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SAR TEST REPORT

Equipment Under Test . Notebook PC

Model No. . E396

Applicant : Novatel Wireless

Address of Applicant . 6715 8th Street N.E. Suite 200, Calgary, Alberta, Canada
T2E 7TH7

FCCID : A3LXE303C12 + Contain FCC ID: PKRNVWE396

ICID : 649E-XE303C12 + Contain IC ID: 3229B-E396

Device Category . Portable Device

Exposure Category . General Population / Uncontrolled Exposure

Date of Receipt . 2012-08-21

Date of Test(s) : 2012-10-10 ~ 2012-10-14

Date of Issue : 2012-11-08

Max. SAR : 0.004W/kg (DCN. CDMA), 0.007 W/kg (PCS. CDMA),

0.011 W/kg (WLAN_2.4 6i), 0.022 W/kg (WLAN_5.2 G)
0.022 W/kg (WLAN_5.3 Giz), 0.021 W/kg (WLAN 5.5 Giiz)
0.031 W/kg (WLAN_5.8 i)

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 : Minhyuk Han 2012-11-08
Approved by . Feel Jeong 2012-11-08
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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 1 +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

1.3 Version of Report

: Novatel Wireless
: 6715 8th Street N.E. Suite 200, Calgary, Alberta, Canada T2E 7H7

Version Number Date Revision
00 2012-10-19 Initial issue
01 2012-11-08 Revision 01
1.4 Description of EUT(S)
EUT Type Notebook PC
Model E396
FCC ID A3LXE303C12 + Contain FCC ID: PKRNVWE396
ICID 649E-XE303C12 + Contain IC ID: 3229B-E396
Serial Number HWG591WC700015E
Mode of Operation CDMA, WLAN
Duty Cycle 1(CDMA, WLAN)
Body worn Accessory None

Tx Frequency Range

824.70 Miz ~ 848.31 M (DCN. CDMA/EVDE)
1851.25 Mi ~1908.75 Mi (PCS. CDMA/EVDO)

2412 M~ 2462 Mz (WLAN_11b/g/n)

5180 M ~ 5240 My, 5260 M ~ 5320 My (WLAN_1la/n)
5500 M ~ 5700 Mk, 5745 M ~ 5825 Mi (WLAN_1la/n)
2402 M ~ 2480 My (Bluetooth)

Conducted Max Power

24.57 d8 m (DCN. CDMA), 24.38 d8 m (PCS. CDMA)
16.39 dB m (WLAN_2.4 6i), 11.74 dB m (WLAN_5.2 GH)
11.94 d8 m (WLAN_5.3 6H), 15.56 dB m (WLAN_5.5 Gt)
13.78 dB m (WLAN_5.8 GHz), 0.94 dB m (Bluetooth)

SGS Korea Co., Lid. (Gurpo Laboratory)

TEST 001

# 18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31428 5700 f+82 31 427 2370 www kr.sgs.com/ee

Member of SGS Group(Société Générale de Sunvellance)



Report File No.:  F690501/RF-SAR002023-A1
Date of Issue : 2012-11-08
Page : 47127

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 E396
Serial No. HWG591WC700015E
Manufacturer Novatel Wireless

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 DASYy 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 ¢ 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 Mi to 2.5 Gz In brain simulating tissue
(accuracy + 8 %)
Frequency 10 M to >6 (fz; Linearity: £0.2 dB (30 Mk to 3 (Hz)
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 (llz 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-SAR002023-Al
2012-11-08
71127

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 Mz to 6 GHz; Linearity: £ 0.2 dB (30 Mk to 6 (fz)

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

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

Range Linearity: + 0.2 dB(noise: typically < 1 pw/g)

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 Gz 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 Mk to 6 GHz. 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

2.0mm+ 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

F690501/RF-SAR002023-Al
2012-11-08
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ELI Phantom

Device Holder

verification occurs within the flat section of the SAM phantom. A SAR measurement was performed to see

if the measured SAR was within +/- 10 % from the target SAR values. These tests were done at 835 M,
1900 Mz, 2450 MHz, 5200 Mz, 5500 Mz 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
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humidity was in the range (55 £ 5) % R.H. and the liquid depth above the ear reference points was above 15

cm in all the cases. It is seen that the system is operating within its specification, as the results are within

acceptable tolerance of the reference values.

A

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

System Validation Results

Photo of the dipole Antenna

validation _ Target SAR 1 g_f_rom Measured Measured Deviation Liquid

Kit Tissue Calibration Certificate SAR1g SAR1g (%) Date T(imp.

aw) 0.1W) aw) (°C)

e | B d“f,HZ 9.35 Wike 0.918 W/ks | 9.18 W/kg -1.81 2012-10-16 | 22.0
o vz, | 190 dyHZ 39.9 Wike 386Wikg | 38.6Wike -3.26 2012-10-17 | 22.9
2/26?%/42 Zggdyﬁz 50.2 Wikg 512Wikg | 512 Wikg 1.99 2012-10-10 | 22.2
3'5\1 Gﬁic}gg 5280(?(13/’“'2 75.1 W/kg 7.96Wikg | 79.6 Wike 5.99 2012-10-11 | 22.8
Do 2 52&’&}“/4”2 75.1 Wike 786 W/kg |  78.6 Wikg 4.66 2012-10-12 | 22.9
SD/EIS\I Gﬁi 1\(/)2 552)(())(13//11& 78.7 Wike 815W/ke | 815Wike 3.56 2012-10-13 | 22.2
SD/EIS\I Gﬁi 1\(/)2 5880(())d>h//1Hz 74.7 Wike 771Wikeg | 77.1Wike 3.21 2012-10-14 | 22.7
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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.

Tissue . Dielectric Parameters
f 0kz) type Limits / Measured Permittivity | Conductivit Simulated Tissue
y Temp(C)
Measured, 2012-10-16 56.0 0.97 22.0
835 Recommended Limits 55.2 0.97 21.0~23.0
Deviation(%) 1.45 0.00 -
824 Body Measured, 2012-10-16 56.1 0.96 22.0
Deviation(%) 1.63 -1.03 -
848 Measured, 2012-10-16 55.9 0.98 22.0
Deviation(%) 1.27 1.03 -
Measured, 2012-10-17 54.1 1.52 22.7
1880 Recommended Limits 53.3 1.52 21.0~23.0
Deviation(%) 1.50 0.00 -
1851 Body Measured, 2012-10-17 54.30 1.46 22.7
Deviation(%) 1.88 -3.95 -
1908 Measured, 2012-10-17 54.1 1.54 22.7
Deviation(%) 1.50 1.32 -
Measured, 2012-10-10 51.9 1.99 22.2
2450 Recommended Limits 52.7 1.95 21.0~23.0
Deviation(%) -1.52 2.05 -
2412 Body Measured, 2012-10-10 52.04 1.93 22.2
Deviation(%) -1.25 -1.03 -
2462 Measured, 2012-10-10 51.91 2.01 22.2
Deviation(%) -1.5 3.08 -
Measured, 2012-10-11 48.4 5.29 22.8
5200 Recommended Limits 49 5.3 21.0~23.0
Deviation(%) -1.22 -0.19 -
5180 Body Measured, 2012-10-11 48.54 5.25 22.8
Deviation(%) -0.94 -0.94 -
5320 Measured, 2012-10-11 48.19 5.44 22.8
Deviation(%) -1.65 2.64 -
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Measured, 2012-10-12 50.2 5.37 22.9
5200 Recommended Limits 49 5.3 21.0~23.0
Deviation(%) 2.45 1.32 -
5180 Body Measured, 2012-10-12 50.2 5.34 22.9
Deviation(%) 2.45 0.75 -
5320 Measured, 2012-10-12 50.02 5.32 22.9
Deviation(%) 2.08 0.38 -
Measured, 2012-10-13 48.3 5.51 22.2
5500 Recommended Limits 48.6 5.65 21.0~23.0
Body Deviation(%o) -0.62 -2.48 -
5520 Measured, 2012-10-13 48.26 5.53 22.2
Deviation(%) -0.7 -2.12 -
Measured, 2012-10-13 48.11 5.61 22.2
5580 Body Recommended Limits 48.5 5.77 21.0~23.0
Deviation(%) -0.8 -2.77 -
Measured, 2012-10-13 48.16 5.64 22.2
5660 Recommended Limits 48.3 5.88 21.0~23.0
Deviation(%) -0.29 -4.08 -
5680 Body Measured, 2012-10-13 47.96 5.72 22.2
Deviation(%) -0.7 -2.72 -
Measured, 2012-10-13 47.96 5.77 22.2
5700 —
Deviation(%) -0.7 -1.87 -
Measured, 2012-10-14 47.7 5.93 22.7
5800 Recommended Limits 48.2 6 21.0~23.0
Deviation(%) -1.04 -1.17 -
5745 Body Measured, 2012-10-14 47.89 5.88 22.7
Deviation(%) -0.64 -2 -
5825 Measured, 2012-10-14 47.76 5.96 22.7
Deviation(%) -0.91 -0.67 -
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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 |51.16 |4145 |524 41.05 | 56.0 54.9 40.4 62.7 73.2
Salt (NaCl) 3.95 1.49 1.45 14 1.35 0.76 0.18 05 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 45.0 56.5 4176 | 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton X-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44,92 | 0.0 0.0 26.7
E]:)ertlme;yﬂgﬁg'r 00 |00 |00 |00 |00 |00 |00 |00 |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 82.1093(d) The limits to be used for evaluation are based generally on criteria
published by the American National Standards Institute (ANSI) for localized specific absorption rate
(“SAR”) in Section 4.2 of “IEEE Standard for Safety Levels with Respect to Human Exposure to Radio
Frequency Electromagnetic Fields, 3 kilz to 300 Gz, 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 GHz. Portable devices that transmit at frequencies above 6 Gz are to be
evaluated in terms of the MPE limits specified in § 1.1310 of this chapter. Measurements and calculations to
demonstrate compliance with MPE field strength or power density limits for devices operating above 6 GHz
should be made at a minimum distance of 5 cm from the radiating source.

(2) 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)

H £ Uncontrolled Environment Controlled Environment
uman Exposure General Population Occupational
FPZTt'iZ:)Peak SAR 1.60 m W/g 8.00 m Wig
Partial Average SAR
(Whole Body) 0.08 m W/g 0.40 m W/g
Partial Peak SAR
(Hands/Feet/Ankle/Wrist) 4.00 m Wig 20.00 m Wig

Table .1 RF exposure limits

SGS Korea Co., Lid. (Gunpo Laboratory) # 18—34, Sanbon—dong, Gunpo—si, Gyeonggi—do , 453—040 KOREA t+82 31428 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-SAR002023-Al

Date of Issue : 2012-11-08
Page : 14 /127
2. Instruments List
. Serial Due date of
Maunfacturer Device Type Ny CelTareitton
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 o35 i Syers D835V2 490 May 16, 2014
Engineering AG alidation Lipole
Schmid&
Partner o Syt D1900V2 50033 May 23, 2014
Engineering AG alidation Lipole
Schmid&
Partner 2400 . System D2450V/2 734 January 19, 2014
Engineering AG P
Schmid&
Partner 000 A System D5 G V2 1130 June 21, 2013
Engineering AG P
Schmid& ‘e
Partner Data acquisition DAE3 567 January 20, 2013
Engineering AG
Schmid&
Partner Software DASY 4 V52.8.01 - N/A
Engineering AG
Schmid&
Partner Phantom ELI 4.0 1169 N/A
Engineering AG
Agilent Network Analyzer E5071C MY 46111535 July 3, 2013
Agilent Dielectric Probe Kit 85070D 2184 N/A
Agilent Power Meter E4419B GB43311125 July 01, 2013
. MY41495314 September 18, 2013
Agilent Power Sensor E9300H MY41495307 September 18, 2013
Agilent Signal Generator E4421B MY 42082477 March 29, 2013
E”g@‘g‘t’g%SRF Power Amplifier | 2001-BBS3Q7ECK | 1032 D/C 0336 March 31, 2013
Empower RF e
Systems PO\./ver ,-Ampllfler BBS5K8CAJ 1010 September 17, 2013
Agilent D"%HSQSQ RF 86205A MY31402302 July 03, 2013
Microlab LP Filter LA-15N N/A September 14, 2013
Microlab LP Filter LA-30N N/A September 14, 2013
Microlab LP Filter LA-60N N/A September 14, 2013
Agilent Attenuator 8491B 50566 September 14. 2013
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 SAR Measurement Conditions for CDMA2000
The following procedures were performed according to FCC KDB Publication 941225 D01 “SAR
Measurement Procedures for 3G Devices” v02, October 2007.
3.2.1 Output Power Verification
See 3GPP2 C.S0011/TIA-98-E as recommended by “SAR Measurement Procedures for 3G Devices” v02,
October 2007. Maximum output power is verified on the High, Middle and Low channels according to
procedures in section 4.4.5.2 of 3GPP2 C.S0011/TIA-98-E. SO55 tests were measured with power control
bits in the “All Up” condition.

