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1. REPORTED SAR SUMMARY

The maximum results of Specific Absorption Rate (SAR) found during testing are as

follows.
Highest Reported Standalone SAR Summary

Highest Highest

Exposure Frequency Band Reported1g-SAR Reported1g-SAR
Position (W/kg) Equipment Class (W/kg)

GSM850 (GSM VOICE) 0.205
Head GSM1900 (VOICE) 0.179 PCE 0296

ea WCDMA Band V (RMC 12.2K) | 0.296

WLAN 2.4GHz Band 0.021 DTS 0.021

GSM850 (GSM VOICE) 0.425

GSM850 (GPRS 2Tx slots) 0.603
Body-worn( | GSM1900 (VOICE) 0.322 PCE 0603
10mm Gap) GSM1900 (GPRS) 0.369

WCDMA Band V (RMC 12.2K) | 0.560

WLAN 2.4GHz Band 0.009 DTS 0.009
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Highest Simultaneous Transmission SAR

Highest Reported Simultaneous
Reported1g-SAR Transmission 1g-SAR (W/kg)

Exposure Position Frequency Band (W/kg)

WCDMA Band V 0.296
Head Bluetooth 0.053 0.349

WCDMA Band V 0.296
Head WIF] 0.021 0.317

GSMB850(GPRS 2Tx slots) | 0.603
Body worn 10mm Blusiooth 0,026 0.629

GSMB850(GPRS 2Tx slots) | 0.603
Body worn 10mm WIFI 0.009 0.611
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2. GENERAL INFORMATION

2.1.Report information

This report is not a certificate of quality; it only applies to the sample of the specific
product/equipment given at the time of its testing. The results are not used to
indicate or imply that they are application to the similar items. In addition, such
results must not be used to indicate or imply that SMQ approves recommends or
endorses the manufacture, supplier or use of such product/equipment, or that SMQ
in any way guarantees the later performance of the product/equipment.

The sample/s mentioned in this report is/are supplied by Applicant, SMQ therefore
assumes no responsibility for the accuracy of information on the brand name,
model number, origin of manufacture or any information supplied.

Additional copies of the report are available to the Applicant at an additional fee. No
third part can obtain a copy of this report through SMQ, unless the applicant has

authorized SMQ in writing to do so.

2.2.Laboratory Accreditation and Relationship to Customer

The testing report were performed by the Shenzhen Academy of Metrology and
quality Inspection EMC Laboratory (Guangdong EMC compliance testing center), in
their facilities located at Bldg. of Metrology & Quality Inspection, Longzhu Road,
Nanshan District, Shenzhen, Guangdong, China. At the time of testing, Laboratory

is accredited by the following organizations:

China National Accreditation Service for Conformity Assessment (CNAS) accredits
the Laboratory for conformance to FCC standards, EMC international standards
and EN standards. The Registration Number is CNAS L0579.

The Laboratory is listed in the United States of American Federal Communications
Commission (FCC), and the registration number are 446246 806614 994606 (semi

anechoic chamber).
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The Laboratory is registered to perform emission tests with Industry Canada (IC),

and the registration number is 1C4174.

TUV Rhineland accredits the Laboratory for conformance to IEC and EN standards,
the registration number is E2024086Z02.

Report No.: WT158001024 Page 8 of 114



3. DESCRIPTION OF THE DEVICE UNDER TEST ( DUT )

3.1.DUT Description

Frequency Bands GSM850/PCS1900MHz/WCDMA850MHz/802.
11b&802.119&802.11n-20&802.11n-40
2.4GHz
Bluetooth: 2.4GHz

Modulation Mode ' GSM:GMSK

802.11b:DSSS
802.119&802.11n-20&802.11n-40: OFDM
WCDMA (Rel7): QPSK

Bluetooth: GFSK, pi/4DQPSK, 8DPSK

BLE:GFSK
GPRS Multislot Class 12
Antenna type Fixed Internal Antenna
Battery Model MAXIM PRO
Battery Specification 3.7V 1700mAh
Hardware Version M7209_V1.2
Software Version MX-S45028W5-20150203-v01
Serial Number/IMEI 351811065357415
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3.2. RF output power Tune up limit

