 22.2
5.8 (iz Body Test Date 2012-09-11
Freq Measured Power .
Mode (MHz). Ch.# | Rate | Position [dB m] SAR 1g (Wkg)
Main AUX Main AUX
5745 149 6 Rear 16.48 16.62 0.138 0.263
Note: 7 b .
5745 | 149 | 6 | LeftEdge 16.48 16.62 ote Cube0 | 0.475
802.11a Note: 7 Ccubel | 0.343
' 5745 149 6 Right Edge 16.48 16.62 0.291 Note: 7
5745 149 6 Top 16.48 16.62 0.019 Note: 7
5745 149 6 Bottom 16.48 16.62 Note: 7 0.158
802.11n
HT40 MIMO 5745 149 HT8 Rear 13.64 13.65 0.170
<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. Liquid tissue depth was at least 15 cm.

4. The distance from EUT to flat phantom for testing Back position is 0 mm and Base position is no gap.

5. The EUT is tested 2nd hot-spot peak, if it is less than 2 dB below the highest peak.

6. Justification for reduced test configuration for WIFI channels per KDB Publication 248227 and April 2010
FCC/TCB Meeting Notes: Highest average RF output power channel for the lowest data rate were selected for SAR
e valuation. Other IEEE 802.11 modes (including 802.11n and higher data rates) were not investigated since the
average output powers were not greater than 0.25 dB than that of the corresponding channel in the lowest data rate
IEEE 802.11a modes.

7. Other position was not tested since the antenna distance to edge was greater than 5 cm per KDB616217.

8. KDB 447498 exclusion: SAR for highest power channel was < 0.8 W/kg and the frequency range is < 100 Mt.

9. The modes with highest output power channel were chosen for the conducted output power.
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Appendix A
Test Plot - DASY4 Report
SGS Korea Co., Lid. (Gunpo Laboraiory) # 18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 {+82 31 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Société Générale de Survellance)
TEST 001



Report File No. :  F690501/RF-SAR002019-A1
Date of Issue : 2012-10-17
Page : 29 /147

2450 Mz Validation Test_Body

Fhantom scction: Flat Scction

DAS YA Configuration;

= Probe: ETADVG - SNITEE, ConvEFid 11, 4110, 4.11)% Calibrated: 2012-04-27

- Bensor-Surface: dmm ( Mechanieal Surface Detection )

= Electronics: DAE3 8Bn367; Calibrated: 2012-01-20

- Phantom: ELL4.0_12_03_30; Type: QDOVADDIBA; Serial: 1169

- hMegsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

Validation 2450 MHz_Body/Area Scan (61x61x1): Measurement grid: dx=15mm. dy=15mm
Mazximum value of SAR (interpolated) = 6.04 mW/g

Validation 2450 MHz_Body/Zoom Scan (5x5xT) Cube §: Measurement grid: ds=8mm,

Av="mim dr=Srmm
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12/10g Averaged SAR
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5200 M Validation Test Body

Commumnication Svstem: CW, Frequency: 3200 MHz, Duty Cyele: 1:1
Medium parameters used: = 5200 MHz; ¢ = 5.22 mho'm;, g =488, p= 1000 It:g-"m:1
Fhantom section: Flat Section

DASY S Configuration:

- Probe: EXA0V4 - SN3791; ConvF(4, 4. 4% Calibrated: 20012-05-23

- Bensor-Surface: 2Zmm (Mechanical Surface Detection)

= Electronies: DAES Sn367, Calibrated: 20012-01-20

- Phantom: ELL4.0 12 05 30 Type: QDOVAIKIBA; Senal: 1169

- Measurement SW: DASY, V4.7 Build 80; Postprocessing 8W; SEMCAD, V1.8 Build 18¢

Validation/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 17.4 mW/g
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Z-Scan
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Communication Svstem: CW; Frequency: 3200 MHz; Duty Cyele: 1:1
Medivm parameters usad: £= 5200 MHz, ¢ = 5.26 mho'm; g =431, p= 100G Iu:g:.fm:i
Fhantom section: Flat Section

ASY S Configuration:

- Probe: EXADV4 - 8M3791; ConvFi4, 4, 41 Calibrated: 20:12-05-23

- Bensor-Surface: Zoum (Mechanical Surface Detection)

= Electronics: DAE3 Sn367, Calibrated: 20012-01-20

- Phamtom: ELT4.00 12 05 31 Type: QDOVAUO1BA; Seral: 1169

= Measurement SW: DASY4, V4.7 Build 80; Postprocessing 8W: SEMCAD, V1.8 Build 18¢

Validation/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 16.9 mW./g
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Z-Scan
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5500 Mz Validation Test_Body

Fhantom secticn: Flat Section

DASY S Configuration:

- Probe: EXADVY - BN3TSL: ConvF(3.64, 3.64, 3.64); Calibrated: 201 2-(35-23

- Bensor-Surface: 2o (Mechanical Surface Detection)

« Electronics: DDAE3 Sn367, Calibwated: 2002-0]1.24

- Phantom: ELT4.0 12 05 30; Type: QDOVANDIBA; Serial: 116%

= Measurement SW; DASY A, V4.7 Build 30; Postprocessing SW: SEMCAD, V1.8 Build 186

Validation/Area Scan (91x921x1): Measwrement grid: dx=10mm, dy=10mm
Maxmmum valee of SAR (interpolated) = 182 mW/g

Validation/Zoom Scan (TxT123Cuabe 0 Measurement grid: ds=dmim, dyv=4mm, dz=Zmm

D adne~nns Walima — AF T Tlliase s Theibe — LT AT
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Z Scan
12/10g Averaged SAR

SAR; Zoom Scan:Vahe Along £, =3, ¥=3
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DASY S Configuration:

- Probe: EX3DV4 - SN3791: ConvF(3.64, 364, 3.64); Calibrated: 2012-05-23

- Rensor-Surface: 2mm (Mechanical Surface Detection)

= Electronics: DAEI Sn367, Calibrated: 2012-01-240

- Phantom: ELL 4.0 12 03 30 Type: QDOVANDIBA; Senal: 1165

- Measurement W DASY 4, V4.7 Build 80 Postprocessing 5W: SEMCAL, V1.8 Build 186

Validation/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=1{mm
Maxunum valee of SAR (interpolated) = 171 mW/g
Validation/Zoom Scan (TxT12Y Cube 0 Measurement grid: ds=dnum, dy=4mm._ dz=Znum

Reference Value = 46.6 V/im; Power Drift = (0,158 dB
Peak BAR (extrapolated) = 36.0 Wikg

AN = il A e W e & AT < % I W e

rdb = Iamy g
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Z-Scan
12/10g Averaged SAR

SAR; Zoom Scan:Vahe Along £, =3, ¥=3
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5800 Mk Validation Test_Body

Fhantom section: Flat Section

DASY S Configuration:

- Probe: EX3DV4 - SN3791: ConvF({3.7% 3.79, 3.79); Calibrated: 20112-05-23

- Rensor-Surface: 2mm (Mechanical Surface Detection)

= Electromics: DAEI Sn367, Calibrated: 2012-01-240

- Phantom: ELL 4.0 12 03 30 Type: QDOV AU IBA; Senal: 1165

= Measurement 3W: DASY4, V4.7 Build 80, Postprocessing 3W: SEMCAL, V1.8 Build 186

Validation S800MHz_Body/Area Scan (91x%1x1): Measurement grid: dx=10mm, dy=10mm
Maxunum valee of SAR (interpolated) = 17.1 mW/g

Yalidation S300MHz_Body/Zoom Scan (TxTx12)/Cube 0: Memorement grid: dx—dmm,
dy=dmm. dz=2mim
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Z-Scan
12/10g Averaged SAR

SAR; Zoom Scan:Vahe Along £, =3, ¥=3
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2.45 GHz WLAN Body SAR

Belecdmm 'p.nramﬁﬂrs msed: 1 = 2418 MHZ', o= 194 mhonm: Er =5L1; pP= LU I:g."l'l'l"
Phantom section: Flat Section

DASY 4 Configuration;

- Probe: ET3DVE - SN1T8E ConvFid. 11, 4.11, 4.11); Calibrated: 2012-04-27

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

- Electronics: DAE3 8n367, Calibrated; 2012-01-20

« Phamtom: ELT 4.0 12 05 30, Tyvpe: QDOVAM IBA; Serial: 116%

- Mensurement 5W: DASY 4, V4.7 Build 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11bh_CHI1_Rear AUX ANT/Area Scan (91x121x1): Measurement grid: du=15mm.
dy=15mm
Maximuem valwe of SAR (interpolated) = 0,795 mWig