1. If the mobile station (MS) supports Reverse TCH RC 1 and Forward TCH RC 1, set up a call using
Fundamental Channel Test Mode 1 (RC=1/1) with 9600 bps data rate only.

2. Under RC1, C,S0011 Table 4.4.5.2-1, Table 2 parameters were applied.

3. If the MS supports the RC 3 Reverse FCH, RC3 Reverse SCHyand demodulation of RC 3,4, or 5, set up a
call using Supplemental Channel Test Mode 3 (RC 3/3) with 9600 bps Fundamental Channel and 9600
bps SCHO data rate.

4. Under RC3, C.S0011 Table 4.4.5.2-2, Table 3 was applied.

5. FCHs were configured at full rate for maximum SAR with “All Up” power control bits.

Table .2 Table .3
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3.2.2 Body SAR Measurements for EVDO Data Devices

Hotspot Body SAR is measured using Subtype 0/1 physical Layer configurations for Rev. 0. SAR for
Subtype 2 Physical layer configurations is not required for Rev. A when the maximum average output of
each RF channels is less than that measured in Subtype 0/1 Physical layer configurations. Otherwise, SAR
is measured on the maximum output channel for Rev. A using the exposure configuration that results in the
highest SAR for the RF channels in REV. 0. The AT is tested with a Reverse Data Channel rate of 153.6
kbps in subtype 0/1 Physical Layer configuration; and a Reverse Data Channel payload size of 4096 bits
and Termination Target of 16 slots in Subtype 2 Physical Layer configurations. Both FTAP and FETAP are
configured with the ACK Channel transmitting in all slots. AT power control should be in “All Bits Up”
conditions for TAP/ETAP.

SAR is not required for EVDO Rev. A when the maximum average output of each channel is less than 0.25
dB higher than output level tested with EVDO Rev.0.

3.3 RF Conducted Average Power
CDMAZ2000 1IXRTT

Frequency TDSO S032 TDSO S0O32
Band Channel [dBm} [dBm}
MHz 32 (+F-SCH) 32 (+SCH)
1013 824.70 24.05 24.09
DCN 384 835.52 24.02 24.12
777 848.31 23.92 24.01
25 1851.25 24.24 24.20
PCs 600 1880.00 24.16 24.17
1175 1908.75 23.97 24.01
CDMAZ2000 1xEVDO
1x EVDO Rev. 0 1x EVDO Rev. A
[dBm} [dBm}
FETAP Traffic RETAP
Band Channel JUAFIEE MR Format Data Payload Size
307.2k, QPSK/
(23s(,)|z't,2thF)>%sK) g s e =
the slots
1013 24.57 2451 24.40 24.46
DCN 384 24.45 24.36 24.33 24.38
777 24.29 24.19 24.26 24.26
25 24.24 24.29 24.25 24.28
PCS 600 24.38 24.28 24.28 24.27
1175 24.10 24.05 24.06 24.00

Note :

The modes with highest output power channel were chosen for the conducted output power measurement.

Please refer to original report (FCC ID: J9CGOBI3000) for Average Power information as documented in 07/29/2010

original filing.
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WLAN
2.4 (fz
Freq, Measured Power
Mode (i) Ch. # Rate [dB m]
Main AUX
2412 1 1 15.22 14.67
802.11b 2437 6 1 15.20 15.82
2462 11 1 14.84 16.78
2412 1 6 14.33 14.12
802.11g 2437 6 6 13.34 14.18
2462 11 6 13.34 13.79
2412 1 HTO 14.27 14.51
gz 2437 6 HTO 14.12 14.37
2462 11 HTO 14.01 13.85
2422 3 HT7 13.87 14.22
gz 2437 6 HT7 13.26 1351
2452 9 HT7 13.12 13.09
802111 2412 1 HT8 13.69 13.41
HT20_.MIMO 2437 6 HT8 13.54 13.79
2462 11 HT8 13.33 13.27
2422 3 HT8 13.52 13.42
HTi%Z_',\lﬂll’,‘wo 2437 6 HTS 12.61 12.81
2452 9 HT8 12.51 12.52
5.2 Gk
Measured Power
Mode F(;:s Ch. # Rate [dB m]
Main AUX
5180 36 6 12.11 11.43
5200 40 6 11.42 11.32
802.11a
5220 44 6 11.69 10.57
5240 48 6 11.29 10.08
5180 36 HTO 11.12 10.21
802.11n 5200 40 HTO 10.65 10.12
HT20 5220 44 HTO 10.61 9.88
5240 48 HTO 9.75 9.27
802.11n 5190 38 HT7 10.12 9.32
HT40 5230 46 HT7 9.51 8.80
5180 36 HT8 10.28 9.82
802.11n 5200 40 HT8 10.23 9.52
HT20_MIMO 5220 44 HT8 9.77 9.32
5240 48 HT8 9.52 8.81
802.11n 5190 38 HT8 9.35 8.65
HT40_MIMO 5230 46 HT8 8.76 8.15
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5.3 (iz
. Measured Power
req.
Mode a Ch. # Rate [dB m]
(\Hz) -
Main AUX
5260 52 6 11.58 11.52
5280 56 6 11.75 11.15
802.11a
5300 60 6 11.70 10.94
5320 64 6 11.77 11.84
5260 52 HTO 10.22 10.81
802.11n 5280 56 HTO 10.79 10.37
HT20 5300 60 HTO 10.29 10.32
5320 64 HTO 10.85 10.25
802.11n 5270 54 HT7 9.45 9.76
HT40 5310 62 HT7 9.59 9.12
5260 52 HT8 9.68 10.23
802.11n 5280 56 HT8 10.19 9.92
HT20_MIMO 5300 60 HTS 9.81 9.62
5320 64 HT8 10.42 9.72
802.11n 5270 54 HT8 8.82 9.35
HT40_MIMO 5310 62 HT8 8.79 8.52
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5.5 Gz
Measured Power
Mode F(;ﬁg Ch. # Rate _ [dB m]

Main AUX

5500 100 6 12.55 11.21

5520 104 6 12.87 11.18

5540 108 6 13.10 11.34

5560 112 6 11.99 9.89

5580 116 6 12.21 9.60

802.11a 5600 120 6 11.46 9.78
5620 124 6 12.26 9.74

5640 128 6 12.28 10.48

5660 132 6 14.16 12.19

5680 136 6 15.33 211

5700 140 6 15.45 12.23

5500 100 HTO 11.74 10.45

5520 104 HTO 11.77 10.24

5540 108 HTO 11.76 10.02

5560 112 HTO 11.21 9.09

5580 116 HTO 10.62 8.74

gozn 5600 120 HTO 10.84 8.65
5620 124 HTO 10.81 9.14

5640 128 HTO 11.55 9.32

5660 132 HTO 13.56 10.65

5680 136 HTO 14.32 10.95

5700 140 HTO 14.65 11.25

5510 102 HT7 10.77 9.65

5550 110 HT7 10.84 9.26

BE'ZTié“ 5590 118 HT7 9.71 7.82
5630 130 HT7 10.25 8.23

5670 134 HT7 12.77 9.82

5500 100 HTS 11.39 10.23

5520 104 HTS 11.36 9.77

5540 108 HTS 11.29 9.45

5560 112 HTS 10.42 8.52

5580 116 HTS 10.12 8.23

HT%%Z_I\lﬂll’;A o 5600 120 HT8 10.35 8.44
5620 124 HTS 10.38 8.26

5640 128 HTS 11.25 8.70

5660 132 HTS 13.12 10.23

5680 136 HTS 13.69 10.41

5700 140 HTS 13.75 10.62
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Fre Measured Power
Mode N Ch. # Rate [dB m]
(Mhz) .
Main AUX
5510 102 HT8 10.32 9.25
5550 110 HT8 10.52 8.59
802.11n
HT40 MIMO 5590 118 HTS 8.81 7.32
5630 126 HTS 9.32 7.62
5670 134 HTS 11.86 9.22
5.8 Giz
. Measured Power
req.
Mode a Ch. # Rate [dB m]
(M) -
Main AUX
5745 149 6 12.56 10.37
5765 153 6 12.30 10.04
802.11a 5785 157 6 11.65 9.52
5805 161 6 12.50 10.32
5825 165 6 14.18 10.46
5745 149 HTO 11.52 9.42
5765 153 HTO 11.12 9.22
802.11n
HT20 5785 157 HTO 10.72 8.71
5805 161 HTO 11.92 9.27
5825 165 HTO 12.71 9.31
802.11n 5755 151 HT7 10.12 8.32
HT40 5795 159 HT7 9.70 7.21
5745 149 HTS 11.20 8.94
5765 153 HTS 10.48 8.55
11n_20 5785 157 HTS 10.33 8.31
MIMO : :
5805 161 HTS 11.12 8.56
5825 165 HTS 12.31 8.49
11n_40 5755 151 HTS 10.13 7.65
MIMO 5795 159 HT8 9.22 7.21

Note :
The modes with highest output power channel were chosen for the conducted output power measurement.
Please refer to original report (FCC ID: A3LXE303C12) for Average Power information as documented in 10/18/2012

original filing.
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3.4 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.

<Summary of SAR Evaluation Requirements>

Distance Distance
Antenna Mode (gig) I(D;V\\//s)r 60/f n=p/(60/f)-1 thresin cm thresin cm
(1/2n) (5+1/2nx+1/2ny)
WIFI b 2.4 G 2412 23.39 24.88 -0.06 -0.03 4.96
WIFla5.2 H 5.18 10.67 11.58 -0.08 -0.04 4.87
Main WIFla5.3 (i 5.32 11.02 11.28 -0.02 -0.01 4.95
WIFla5.5 Gz 5.7 23.71 10.53 1.25 0.63 5.67
WIFl a5.8 Gz 5.825 17.02 10.30 0.65 0.33 5.20
WIFI b 2.4 GH 2.462 23.93 24.37 -0.02 -0.01 4.96
WIFla5.2 5.18 9.59 11.58 -0.17 -0.09 4.87
AUX WIFl a5.3 Gz 5.26 10.54 11.41 -0.08 -0.04 4.95
WIFla5.5 Gz 5.7 11.54 10.53 0.10 0.05 5.67
WIFl a5.8 Gz 5.745 7.83 10.44 -0.25 -0.13 5.20

Antenna-to-antenna = 206.0 mm, Antenna-to-person = 195.0 mm
MIMO: SAR not required
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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 (lz band, channels 52 and 64 in the 5.25 ~ 5.35 (lz band, channels 104, 116,
124 and 136 in the 5.470 ~ 5.725 (fz band, and channels 149 and 161 in the 5.8 Gz band. When 5.8 (iz §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.

od cite | ctammal Tuho = ?Se-fza:;t Test Channds”
oae z nmn
hannel smﬁh 802.11g UNII
2412 ¥ + v
802.11b/g 24737 6 f + v
2462 117 < v
5.13 36 N
5.20 40 -
=5 2 42 (5.21 GHz) | - —
5.24 48
T — 50 (5.25 GHz) | 3
5.28 56 -
T 0 58 (5.29 GHz) =
532 64 i
5500 100 -
U 5520 104 +
5.540 103 -
5.560 112 -
802.11a 5.580 116
5.600 120 Utlen o -
5.620 124 i i +
5.640 128 -
5.660 152 } -
5680 [ 136 i ~
5.700 140 - -
5745 149 +
I o765 153 152 (5.76 GHz) - -
§15.247 | 2785 157 ~ -
5.805 161 160 (5.80 GHz) - i
§15.247 | 5825 165 +

= “default test channels”

#® = pogsible 802 .11 a channels with matimgn average outpns = the “defaudt test channels™

W = possible 802 11g channels with m avimum average output ¥ dB = the “default test channel 8°

* = when output power ig reciced for channel 1 andfor 11 to meet restricted band recparem ents the
highest outport charmels clogest to each of these chatwels should be tested
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Assessment for SAR evaluation for Simultaneous transmission
< Simultaneous Transmission Summation Scenario >

Simultaneous TX | configuration | DCN CDMA SAR(W/kg) | 2.4 Giz WIFI SAR (W/kg) | YSAR (W/kg)
Base 0.004 0.011 0.015

configuration | DCN CDMA SAR(W/kg) | 5.0 Gz WIFI SAR (W/kg) | >SAR (W/kg)
Base 0.004 0.031 0.035

Body SAR configuration | PCS CDMA SAR(W/kg) | 2.4 Gz WIFI SAR (W/kg) | YSAR (W/kg)
Base 0.009 0.011 0.020

configuration | DCN CDMA SAR(W/kg) | 5.0 Gz WIFI SAR (W/kg) | YSAR (W/kg)
Base 0.009 0.031 0.040

The above numerical summed SAR was below the SAR limit. Therefore, the above analysis is sufficient to determine
that simultaneous transmission cases will not exceed the SAR limit. Therefore, no volumetric SAR summation is

required since the numerical sums are below the limit.