Maximum Tune up Burst Average power

Mode GSM 850 GSM 1900
GSM (GMSK, 1 Tx slot) 33 30
GPRS (GMSK, 1 Tx slot) 33 30
GPRS (GMSK, 2 Tx slots) 32 29
GPRS (GMSK, 3 Tx slots) 31 28
GPRS (GMSK, 4 Tx slots) 30 27
Maximum Tune up Target power

Mode WCDMA Band V
RMC 12.2K 23
HSDPA Subtest-1 23
HSDPA Subtest-2 23
HSDPA Subtest-3 23
HSDPA Subtest-4 23
HSUPA Subtest-1 23
HSUPA Subtest-2 23
HSUPA Subtest-3 22
HSUPA Subtest-4 22
HSUPA Subtest-5 22
Mode / Band Bluetooth Average Power(dBm)
Bluetooth 1
Mode / Band BLE Average Power(dBm)
Bluetooth -8

Maximum Target Average Power for Production Unit (dBm)

IEEE 802.11
b g n-HT20 n-HT40
Mode / Band
WLAN 2.4 GHz Band 13 10 10 8
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3.3.Applied Standards

FCC 47CFR §2.1093 Radiofrequency Radiation Exposure Evaluation: Portable Devices

ANSI C95.1, 1992: Safety Levels with Respect to Human Exposure to Radio Frequency
Electromagnetic Fields, 3 kHz to 300 GHz.(IEEE Std C95.1-1991)

IEEE Std 1528™-2003: IEEE Recommended Practice for Determining the Peak
Spatial-Average Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques.

KDB 865664 D01 SAR measurement 100 MHz to 6 GHz v01r03: SAR Measurement
Requirements for 100 MHz to 6 GHz

KDB 447498 D01 Mobile Portable RF Exposure v05r02: Mobile and Portable Device RF
Exposure Procedures and Equipment Authorization Policies

KDB 648474 D04 Handset SAR v01r02: SAR Evaluation Considerations for Wireless
Handsets.

KDB 941225 D01 SAR test for 3G devices v03: SAR Measurement Procedures CDMA 2000
1x RTT, 1x Ev-Do, WCDMA, HSDPA/HSPA

KDB 941225 D06 Hotspot Mode SAR v02: SAR Evaluation Procedures for Portable Devices
with Wireless Router Capabilities

KDB 248227 D01 SAR meas for 802 11 a b g v01r02: SAR Measurement Procedures for
802.11a/b/g Transmitters.

3.4.SAR Limit

This device belongs to portable device category because its radiating structure is
allowed to be used within 20 centimeters of the body of the user. Limit for General
Population/Uncontrolled exposure should be applied for this device, it is 1.6 W/kg

as averaged over any 1 gram of tissue.
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4. TEST CONDITIONS

4.1. Temperature and Humidity

Ambient temperature (°C): 21-22
Ambient humidity (RH %): 59-60

4 .2.Introduction of SAR

SAR is related to the rate at which energy is absorbed per unit mass in an object

exposed to a radio field. The SAR distribution in a biological body is complicated

and is usually carried out by experimental techniques or numerical modeling. The

standard recommends limits for general public group.

SAR Definition:

SAR =1(MJ=QLMJ sar=cT  sar=ZIE[
dt\ dm ) dt\ pdv ot P

In the first equation, the SAR definition is the time derivative (rate) of the

incremental energy (dW) absorbed by (dissipated in) an incremental mass (dm)
contained in a volume element (dv) of a given density p ).

In the second equation, C is the specific head capacity, 6T is the temperature rise
and ot is the exposure duration.

The last equation relates to the electrical field, where o is the conductivity of the
tissue, p is the mass density of the tissue and E is the rms electrical field strength.
However for evaluating SAR of low power transmitter, electrical field measurement
is typically applied.

SAR is expressed in units of Watts per kilogram (W/kg)

4.3.Test Configuration

GSM Test Configuration
The tests for GSM850 and GSM1900, a communication link is set up with a System
Simulator by air link. The Absolute Radio Frequency Channel Number (ARFCN) is
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allocated to 128, 190 and 251 respectively in the case of GSM850, to 512, 700 and
885 respectively in the case of GSM1900. Device output power was set to maximum
power level for all tests. Using CMU200 the power control level is set to “ 5" for
GSM850, setto “ 0” for GSM1900.

WCDMA Test Configuration

The following tests were completed according to the test requirements outlined in
section 5.2 of the 3GPP TS34.121-1 specification. The EUT supports power Class 3,

which has a nominal maximum output power of 24 dBm (+1.7/-3.7).