AT AR 11k MIT1 Daae ATTV AR TITonem Qonm ASo@eTili b The L0 ot i

SGS Korea Co., Lid. (Gunpo Laboraiory) #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+8231 428 5700 f+82 31 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Société Générale de Survellance)
TEST 001



Report File No. :

F690501/RF-SAR002019-Al

Date of Issue : 2012-10-17
Page : 421 147
Z-Scan
12/10g Averaged SAR
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Aeledim 'FI'.I:I.I'H.I'I\‘Gtﬂ'E used: = 24580 MHI', o= LY mhaoim: Er =3L0; p= (RN I:g."lﬂ"
Fhantom section: Flai Section

DASY S Configuration;

= Probe: ET3DVG - SN1782; ConvF(4 11, 4.11, 411 Calibrated: 2012-04-27

- Sensor-Surface: 4mm (Mechanical Surface Detection

- Electronics: IAE3 8n567; Calibrated: 2012-01-20

- Phamtom: ELL 4012 03_30; Type: QDOVAGIBA; Serial: 1169

- Mensurement 8W: DASY4, V4.7 Build 30: Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11b_CH6_Rear Main ANT/Area Scan (21x121x1): Measurement grid:

dx=15mm, -.'1}'=-15mm
Maximum valee of SAR (interpolated) = fe24 mWig

ANT AR dibk MOIL Daone WTalen & AT TFaonme Qoo (oo T oo e o v aal Ao
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Belecdmm 'p.nramﬁﬂrs uwsed: 1 = 245 MHZ', = 1LY mhioom: Er =3L3; pP= (LRI I:g."l'l'l"
Phantom section: Flat Section

IASY 4 Configuration;

- Probe: ETADVE - SNITEE, ConvF(4. 11, 4.11, 4.11) Calibrated: 2012-04-27

- Bensor-Surface: 4mm (Mechanical Surface Detection}

- Electronics: DAE3 8n367; Calibrated; 20012-01-20

« Phamtom: ELL 4.0 12 05 30, Tyvpe: QDOVAM IBA; Serial: 116%

- Measurement 5W: DASY4, V4.7 Build 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11b_CH6_Left Edge_AUX ANT/Area Scan (91x131x1): Mensurement grid:

dx=15mm, dy=15mm
Maximuem valuee of SAR (interpolated) = 0. 188 mWig

AT AR 11k MITE T afk Toaava ATTW A WNTITanm Qoann (SelaTil b (e 8o s
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Medium parameters used: b= 2457 MHz 0 = LY mhoim: £ = 32.3; p = W00 kgm”
Phantom section: Flat Section

IFASY 4 Configuration;

- Probe: ETADVE - SNITEE; ConvF(4. 11, 411, 4. 11} Calibrated: 2012-04-27

- Sensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAE3 Sn367, Calibrated; 2002-01-20

« Phamtom: ELL 4.0 12 05 30; Type: QDOVAM |BA: Serial: 1169

- Mensurement 8W: DASY 4, V4.7 Build 81 Postprocessing 8W: SEMCAD, V1.8 Build 186

WLAN 11bh CH6& Right Edge Main ANT/Area Scan (81x141x1): Measurement grid:

dx=15mm, dy=15mm
Maximum valee of SAR (interpolated) = 0,351 mW/g

ART AR 11k MHE Diché Pdan Bllain A T T ramm Cann (Se8eTU  la Tl W caiimn e
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Belecdmm 'p.nramﬁﬂrs umsed: 1 = 2450 MHZ', o= 1LY mhioim: Er =3L3; pP= (LRI I:g."l'l'l"
Phantom section: Flat Section

IPASY 4 Configuration;

- Probe: ETADVE - SNITEE, ConvF(4. 11, 4.11, 4.11) Calibrated: 2012-04-27

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

- Electronics: DAE3 8n367; Calibrated; 20012-01-20

« Phamtom: ELT 4.0 12 05 30, Tyvpe: QDOVAM IBA; Serial: 116%

- Mensurement 8W: DASY 4, V4.7 Build 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11h_CH6_Top_Main ANT/Area Scan (81x131x1): Measurement grid: dx=1 3mm,
dy=15mm
Maximuem valwe of SAR (interpolated) = 0.313 mWig

ART AR 11k MITEL Tas Alalen AT Tanes Coan (EeleTH sk dls 6o walds
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Belecdmm 'p.nramﬁﬂrs umsed: 1 = 245 MHZ', o= 1LY mhioim: Er =3L3; pP= LU I:g."l'l'l"
Phantom section: Flat Section

IASY 4 Configuration;

- Probe: ETADVE - SNITEE, ConvF(4. 11, 4.11, 4.11) Calibrated: 2012-04-27

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

- Electronics: DAE3 8n367; Calibrated; 2002-01-20

« Phamtom: ELT 4.0 12 05 30, Tyvpe: QDOVAM IBA; Serial: 116%

- Mensurement 5W: DASY 4, V4.7 Build 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11h_CH6_Bottom_AUNX ANT/Area Scan (81x141x1): Measurement grid:

dx=15mm, dy=15mm
Maximum valee of SAR (interpolated) = 0,617 mWig

AT AR 11k ML Maddams ATTY ANWNTITaome Conn Qoo Ti  alua T W0 s ol A
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HXTT91CCTO0037P

Belecdmm 'p.nramﬁﬂrs umsed: 1 = 245 MHZ', o= 1LY mhioim: Er =3L3; pP= LU I:g."l'l'l"
Phantom section: Flat Section

IPASY 4 Configuration;

- Probe: ETADVE - SNITEE, ConvF(4. 11, 4.11, 4.11) Calibrated: 2012-04-27

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

- Electronics: DAE3 8n367; Calibrated; 2002-01-20

« Phamtom: ELT 4.0 12 05 30, Tyvpe: QDOVAM IBA; Serial: 116%

- Mensurement 5W: DASY 4, V4.7 Build 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11nHT20_CHS6_Rear_ MIMO ANT/Area Scan (261x391x1): Measurement grid:

dx=10mm, dy=1{mm
Maximuem valwe of SAR (interpolated) = 0,351 mWig

AT AN 11w TWE L Daas RITRATNE A AT Taams Qeann MToeTe T wmbae e
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5.2 (z, 5.3 Gz WLAN Body SAR

DASY A Configuration;

= Probe: EX3DVY - 8N3T791L; ConvF(d, 4, 4):. Calibrated: 2012-03-23

- Bensor-Surface: 2mm ( Mechanieal Surface Detection )

- Electronies: DAE3 8n367; Calibrated: 2012-6G1-20

= Phantorm: ELL 4.0_12_ 03 30, Type: QDOVAGOIBA; Serial: 116%

- Megsurement 5W: DASYS, V4.7 Build 80; Postprocessmg SW: SEMCAD, V1.8 Build 156

WLAN_11a_CH36_Rear_Main ANT/Area Scan (100x131x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 0.279 mWig

WLAN_11a_CH36_Rear_Main ANT/Zoom Scan (Tx7x12)/Cube 0: Measurement grid:
dx=4mm, d3_r=-lmm. e =Zmim

T e Whe o . TRLIER A ST AT
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< Probe: EXIDVY - SNATS L ConvEid, 4, 43 Calibrated: 20020523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_123 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CH36_Rear AUX ANT/Area Scan (121x151x1): Mensurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 1536 mW/g

WLAN_11a_CH36_Rear AUX ANT/Zoom Scan (7xTx12}Cube 0 Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Eeference Value = 0.762 Vim; Power Drift = 0.14% dB

Peak SAR (extrapolated) = 3.40 Wikg
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< Probe: EXIDVY - SNATS L ConvEid, 4, 43 Calibrated: 20020523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CH44_Rear AUX ANT/Area Scan (121x151x1): Mensurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 190 mW/g

WLAN_11a_CH44_Rear AUX ANT/Zoom Scan (7xTx12}Cube ) Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Reference Value = 114 Vian: Power Diift = 00188 dB

Peak SAR (extrapolated) = 4.22 Wikg
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< Probe: EXIDVY - SNATS L ConvF(3.7, 3.7, 3.7 Calibrated: 20120523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVALILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 310 Postprocessmg SW: SEMCAT, V18 Build 186

WLAN_11a_CHS2 Rear AUX ANT/Area Scan (121x151x1): Memsurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 208 mW/g

WLAN_11a_CHS32_Rear AUX ANT/Zoom Scan (7xTx12}Cube 0 Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Eeference Value = 167 Vin: Power Dirift = -0.066 dB