CDMA&WLAN + Bluetooth
Due to Bluetooth’s max. output is 1.242 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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3.5 SAR Data Summary
Ambient Temperature (°C) 23.2
Liquid Temperature (°C) 22.0
DCN CDMA Body Test Date 2012-10-16
i Measured
Freq. Separation
Mode (MHzc)l Ch.# | Service Position distance Power %Ov?kl?
[mm] [dB m] g
IXRTT
835.52 384 (RC3,5032) Base 0 24.02 0.003
DCN
835.52 384 IXEVDO Base 0 24.36 0.004
(Rev 0)
<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 EUT is tested 2nd hot-spot peak, if it is less than 2 dB below the highest peak.

5. SAR test was performed in the middle channel only as the measured level was < 50% of the SAR limit as stated in
FCC “Public Notice DA 02-1438” by the SCC-34/SC-2. Testing in the low and high channel are optional
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Ambient Temperature (°C) 23.7
Liquid Temperature (°C) 22.9
PCS. CDMA Body Test Date 2.12-10.17
i Measured
Freq. Separation
Mode (MHzc)l Ch. # Service Position distance Power ?\'?‘v?klg
[mm] [dB m] g
IXRTT
1880.00 600 (RC3,5032) Base 0 24.16 0.007
PCS. CDMA
188000 | 600 | XEVDO Base 0 24.28 0.009
(Rev 0)
<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 EUT is tested 2nd hot-spot peak, if it is less than 2 dB below the highest peak.

5. SAR test was performed in the middle channel only as the measured level was < 50% of the SAR limit as stated in
FCC “Public Notice DA 02-1438" by the SCC-34/SC-2. Testing in the low and high channel are optional
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Ambient Temperature (°C) 234
Liquid Temperature (°C) 22.2
2.4 (ilz Body Test Date 2012-10-10
Freq Measured Power AR
Mode (MHZ)' Ch.# | Rate | Position [dB m] SAR 1g (Wikg)
Main AUX Main AUX
2412 1 1 15.22 14.67 0.005 Note:9
802.11b 2462 | 11 | 1 Base 14.84 16.78 Note:s 0.011
<Note>

1. The test data reported are the worst-case SAR value with the position set in a typical configuration.
. All modes of operation were investigated, and worst-case results are reported.
. Liquid tissue depth was at least 15 cm.

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

[S2 NI~ CC I \]

. 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.

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

7. The modes with highest output power channel were chosen for the conducted output power.
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Ambient Temperature (°C) 235
Liquid Temperature (°C) 22.8
5.2 Gz Body Test Date 2012-10-11
Freq. N Measured Power SAR 1g (W/kg)
Mode (i) Ch.# | Rate Position - [dB m] -
Main AUX Main AUX
802.11a 5180 36 6 Base 12.11 11.43 0.022 0.018
<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 EUT is tested 2nd hot-spot peak, if it is less than 2 dB below the highest peak.

5. 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.

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

7. The modes with highest output power channel were chosen for the conducted output power.
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Ambient Temperature (°C) 23.7
Liquid Temperature (°C) 22.9
5.3 [z Body Test Date 2012-10-12
Freq. N Measured Power SAR 1g (W/kg)
Mode (i) Ch.# | Rate Position - [dB m] -
Main AUX Main AUX
802.11a 5320 64 6 Base 11.77 11.84 0.019 0.022
<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 EUT is tested 2nd hot-spot peak, if it is less than 2 dB below the highest peak.

5. 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.

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

7. The modes with highest output power channel were chosen for the conducted output power.
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Ambient Temperature (°C) 235
Liquid Temperature (°C) 22.2
5.5 @k Body Test Date 2012-10-13
Freq Measured Power AR
Mode (MHZ)' Ch.# | Rate | Position [dB m] SAR 1g (Wikg)
Main AUX Main AUX
802.11a 5700 140 6 Base 15.45 13.23 0.021 0.020

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

5. 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.

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

7. The modes with highest output power channel were chosen for the conducted output power.
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Ambient Temperature (°C) 23.8
Liquid Temperature (°C) 22.7
5.8 Gz Body Test Date 2012-10-14
Freq Measured Power AR
Mode (MHZ)' Ch.# | Rate | Position [dB m] SAR 1g (Wikg)
Main AUX Main AUX
802.11a 5825 165 6 Base 14.18 10.46 0.031 0.029

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

5. 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.

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

7. The modes with highest output power channel were chosen for the conducted output power.
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Appendix

List

Appendix A DASY4 Report - 835 Mz Validation Test

(Plots of the SAR Measurements) -1900 M Validation Test

- 2450 Mz Validation Test
- 5200 Mz Validation Test
- 5500 Mz Validation Test
- 5800 Mz Validation Test
- CDMA Test
- WLAN Test

Appendix B Uncertainty Analysis

Appendix C Calibration Certificate - PROBE
- DAE3
- DIPOLE
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Appendix A
Test Plot - DASY4 Report
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835 Mk Validation Test_Body

Communication Svstem: CW; Frequency: 833 MHz Duty Cyele: 1:1
Medium parameters used: £= 835 MHz; ¢ = 0.966 mho'm; g, = 36, p = 1000 kg,-fm:"
Fhantom section: Flat Section

[XASY 4 Configuration:

- Probe: ET3DVG - SN1782; ConvFi6.22, 6.22, 6.22); Calibrated: 2012-04-27

- Bensor-Surface; dmm (Mechanical Surface Detection)

= Electromics: DAEY Sas6 T, Calibrated: 2012-01-20

- Phantom: ELT4.00 12 035 3k Type: QDOVAD1EA; Senal: 1169

- Measurament SW: DAY, VAT Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186

Validation 835 MHz_Body/Area Scan (61x81x1): Measurement grd: dx=15mmn1, dy=15mm
Maximum valee of SAR (interpolated) = 0,991 mW/'g
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1900 Mz Validation Test Body

DASY 4 Conliguration:

- Probe: ET3DVG - SN1782; ConvF(4.59, 4.59, 4.59); Calibrated: 2012-04-27

- Bensor-Surface; dmm (Mechanical Surface Detection)

= Electromics: DAES Sn367, Calibwated: 2012-01-20

- Phantom: ELL 4012 05 3 Type: QDOVAIBA; Senal: 116%

- Measurement 8W: DASY D, V4.7 Build 31 Postprocessing SW: SEMCAL, V1.8 Build 186

Validation 1'% MHz/Area Scan (61x61x1): Measurement grid: dx=15mm, dy=15mm
Maximum valee of SAR (interpolated) — 461 mW/ig

Validation 1900 MHz/Zoom Scan (3x5x 7y Cube 0; Measurement grid: dx-8mm, dv-8num,

dz=5mm
Reference Value = 57.3 V/m;, Power Drift = -0.066 dB
Toal: © AT Fardeenee oAt & Gu V17 e
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2450 Mz Validation Test Body

Communication Svstem: CW; Frequency: 2450 MHz;Duty Cyele: 1:1
Medium parameters used: £= 2450 MHz; o = 1.9 mho'm; g, =319 p= 1000 It:g:-ﬂn:i
Fhantom section: Flat Section

DASY 4 Conliguration:

- Probe: ET3DVE - SN1782; ConvF(4.11, 411, 4.11); Calibrated: 2012-04-27

- Rensor-Surface: dmm (Mechanical Surface Detection)

- Electronics: DAES Sn36T, Calibrated: 2002-01-20

- Phamtom: ELT4.0° 12 03 31 Type: QDOVAGO1BA; Serial: 1169

- Measurament 5W: DASY4, V1.7 Build #0;, Postprocessing 8W: SEMCAD, V1.8 Build 186

Validation 2450 MHz_Body/Area Scan (6 1x61x1): Mewsurement grid: dx=15mn1, dy=15mm
Maximum value of SAR (interpolated) = 5.83 mW/g
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5200 Mz Validation Test Body

Communication Svstem; CW;, Frequency: 3200 MHz: Duty Cyecle: 1:1
Medivm parameters used: = 5200 MHz; o = 5.29 mho/m; g, =484, p = 1000 kgﬂnj
Fhantom section: Flat Section

DASY 4 Configuration:

- Probe: EX3DW4 - SN3T91: ConvEF{4, 4. 43 Calibrated: 2012-05-23

- Rensor-Surface: Zmim (Mechanical Surface Detection)

= Electronics: DAE3I Sn367, Calibrated: 201120120

- Phamtom: ELT 4.0 12 03 31 Type: ODOVAITEA; Serial: 1169

- Measurement SW: DASY 4, V4.7 Build &0; Postprocessing 8W, SEMCAD, V1.8 Build 186

Validation/Area Scan (91x91x1): Measurement grid: dus=10mm. dy=10mm
Maximum valiee of SAR (interpolated) = 16,8 mW/g
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Commumication System: CW; Frequency: 5200 MHz; Duty Cyele: 101
Medivm parameters used: £= 5200 MHz; ¢ = 5.37 mho'm; g = 30T p= 1000 kg-fm:i
Fhantom sectien: Flar Section

[XASY 4 Configuration:

- Probe: EXADV Y - SN3T91: ConvF(4, 4. 47 Calibrated: 20:12-05-23

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

= Electronics: DAES Sn367, Calibrated: 20012-00-20

- Phamtom: ELT4.0 12 05 30 Type: QDOVAUDLEA; Serial: 1169

- Measurement 8W: DARYA, V4.7 Build #0; Posiprocessing 8W, SEMCATD, V1.8 Build 186

Validation/Area Scan (91x91x1): Measurement grid: dx=10mm, dy=1{mm
Maximum valuee of SAR (interpolated) = 16.4 mW/g
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5500 Mz Validation Test Body

Communication Svstem: CW; Frequency: 3300 MHz,Duty Cycle: 1:1
Medium parameters used; £= 5500 MHz, ¢ = 5.51 mho'm; g, =483 p= 1000 Icg:-"m:1
Fhantom section: Flat Saction

[XASY 4 Configuration:

- Probe: EXADVY - SN3T91: ConvF{3.64, 3.64, 3.64)% Calibmted: 2012-(+5-23

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

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

- Phantom: ELI4.0° 12 05 30; Type: QDOVAOG1BA; Seral: 1169

- Measurement 3W: DASY4, V4.7 Build #0; Postprocessing 8W: SEMCATD, V1.8 Build 186

Validation/Area Sean (91x91x1): Measurement grid: dx=10mm. dy=10mm
Maximum value of SAR (interpolated) = 17.3 mW/g
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5800 Mz Validation Test Body