Mode Rel99
Subtest ---
Loopback Mode Test Mode 1
WCDMA General Rel99 RMC 12.2kbps RMC
Settings Power Control Algorithm Algorithm2
B! py 8/15

For WWAN SAR testing, the device was controlled by using a base station emulator.
Communication between the device and the emulator was established by air link. The
distance between the EUT and the antenna of the emulator is larger than 50 cm and
the output power radiated from the emulator antenna is at least 30 dB smaller than

the output power of EUT.
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5. DESCRIPTION OF THE TEST EQUIPMENTS

5.1.Measurement System and Components

Last
No. Equipment Model No. | Manufacturer Asset No. Calibration Period
Data
1 SAR test system TX60L SPEAG SB6810 --- ---
2 SAR Probe ES3DV3 SPEAG SB6810/02 2014.07.22 1year
System Validation
3 D835V2 SPEAG SB6810/04 2012.09.24 3year
Dipole,835MHz
System Validation
4 D1900Vv2 SPEAG SB6810/05 2012.09.21 3year
Dipole,1900MHz
System Validation
5 D2450V2 SPEAG SB6810/06 2012.10.18 3year
Dipole,2450MHz
6 Dielectric Probe Kit 85070E Agilent SB6810/12 - -
Dual-directional
7 778D Agilent SB6810/07
coupler,0.10-2.0GHz
Dual-directional
8 772D Agilent SB6810/08
coupler,2.00-18GHz
9 Coaxial attenuator 8491A Agilent SB6810/09
10 Power Amplifier ZHL42W Agilent SB6810/10 - -
11 Signal Generator SMR20 R&S SB3438 2015.01.17 1year
12 Power Sensor NRP-Z21 R& S SB7941/05 2014.08.13 1year
13 Power Sensor NRP-Z21 R& S SB7941/06 2014.08.13 1year
14 Call Tester CMU 200 R&S SB3441 2015.03.10 1year
Data Acquisition
15 DAE4 SPEAG SB6810/01 2015.03.09 1Year
Electronics
16 Software DASY52 SPEAG SB6810/14 -- --

The measurements were performed using an automated near-field scanning system, DASY5,
manufactured by Schmid & Partner Engineering AG (SPEAG) in Switzerland. The SAR

extrapolation algorithm used in all measurements was the

algorithm.

Report No.: WT158001024

advanced extrapolation”

Page 14 of 114




Report No.: WT158001024 Page 15 0f 114



5.2.1sotropic E-field Probe Type ES3DV3

Construction

Calibration
Frequency

Directivity

Dynamic Range

Dimensions

Application

5.3.Phantoms

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

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

Calibration certificate in Appendix C

10MHz to 4GHz (dosimetry); Linearity: £0.2dB (30MHz to 4GHz)
1+ 0.2 dB in HSL (rotation around probe axis)

+ 0.3 dB in HSL (rotation normal to probe axis)

5 uyW/g to > 100mW/g; Linearity: = 0.2 dB

Overall length: 330 mm

Tip length: 20 mm

Body diameter: 12 mm

Tip diameter: 3.9 mm

Distance from probe tip to dipole centers: 2.0 mm

General dosimetry up to 4 GHz

Compliance tests of mobile phones

Fast automatic scanning in arbitrary phantoms

The phantom used for all tests i.e. for both system checks and device testing, was
the twin-headed "SAM Phantom", manufactured by SPEAG. The SAM twin

phantom is a fiberglass shell phantom with 2mm shell thickness (except the ear

region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used

the left and right head profile sections. Body SAR testing also used the flat section

between the head profiles.
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5.4.Tissue-equivalent Liquids

Tissue-equivalent liquids that are used for testing, which are made mainly of sugar,
salt and water solution. All tests were carried out using tissue-equivalent liquids
whose dielectric parameters were within + 5% of the recommended values. All tests
were carried out within 24 hours of measuring the dielectric parameters.