Peak SAR (extrapolated) = 4058 Wikg
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< Probe: EXIDVY - SNATSL ConvF(3.7, 3.7, 3.7 Calibrated: 20120523

- Bensor-Surface: 2num (Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Meagsurement 5W: DASYS, V4.7 Build 310 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CHG60_Rear Main ANT/Area Scan (111x141x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 0,390 mWig

WLAN_11a_CH60_Rear_Main ANT/Zoom Scan (Tx7x12)/Cube 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

REeference Value = 301 Van: Power Dhift = G007 dB

Peak SAR (extrapolated) = 0.500 Wikg
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< Probe: EXIDVY - SNATSL ConvF(3.7, 3.7, 3.7 Calibrated: 2012-05-23

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CHG64_ Rear AUX ANT/Ares Scan (111x141x1): Mensurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 1536 mW/g

WLAN_11a_CH64_Rear AUX ANT/Zoom Scan (7xTx12}Cube ) Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Eeference Value = 1.96 Vin: Power Dwift = 0,021 dB

Peak SAR (extrapolated) = 3.93 Wikg
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< Probe: EXIDVY - SNATS L ConvEid, 4, 43 Calibrated: 20020523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAIILBA; Seral: 116%

- Megsurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CH36_Left Edge AUX ANT/Area Scan (121x181x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 141 mW/g

WLAN_11a_CH36_Left Edge AUX ANT/Zoom Scan (7712} Cuabe 0 Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 3,532 Vi Power Diift = 00102 dB

Peak SAR (extrapolated) = 285 Wikg
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< Probe: EXIDVY - SNATS L ConvF(3.7, 3.7, 3.7 Calibrated: 2012-05-23

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAIILBA; Seral: 116%

- Megsurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CHG64_Left Edge AUX ANT/Area Scan (121x181x1): Measuwrement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 0,951 mWrig

WLAN_11a_CH64_Left Edge AUX ANT/Zoom Scan (7712} Cuabe 0 Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 4,70 Vim: Power Drift = -0.01% dB

Peak SAR (extrapolated) = 165 Wikg
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< Probe: EXIDVY - SNATS L ConvEid, 4, 43 Calibrated: 20120523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtomm: ELL4.0_12 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCAT, V18 Build 186

WLAN_11a_CH36_Right Edge Main ANT/Area Scan (121x181x1): Measwrement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 0.712 mWrig

WLAN_11a_CH36_Right Edge_Main ANT/Zoom Scan (Tx7312)/Cube O Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 7.28 Vi Power Diift = 00002 dB

Peak SAR (extrapolated) = 1.63 Wikg
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< Probe: EXIDVY - SNATSL ConvF(3.7, 3.7, 3.7 Calibrated: 20120523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 310 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CHG60_Right Edge Main ANT/Area Scan (121x181x1): Measwrement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0.729 mWig

WLAN_11a_CH6D_Right Edge Main ANT/Zoom Scan (Tx7312)/Cube O Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 603 Vim: Power Dirift = 0053 dB

Peak SAR (extrapolated) = 1.51 Wikg
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< Probe: EXIDVY - SNATS L ConvEid, 4, 43 Calibrated: 20020523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAIILBA; Seral: 116%

- Megsurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a CH36_Top_Main ANT/Arca Scan (121x171x1) Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 0081 mWrig

WLAN_11a_CH36_Top_Main ANT/Zoom Scan (TxTx12)/Cube 0; Mensurement grid:
dx=4mm, dyv=4mm, dz=2mm

REeference Value = 1.40 Viain: Power Dhift = G016 B

Peak SAR (extrapolated) = 0.050 Wikg
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< Probe: EXIDVY - SNATS L ConvE(3.7, 3.7, 3.7 Calibrated: 20120523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVALDLBA; Seral: 116%

- Megsurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCAT, V18 Build 186

WLAN_11a_CH60_Top_Main ANT/Arca Scan (121x171x1) Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 0.075 mWig

WLAN_11a_CH60_Top_Main ANT/Zoom Scan (TxTx12)/Cube 0; Mensurenent grid:
dx=4mm, dyv=4mm, dz=2mm

Eeference Value = 0,963 Vim; Power Drift = -0 168 dB

Peak SAR (extrapolated) = 0.124 Wikg
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< Probe: EXIDVY - SNATS L ConvEid, 4, 43 Calibrated: 20020523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CH36_Bottom_AUX ANT/Area Scan (121x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0621 mWrig

WLAN_11a_CH36_Bottom_AUX ANT/Zoom Scan (Tx7x12)/Cube 0: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 3,97 Vin: Power Diift = 152 dB

Peak SAR (extrapolated) = 1.34 Wikg
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< Probe: EXIDVY - SNATS L ConvF(3.7, 3.7, 3.7 Calibrated: 20120523

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCAT, V18 Build 186

WLAN_11a_CHG64_Bottom_AUX ANT/Area Scan (121x171x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 0394 mWig

WLAN_11a_CH64_Bottom_AUX ANT/Zoom Scan (Tx7x12)/Cube 0: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 4.29 Vim: Power Dirift = 123 dB

Peak SAR (extrapolated) = 1.42 Wikg
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HXTT91CCTO0037P

Belecdm 'p.nramﬁﬂrs used: = 3180 MHZ', = 1Y mhion: Er = 4% 5 pP= BLAaLR I:g."l'l'l"
FPhantom section: Flat Section

IPASY 4 Configuration;

- Probe: EXIDVY - SN3T9L; ConvF(4, 4, 43 Calibrated: 200 2-05-23

- Sensor-Surface: 2mm (Mechanical Surface Detection}

- Electronics: DAE3 8n367; Calibrated; 20012-01-20

= Phamtom: ELL 4.0 12 05 30, Type: QDOVAN IBA; Seral: 116%

- Mensurement 5W: DASY 4, V4.7 Build 80 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11nHT20_CH36_Rear MIMO ANT/Area Scan (251x381x1): Measurement
grid; dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = RE1O mW/g
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Aelecdmm 'p.nramﬁﬂrs used: I = 38200 MHZ', = 341 mhioom: Er = 4% pP= (LRI I:g."l'l'l"
FPhantom section: Flat Section

IASY 4 Configuration;

- Probe: EXIDVY - SN3T9L; ConvF(3.7, 3.7, 3.7) Calibrated: 2012-05-23

- Sensor-Surface: 2mm (Mechanical Surface Detection}

- Electronics: DAE3 8n367; Calibrated; 20012-01-20

= Phamtom: ELL 4.0 12 05 30, Type: QDOVAM IBA; Seral: 116%

- Mensurement 5W: DASY4, V4.7 Build 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11nHT20_CH64_Rear MIMO ANT/Area Scan (251x381x1): Measurement
grid; dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2842 mW/ig
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5.5 Gz WLAN Body SAR

PASY 4 Configuranion:

- Probe: EXADWY - SN0 ConvE(3.31, 331, 3.31): Calibrated: 20012-05-23

- Bensor-Burface: 2mm (Mechanical Surface Detection)

= Electronics: DAEY Snd6 7, Calibeated: 200 2-01-20

- Phantom: ELT 4.0 12 03 30 Type: QDOVAMIBA: Serial: 116%

= Measurament 5W: DAEY 4, V4.7 Build 80; Postprocessing 8W: SEMCATY, V1LE Build 186

WLAN_11a_CHI120_Rear AUX ANT/Area Scan (121x151x1): Mensurement grid:
A= Vi, dy= 1 Onm
Mmamum value of SAR (interpolated) = (B34 mW/ig

WLAN_11a_CHI120_Rear AUX ANT/Zoom Scan (Tx7x12)/Cube (: Measurement grd:

dx=dmm, dv—4dnun, dz=2mm
Reference Value = 4.19 Vim: Power Drift = <0017 dB
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< Probe: EXIDVY - SN3T9 1 ConvF(3.31, 331, 3.31) Calibrated: 2000 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAF3 Sa567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Type: QDOVADDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 1586

WLAN_11a CHI36_Rear Main ANT/Area Scan (121x151x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0361 mW/g

WLAN_11a_CHI136_Rear Main ANT/Zoom Scan (7712 Cubse O Measurement grid:
dx=4mm, dy=4mum, de=2num

Eeference Value = 3,19 Vi Power Dveift = 0,078 dB

Peak SAR (extrapolated) = 1.55 Wikg
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< Probe: EXIDVY - SN3T9 1 ConvF(3.64, 3.64, 3.64) Calibrated: 200 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567T, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHIO4_Left Edge AUX ANT/Area Scan (121x181x1): Measuwrement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0837 mWig