Commumnication System: CW; Frequency: 3800 MHz Duty Cyele: 1:1
Medium parameters used: = 5800 MHz; o = 5.93 mho/m; g =477, p= 1000 It:g:-"m:1
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: EXADVY - SN3T91: ConvF({3.7%, 3.79, 3.79) Calibmated: 2012-(5-23

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

= Electronics: DDAE3 Sad6T, Calibrated: 20012-01-20

- Phantom: ELT 4.0 12 05 30 Type: QDOVAODIBA; Senal: 1169

- Measurement SW: DASY S, V4.7 Build &0; Posiprocessing W, SEMCAD, V1.8 Build 186

Validation/Area Scan (1x91x1): Mensurement grid: de=10mm. dy=10mm
Maximum value of SAR (interpolated) = 16.9 mW/'g
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Medium paramieters used: = ¥37 MHz: 0 = Y08 mhom: £ = 300 p = LU0 kg'm”
Phantom section: Flat Section

ASY 4 Configuration;

= Probe: ETADY6 - SN178L; Convlio. 22, 6.22, 0.22), Calibrated: 201 2-04-27

- Bensor-Swrface: 4mm

{Mechanical Surface Detection)

- Electronics: DAE3 Sn367, Calibrated: 2012-01-20
= Phantom: ELT 4012 03 30 Tvpe: QDOVANGIBAL Serial: 1169
- Measurement 3W: DASY 4, V4.7 Build 310 Postprocessing 5W: SEMCAD, V1.8 Build 186

DCN_CH384 Base'Area Scan (200x301x1): Measurement gnd: dx=15mm. dv=15mm
Maximum value of SAR (interpolated) = 0,005 mWig

DCN_CH384_Base/Zoom Scan (53x5x7)VCuabe (1 Measurement grid: dx=8mm, dv=8mm,

[ e,
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Medium parameters used: T = ¥47 MHz: o = ILY0% mho/m: £ = 36, p = LU0U kg/m”
Phantom section: Flat Section

DASYA Configuration;

- Probe: ETADVE - SNI7EE, ConvFie 22, 6.22, 6.22), Calibrated: 2012-04-27

- Bensor-Surface: dnum (Mechanical Surface Detection)

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

= Phantorm: ELT 4.0 12 0330 Type: QDOVAGOIBA: Serial: 1169

- heasurement SW: DASYS, V4.7 Build 31 Postprocessing SW: SEMCAD, V1.8 Build 186

DCN_CH384 Base Ev-Do/Area Scan (200x300x1): Measurement grid: dx=15%mm,
dy=13mm
Maximum valee of SAR (interpolated) = G028 mW/g

MR M I8 Daen Fa Tin T anm Cram (8w ST i wmbhe e L dc e amt asldl der @i
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PCS. CDMA Body Test

= Probe: ETADVE - SN1T7EL; ConvFi4.59, 459, 4.59); Calibrated: 2012-04-27

- Bensor-Surface: 4num (Mechanical Surface Detection)

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

= Phamtom: ELL4.0_12 03 30 Type: QDOVAMIBA; Serial: 116%

- Measurement 8W: DASY4, V4.7 Build 20; Postprocessmg SW: SEMCAD, V1.5 Build 186

PCS_CH600_Base/Ares Scan (200x301x1}): Measwrement grid: ds—13mm. dy—13num
Maximum value of SAR (interpolated) = 0008 mWg

PCS_CHoO0_Base/Zoom Scan (3x5x 7/ Cube (0 Measurement grid: ds=8mm, dv=8mm,
de=5mm

Reference Value = 1.17 V/m; Power Drift = -0.03% dB

Peak SAR fextrapolated) — 0,011 Wke

SAR(I g) = 000699 mWig; SAR(10 g) = 0.00472 mW/g

Bldnrimnama vrmloa P R AD Ffocamearemardy — 8 D 0l
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- Probe: ETADVE - SN1782; ConvF(4.59, 4.39, 4,530y, Calibrated: 2012-04-27

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

- Electronics: DAE3 Sn567; Calibrated; 2002-01-20

= Phamtom: ELL 4012 03 30 Type: QDOVANBA; Serial: 116%

- Messurement 8W: DASYS, V4.7 Build 20 Pestprocessmg 3W: SEMCAL, V18 Build 186

PCS_CHGOD_Base_Ev-DofArea Scan (200x301x1): Measurement grid: dx=13mm,

dy=15mm

Maximuom valwe of SAR (interpolated) = 0010 mWig

PCS_CHGOD_Base Ev-DofZoom Scan (SX3X7)Cube 00 Measuwrement grid: dx-8mm,

dy=8mm, dz=3mm

Reference Value = 260 Vi Power Deift = 00112 dB
Peak SAR (extrapolated) = 0.014 Wihkg

WAL wh = I RT L W e &4 TRV s — i TS AR e VL

0 dB = LEm Wi
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2.45 GHz WLAN Body SAR

Medium parameters used: b= 2412 MHz ¢ = 193 mhoim: £ = 32 p = WA kg'm”
Phantom scction: Flat Section

DASY S Configuration:

- Probe: ETADVE - SM1782; ConvEF4 L1, 4.11, 4,11 Calibrated: 2012-04-27

- Sensor-Surface: dnum (Mechanieal Surface Detection )

- Electronics: DAE3 8367, Calibrated; 2012-01-20

- Phamtonm: ELI4.0_12 03 30, Type: QDOV A BA: Serial: 1169

- Measurement 8W: DASY S, V4.7 Buld 81 Postprocessing 8W: SEMCAD, VI8 Build 186

WLAN 11b CH1 Base Main ANT/Area Scan (151x200x1): Measurement grid:

dx=13mm, dy=15mm
Maximum valee of SAR (interpolated) = 0003 mWig
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Medium parameters used: T = 2402 MHZ, 0 = LUL mhoms g = 2L p = WO kgm®
Phantom section: Flat Section

DASY S Configuration;

= Probe: ETADVG - SMNI78E; ConvF(4. 11, 411, 411 Calibrated: 2012-04-27

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

- Electronics: DAE3 Sn367, Calibrated: 2012-01-20

- Phantorm: ELT4.0_12_ 033 Type: QDOVADO LBA: Serial: 1169

- heasurement 5W: DASY S, V47 Build 81 Postprocessing S8W: SEMCAD, V1.8 Build 186

WLAN 11 CH11 Base AUX ANT/Area Scan (151x201x1): Measurement grid:

dx=15mm, dy=13mm
Maximum value of SAR (interpolated) = 0.013 mW/g
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5.2 GHz WLAN Body SAR

Medium parameters used: = 3150 MHz: 0 = 3.3 mhom: 5= 48.3; p = W00 ky'm
Phantom section: Flat Section

DASY 4 Configuration:

- Probe: EX3IDVY - SN3ITOL ConvE(4, 4, 43 Calibrated: 2012-035-23

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

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

= Phamtom: ELL 4.0 12 03 30; Type: QDOVADO IBA, Serial: 1169

- heasurement SW: DASYS, V4.7 Build 210 Postproceszing 5W: SEMCAL, VIS Build 186

WLAN_11a_CH36_Base Main ANT/Area Scan (241x301x1): Measurement grid:

dx=10mm, dy=10mm
Mazimwm valse of SAR (interpolated) — 0.043 mWig

AT AR 116 FHIE DFacn Afaie A AT T onnes @eam iTeTe TP wbe The 0 oo st il

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

Member of SGS Group(Sociéte Générale de Sunvellance)
TEST 001



Report File No.:  F690501/RF-SAR002023-A1
Date of Issue : 2012-11-08
Page : 547127

Medium parameters used: T = 3180 MHZ; ¢ = 323 mhom g = 4%.3; p = WO kgm®
Phantom section: Flat Section

DASY S Configuration;

- Frobe: EX3DV 4 - SNATOL: ConvF(4, 4, 41 Calibrated: 2012-05-23

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

- Electronics: DAE3 Sn367, Calibrated: 2012-01-20

- Phantorm: ELT4.0_12_ 033 Type: QDOVADO LBA: Serial: 1169

- heasurement 5W: DASY S, V47 Build 80 Postprocessing S8W: SEMCAD, V1.8 Build 186

WLAN 1la_ CH36 Base AUX ANT/Area Scan (241x421x1): Measurement grid:

dx=10mm, dy=1lmm
Maximum value of SAR (interpolated) = 0,021 mWg
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5.3 GHz WLAN Body SAR

Mgditm parameters used: b= 34200 MHE © = 333 mhoms 5 = 30 p = LA kgme
Phantom section: Flat Section

DASYA Configuration:

= Probe: EX3DWVA « SN3T9L: ConvF(3.7. 3.7, 3.7). Calibrated: 201203523

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

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

- Phamtorn: ELT4.0_12 03 30; Type: QDOVAGIBA: Serial: 1169

- Measurement 8W: DASY S, VA7 Buld 80 Postprocessing 8W: SEMCAD, V1.8 Buld 186

WLAN 1la_CH64 Base Main ANT/Area Scan (241x421x1): Messurement grid:

dx=10mm, dy=1mm
Maximum value of SAR (interpolated) = 0.030 mWig
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Medium parameters used: T = 3320 MHz; © = 308 mhom g = 20 p = 10 kg/m®
Phantom section: Flat Section

DASY S Configuration;

= Probe: EX3DVY - SN3TOL: CoanvF(3.7. 3.7, 3.7): Calibrated: 2012-05-23

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

- Electronics: DAE3 Sn367, Calibrated: 2012-01-20

- Phantorm: ELT4.0_12_ 033 Type: QDOVADO LBA: Serial: 1169

- heasurement 5W: DASY S, V47 Build 80 Postprocessing S8W: SEMCAD, V1.8 Build 186

WLAN 11a_CH64 Base AUX ANT/Area Scan (241x421x1): Measurement grid:

dx=10mm, dy=1lmm
Maximum value of SAR (interpolated) = 0,023 mW/g
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5.5 GHz WLAN Body SAR

= Probe: EXNADWVA - SN3TRL ConvF(3.31, 3.31, 3.31): Calibrated: 2012-05-23

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

- Electronics: DAE 8n367; Calibrated; 200 2-61-20

= Phamtom: ELL4.0 12 05 30, Tyvpe: QDOVAUGIBA; Seral: 116%

- Mensurement 3W: DAY, V4.7 Build 80 Postprocessmg SW: SEMCAD, V1.8 Build 186

WLAN_11a_CHI40_Base Main ANT/Area Scan (241x421x1): Mepswrement grid:
dx=10mm, dy=10mm
Maximum valee of SAR (interpolated) = 0,041 mW/'g

WLAN_11a CH140_Base_Main ANT/Zoom Scan (7x7x12)/Cube O Measurement grid:
dx=4mm, dv=4mm, dz=2mm

Eeference Value = 150 Vim: Power Drift = <0034 dB

Peak SAR (extrapolated) = 0.08% Wikg
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- Probe: EX3IDV4 - SN3TEL: ConvF(3.31, 331, 3.31 ) Calibeated: 2012-05-23

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

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

= Phomtom: ELL 4.0 12 03 30, Type: QDOVARIBA; Serial: 1165

- Measurement 5W: DASYY, V4.7 Build 30; Postprocessmg 8W: SEMCAD, V1.8 Build 186

WLAN_11a_CHI40_Base AUX ANT/Area Scan (241342151} Measurement grid:
dx=10mm, dy=10mm
Maximum value of SAE (interpolated) = 036 mWig

WLAN_11a_CHI40_Base AUX ANT/Zoom Scan (7x73123Cube 1 Measurement grid:
dx=4mm, dv=4mm, dz=Zmm

Reference Value = 113 Vin: Power Dvift = W 178 dB

Peak SAR {extrapolated) = 0,031 Wik
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5.8 GHz WLAN Body SAR

Medim parameters used: = 3823 MHz: o = 2.8 mhom: g = 30000 p = W00 kgim”

Phantom section: Flat Section

ASY A Configuration;

= Probe: EX30DV4 - SNATELL ConvEF(3.7%, 3,79, 3.7%)% Calibrated: 2012-05-23

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

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

= Phamtom: ELT 4012 05 30; Type: QDOVAGDBA: Serial: 116%

- Mensurement 5W: DASYS, V4.7 Build 31 Postprocessing 8W: SEMCALD, V1.8 Build 186