The depth of the Tissue-equivalent liquid was 15.0£0.5 cm measured from the ear

reference point (ERP) during system checking and device measurements.
Tissue-equivalent liquid Recipes

The following recipe(s) were used for Head Tissue-equivalent liquid(s):
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Liquid depth in the flat Phantom (15.1cm depth)
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Ingredient Frequency Band

(% by weight ) 800-900 1800-1900 800-900 1800-1900
Tissue Type Head Head Body Body
Water 40.6 56.1 50.8 68.9
Sugar 58.2 - 48.2 --
Salt 1.0 0.03 0.9 0.1
Preventol D-7 0.1 -- 0.1 --
DGMBE - 43.87 -- 31
Cellulose 0.1 - -- --
Ingredient Frequency Band

(% by weight ) 2450 2450

Tissue Type Head Body

Water 54.8 68.4

Sugar -- --

Salt -- -

Preventol D-7 -- --

DGMBE 45.2 31.6

Cellulose -- --

Tissue-equivalent liquids used in the Measurements

Dielectric parameters of the Tissue-equivalent liquids were measured before testing
using the dielectric probe kit and the Network Analyzer. The measurement is carried
out following the Agilent 85070 dielectric probe software instruction. A calibration of
the probe open in air, probe with shorting block and probe in water is performed
before measurement. After calibration, Insert the probe into the tissue liquid, trigger a

measurement on software interface and record the data.
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Head Tissue-equivalent liquid measurements:

fIMHz Date Tested | Dielectric Target | Delta(%) | Tolera | Temp

Parameters nce (°C)
(%)

835 2015.03.31 Er=41.7 415 0.48% +5 21
©=0.99 0.97 2.06%

1900 2015.04.01 ¢ =407 40.0 1.75% +5 22
0=143 1.40 2.14%

2450 2015.04.01 €r=39.0 39.2 -0.51% +5 22
=174 1.80 -3.33%

Body Tissue-equivalent liquid measurements:

fIMHz Date Tested | Dielectric Target | Delta(%) | Tolera | Temp

Parameters nce (°C)
(%)

835 2015.03.31 ¢ =556 55.2 0.72% +5 21
©=1.02 1.05 -2.86%

1900 2015.04.01 €r=52 8 53.3 -0.94% +5 22
0=1.45 1.52 -4.61%

2450 2015.04.01 £ =51.3 52.7 -2.66% +5 22
o =1.96 1.95 0.51%
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System Checking

The manufacturer calibrates the probes annually. A system check measurement

was made following the determination of the dielectric parameters of the

tissue-equivalent liquid, using the dipole validation kit. A power level of 250mW was

supplied to the dipole antenna, which was placed under the flat section of the twin
SAM phantom.

(-
j %

Signal

Generator| |

Pass

Dir.Coupler

=-=

I S

ih

Cable

The system checking results (dielectric parameters and SAR values) are given in

the table below.

System checking, Head Tissue-equivalent liquid:

fIMHz Date Tested | SAR(W/kg), | Target | Delta(%) | Tolerance | Temp
19 (%) (°C)
835 2015.03.31 9.32 9.35 0.32% +10 21
1900 2015.04.01 39.04 39.4 0.91% +10 22
2450 2015.04.01 52.4 52.3 0.19% +10 22
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System checking, Body Tissue-equivalent liquid:

fIMHZz Date Tested | SAR(W/kg), | Target | Delta(%) | Tolerance | Temp
19 (%) (°C)
835 2015.03.31 9.36 9.46 -1.06% 10 21
1900 2015.04.01 40.8 40.7 -0.25% 10 22
2450 2015.04.01 48.4 50.8 -4.72% 10 22

Plots of the system checking scans are given in Appendix A.

5.5.Device Holder

The device was placed in the device holder (illustrated below) that is supplied by

SPEAG as an integral part of the DASY system.

The DASY device holder is designed to cope with the different positions given in

the standard. It has two scales for device rotation (with respect to the body axis)

and device inclination (with respect to the line between the ear reference points).

The rotation centers for both scales is the ear reference point (ERP). Thus the

device needs no repositioning when changing the angles.
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Device holder supplied by SPEAG

5.6.Test Position

Against Phantom Head

The Mobile phone shall be tested in the “ cheek” and “ tilted” position on left

and right sides of the phantom.

Define of the “ cheek” position:

a) Position the device with the vertical center line of the body of the device and the
horizontal line crossing the center piece in a plane parallel to the sagittal plane
of the phantom. While maintaining the device in this plane, align the vertical
center line with the reference plane containing the three ear and mouth
reference point (M, RE and LE) and align the center of the ear piece with the
line RE-LE.

b) Translate the mobile phone box towards the phantom with the ear piece aligned
with the line LE-RE until the phone touched the ear. While maintaining the
device in the reference plane and maintaining the phone contact with the ear,
move the bottom of the phone until any point on the front side is in contact with
the cheek of the phantom or until contact with the ear is lost.