WLAN_11a_CHIM_Left Edge AUX ANT/Zoom Scan (7x7x12)/ Cubse 0: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 3,12 Vi, Power Deift = <0 1E7 dB

Peak SAR (extrapolated) = 1.85 Wikg
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< Probe: EXIDVY - SN3T91; ConvF(3.31, 331, 3.31) Calibrated: 200 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567T, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHI16_Left Edge AUX ANT/Area Scan (121x181x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0928 mW/g

WLAN_11a_CHI16_Left Edge AUX ANT/Zoom Scan (7x7x12)/ Cubse 0: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 2,75 Vi, Power Dweift = <00 127 dB

Peak SAR (extrapolated) = 200 Wikg
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< Probe: EXIDVY - SN3T91; ConvF(3.31, 331, 3.31) Calibrated: 200 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567T, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHI20_Left Edge AUX ANT/Area Scan (121x181x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 102 mW/g

WLAN_11a_CHI20_Left Edge AUX ANT/Zoom Scan (Tx7x12)/ Cubse 0: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 4.81 Vi Power Dreift = 0,192 B

Peak SAR (extrapolated) = 2.26 Wikg
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< Probe: EXIDVY - SN3T91; ConvF(3.31, 331, 3.31) Calibrated: 200 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567T, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHI24_Left Edge AUX ANT/Area Scan (121x181x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0888 mW/g

WLAN_11a_CHI124_Left Edge AUX ANT/Zoom Scan (7x7x12)/ Cubse 0: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 4.92 Vi, Power Deift = <0131 dB

Peak SAR (extrapolated) = 2.14 Wikg
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< Probe: EXIDVY - SN3T91; ConvF(3.31, 331, 3.31) Calibrated: 200 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567T, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHI24_Left Edge AUX ANT/Area Scan (121x181x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0888 mW/g

WLAN_11a_CHI124_Left Edge AUX ANT/Zoom Scan (7x7x12)/ Cubse 1: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 4.92 Vi, Power Deift = <0131 dB

Peak SAR (extrapolated) = 1.17 Wikg
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< Probe: EXIDVY - SN3T91; ConvF(3.31, 331, 3.31) Calibrated: 200 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567T, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHI3Z_Left Edge AUX ANT/Area Scan (121x181x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 1. 18 mW/g

WLAN_11a_CHI132_Left Edge AUX ANT/Zoom Scan (7x7x12)/ Cubse 0: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 6,36 Vi, Power Deift = 0,639 dB

Peak SAR (extrapolated) = 2.7% Wikg
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< Probe: EXIDVY - SN3T9 1 ConvF(3.64, 364, 3.64) Calibrated: 201 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAF3 Sa567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 30, Type: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a_CHI00_Right Edge_Main ANT/Area Scan (121x181x1): Measurament
grud; dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0369 mWig

WLAN_11a_CHI10_Right Edge_Main ANT/Zoom Scan (Tx7x12)/Cube 0;
Meazurement grid: dx=dmm, dv=4mum, dz=2mm

Eeference Value = 3.64 Vi, Power Deift = <0137 dB

Peak SAR (extrapolated) = 1.35 Wikg
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< Probe: EXIDVY - SN3TO; ConvF(3.31, 331, 3.31) Calibwated: 201 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAF3 Sa567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 30, Type: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a_CHI16_Right Edge_Main ANT/Area Scan (121x181x1): Measurament
grud; dx=10mm, dy=10mm
Maximum valee of SAER (interpalated) = 120 mW/'g

WLAN_11a_CHI116_Right Edge_Main ANT/Zoom Scan (Tx7x12)/Cube 0;
Meazurement grid: dx=dmm, dv=4mum, dz=2mm

Eeference Value = 4,48 Vi Power Drift = 0,081 JdB

Peak SAR (extrapolated) = 2.36 Wikg
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< Probe: EXIDVY - SN3TO; ConvF(3.31, 331, 3.31) Calibwated: 201 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAF3 Sa567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 30, Type: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a_CHI124_Right Edge_Main ANT/Area Scan (121x181x1): Measurament
grud; dx=10mm, dy=10mm
Maximum valee of SAER (interpolated) = 1. 18 mW/g

WLAN_11a_CHI124_Right Edge_Main ANT/Zoom Scan (Tx7x12)/Cube 0;
Measurement grid: dx=dmm, dv=4mum, dz=2mm

Eeference Value = 3,87 Vi, Power Dweift = <0 1E7 dB

Peak SAR (extrapolated) = 2.58 Wikg
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< Probe: EXIDVY - SN3TO; ConvF(3.31, 331, 3.31) Calibwated: 201 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAF3 Sa567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 30, Type: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a_CHI136_Right Edge_Main ANT/Area Scan (121x181x1): Measurament
grud; dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 1. 14 mW/g

WLAN_11a_CHI136_Right Edge_Main ANT/Zoom Scan (Tx7x12)/Cube 0;
Measurement grid: dx=dmm, dv=4mum, dz=2mm

Eeference Value = 4.04 Vi, Power Deift = 0141 JdB

Peak SAR (extrapolated) = 2.36 Wikg
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< Probe: EXIDVY - SN3T91; ConvF(3.31, 331, 3.31) Calibrated: 200 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHI136_Top_Muain ANT/Area Scan (121x171x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0. 117 mW/g

WLAN_11a_CHI136_Top_Main ANT/Zoom Scan (7373121 Cube (1 Measurement grid:
dx=4mm, dy=4mum, de=2num

Reference Value = 1.73 Vin: Power Dwifi = -0, 196 dB

Peak SAR (extrapolated) = 0.163 Wka
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< Probe: EXIDVY - SN3T91; ConvF(3.31, 331, 3.31) Calibrated: 200 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDBA; Serial: 1165

- Measurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHI20_Bottom_AUX ANT/Area Scan (111x161x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0.29] mW/g

WLAN_11a_CHI20_Baottom_AUX ANT/Zoom Scan (TxTx12)Cubse O Mensurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 4,62 Vins Power Drift = 0. 144 B

Peak SAR (extrapolated) = 0.611 Whka
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Belecdm 'p.nramﬁﬂrs used: I = 354 MHZ', = Aoy mhiosm Er = 3l0.3; pP= BLAaLR I:g."l'l'l"
Phantom section: Flat Section

IPASY 4 Configuration;

= Probe: EXIDVA - SN3T9L ConvF(3.31, 331, 3.31) Calibrated: 2012-03-23

- Sensor-Surface: 2mm (Mechanical Surface Detection}

- Electronics: DAE3 8n367; Calibrated; 2002-01-20

= Phamtom: ELL 4.0 12 05 30, Type: QDOVAM IBA; Seral: 116%

- Mensurement 5W: DASY 4, V4.7 Build 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN _11nHT40_CHI118_Rear MIMO ANT/Area Scan (251x381x1): Measurement
grid; dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2330 mW/g

AT AR 11wdTAN FIHT1E Daae WITAE A WTiITaam Coan (TeToel Pl ko dis
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5.8 iz WLAN Body SAR

DAY Conliguration;

- Probe: EX3DVY - BNAT9L: ConvF(3.7%, 3.7%, 3.7%9): Calibrated: 2012-05-23

- Bensor-Surface: 2num (Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

- Phamtom: ELL 4012 03 30, Type: QDOVANNIBA; Serial: 116%

- Megsurement 5W: DASYS, V4.7 Build 80; Postprocessmg SW: SEMCAD, V1.8 Build 156

WLAN_11a_CHI14%_Rear Main ANT/Area Scan (121x151x1): Measurement grid:
dx=10mm, dy=10mim
Maxomum valee of SAR (interpolated) = L3799 mW/g

WLAN_11a_CHI149_Rear Main ANT/Zoom Scan (TxTx12)/Cube 0; Mepsurement grid:

dx=dmm, dv=dmumn, dz=2nun
D afaranaa Ualing e @ AT Wi Dognae Thsif = 0 631006 AR
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< Probe: EXIDVY - BNATOL ConvF(3.79, 3.79, 3.79); Calibrated: 2012-03-23

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronies: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_123 03 _30; Tyvpe: QDOVALILBA; Seral: 116%

- Megsurement 5W: DASYS, V4.7 Build 310 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a CHI49 Rear AUX ANT/Area Scan (121x151x1): Mensurement grid:
dx=10mm, dy=10mm
Maximum valee of SAER (interpalated) = 0.313 mWig

WLAN_11a_CHI49_Rear AUX ANT/Zoom Scan (TxTx12MCuabe 0: Measurement grid:
dx=4mm, dy=4mm, dz=2mm