WLAN 11a CH165 Base Main ANT/Area Scan (241x421x1): Mensurement grid:

dx=10mm, -:1}'=_1ﬂmm

Mazimum value of SAR (nterpolated) = 0030 mW/'g
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Medium parameters used: T = 3823 MHz; 0 = 3.9 mhom g = 4004 p = W0 kgm®
Phantom section: Flat Section

DASY S Configuration;

= Probe: EX3DVY - SN3TOL: ConvF(3.7%, 3.7%, 3.79): Calibrated: 2012-03-23

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

- Electronics: DAE3 Sn367, Calibrated: 2012-01-20

- Phantorm: ELT4.0_12_ 033, Type: QDOVADO LBA: Serial: 1169

- heasurement 5W: DASY S, V47 Build 80 Postprocessing S8W: SEMCAD, V1.8 Build 186

WLAN 1la CHI65 Base AUX ANT/Area Scan (241x421x1): Measurcment grid:

dx=10mm, dy=1lmm
Maximum value of SAR (interpolated) = 0.053 mW/g

2012-11-08
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Uncertainty Analysis (2.45GHz)
a b c d e= g i=
f(d,k) cxgle
Uncertainty Component SePc1t?2n8in (Tozl) P[;iosti.' Div. (10;) ui1(9%;)
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 E2.4 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.41 3.6 N 1 1 3.60
Output power variation—SAR drift measurement 6.62 5 R 1.73 1 2.89
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31
Liquid 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 = 2165
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Uncertainty Analysis (5GHz)
a b c d e= g i=
f(d,k) cxg/e
Section in Tol Prob . Div. Ci 19
Uncertainty Component P1528 (%) Dist. (19) ui (%)
Probe calibration E.21 6.55 N 1 1 6.55
Axial isotropy E2.2 0.5 R 1.73 0.71 0.20
hemispherical isotropy E2.2 2.6 R 1.73 0.71 1.06
Boundary effect E.2.3 0.8 R 1.73 1 0.46
Linearity E2.4 0.6 R 1.73 1 0.35
System detection limit E.2.5 0.25 R 1.73 1 0.14
Readout electronics E2.6 0.3 N 1 1 0.30
Response time E2.7 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 E4.2 2.3 N 1 1 5.84
Device holder uncertainty E.41 3.6 N 1 1 3.60
Output power variation—SAR drift measurement 6.62 5 R 1.73 1 2.89
Phantom uncertainty (shape and thickness tolerances) E.3.1 4 R 1.73 1 2.31
Liquid 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
Liquid permittivity — measurement uncertainty E.3.3 1.20 N 1 0.6 0.34
Combined standard uncertainty RSS 11.14
(95% CONFIDENCE INTERVAL =2 2.28
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Appendix C
Calibration Certificate
- PROBE (ET3DV6, EX3DV4)
- DAE 3

-835 Mz /1900 Mz /2450 Mz /5 Gz DIPOLE
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- PROBE Calibration Certificate (ET3DV6)
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Calibration Laboratory of T, ischer Kallbs
Schmid & Partner % Survios sulsss d'étalonnage
Enginearing AG 2 = Barvizle svizzare Ji lareurs
g et Mo i, izl K S Suiss Callbraton Sarvice
WLl
Acorediad by fhe Swise Aocreditation Senics (SAS) Accreditation Mo SCS 108

Thes Swiss Accradilalicn Serdca is ang of e signalosias 1o tha EA
Multitateral Agreement for the recognition of calibration centificates.

Glossary:

TSL tissue simulating ligusd

MORM:y,2 sensitivity In free space

CormF sensilivily in TEL F NORMx,y.2

DCP dinde Som pression point

CF cresl factor (1iduty_cycla) of the: RF signal

A& B C madulation dependant linsarization parameters

Polarization @ profation around probe axis

Palarizalion & & ratation anound &n axis thal is in the plane normal 1o probe asis (81 measuremeant cenbar),

L., 8 =10 = nomal to probe asts

Calibration is Performed According to the Following Standards:

a)

b)

|EEE Sid 1528-2003, “IEEE Recommended Practice for Determining the Peak Spatial-dveraged Spocic

Absorpticn Rate (SAR) inthe Human Head from Wireless Communications Devices: Measurement

Tachniques™, Decambar 2003
IEC G2208-1, "Procedurs to messure the Specific Absorption Rate (SAR) for hand-hald devices usad in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

NOWRMx, i, 2 Asseseed for E-fleld polarization % = 0 {f < 80D MHz in TEM-cell; f = 1800 MHz: R22 waveguide).
MORM:, 2 ane only nlermediste values, i@, the uncenainies of NORM: 2 does notl affect the B field
uncerlainty inside TEL (see Delow Conmv),

NORM{Tx, y.z = NORMy,y.z * frequancy_response (see Frequaency Responsa Chart). This linearization is
Implemented in DASY4 softwane versions later than 4.2, The uncerainty of the frequancy reepense & Included
v the atated wncerainty of Some.

DCPx,y, 2 DCP are numerical Bnearization paramebers assessed based on the data of power sweep with SO
signal (no wneerainty mequired), DCP doaes not depend on frequency nor media,

PAR: PAR s the Peek to Average Ratio that is not calibreted but detarmined based on the signal
charactenatics

Axy i By £ Gy 2 VR 2 A, B Care numerical lineaization paramelers assessed based an fhe dafa of
powir swinp for specific modulation sigral, The paramelens do nof depend on Trequency nor media. VR is the
migximum calibration range exprassed in RMS voltage scross the diode.

CanvF and Bowndary Effect Persmeters: Assessed in flat phantorn using E-field {or Temperature Transler
Standard Tor T < BOD MHz) and inside waveguide using analytical field distributions based on power
reasuremants for (= B0D MHz. The same selups are used for assessment of he pararmelers applied far
boundary compensation (alpha, depih) of which typical utnoetainly values are given, These paramelers ane
used in DASYY softwars o improve probe acouracy close fo tha boundary. The sensitivity in TSL comasponds
to MORMYx, .z = ConwF whersby the uncertainty corresponds fo that given for ComeE. A frequency dependert
Comvf I8 usad in DASY version 4.4 and higher which allows extending tha validity from + 50 MHz to £ 100
MHZ

Sphencal sotropy (30 dewviation fram sofropy): ina field of low gradients realized wsing a flat phantom
exposed by a patch antenna.

Sengor Qfsel: The sensor affsel cormasponds 1o tha offsel of vidual measurement cénter Trom e probe tip
{on probe axis), Mo tolerance regquired.

Certificals Mo ET3-1782_Apri2 Paga 2 of 11
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ET3DVE — SN;17az april 27, 2012

Probe ET3DV6

SN:1782

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

Calibrated for DASY/EASY Systems

{Mote: non-compatible with DASY2 syatam!)

Certificate Mo; ET21782_Apri2 Page 3 of 11
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ETADVE= SN: 1782 April 27, 2012
DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782
Basic Calibration Parameters
Eonsor X Sansor Y Sonser £ | URG (K=Z) |
| Momm ;E'l.-f#_y.fmft* 2,M 1,66 1,88 =101 %
DCP (mv) 96.2 96.7 L6.7
Modulation Calibration Parameters
uir Communication System Name PAR A 8 C VR Unc® |
dE dB dB Y (k=)
a [+ 0.00 X a.00 .00 1,00 154.8 +d%
¥ | 000 0.00 1.00 185.8
o Z | noo 0.00 1,00 151.1

The reported uncertainty of measurement is stated as the standard uncartainty of measurement
multiplied by the cover factor k=2, which for 8 normal distribution corresponds to a coverage
prabability of approximately 95%.

* T unoeriaindes of Monrd, ¥, Z do nol afinct the E*Sald wrarainty inside TEL (£60 Pagas 5 and B)
* Numerical incarizmiion paramoier: uncertainty rok recuinad.

! Uncertainty i deiermined using tha max. devistion tmm Gnasr eapases appking reciangubs: ditituion and i expressed for the square of the
Tiedd valiia,

Cetificate Mo: ET3-1782_apr12 Page 4 af 11
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ETADA- S 1782 Apdl 37, 2012

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

Calibration Parameter Determined in Head Tissue Simulating Media

Ralative Canduetivity Depth Unct.
FMHz}® | Permittivity" (Sim) " ComvF X_| ConvFY | ComFZ | Mpha | (mm) |  [&=3)
450 43.5 0.87 TAT TAT TAT 0.23 235 +134 %
835 41.6 0,50 .40 g.20 G40 0.3z 3.00 + 120 %
1750 40.1 197 | 83 | 539 | 530 | 08D | 166 | +120%
1800 40.0 1.40 512 512 512 0.60 1.58 +120%
2450 3.2 1.80 4.48 4,48 448 0L.BD 1.97 120 % |

‘quumwldlyd:mﬂmtmh'upﬂrﬁhDﬁS“rMﬂﬂhﬁmiml"ﬂnuzl.mhmmmhiMHt.Thnunnuﬂi‘uuhHﬂH
of the Com® uncerzinty at calibration frequency and the uncerainty for the Indcated freguency band.

" A rnguarcies Bakew 3 GHE, e walidily o St porsmabon (s and o) can be mlad fo 3 10% ¥ ouid compensstion Semuls is appled 1o
maasured SAR valuss. Al frequancios above 3 GHz, the salidity of 15w | tors (e and o) B resinched b ¢ 5%, Thi unceranty i@ e RES of
iha Comd uncartalmy for indicaled targel lssee paramatens.
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DASY/EASY - Parameters of Probe: ET3DVG6 - SN:1782

Calibration Parameter Determined in Body Tissue Simulating Media

f MHz} " p.f.:'m:y' cﬂ“ww ConvF X | ComvFY | ComvFZ | Alpha ?:11:? l{'lln:"-ﬂzi‘a
450 56.7 .94 T.57 T.57 757 0.16 228 +13.4 %
a35 55.2 0.97 £.27 6,22 6.22 0.24 200 | s170%
176D 63.4 1.48 4.78 4,789 4.78 [.76 .24 +12.0 %
1800 53.3 1.52 459 4.58 458 0.5 218 +120%
2450 527 1.95 411 411 411 0.76 2725 | #120%

= Fraquendgy wﬁdlyﬂtil}l}MH:mlrnnﬁiaﬂfﬁmH-lmdhd-kimpm ELdmnlanndhiE{l“'h The unceriainly is the R55
ﬂflh!ﬁﬂﬂﬁmﬂl b licry fres v and the une v for the oy e

© nf traquencies. balow 3 GHz, lrlﬁ'lﬂlﬂlﬁ"ﬁlflﬂ-ﬂ paramalars {e anid o) can be alanad |IJ:1'W- T bquid cxrmpsnesion Frmuls is applad 1o
mpasred SAR values. At frequencies abown 3 GH, he waldity of lsswe parameters (¢ and =] ks resirioted o+ 5%. The unoerainty i the RES of
ihe Comé& Ll'l\:ﬂﬂ:llnfrfnrlmﬂ-:ltﬂdhrgmthwplmmm.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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DASY/EASY - Parameters of Probe: ET3DV6 - SN:1782

Other Prebe Parameters

Sensor Arrangemeant Trangular
Connector Angle ) i
Mechanical Surace Delection Mods enabihed
Optical Surface Datection Mode dmabled
Prabe Overall Length 337 mrm
Probe Body Diamsetar 10 mm
Tip Length 10 mm
Tip Diarmeder 6.8 mm
Probe Tip to Sensor X Calibration Paint 2,7 mm
Probe Tip to Sensor ¥ Calibration Point 2.7 mm
Probe Tip to Senscor £ Calibration Poind 2.7 mm
Recommended Messurement Dslance rom Surfacs 4 mm
Cartificata No: ET3-1782_aApri2 Paga 11 af 11
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Calibration Laboratory of
Schmid & Partnar

Engineering AG
Zoughaussirasss £3, 5004 Zurich, Switzertand

Schwaizerischer Kalibrierdienst
Barvics suisss dalannege
Sorvizio swizzers di taratura
Swind Calibration Service

Agraditad by 1he Swian Accradialion Serics (SAS) Accradiation Ne.: SCS 108
Thee Swiss Accreditaion Service is one of the sigratariss ie the EA
Multikasteral Agresment for the recognition of calbration certificaies

Glossary:

TEL tissue samulsting liquid

MORMx vz sensitivity in free space

ComvF sansitivity in TEL { NORMx v,z

DCP diode compression point

CF creat factor (1/duly_cycle) of the RF signal

ABLC rddulation dependent linkarization paramedars

Polanization p w fedation arcund probe axis

Polarization & rotation arcwnd an axls thal is in the plane normal b probe axis (21 measurement center),

i, 8 =0 is normal to probe axis

Calibration is Performed According to the Following Standards:

8) |EEE Sid 1528-2003, “IEEE Recommended Practics for Determining the Paak Spatial-Averaged Specific
Absorption Rate [SAR] & the Human Head from Wirgdess Communications Devices: Measurement
Techniques®, Decambear 2003

b} IEC 622081, "Procedurs o measure the Specific Absorplion Rate (SAR) for hand-held deviees used n closa
proximity o the ear (frequency rangs of 300 MHz to 3 GHz)", Febrsary 2005

Methods Applied and Interpretation of Parameters:

= NORMyx, p £ Assessed for E-fiekd polanzation 8 = 0 {f < 500 MHz in TEM-cell; { > 180D MHz: R2ZE waveguide)
MORMEy,z are only intermedisie values, Le., the uncertainties of NORMz, v,z does not affect the E*-field
uncertainty inside TSL (see balow ConwF).