Define of the “ tilted” position:

a) Position the device in the “ cheek” position described above.

b) While maintaining the device the reference planes described above and pivoting

against the ear, move it outward away from the mouth by an angle of 15

degrees or until contact with the ear is lost.

Define of the reference lines and points,

on the phone and on the phantom and initial position
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Front view

% Centre line

Top view

Cheek position Tilt position
“ Cheek” and® tilted” position of the mobile phone on the left side

Body Worm Configuration

Body-worn operating configurations should be tested with the belt-clips and holsters
attached to the device and positioned against a flat phantom in normal use
configurations. Devices with a headset output should be tested with a headset
connected to the device. The distance between of the device and the phantom was

kept 15mm.

5.7.Scan Procedures

First, area scans were used for determination of the field distribution. Next, a zoom
scan, a minimum of 5x5x7 points covering a volume of at least 30x30x30mm, was
performed around the highest E-field value to determine the averaged SAR value.
Drift was determined by measuring the same point at the start of the area scan and

again at the end of the zoom scan.

5.8.SAR Averaging Methods

The DASYS software includes all numerical procedures necessary to evaluate the
spatial peak SAR values. The base for the evaluation is a “ cube” measurement

in a volume of (30mm)3 (7x7x7 points). The maximum SAR value was averaged
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over the cube of tissue using interpolation and extrapolation.

The interpolation, extrapolation and maximum search routines within Dasy5 are all
based on the modified Quadratic Shepard’ s method.

The interpolation scheme combines a least-square fitted function method with a
weighted average method. A trivariate 3-D / bivariate 2-D quadratic function is
computed for each measurement point and fitted to neighbouring points by a
least-square method. For the zoom scan, inverse distance weighting is
incorporated to fit distant points more accurately. The interpolating function is finally
calculated as a weighted average of the quadratics.

In the zoom scan, the interpolation function is used to extrapolate the Peak SAR

from the deepest measurement points to the inner surface of the phantom.
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6. MEASUREMENT UNCERTAINTY

6.1.Uncertainty for SAR Test

Uncertainty Budget of DASY for frequency range 300 MHz to 3 GHz

Uncertainty Component Tol. Prob | Div ci ci.ui(%) | vi
(%) | Dist. (19) | (19)

Measurement System

Probe Calibration 5.9 N 1 1 5.9 o
Axial Isotropy +47 |R J3 0.7 +1.9 ©
Hemispherical Isotropy +9.6 R \/§ 0.7 3.9 o
Boundary Effect #10 |R J3 |1 06 |
Linearity 47 | R J3 |1 £27 |
System Detection Limits +1.0 |R J3 1 +0.6 ©
Readout Electronics +0.3 N 1 1 +0.3 o
Response Time +0.8 R \/g 1 0.5 ®
Integration Time +2.6 R \/g 1 1.5 w
RF Ambient Conditions - Noise +3.0 R \/§ 1 1.7 o
RF Ambient Conditions - Reflections +3.0 R \/§ 1 1.7 o
Probe Positioner Mechanical Tolerance 0.4 R \/§ 1 10.2 o
Probe Positioning with respect to Phantom Shell +2.9 R \/§ 1 1.7 w
Extrapolation, interpolation and Integration Algorithms 1.0 R \/g 1 0.6 »

for Max. SAR Evaluation

Test Sample Related

P4

Test Sample Positioning 2.9 1 2.9 145

Device Holder Uncertainty

Output Power Variation - SAR drift measurement

I+
(6]
— —
&1
—
I+
8

Phantom and Tissue Parameters

Phantom Uncertainty (shape and thickness tolerances) 4.0 R \/é 1 2.3 o
Conductivity Target - tolerance 5.0 R \/é 0.43 1.2 £
Conductivity - measurement uncertainty +2.5 N 1 0.43 +1.1 £
Permittivity Target - tolerance 5.0 R \/§ 0.49 1.4 o
Permittivity - measurement uncertainty 2.5 N 1 0.49 1.2 5
Combined Standard Uncertainty +10.7 387
Expanded STD Uncertainty +21.4
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6.2.Uncertainty for System Validation