Eeference Value = 0,983 Vim; Power Drift = 0.079% dB

Peak SAR (extrapolated) = 1.11 Wikg
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< Probe: EXIDVY - BNATO L ConvF(3.79, 3.79, 3.79); Calibrated: 2012-03-23

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVALILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 31 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a CHI149_Left Edge AUX ANT/Area Scan (121x181x1): Measwrement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0.936 mWig

WLAN_11a_CHI149_Left Edge AUX ANT/Zoom Scan (Tx7x12)/Cube O Measurenent
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 11.2 Vim: Power Drift = <0115 dB

Peak SAR (extrapolated) = 207 Wikg
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< Probe: EXIDVA - SN3TO1; ConvF(3.79, 3.79, 3.79): Calibrated: 201 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567T, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a CHI4?_Left Edge AUX ANT/Area Scan (121x181x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0.936 mW/g

WLAN_11a_CHI49_Left Edge AUX ANT/Zoom Scan (Tx7x12)/ Cubse 1: Measurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 11.2 Vi, Power Deift = <0115 dB

Peak SAR (extrapolated) = 1.38 Wikg
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< Probe: EXIDVY - SNATS L ConvF(3.79, 3.79, 3.79) Calibrated: 2012-03-23

- Bensor-Surface: 2num ( Mechanieal Surface Detection)

- Electronics: DAF3 8n367; Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 03 _30; Tyvpe: QDOVAUILBA; Seral: 116%

- Measurement 5W: DASYS, V4.7 Build 310 Postprocessmg SW: SEMCATD, V18 Build 186

WLAN_11a_CHI49_Right Edge_Main ANT/Area Scan (121x181x1): Measurement
grud; dx=10mm, dy=10num
Maximum valee of SAER (interpolated) = 0628 mWig

WLAN_11a_CHI149_Right Edge_Main ANT/Zoom Scan (773120 Cubse O
Meazurement grd; dx=dmm, dv=4mm, dz=2mm

Eeference Value = 11.4 Vim: Power Drift = <0038 dB

Peak SAR (extrapolated) = 1.26 Wikg

A DT = T e U e & DR T = ) R e WL

A EUE = L A W
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< Probe: EXIDVY - SN3TO1; ConvF(3.79, 3.79, 3.79): Calibrated: 201 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDIBA; Serial: 1165

- Megsurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a_CHI4?_Top_Muain ANT/Area Scan (111x171x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0038 mWig

WLAN_11a_CHI142_Top_Main ANT/Zoom Scan (7373121 Cube (1 Measurement grid:
dx=4mm, dy=4num, de=2nm

Eeference Value = 167 Vi Power Deift = 0,001 dB8

Peak SAR (extrapolated) = 0. 180 Wka

WA DT s T U e ok TR T s = 0 AT U S

WAL WAL TR
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< Probe: EXIDVY - SN3TS1; ConvF(3.79, 3.79, 3.79): Calibrated: 201 2-05-23

- Bensor-Surface: 2mm ( Mechanical Surface Detection)

= Electronics: DAFE3 8a567, Calibrated; 2012-01-20

= Phamtorm: ELL4.0_12 0330, Tvpe: QDOVADNDBA; Serial: 1165

- Measurement SW: DASYS, V4.7 Buld 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a_CHI4?_Bottom_AUX ANT/Area Scan (111x161x1): Measurement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0,327 mWig

WLAN_11a_CHI42_Baottom_AUX ANT/Zoom Scan (TxTx12)Cubse O Mensurement
grul; dx=4mm, dy=4mm, dz=Imm

Eeference Value = 191 Vi, Power Drift = <0068 dB

Peak SAR (extrapolated) = 0.579 Wika

WA DT = TR A e Wk DR T s — 0T e U
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HXTT91CCTO0037P

Aelecdmm 'p.nramﬁﬂrs umsed: =345 MHZ', = NS mhoims Er =4 pP= (LRI I:g."l'l'l"
FPhantom section: Flat Section

IASY 4 Configuration;

= Probe: EXIDVY - SN3T9L ConvF(3.7%, 3.79, 3.79) Calibrated: 2012-03-23

- Sensor-Surface: 2mm (Mechanical Surface Detection}

- Electronics: DAE3 8n367; Calibrated; 20012-01-20

= Phamtom: ELL 4.0 12 05 30, Type: QDOVAM IBA; Seral: 116%

- Mensurement 5W: DASY4, V4.7 Build 81 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11nHT20_CHI149_Rear MIMO ANT/Area Scan (261x391x1): Measurement
grid; dx=10mm, dy=10mm
Maximum value of SAR (interpolated) = 2338 mW/g

AT AN 11w TWE 1 AG Daae WRITAEM A WTiITaam Coan (TeToe Pl ko dis
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Appendix B
Uncertainty Analysis (2.45GHz)
a b c d e= g i=

f(d,k) cxgle
Uncertainty Component SePC1ti502an (TOZ; PDr?St;.' Div. (%) ui1(?%>)
Probe calibration E.2.1 6.0 N 1 1 6.0
Axial isotropy E.2.2 0.5 R 1.73 0.71 0.20
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06
Boundary effect E.2.3 0.8 R 1.73 1 0.46
Linearity E.2.4 0.6 R 1.73 1 0.35
System detection limit E.2.5 0.25 R 1.73 1 0.14
Readout electronics E.2.6 0.3 N 1 1 0.30
Response time E.2.7 0 R 1.73 1 0.00
Integration time E£.2.8 2.6 R 1.73 1 1.50
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73
Probe positioning— mechanical tolerance E.6.2 1.5 R 1.73 1 0.87
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67
Max. SAR evaluation E.5.2 1 R 1.73 1 0.58
Test sample positioning E.4.2 5.84 N 1 1 5.84
Device holder uncertainty E.4.1 3.6 N 1 1 3.60
Output power variation—SAR drift measurement 6.62 5 R 1.73 1 2.89
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31
Liguid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85
Liquid conductivity — measurement uncertainty E.3.2 0.7 N 1 0.64 0.45
Liquid permittivity — deviation from target values E.3.3 5 R 1.73 0.6 1.73
Liquid permittivity — measurement uncertainty E.3.3 0.56 N 1 0.6 0.34
Combined standard uncertainty RSS 10.83
(65% CONFIDENGE INTERVAL k=2 21,65
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Uncertainty Analysis (5GHz)
a b c d e= g i=
f(d,k) cxgle
Section in Tol Prob . Div. Ci 19
Uncertainty Component P1528 (%) Dist. (19) ui (%)
Probe calibration E.2.1 6.55 N 1 1 6.55
Axial isotropy E.2.2 0.5 R 1.73 0.71 0.20
hemispherical isotropy E.2.2 2.6 R 1.73 0.71 1.06
Boundary effect E.2.3 0.8 R 1.73 1 0.46
Linearity E.2.4 0.6 R 1.73 1 0.35
System detection limit E.2.5 0.25 R 1.73 1 0.14
Readout electronics E.2.6 0.3 N 1 1 0.30
Response time E.2.7 0 R 1.73 1 0.00
Integration time E.2.8 2.6 R 1.73 1 1.50
RF ambient Condition —Noise E.6.1 3 R 1.73 1 1.73
RF ambient Condition - reflections E.6.1 3 R 1.73 1 1.73
Probe positioning— mechanical tolerance E.6.2 1.5 R 1.73 1 0.87
Probe positioning— with respect to phantom E.6.3 2.9 R 1.73 1 1.67
Max. SAR evaluation E.5.2 1 R 1.73 1 0.58
Test sample positioning E.4.2 2.3 N 1 1 5.84
Device holder uncertainty E.4.1 3.6 N 1 1 3.60
Output power variation—SAR drift measurement 6.62 5 R 1.73 1 2.89
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31
Liguid conductivity — deviation from target values E.3.2 5 R 1.73 0.64 1.85
Liquid conductivity — measurement uncertainty E.3.2 2.68 N 1 0.64 0.45
Liquid permittivity — deviation from target values E.3.3 10 R 1.73 0.6 1.73
Liguid permittivity — measurement uncertainty E.3.3 1.20 N 1 0.6 0.34
Combined standard uncertainty RSS 11.14
(65% CONFIDENGE INTERVAL) k=2 22.28
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Calibration Certificate
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- PROBE Calibration Certificate (ET3DV6)
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Calibration Laboratory of Ty, ischar Kalltr
Schmid & Partner % Sarvics subees détalonnage
Engineering AG 2 L Barvizle sviezere di tarsurs
g atratas %, 8084 B, Suizeinnd K S swiss Calibrabon Service
P
Acorediad by e Swine Aocreditaiion Senice (SAS) Accreditation He.: SCS 108

The Swisd Accradilalicn Serdics is ang of e signalosias Lo tha EA
Multilateral fgreement for the recognition of callbrabtion cerificales.