»  NORM[fxy.z = NORMyY,.Z * frequancy_responss (See Frequency Response Chart). This linearization is
implamentad in ODASY 4 saltware versions laber than 4.2, Tha uncartainty of the fraquency responss is included
in the slated uncertainty of ConwF,

«  DCPx .z DCP are numerical linearization parameters assessed besed on the dala of power swaep with CW
signal {no uncartainty required). DCF does not depend an Trequency nar masdia

= PAR:PAR i3 the Peak fo Average Radio that is nof calbrated but determined basad on the signal
characlaristics

o Axpz Bryz Ceyz VRxyz A 8. Care numerical Enearization paramebers assessed basad on the data of
power swaap for specific modulation signal. The paramelers do not depend on frequency nor media, VR i the
maximum calibration rangs expressed in RMS vwollage across the diode,

= ConivF avid Bowndary Effact Paramaters: Assessed in flat phantom using E-fleld (or Temperature Transfer
Standard for T £ 800 MHz) and inside weveguida using analytical fleld distributions based an power
measwraments for f= 800 MHz. The same ssiups are used for assessment of the parameters applied for
boundary compersation [alipha, dapth) of which typicel uncertanty values ane given. These paramaters arg
wsed in DASY4 software to improve proba sccuracy closs to the boundary. The sansitivity in TSL comesponds
o NORMz,p.z * Comd™ wharaby the uncertaindy cormespends Lo that given for ConvF, A frequency dependent
CanyF |s usad in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz o + 100
MHz.

*  Sphercal isotrogy (30 dewisbion from isotrogy): In a field of low gradients realized using a flat phantom
axpoasd by 8 patch antanna.

= Swrgsd Qfset The sensor offset comesponds to the offsat of virbual measurament cender from the probe g
{on probe 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
(Mot} noet-com patible with DASYZ systeml)
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May 23, 2012

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

Basic Calibration Parameters

| Sansar X Sensor ¥ Sensar £ Unc (k=2)
Maem (uuismpy 051 0.58 0.55 £101 %
OGP imW) 1027 105.2 094

Modulation Calibration Parameters
1] Cammunication System Mams PAR A B c VR Unct

dB di dB my (=2}
a ["T] Q.00 x 0.00 0.0 1.00 1E0.D £1.5%
Y | 000 0,00 1.00 1231
| Z | 0.0 0.00 1.00 1378 |

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 coveraga
probability of approximately 95%.

* Tha urcarainios of Mom, Y, Z do nol aftect ha E*-fiak] uncarainty inaids TEL (ses Pages 5 and 8],

® Numerical Inearzation e uncwisnly nel negidnad,

! Uncartginty s daeemined using the max devialion tsm Enasr esporss appiying reclanguisr distribution and s expressed for the squarn of The

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 - cn?;:]";'m ComvF ¥ | ConvF ¥ | ComvFZ | Alpha m;. u{k"-ri'i
26800 1.0 1.86 8.37 6.37 837 0,33 1.00 +12.0%
L dFa0 | E 1A 412 582 582 .82 0.54 1.01 +131%
5200 46.0 466 280 4.80 480 .35 1.80 131 %
G300 359 478 453 453 4.53 .35 180 | #1349 %
| &S00 5.6 4.96 4.50 4.50 4.50 .28 1.80 131 %
SBOD 365 6.07 4,12 4.12 4.12 045 1.80 £13.1 %
SB00 383 52F 4.31 4.1 4.1 0.40 1.80 £131 %

= Frequency validity of £ 100 MHz only applies for RS w4 and higher (3e Pages 2), e il i resticled o £ 50 MHz. The uncerainky s ho RES
ol the Come unceriainty at calibmlion frequency and the uncartainly for the disaied fequency band,

A1 fracpabraciece: Dok 3 GHE, e valdity of lissse paramebers [z and s} can b relased bo & 10% I Bguid compersaion fommda B applied o
maasurad SAR valles. Al Trequancias abor 3 GHE, the validily of lissus pssameters (o and o) is resiricied o £ 5% The uncertainty i tha RES of
the ComF uncertainty for indicaled argel tssue parametens.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Calibration Parameter Determined in Body Tissue Simulating Media

i Relative | Conductivity Depth Unet,

f (MHz) Pormittivity iSim] ConvF X | ComvFY | ComvFZ | Alpha | |mm) {x=2}
2800 525 216 637 637 837 n.ra 050 +12.0 %
3700 &1.0 456 5.72 572 572 0.33 1.38 131 %
200 48.0 8.30 400 4.00 .00 0.50 1.90 2131 %
| 5300 48.9 542 3.70 370 .70 080 1.40 #1341 %
as00 8.6 5.683 3064 364 | 364 0.55 1.80 t13.1%
S 48.5 577 a3 33 331 066D 1.80 131 %
SR 482 B.00 1. a7 | 378 0.60 1.80 +13.1 %

© Frogquancy walidity of = 100 MHZ cnly spqlies for DS w4 s higher [ses Page 2), eise il is resirced [0 & 50 MHz. The uncarainy s the R58
al the Comf urcatainty af calbration fraquercy and the uncersinty Tor e indicated frequency barnd.

" at froquencies below 3 GHa, the waldy of lissue paramatens [k and o) can be relassd i + 10% i ligud corpensaton fommuls is applied o
ipiiyred SAR values Al Inscuesncies aboe ) Gz, the valiciy of lssues p {i and o) is resiicied B £ 5%. The wcedainty & the RSS of
the Comf urcerainty lfor indicated lamgel issuwe paametens.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3791

Other Probe Parameters

Sensor Arrangement Trianguiar
Connecior Angle () GE.6
Mechanical Surface Deteclion Made ' enabled
Opfical Surface Delection Mods disabled
Prabe Cverall Lenglh 337 mim
Probe Body Dameter 10 mm
Tip Langth ) 2 mm
Tip Diarmeter 2.5 mm
Probe Tip lo Sengor X Calibration Paint ) 1 mm
Frobe Tip io Sensor ¥ Calibration Point Tmm
Proba Tip to Sansor £ Callbration Point 1 mm
Recommended hMeaswrement Distance from Surface | 2 Pt
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L':alihq.'atiun Laboratory of ’{‘:\‘é-_:::«’h‘ Schwalzarischar Kalibrisrionst
Schm!d & Partner Sarvics suisee o Halannams
Enginearing AG Sarvizio svizeers di taraturs
Zeughausstrasse 43, 004 Zurich, Switserland ’%ﬂhﬁ Swiss Calibration Service
Accreditod by tha Swiss Accradilalion Senice (SAS) Accreditation Na,: SCS 108

Tha Swiss Accredilation Seevice s one of the signatories to the EA
Multilatersl Agressment for the recognition of calibration certidicates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 152B-2003, "|EEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, Decembear 2003

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

c) Federal Communications Commission Office of Engineering & Technoloegy (FCC QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofraquency
Electromagnetic Fields, Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplemeant C (Edition 01-01) to Bulletin 65

Additional Documentation:
d} DASY4/5 Systemn Handbook

Methods Applied and Interpretation of Parameters:

= Measurement Conditions: Further details are available from the Validation Report at the end
of the cerdificate. All figures stated in the cerificate are valid at the frequancy indicated.

=  Anfenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
paint exactly below the center marking of the flat phantom section, with the arms oriented
parallel 1o the body axis,

= Feed Foint Impedance and Retum Loss: Thase paramesters are measured with the dipole
positioned under the liguid filled phantom, The impedance stated is transformed from the
measurement at the SMA connecter to the feed point. The Relum Loss ensures low
reflected power, Mo uncertainty required.

s Eigcincal Delay: One-way delay between the SMA connector and the antenna feed point,
Mo uncertainty required.

»  SAR measured: SAR measured at the stated antenna input power.

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

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

The repored uncenainty of measurement is stated as the standard uncerainty of measurament
multiphied by the coverages factor k=2, which for a normal distribution corresponds to a coverage

probability of approximately 95%.
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Measurement Conditions
DASY syslarm configuration, as far &5 mod given on page 1.

DASY Varsion DASYS WVEEB.1

Extrapalation Agvanced Extrapolation

Phantom Maodular Flat Phartom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution de, dy, dz =5 mm

Fraguancy B35 MHZ + 1 MHZ
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Mominal Head TSL parameters 220°C 41,5 0.90 rf'm

Measured Head TSL plrutw;u_ (22.0 =0.2) °C A06 =6 T 0.89 mho/m £ 6 %

Head TSL temperature change during test =0.5C e
SAR result with Head TSL

SAR averaged over 1 om” (1 g) of Head TSL Condition

SAR messured 250 mW input poser 234 mwW g

SAR lor nominal Hesd TSL parameaders moernalized o 1W 939 mW g = 17.0 % (k=2)

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

SAR measured 250 mW input power 153 mW Mg

SAR for nominal Head TSL parameters normalized 1o 1W B.14 mW fg = 16.5 % (k=2)

Body TSL parameters
The fellowing parametars and calculations were applied.

Temperature Parmittivity Candustivity
Mominal Body TSL paramelers 22.0°C BE6.2 0,97 mha/m
Measured Body TSL parameters {22.0+0.2)°C 54.3+6% 100 mho'm + 6 %
Body TSL temperature change during test < 0.5 "C -

SAR result with Body TSL

SAR averagad over 1em’ (1 g) of Body TSL Condition

SAR measured 250 WV inpul power 240mW i g

SaR for nominal Body TSL parameters nommalized to 1W 9.35 mW /g = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condtion

SAR measured 250 mW input power 1.56 mWW /g

SRR for nominal Body TSL pararmelans noarralized o TW B9 mW g+ 16.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impadances, transformed o feed point 4980 -55
Aistum Loss -e52dB
Antenna Parameters with Body TSL
Impadance, trarsforned o feed point 4590-73(0
Retum Lose -21.2dB
General Antenna Parameters and Design
| Blctrical Delay (one dirscion) | 1381 s |

After long term usa with 100W radiated powear, onlty a slight warming of the dipole near the feedpoint can be messured.

The dipole i made of standard semirigkd coaxial cable. The center conductor of the feeding line is directty connectzd o the
second arm of the dgole. The antenna ls therefore shor-circuited for DC-signale. On some of the dipoles, small end caps
are added 1o the dipole amis in order 1o imgeove matehing when loaded according b the posilion as explained in the
“Messuremint Conditions” paragraph. The SAR data are nol alfected by this change. The overall dipole lengih is still
aceording to the Standard.