Glossary:

TSL tissue simulabing ligued

MORMxY.2 senaltivily In free space

CarmvF sensilivily in TSL / NORMx w2

DCP dinde sompression point

CF crest factor (Tiduty_cycle) of the RF signal

ABC medulation dependent linsarization paramaters

Polarization o p rodation amund probe axis

Pualarization & & ratalion ancund an axis thal is in the plane normal o probe axis (a1 measuement cenler),

le., & =1 = normeal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

|EEE S4d 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-fveraged Specific
Absorption Rate (SAR) in the Human Head from Wirsless Communications Devices: Measurament
Tachniqusas™, Decambar 2002

IEC 622008-1, "Procedurs to massure the Specific Absorption Rate (SAR) for hand-hald devices usad in closa
proximity to the ear (frequency renge of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NORMx, i, 2: Asseased for E-fleld polanization 8 = 0 {f < 000 MHz in TEM-cell, f = 1800 MHz: R22 waveguide).
MORM y,2 @re anly intermadiste vales, ie., the uncedainties of NORM:x,y,z does not aflect the B2 feld
uncariainty inside TEL (see below Comd®),

NORMTIx .z = NORME p.2 * frequancy_response (see Frequancy Responsa Chart). This linearization is
Implemented in DASYY software versions Ister than 4.2, The uncertainty of the frequancy response (e Included
in the atated wnceralnty of Comed.

DGRy, .2 DOP are numerical Bneari zation paramelers assessed based on the data of power sweep with W
signal (no uncerdainty required), DCP does nol depend on frequency nor media,

PAR: PAR a5 the Peak to Average Ratko that s not calibratad but detarmined based on the signal
charactenistics

Ax ek By G2, VR A, B, C are numerical lineaization parameters assessed based on fhe data of
power swiap for specific modulation signal. The parametens do not depand on requency nor media. VR is the
meaximum calibration renge expressed in RMS voltage across the dicds.

ConvFE and Bowndary Effect Peramatars: Assessed in flat phantom using E-field (or Termperature Transfer
Standard for f < B00 MHz2) and inside waveguide using analyical field distibutions based an powear
riedsurements for (= GO0 MHz The same Selups ane used for assessment of the pararmelers applied far
boundary compensation (alpha, depth) of which typical uncenainty values are given, These paramebers are
used in DASYY softwara to improve probe acouracy close o tha boundary. The sensitivity in TSL cormasponds
to WORNME, p.z = ComeF whereby the uncertainty corresponds to that given for Come. A frequency dependent
Cone i usad i DASY wersion 4.4 and higher which aiiows extending the validiy from 50 MiHz to £ 100
TiHzZ

Sphanca sofropy (30 deviation fram Satropy): in & fiekd of low gradients realized wsing a flat phantom
exposed by 8 patch antenna.

Songor Qfsed; The sensor offsel comasponds 1o the offsel of vidual measunment center from the probe tip
{on probe axiz). Mo tolerance required.

Certificaba Moo ETE1782_Apri2 Paga 2 of 11
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ET3DVE - SW;1Taz2 April 27, 2012

Probe ET3DV6

SN:1782

Manufactured:  April 15, 2003
Calibrated: April 27, 2012

Calibrated for DASY/EASY Systems

{Mole: nan-compatible with DASY2 system!)

Certificate Mo; ET2-17E2_Apr12 Page 3 of 11
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ETI0VE= SH: 1782 April 27, 2012
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Basic Calibration Parameters
Sonsor X Sansor Y Senser 2 | UnG (k=2 |
| Marm ;Evggg:mﬂ‘ B M 1.66 1,88 =101 %
DCP [mA) 96,2 96.7 8.7
Modulation Calibration Parameters
ui Communication System Name PAR A 7] C VR unce |
dB di dB i (=2}
a [+ .00 ® a.00 4,00 1.00 154.8 +1.9%
¥ .00 10.00 1.00 1858
z 0.0 0.00 1.00 1511

prabability of approximately 95%.

The reported uncertainty of measurement is stated as the standard uncartainty of measurement
multipliad by the covar factor k=2, which for 8 normal distribution corresponds to a coverage

* The unperaires of Nom, ¥, 2 do not afiect the E™-Sald urcaainty inside TEL (s Pages 5 sni A)
E Numanioal Ingarzation paramoier: unoeriainky nob recuinad.

! Unerainty is deiemined using iha mas daviation fom Bnear eaponds appkang reclanguls: dehitusion and is supressed for the squane of the
Tieddl walua,

Cerficate Mo; ET3-1782_Apr2
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ETADVE- SN P2 Apdl 57, 2012

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

Calibration Parameter Determined in Head Tissue Simulating Media

Ralative Canduelivity Depth Unict.
fMHz)® | Permittivity " (i) " ConvF X_| ConvFY | ComvFZ | Alpha | (mm) |  [&=2) |
450 43.5 0.87 Finlrd TA7 7AT 0.23 235 £ 134 %
835 41.5 0.90 640 .40 G40 0,32 3.00 + 12.0 %
1750 40.1 137 | 530 | 539 | 530 | 0AD | 166 | +120%
1800 40.0 1.40 512 512 512 0.B0 1.58 +120 %
20450 9.2 1.80 448 448 £.45 DLBED 1.97 120 % |

“ﬁmumwldl&'d:W}Mrt:ml'rnpnhﬁlu'ﬂﬁﬁ‘rM.d-ﬂ'ld’hﬂmiml"ﬂunzl.mﬂlummdhimm.ThuumqnhHﬂEl
of the Com#® urcerainty at calibration frequency and the uncertainty for e indeated freguency band.

" A bngquensies Balow 3 GHE, M valicily of Bgu pansmabin (s and o) can e mlaead 10+ 10 ¥ ligud compansstion tamuls is appled 1o
miaswed SAR values. Al frequencies abosr 3 GHz, the walidity of 1s5us | tors (x and o) B resinchod b & 5%, Thi uncetainty & ihe RES of
ihe Com® urearalnty for indicaled largel ssus paramaiens.
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ETADWE- SM:176E2 April 27, 2012

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

Calibration Parameter Determined in Body Tissue Simulating Media

f [MHz) © p.f.:'ﬂ'ﬁy' cmtl;r::]l i ConvF X | ComF¥ | ConvFZ | Alpha m? li'li"gh
450 56.7 0.94 T .57 7.57 0.16 228 +13.4 %
a3s 55.2 0.7 6.22 6.22 627 024 | 300 | x120%
1750 63.4 148 4.78 4,789 478 0.76 224 +12.0 %
1800 53.3 1.52 458 4.58 4.5 0.75 218 +12.0 %
2450 527 1.85 411 411 411 06 | 226 | +120%

= Fraquensy lﬁdlyﬂtﬂ}i}MH:ullrnmiaHﬁmﬂ-lmdhd-kimF’m ELdmrlluruM'nludiutE{Il'l't The unceriainty is the RSS
ﬂlhﬂcﬂn\FW!L b ticr fres 2 and the une v for the oy b

A5 fepguenciis balow 3 GHz, lh'\iﬂlﬂiﬁ"ﬂ"ﬂﬂ paramainrs {e anid o) can ba alasad |I:I:1‘-'J‘°'in ¥ el exmpanesion fomuls i spplad
measured SAR vaiues. Al frequencies atown 3 GHz, the valdity of lissue parameters (¢ and =] s restricted ko & 5%. Tha unoalainty is the RES of
the ComF umrhln‘h‘l'nrlnﬂcl.lndhrgm {issue pammeters.
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ETHDWE- SM:1TE2 apnl 27, 2012

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

1.5 H H
: I | !
- i !
L £ LT H
ConmsScale No; ET3-1782_Apri2 Fage 7 of 11
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ETIDWE— SM:1TE2 April 27, 2012

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

Other Probe Parameters o -
Sengor Arrangemant Trangular
Cannecter Angle (%) 431
Mechanical Suface Deleclion Mods enabled
Optical Surface Detection Mode (s abhed
Probe Owverall Length 337 mim
Probe Body Diametar 10 mm
Tip Length 10 mm
Tip Diarmeter .8 mm
Probe Tip te Sensor X Calibration Paoint 2.7 mm
Probe Tip to Sensor Y Calibration Point 2.7 mm
Probe Tip to Sensor £ Calibration Poind 2.7 mm
Recommended Measuremant Dislance from Surfacs o 4mm

Cartificata Mo: ET3-1782_Apriz Paga 11 of 11
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- PROBE Calibration Certificate (EX3DV4)
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Calibration Laboratory of
Schmid & Partnar

Schwaizerincher Kalibrierdienst
Sarvice suisse d'@alannsge

Engineering AG Sorvizio svizzers & taratura
eughaussirases 43, 3004 Durich, Switzeriand Srmina Calibrabion Serace
Acnradited By I Swiin Ancredialion Services (3A5) Accradiation Ne.: SCS 108
T Bwiss Acoreditaton Sorvica is one of tha signatarses (o e EA
Multiisteral Agresment for the recognition of calbration certificaies
Glossary:

TEL tissue simulsting liquid

NORMx, v,z sensitivity in free space

ComvF sansitivity in TEL { NORMx v,z

DCcP dioda comprassion point

CF crest factor [1/duty_eyele) of the RF signal

A B C rivedulation depsndent linearization parameters

Polarizaton @ o fedation arcund probe axis

Polarizaton & & rotation arownd an axis thal is in the plane normal b profe axis (al measurement center),

i, 8= 0is normal to probe axis

Calibration is Performed According to the Following Standards:

a) |EEE Sid 1528-2003, “|EEE Recommended Practice for Determining the Peak Spetial-Averagad Spacific
Absorption Rate [SAR) 0 the Human Hesd from Wirsless Commiunications Devices: Maasuremant
Technques®, Decambear 2003

b} IEC 622081, "Procedure io measure the Specific Absorption Rate (SAR) for hand-held devices used in closs
proximity {o the ear (frequency ranga of 300 MHz io 3 GHz)", Febnsary 2005

Methods Applied and Interpretation of Parameters:

& NORMy, p2: Assessed for E-field polanzation 8 = 0 (f < 800 MHz in TEM-cell; { = 1800 MHz: R22 waveguide)
MORMx,y,z are only intermediate values, Leo., the uncertainties of NORMzx,y,7 does ol affect the E*-finld
uncertainty inside TSL (s8e balow ConwF).

+  NORMfxp.z = NORM Y, 2 * fraquency_rasponse [See Fraquency Response Chart). This linearization is
implementad in OASY 4 soltwane versions Bber than 4.2, The uncarainty of the fraquancy responss is included
in the slated uncertanty of ConvF,

& DCPx w2 DCP are numerical linearizetion parameaters assessed basad on the dala of power sweep with CW
signal (no uncartainty required]. DCF does not depend on requency nor rmesdia

= PAR: PAR is the Peak to Average Ratio that i nof calibrated but determined basad on the signal
characleristics

# Az Beyz Ceyz VRxyz A B, Care numerical Enearization paramebers assessed basad on the data of
power sweap for specific modulation aignal. The paramelers do nol depend on frequency nor madia. VR is the
mazimum callbration range expressad in RMS vollage across the diode,

& ConwF avid Bowndary Effect Paramaters: Assessad in flat phiantom ueing E-field (or Temperature Transfer
Standard for T £ 800 MHz) and inside wawaguida using anahtical fiald distributions based an power
maasumamints for f = 800 MHz. The same ssfups are used for assessment of the parametbers applied for
boundary compensation (sipha, dapth) of which typical uncertanty values are given. These paramaters arg
used in DASY4 softeare to improwve probe eccuracy closs to the Boundary. The sensitivity in TSL comesponds
o NORMEx, y.z * Comd™ whareby the uncertainty comesponds Lo that given for ConvF, A frequency dependent
ConvF s used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz 1o £ 100
MHz.

+  Spharical sotrogy (30 devisbon from isotropy). In a field of low gradients realized using a fat phantom
axpoaed by a patch antenna.

= Sengor Qfsel The sensor offset comasponds to the offsat of virtual measurement center from the probe big
{on proba axis). Mo tolerance required.
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Probe EX3DV4

SN:3791

Manufactured:  February 18, 2011
Calibrated: May 23, 2012

Calibrated for DASY/EASY Systems
(Modie: noat-compalible with DASYZ systeml)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Basic Calibration Parameters

Sanaar X Senser ¥ Sensar 2 Unc (k=2)

Mem [uuipem 0.5 0.56 058 1101 %
OGP {mY] 102.7 105.2 o9 4
Modulation Calibration Parameters

i Cammunication Systam Marme PAR A B c VR Unct |

dE dE dB my (k=2
a [ Q.00 X 2.00 0.00 1.00 160.0 £35%
¥ | 0.00 0.00 1.00 1231
| Z | ooo 0.00 1.00 1278 |

The reported uncertainty of measurement is stated as the standard uncartainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* Tha uncarnainins of Mommes, ¥,Z do nal atect tha E-fiakl uncaainty inside TEL (ses Pages 5 and 8),
'Mmmnmumnwmww.

! Uncartainty b determived using the max davialian Sam Bnaar reaporss apoling rectanguiar distiution and & mxpressed for the squan of Fe

Tiald vakae
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Paramater Determined in Head Tissue Simulating Media

f (MHz) Fm’ “?;:]Em ComFX | ConvF ¥ | CanvF Z | Alpha m:-l m
2800 8.0 1.86 6,37 637 .37 0,33 1.00 +12.0%
[ E1N 412 502 502 5.82 0.54 1.01 +13.1%
5200 46.0 4.66 .80 4.80 480 0.35 1.80 1 13.1%
£300 359 476 453 4.53 4.53 0.35 1.80 | $13.1%
5500 5.6 4.96 4,50 4.50 4.50 (.38 1.80 #4131 %
5600 35.5 5.07 4.12 4.12 412 | 045 | 180 | £134%
SE0d 363 527 4.31 4.1 4.3 0.40 1.80 131 %

* Frequency validity of 2 100 MHz only applies for DASY w4 and highar (30e Page 21, elsa il is resliced 1o + 50 MHz The uncerainty is tho RES
of the Com# uncertainty at calibrtion froquency and the uncamainty for tha Fdicalad egusncy Band,

Al frecpesricies bakw 3 GHE, e validiy of (msoe paremetens (2 and &) can be reaed b+ 10% I il comgseraaton fomuds B appled o
mpasurad SAR valies. Al Trequancias aboe 3 GHz, the saldily of lissus peesmeters (@ and o) s restnicled 50 + 5% The uncatainty & (ha AES of
ihe ComeF uncertainty for indicaled largol lssue parametens.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Body Tissue Simulating Media

. Relative | Conductivity Depth Unet,

F(MHz)® | Permittivity (&im) ConvF X | ComvFY | ComFZ | Alpha | {mm) {k=2}
800 h25 216 637 637 63T 078 0.50 +12.0 %
3700 s1.0 4.66 572 5.72 $.72 | 0.33 1.38 131 %
5200 48.0 5.30 4.0 4.00 4.00 0.50 1.90 131 %
| 5300 489 5.42 3.70 T .70 080 1.40 #4131 %
5500 8.6 5.863 364 364 | 364 0.55 1.80 131 %
SE 6.5 577 i | 331 D.BED 1.80 £13.1 %
S0 462 B.00 379 a7 | am 060 1.80 +13.1 %

© Fraquency validity of £ 100 MHZ cnly sppiies 1ar DASY w4 s higher (soe Page 2, sles it is restricted to & 50 M-z, Tho cnoodainty s the RES
af the ComeF uncartainty ot calbration fragusrcy and the unsssinly for e indicated frequency band.