Mo excessve force must be applied o the dipole arms, because they might bend ar the soldered connactions near the
feedpoint may be darnagaed

Additional EUT Data

Manufastured by SPEAG
Manufactured on May 18, 2003
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DASYS Validation Report for Head TSL
Drate: 1605,2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35SV2; Serial: D35SV - 5N: 490

Communication System: CW; Frequency: 835 MHz

Medium parameters wsed: £ = 835 MHz; o = 0.89 mho/m; & = 4(L6; p = 1000 kg.l'ma
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMEC/ANSI CA3.19-2007)
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DASYS Validation Report for Body TSL

Drate: 16.05.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DE3FVI - SN: 490

Communication System: CW; Frequency: 835 MHz

Medium parameters wsed: £ = 835 MHz; o = 1 mbho/m; g, = 54.3; p = 1000 ]'cgJ'rrL3
Phantom section: Flat Section

Measurement Standard: DASY S {IEEETEC/ANST CH3.19-2007)
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g
cﬂ”h!’ﬂ“ﬂﬁ Lﬂbﬂrﬂtﬂﬁ" of -{‘Q‘.M}EL Schwelzerisoher Kalibrierdienst
Schmid & Partner = Service sulsse d'étalonnage

Engineering AG s Servizio svizzera di taratara
Zeughauasiranss 43, BHK Zurich, Switzerland E Ewl Ii

8 r a ﬂﬂmﬁ 55 Callbraticn Service
Aitredited by the Swiss Acsredilation Senice (SAS) Accreditation Mo.: SCS 108

The Swiss Accreditstion Service is one of the signatorias to the EA
Multilaberal Agreement for the recognitian of calibration cerfilicates:

Glossary:

TSL tissue simulating liguid

ComvF sansitivity in TSL / NORM x,y,z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, Decembear 2003

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

£) Federal Communications Commission Office of Engineering & Techneology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electremagnetic Fields, Additional Information for Evaluating Compliance of Mobile and
Forable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions®,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 Systam Handbook

Methods Applied and Interpretation of Parameters:

*  Measurement Condifions: Further details are available fram the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Anfenna Parameatars with TSL: The dipale is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms orented
parallal to the body axis.

« Foad Point Impedance and Refurn Loss: These parametars are measured with the dipole
positionad under the liquid filled phantom, The impedance stated iz transformed from the
measurement at tha SMA connactor 1o the feed point. The Return Loss ensures low
reflectad power. No uncertainty required.

» Eloctical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty raquired,

* SAR measured: SAR measured at the stated antenna input power,

= SAR normalized: SAR as measured, nomalized 1o an Input power of 1 W at the antenna
CONNEeCIor.

= SAR for nominal TSL parametars: The measured TSL parameters are used to calculate the
nominal SAR result.

The reparted uncertainty of measurement is statad as the standard uncertainty of measuremant
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, &s far as not given on page 1.
DASY Version DASYS WERE A
Exfirapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Cenler - TSL 10:mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mr
Frequency 1500 MHz = 1 MHz
Head TSL parameters
The following paramatens and celculations wess apalied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20 40.0 1.40 mhodm
Measured Head TSL parameters (220 20.2)°C 405 +8 % 1.37 mho/m £ 6%
Head TSL temperature change during test =05 %0 -
SAR result with Head TSL
SAR mveraged over 1 cm® (1 g) of Head TSL Canditian
S54A measurad 250 mW mput power 6 mW g
SAR lor nerminal Head TSL parameters normalized to 1W 39.4 W fg £ 17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR measured 250 mW input powar 513mW g
SAR for naminal Head TSL paramsaters normaiized b 1W 20.7 mW /g + 16.5 % (K=2)
Body TSL parameters
The fellowing paramatars and calculations were applied.
Temperaiure Permittivity Conductivity
Nominal Body TSL paramelers 22.0°C 53.3 1.62 mha'm
Measured Body TSL parameters 22.0=02)°C ERO+E % 152 mhao'im = 6 %
Body TSL temperature change during test =0.5°C =
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condition
SR messured 250 mW input power 1000 W g
SAR for nominal Body TSL parametars: nonmmalized o TW 39.9 mW g = 17.0 % (k=2)
SAR averaged over 10 cm” (10 g) of Body TSL condition
SAR measured 250 W inpul power 53T mWig
SAR for naminal Body TSL parameaters nomakized to 1W 21.2mW /g =185 % (k=2)
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Appendix
Antenna Parameters with Head TSL
Impedance, transfarmed 1o feed point B1.B 4L+ 3.3
Return Loss - 28.6 dB
Antenna Parameters with Body TSL
Irmpadiancs, fransformed to faad paint AT5 0+ 36 0
Ratum Loss -27.0dB
General Antenna Parameters and Design
Elactrical Dalay (ons dirsction) 1.186 ns

Aftar long tarm use with 1004 radiated power, only a slight warming of the dipole near the feedpoin? can be measured

Thea dipode |e made of standerd semingid coaxial cable, The center conductor of the feeding line i direclly connected to the
second arm of the dipole. The anlenna is theredore shor-circuited for DC-algnals. On sorme of the dipales, small snd caps
are added to the dipole amms in arder to improve matching when loeded according 1o the position as explained in the
“Measurement Conditions” paragraph, The SAR data are not affected by this change. Thi everall dipols length is stil
acoording 1o the Standard,

Mo exeegsive foroe must e applied to the dipole arms, because they might bend o the solderad connections near the

Teedpoint may be damaged.
Additional EUT Data
Manutecturad by SPEAG
Manulactuned on March 17, 2003
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DASYS Validation Report for Head TSL

Date: 23.05.2012
Test Laboratory: SFEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1%00V2; Serial: D1900V2 - SN: 54033

Communication System: CW; Freguency: 1900 MHz

Medium parameters used: [ = 1900 MHz; o = 1.37 mho/m; & = 40.5; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standard: DASY S (IEEE/TECSANST CA3, 19-2007)
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DASYS Validation Report for Body TSL

Date: 23.03.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 54033

Communication System: CW; Frequency: 1900 MHz

Medium parameters used; f = 1900 MHz; o = 1.52 mho/m; g = 52.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST C63.19-2007)
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calihi_'ation Laboratory of Sehwaizarischer Kalibrierdianat
Schmid & Partner Sarvice sulsss d'dtalannags
Enginﬂaring aG Sarvirio evizeera di tarafura

Zeughasssirasss 43, 5004 Zurich, Switbarland Swiss Calibration Service

Accredited by e Swiss Ascreditation Service (SAS) Accreditaiion Mo SCS 108
The Swiss Accredilation Servics (8 ane of the sigridlorias to the EA
Hiultiinteral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sansitivity in TSL f NORM xy.z
N/ not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62204-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-hald
devices used in close proximity to the ear (frequency 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 to Radiofrequency
Electromagnetic Fialds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofreguency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASYaS System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the cedificate, All figures stated in the certificate are valid at the frequency indicated.

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

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

«  Electrical Delay: One-way delay between the SMA connectar and the antenna feed paint,
Mo uncertainty required.

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

« SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR rasult,

The reported uncertainty of measurement is stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a normal distribution comresponds to a coverage
probability of approximately 25%.
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Measurement Conditions
DiASY system conhiguralion, &5 Far &5 nod given an pixge 1,
DASY Version DASYS WEZHA
Extrapolation Advenced Extrapotation
Phantam Modular Flat Phartom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution de, dy, dz =5 mm
Fraguency 2450 MHz = 1 MHz
Head TSL parameters
The following parametars and calculations ware applied.
Temperature Parmittivity Conductivity
Mominal Head TSL parameters 22.0°C a2 1.80 rhaim
Measured Head TSL paramaters (22.0 = 0.2) *C A0.9 =6 % 1.85 mhofm £ 6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condgifion
SAR measured 250 mW Input power 13.3 MW g
SAR for nominal Hesd TEL paramelers morralized o 1W 528 mW ig = 17.0 % (k=2)
SAR averagad ovar 10 em” {10 g) of Head TSL condition
SAR measunsd 250 mW Input power BAS MW g
SAR for nominal Head TSL parametars norrnalized fo 19 24,7 mW ig = 16.5 % (k=2)
Body TSL parameters
The following paremetars and calculations wena applied.
Temperature Parmittivity Candustivity
Mominal Body TSL paramelers 22.0°%C 52.7 1.95 mba'm
Measured Body TSL parameters {(22.0+£02)"C 523+6% 129 mha'm = 6 %%
Body TSL temperature change during lest < 5T
SAR result with Body TSL
SAR averaged over 1 ¢m® (1 g) of Body TSL Conditian
S5AR measured 250 mW input powar 12T mW g
SAR for nominal Body TSL parametars normalized to 1W 50.2 mW 1 g =170 % (k=2)
SAR averaged over 10 am® (10 g) of Bady TSL condition
ZAR messured 250 mW input power a5 mW g
SAR for nominal Body TSL parametars normalized to 1W 23.6 mW /g = 16.5 % (k=2)
Cerilicata No; D245002-734_May12 Page 3 of 8
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Appendix
Antenna Parameters with Head TSL
Irnpacfance, transformead 1o fead paint 5330+ 380
Rebum Loss - 264 dB
Antenna Parameters with Body TSL
Impadancs, transformad to feed paint 4880+ 51j0Q
Returm Loss - 25.8 0B
General Antenna Parameters and Design
| Electrical Deiay fone direction) | 1.153 ns

After kong termn use with 1000 radiated power, only a slight warming of the dipole near the feedpoint can be measured.

Thr dipole is made of slandard seaningid coaxial cable. The canter condwctor of the feading line iz directly connected to the
second arn of the @pole. The antenna is therelone shorl-cincuited for DC-signals. On some of the dipoles, small end caps
are added 1o the dipale arms in efder b0 improve makching whan leaded according o the posilion as explaingd in 1he
“Measuremant Conditions” paragraph. The SAR data are not affected by this change. The overall dipale length is sl

according to the Standard.,
Mo excessive forca must be applied to the dipola arms, because thay might berd or the soldered connactions near the
feedpaint may be damagad.
Additional EUT Data
Manutactuned by SFEAG
Manufactenad on May OF, 2003
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DASYS Validation Report for Head TSL
Date: 17.05.2012

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

Communication System: CW; Freguency: 2450 MHz

Medium parameters used: f= 2450 MHz, o = 1.85 mho/m; g, = £0.3; p = 1000 kg.FmJ
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEAECFANST C63.19%-2007)
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DASYS Validation Report for Body TSL

Date: 15.05.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 734

Communication System; CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; 0 = 1.9 mho'm; & = 52.3; p= 100 l:;g.i'm1
Phantom section: Flat Section

Mepsurement Standard: DASYS ([EEEAEC/ANSI Ca3, 19-2007)
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-5 Gz Dipole Calibration Certificate (5.2 Gz, 5.5 Gz, 5.8 Glz)

Al calbratkans hiva baen conducted in (he dosed laberatory Facility: ervirormaent bemparature (22 & 31°C and humidily < 708
Calibreation Equipment used (METE crtical for oal bratian)

| Pririary Stancads o ¥ Gal Dabe {Cortilicats Mo.) Schadulad Call bratian
Powar msalar EFM-3420, GEITARF0L 05-001-11 Mo 21 7-01451) D12

Power ganasi HP BA814 Usaragaraa 05011 Mo, 217-01451) Oct-12
Refarence 20 dB Allerualor SH: BOSY [20k) FTMar-12 (Ho. 217-01530) Agr-13

Tiypes-M migmatch combination SN: 5472 ¢ 0537 F7-Mar-12 (Mo, 217-0&33) Anr-13

Reference Probe EX30VE N 3503 S0-Dee-11 [fbo. EXI-3503_Dect 1) Dac-12

DAE4 EN; 501 Erdun-12 {Mo. CAE4-S01 _Jun1Z) Jun13

Sanondary Standands D& Chack Dain {in hausa) Scheduled Check
Pormer sansar HP 84814, MY41082317 AE-Det-02 (in house check Oct-11) In house check: Del13
AF goneralor A&S SMT-06 100005 -Aug-23 (in house check Oot-11) In house check: Oet-13
Motwark Analyzer HF BTS3E USITIS0EE5 54206 18-Oct-01 fin housa chaok Oel-11} I house check: D12
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Bwitseriand

Schwhizariachsr Kalibrierdans
Service suises o #alonnage
Servizio avizzers di taraturs
Swiss Calibration Service

Accradiied by the Swiss Accreditalion Service (3A3) Accreditation Ha.: SCS 108
Thee Bwiss Aceraditafion Service ia ane of the signatories o the BA
Wushilataral Agrwemant for he recogrition of calibration certificates

Glossary:

TEL tissue simulating liquid

ConvF sensitivity in TSL / NORM xy,z
MIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC 82209-2, “Evaluation of Human Exposure to Radic Frequency Fields from Handheld
and Body-Mounted Wirgless Communication Devices in the Frequency Range of 30 MHz to
& GHz: Human models, Instrumeantation, and Procedures™, Part 2; “Procedure to determine
the Specific Absorpfion Rate (SAR) for including accessories and mulliple transmitters”,
March 2010

b) Federal Communications Commission Office of Engineering & Technolagy (FCC QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radicfrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions™,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
c) DASY4/S Systemn Handbook

Methods Applied and Interpretation of Parameters:

= Measurerment Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

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

= Foed Point Impedance and Returm Loss: These parameters are measured with the dipols
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power. No uncertainty required.