" At frequencies below 3 GHz, the valdiy of 1ssse paramatens (: and o) San be relassd 15+ 10% @ ligid cospensaion fommuls is applisd o
magsured SAR values. AL necuencies above ) GiHz, the validity of lissun parametens (@ and a) s resiicied o £ 5%. The uncedaindy B the RSS of

Binaa Tl paw il it Do aegdleeabued Lareml] les e wn mor—red e
and Ll arEEilanny o auhiaind langel IEnR parETEas.
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Frequency Response of E-Field
(TEM-Call:ifi110 EXX, Waveguide: R22)

1.5 T T
i
1.4 s = - 3 1
1 | 1
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Other Probe Parameters

Sengor Arrangement Triangular
Connector Angle (*) GH.6
Mechanicel Suface Dateclion Mads enablad
Oplical Surface Detection Mode disablad
Praobe Cwerall Lenglh i 337 mm
Probe Body Diameter 10 mm
Tip Langth Smm |
Tip Diarmiter 2.5 mm
Probe Tip e Sensor X Calibration Point 1 mm
Probe Tip to Sensor ¥ Calibration Boint Tmm
Probe Tip to Senser 7 Callbration Paint 1mm |

| Recommended Measurement Distance from Surface | 2 i
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Calibration Laboratory of Sehwaizarischar Kallbrisedionat
Schmid & Partner Sarvice sulase d'stalannags
Engineering AG Sevvizi evizzero di taratura

Zeughasiasirasss 43, 5004 Zurich, Switarland Ewizs Calibration Service

Accredied by fie Swiss Accreditation Serice (SAS) Acereditaiion Mo SCS 108
The Swiss Accreditation Servics is ans of the aigrsalorias to the EA
iuitilnteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sansitivity in TSL /f NORM x,y.2
R Ir= 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 Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“Evaluating Compliance with FCC Guidelines for Human Exposure 1o Radiofrequency
Electromagnetic Fields; Additional Infermation 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} DASYAS Systemn Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further details are available from the Validation Report at the end
of the cedificate, Al figuras stated in the certificate are valid at the frequency indicated.

«  Amtenna Parameters with T5L: 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.

& Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. The impedanca stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensuras low
reflected power. No uncerainty required.

« Electrical Delay: One-way delay between the SMA connector and the antenna feed paint,

Mo uncerainty required.

SAR measured: SAR measursd at the staled antenna i

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

connechor.

«  SARA for nominal TSL parameters; The measured TSL paramsters are usad to caloulate the
nominal SAR result,

e YT T
1

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multipliad by the coverage factor k=2, which for a normal distribution corresponds to a covarage

probability of approximataly 95%.
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Measurement Conditions
DASY systenm configuralion, as far &5 mel given on page 1.
DASY Vaersion DASYS VEZ B
Extrapolation Advenced Extrapolation
Phantam Modular Flat Phartom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution di, dy, dz =5 mm
Fraguency 2450 MHz £ 1 MHz
Head TSL parameters
The following parametars and calculations ware applied,
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C a9z 1.80 mbadm
Measured Head TSL paramaters (22.0 =0.2) "G 403 6% 1.85 mho'm £ B %
Head TSL temperature change during test <0.5°C - ———
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Congition
SAR measured 250 mW Input power 133 mwW (g
SAR for nominal Head TSL paramebars narElized 1o TW 52.8 mW g = 17.0 % (k=2)
SAR averaged ovar 10 em” (10 g) of Head TSL condition
SAR measurned 250 mwW input power BAS MW /g
SAR for nominal Head TSL paramedons normalized o 1W 24.7 mW fg x 16.5 % (k=2)
Body TSL parameters
The following paremetars and calculations wera applied.
Temperature Parmittivity Candusctivity
Nominal Body TSL paramelers 22.0°C 52.7 1.95 mha'm
Measured Body TSL parameters {220£02)"C E23xE8% 199 mho'm 2 6 %
Body TSL temperature change during lest < (L5 "0
SAR result with Body TSL
SAR averagad over 1 cm® (1 g) of Bady TSL Condition
SAR measured 250 mW input powar 127 mW /g
SAR for nominal Body TSL peremeters nonmalized o 1W 502 W ' g = 170 % (k=2)
SAA averaged over 10 am” (10 g) of Bady TSL condition
S4A messured 250 mW input poseer s mW g
SaR for nominal Body TSL parametars nommalized o 1W 236 mW ! g = 16.5 % (k=3)
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Appendix
Antenna Parameters with Head TSL
Impadance, iransfomsed 1o lead paint 5330+ 368K
Ratum Loss - 264 dB
Antenna Parameters with Bedy TSL
Impadancs, transformed to feed point 4880+ 51j0
Relum Loss - 25.8 d8
General Antenna Parameters and Design
| Electrical Deiay jone direction) | 1.153 ns

After kong tesmn use with 1008 radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The: dipole is made of standard semingid coaxal cable. The center conducter of the feeding line is directly connected o the
second arm of the dpole. The antenna is therefore shor-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipals arms in erder i improve matshing when loaded aceording o 1he posilion a5 explained in the
“Mieasurement Conditions® paragraph, The SAR data are not affected by this change. The overall dipale length is sl
according o the Standard.

Mo excessive forca must be applied to the dipola amms, bacause thay might bend or the soldered connactions near the
feedpoint may be damagad.

Additional EUT Data

Manutsctuned by SPEAG
Manufactunad on May 07, 2003
Cartificate Mo D2450%2-734_May12 Paga 4of &
SGS Korea Co., Lid. (Gunpo Laboraiory) # 18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 {+82 31 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Société Générale de Survellance)
TEST 001



Report File No. :  F690501/RF-SAR002019-A1
Date of Issue : 2012-10-17
Page : 125/ 147

DASYS Validation Report for Head TSL

Date: 17.05.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 734

Communication System: CW, Frequency: 2450 MHz

Medium parameters used: T = 2450 MHz; o = 1.85 mho/m; e, = 40.3; p = 1000 kg.-’mJ
Phantom section: Flat Section

Measurement Standard: DASYS ([EEENECSANSI Ca3.19-2007)
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DASYS Validation Report for Body TSL

Date: 15052012
Test Lahoratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 734

Communication System: OW; Frequency: 2450 MHz

Medium parameters used: [= 2450 MHz; 0 = 1.99 mho'm; g = 52.3; p= 100 h:g;l'rn1
Phantom secticn: Flat Section

Mensurement Standard: DASYS (IEEEIEC/ANS] Ca3.19-2007)
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-5 Gz Dipole Calibration Certificate (5.2 Gz, 5.8 (lz)

SGS Korea Co., Lid. (Gunpo Laboraiory) #18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+8231 428 5700 f+82 31 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Société Générale de Survellance)
TEST 001



Report File No. :© F690501/RF-SAR002019-A1

Date of Issue : 2012-10-17
Page : 130/ 147
SGS Korea Co., Lid. (Gunpo Laboraiory) # 18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 {+82 31 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Société Générale de Survellance)
TEST 001



Report File No. :© F690501/RF-SAR002019-A1

Date of Issue : 2012-10-17
Page : 131/147
SGS Korea Co., Lid. (Gunpo Laboraiory) # 18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 {+82 31 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Société Générale de Survellance)
TEST 001



Report File No. :© F690501/RF-SAR002019-A1

Date of Issue : 2012-10-17
Page : 132 /147
Canificata Ma; DEGHE-1106_Jun11 Page 4 of 11
SGS Korea Co., Lid. (Gunpo Laboraiory) # 18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31 428 5700 {+82 31 427 2370 www.kr.sgs.com/ee

Member of SGS Group(Société Générale de Survellance)
TEST 001



Report File No. :© F690501/RF-SAR002019-A1

Date of Issue : 2012-10-17
Page : 133/147
Appendix
Antenna Parameters with Head TSL at 5200 MHz
Impadance, ranstermad & foed paint G2 HO-0A|D
Relurn Loss - 20,1 dB
Antenna Parameters with Head TSL at 5800 MHz
Impedanca, tranadormesd 1o lsed poink 52T -68 10
Ratum Loss -228d8
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DASYS Validation Report for Head TSL
Diate: 20.06.201 |

Test Laborutory: SPEAG, Zurich, Switeerland

LT Dipole 5GHz; Type: DSGHz; Serial; DSGHzV2 - SN: 1106

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz

Medium: HSL 502 A

Medium parameters used: = 5200 MHz; o = 4.5 mho/m; g = 35.8; p = 1000 k.g.l'm" » Medium parameters
used: = SB00 MHz; o = 5.08 mhofm; &, = 34.8; p = 1000 kg/m*
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DASYS Validation Report for Head TSL

Date: 15.101.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GH2; Type: DSGH2Y 2; Serial: DSGHeVE - SMN: 1106

Communication System; CW; Frequency: 5500 MHz

Medium purameters used: F= 35500 MHz; o = 4.75 mhoim; g, = 34.2; p = 1000 kg/m®
Phantem section: Flal Section

Measurcment Standurd: DASYS (IEEEMTECIANS] Ca3. 19-2007)
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DASYS Validation Report for Body TSL
Date: [4.101.2001

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGH2V2; Serinl: DSGHAVE - SN: 1106

Communication System: CW; Freguency: 5500 MHz

Medium parameters used: [ = 5500 MHz; o = 5.87 mha/m; £ = 47.2; p = 1000 kgfm®
Phantom section: Flal Section

Mensurement Standard: DASYS (IEEEAECIANST C63,19-2007)
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