= Electical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

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

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

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

probability of approximataly 95%.
Certilicala Ma: DEGHZY2-1130_Jul12 Page 2 of 13
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Measurement Conditions
DASY systern configuration, as far as not given on page 1
DASY Version DASYS VE2.8.1
Extrapolation Advancad Extrapalation
Phantom Modular Flat Phanfom V0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Reaolution di, dy = 4.0 rrwn, (2 = 1.4 mrm Gradad Ratic = 1.4 (Z direction)
5200 MHz 21 MHz
Frequency 5500 MHz = 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz

The following parametess and caleulations were applied,

Temperatura Parmittivity Conductivity
Hominal Head TSL parameters 22.0°C 38.0 4 86 mbofm
Measured Head TSL parameaters 22002 °C 356 8% 4.53 mhatm =& %
Head TSL temperature change during test 205G - -
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head TSL Candition
SAR measuned 100 mW input powar B25mwW /g

SAR for nominal Head TSL paramatens

normalized 1o 1W

823 mW ig =199 % (k=2)

SAR averaged over 10 cm® {10 g) of Head TSL condition

SAR maasund 100 mW input powear 237 MW g

SAR for nominal Head TSL parametess normalized i 1W 236 mW fg = 19.5 %% (k=2)
Head TSL parameters at 5500 MHz

The lollowing paramelirs and calculations were applied.
Temparature Parmittivity Canductivity

Mominal Head TSL parameters 20 86 496 mha'm

Measured Head TSL parameters (22.0 0.2) "G 352=8% 4,82 mho'm = 6 %

Head TSL temperatune changes during test 0.5 —
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm® (1 g) of Head T5L Caondition

SAR messurad 100 MW Pl power 268 mW g

SAR for norminal Head TEL parsmetars nommalized to TW BE.S mW [ g = 19.9 % (k=2)

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

EAR messuned 100 MW inpul power 248 mW g

SAR for nominal Head TSL parameters necarmalized o 1W 24.7mW [ g = 19.5 % k=)
Cartificate Mo: DSGHzV2-1130_Mi12 Page 3al 13
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Head TSL parameters at 5800 MHz
The following parameters and eakulations wara applied,

Temperature Parrittivity Conductivity
Hominal Head TSL paramaters 22.0°C 353 5.27 mhafm
Messured Head TSL parameters (22008 0.2)°C MBS 5.14 mho'm = 6 %
Head TSL temperature change during test = 05" -

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 em” {1 g) of Head TSL Candition

SAA measuned 100 mW input powar 817 mwW /g

SAR for nominel Head TSL parameters nomalized b 1W 81,4 mW /g = 19.9 % (k=)
SAR averaged ever 10 em® (10 g) of Head TSL condition

SAR measurad 100 mW Input power 233 mW fg

SAR for nomingl Head TSL paramelens rarmadized to 1W 232 mW ./ g = 19.5 % (k=2)

Cenificats No: DSEH2VE-1130_Jul1 2 Page 4 of 13
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Body TSL parameters at 5200 MHz
The follvwing paremeaters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220%C 49.0 5.30 mh'm

Measured Body TSL parameters {(22.0=202)"C 470 +8 % 537 mhatm = 6 %

Body TSL temperalure change during test = (0550 ans -
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 em® (1 g) of Body TSL Canditian

S5AR measurad 100 mi& input power TETmW fg

SAR for nominal Body TSL paramaters nommallzed 1o 1W 5.1 mW g =199 % (ka2)

SAR averaged over 10 cm® (10 g) of Body TSL eondition

SAR measurad 100 mW input power 211 mW fg

5AR for nominal Body TSL paramatans rormelizad o TW 20.9 mW g = 19.5 % (kn2)
Body TSL parameters at 5500 MHz

Tha following parametars and calculalions wene applisd
Temparaturs Permittivity Conductivity

Maminal Body TSL parameters 220°C 48 6 565 mha'm

Measured Body TSL parameters (2.0 2 0.2) “C 6.5 = 6% 5.76 mho/m £ B %

Body TSL temperature change during test <=05"C - e
SAR result with Body TSL at 5500 MHz

SAR averaged over 1 em? (1 g) of Body TSL Candtion

SAR rasuned 100 miW input pawer T4 mW /g

SAR for nominal Body TSL parameters narmalized o 1W TAT mW /g & 19.9 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL condition

SAR maasured 100 miW input power 2.30mW g

SAR for nominal Body TSL parameiers narmalized to 1W 21.8 mW/ g & 19.5 % (k=2)
Corificate Moo DSGHZVE-1130_Jul12 Fage 5o 13
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Body TSL parameters at 5800 MHz
The following paramsaters and calcwatlons wers applisd.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 22.0%C 48.2 B.00 mbafm
Measured Body TSL parameters {220+ 0.3 *C 46,0 £ 6 % 6.16 mho'm = & %
Bledy TSL temperature changs during test 205G —
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Body TSL Canditian
SAR meaaured 100 mW mput powar T.EIMW /g
SAR tor nominal Body TSL paramaters nommalized to 1W TAT mW Mg = 19.9 % (k=2)
SAR averaged over 10 em® {10 g) of Bady TSL canditian
SAR measured 100 mW input powar 206 mW fg
SAR lar nominal Body TSL paramaters nommaized to 1W 20,6 mW §g = 19.5 % (k=2)
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Appendix
Antenna Parameters with Head TSL at 5200 MHz

Impadancs, transfermead 1o feed paint 5130-87i0Q

Returm Loss -21.3dB
Antenna Parameters with Head TSL at 5500 MHz

Impedanca, transfermad to feed point B260-390

Retum Loss -27.0dB
Antenna Parameters with Head TSL at 5800 MHz

Impedanca, transformed to feed point BE.2101- 2.8

Fieturn Loss - 239 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to faed point 51.30-6.3 10

Riafurn Loss = 24.0 B
Antenna Parameters with Body TSL at 5500 MHz

Impedanca, ransformed to faed point 5350-18M

Ratwm Loas - 28.5 dB
Antenna Parameters with Body TSL at 5800 MHz

Irpesdance, ransformed to feed paint 576 -06 [0

Aatum Loss -22.8 dB
General Antenna Parameters and Design

| Esectrical Detay {one direction) | 1.204 ns

After long term use with 100W rediated power, only & slght warming of the dipole near the feedpaint can be measurad,

The dipole iz made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second amm of the dipole. The anienna is therefore shart-circuited for DC-signals, On soma of the dipoles, small and caps
are goded 10 the dipale ams in onder 10 mprove malching when loaded according fo the position as explained in the
"Megsurement Conditions® paragragh. The SAR data are not affected by this change. The overall dipole length 1= sl
acearding ko the Standard,

Mo axcassive fores must ba appliad 1o the dipole arms, beceuae they might bend or the solderad connections naar the
feedpoint may be damaged.

Additional EUT Data

Manutactired by SPEAG
Manufactersd on Seplember 08, 2011
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DASYS Validation Report for Head TSL
Drate: 02,07 20012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1130

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: £ = 5200 MHz; 6 = 4,53 mho/m;, & = 33,6, p = 1000 kg/m” , Medium parameters
used: = 5500 MHz; o = 4.82 mho/m; & = 35.2; p = 1000 kg/m® , Medium parameters used: f = S800 MHz:
o = 5.14 mha/m; & = 34.8; p = 1000 E:g.fm’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANST Co3.19-2007)

DASYS2 Configuration:

= Probe: EX3DV4 - SN3503; ConvF(5.41, 541, 5.41); Calibrated: 30.12.2011, ConvF(4.91, 4.91,
4.91); Calibrated: 30.12,2011, ConvF(4.81, 4.81, 4.81) Calibrated: 30.12.2011;

+« Semsor-Surface: |.4mm (Mechancal Surface Detection)

= Electronics; DAE4 5n901; Calibrated: 05.06.2012

+ Phantom: Flat Phantom 5.0 (front); Type: QDODOP30AA; Senal: 1001
« DASYS2 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)Cube 0: Measurement grid: de=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.320 Vim; Power Drift = 0.08 4B

Peak SAR (extrapolated) = 30.540 mW/g

SAR(] g) = 8.25 mW/g; SAR(L0 g) = L.37 mWig

Maximum value of SAR (measured) = 18.4 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=¢mm, dy=4mm, dz=1.4mm

Reference Value = 63,390 V/m; Power Drifi = 0,05 dB

Peak SAR (extrapolated) = 34.226 mWig

SAR(L g) = 8.68 mWig; SAR(LD g) = 2.48 mWig

Maximum value of SAR {(measured) = 19.9 mW/g

Dipole Calibration for Head Tissug/Pin=100mW, disi=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7/Cube 0: Measurement grid: dx=4mm, dy=4¢mm, dz=1.4mm

Reference Value = 61.462 V/m; Power Drift = 0,07 dB

Peak SAR (extrapolated) = 33.777 mWig

SAR(l g) =8.17 mW/g; SAR(10 g) = 2.33 mW/g

Maximum value of SAR (measured) = 19.1 mWrig
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DASYS Validation Report for Body TSL
Dhate: 20062012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dvipole 5GHz; Type: DSGHzV2; Serial: DEGH:V2 - SN: 1130

Communication System: CW; Frequency: 5200 MHz, Frequency: 5500 MHz, Frequency: 5800 MHz
Medium parameters used: = 5200 MHz; o = 537 mhofm; & = 47; p = 1000 kg/m™ , Medium parameters
used: f = 5500 MHz; ¢ = 5.76 mho/m; & = 46.5; p = 1000 kg/m” , Medium parameters used: f = 5800 MHz:
7 = 6.16 mho/m; & = 46; p = 1000 kgim’

Phantom scction: Flat Section

Measurement Standard: DASY S (IEEE/TEC/ANSI C63.19-2007)

DASYS2 Confliguration:

= Probe: EX3DV4 - SN3503; ConvE(4.91, 4,91, 4.91); Calibrated: 30.12.2011, ConvIFi4.43, 4.43,
4.43%; Calibrated: 30.12.2011, ConvFi4.38, 4.38, 4.38); Calibrated: 30.12.2011;

«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
»  Electronics: DAE4 Sn901; Calibrated: 05.06,2012

+  Phantom: Flat Phantorn 5.0 (back): Type: QDODOPSOAA; Serial: 1002
« DASYS52 52.8.1(838); SEMCAD X 14.6.5(6469)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz'Zoom Scan,
dist=1.4mm (8x8x7WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.928 Vim; Power Drift = -0.01 dB

Peak SAR (cxtrapolated) = 30,342 mW/g

BAR(] g1 =7.57 mW/g; SAR(ID g) = .11 mW/g

Maximum value of SAR (measured) = [8.1 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5500 MHzZoom Scan,
dist=1.4mm (8x8x7WCube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 58.67% V/m; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 34.309 mW/g

SARCL g) = 7.94 mW/g; SAR(10 g) = 2.2 mW/p

Maximum value of SAR (measured) = 19.5 mWig

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, [=5800 MHzZoom Scan,
dist=1.4mm (8x8x7Cube 0: Measvrement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55550 V/m; Power Drift = (.00 dB

Peak SAR (extrapolated) = 35.601 mW/g

SAR( g =753 mW/g: SAR(LD g) = .08 mW/g

Maximum value of SAR (measured) = [9.]1 mWig
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