Uncertainty Component Uncert. Prob. Div. (ci) Std. Unc. (vi)
value Dist. (19) (19) veff
Probe Calibration +6.55 % N 1 1 16.55 % 1
Axial Isotropy +4.7 % R J3 1 +2.7 % 1
Hemispherical Isotropy +9.6 % R \/§ 0 +0 % 1
Boundary E_ects +1.0 % R \/g 1 +0.6 % 1
Linearity 4.7 % R |3 1 27 % 1
System Detection Limits +1.0 % R \/g 1 +0.6 % 1
Modulation Response +0 % R \/g 1 +0 % 1
Readout Electronics +0.3 % N 1 1 +0.3 % 1
Response Time 0 % R \/5 1 +0 % 1
Integration Time 0 % R \/5 1 +0 % 1
RF Ambient Noise £1.0 % R J3 1 £0.6 % 1
RF Ambient Re R J3 1
ections 1.0 % +0.6 % 1
Probe Positioner +0.8 % \/§ 1 +0.5 % 1
Probe Positioning +6.7 % \/§ 1 +3.9% 1
Max. SAR Eval. £2.0 % J3 1 +1.2% 1
Dipole Related
Deviation of exp. dipole +5.5 % \/g 1 +3.2 % 1
Dipole Axis to Liquid Dist. +2.0 % J3 1 +1.2% 1
Input power & SAR dirift +3.4 % J3 1 +20% 1
Phantom and Setup
Phantom Uncertainty +4.0 % R \/§ 1 +2.3 9% 1
SAR correction +1.9 % R \/5 0.84 +0.9 % 1
Liquid Conductivity (meas.) 2.5 % N 1 0.71 1.8 % 1
Liquid Permittivity (meas.) 25 % N 1 0.26 0.7 % 1
Temp. unc. -Conductivity +1.7 % R J3 0.71 +0.7 % 1
Temp. unc. -Permittivity +0.3 % R J3 0.26 +0.0 % w
Combined Std. Uncertainty +10.1 %
Expanded STD Uncertainty +20.1 %
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7. CONDUCTED POWER TEST RESULTS

GSM Conducted Power Measurement Results

Band: GSM850 Burst Conducted Power (dBm) / Average power (dBm)
Channel 128 190 251 128 190 251
Frequency (MHz) 824.2 836.6 848.8 824.2 | 836.6 | 848.8
GSM (GMSK, 1 Tx slot) 32.49 32.60 32.58 -9.03dB [ 2346 | 2357 | 23.55
GPRS (GMSK, 1 Tx slot) | 32.47 32.60 32.56 -9.03dB [ 2344 | 2357 | 2353
GPRS (GMSK, 2 Tx slots) | 31.49 31.60 31.55 -6.020B | 2547 | 25.58 | 25.53
GPRS (GMSK, 3 Tx slots) | 28.83 28.92 28.88 -4.26dB | 2457 | 2466 | 24.62
GPRS (GMSK, 4 Tx slots) | 27.96 28.01 27.89 -3.01dB [ 2495 |[25.00 | 24.88
Band: GSM1900 Conducted Power (dBm) / Average power (dBm)
Channel 512 661 810 512 661 810
Frequency (MHz) 1850.2 | 1880 | 1909.8 1850.2 | 1880 | 1909.8
GSM (GMSK, 1 Tx slot) 29.74 29.80 | 29.65 -9.03dB | 20.71 20.77 | 20.62
GPRS (GMSK, 1 Tx slot) 29.73 29.80 | 29.66 -9.03dB | 20.70 20.77 | 20.63
GPRS (GMSK, 2 Tx slots) 28.74 28.80 | 28.69 -6.02dB [ 22.72 22.78 | 22.67
GPRS (GMSK, 3 Tx slots) 26.32 26.38 | 26.26 -4.26dB | 22.06 22.12 | 22.00
GPRS (GMSK, 4 Tx slots) 25.64 25.60 | 25.65 -3.01dB | 22,63 2259 | 2264

Remark:

1. Division Factors
To average the power, the division factor is as follows:

1Txslot = 1 transmit time slot out of 8 time slots

=> conducted power divided by (8/1) =>-9.03 dB
2Txslots = 2 transmit time slots out of 8 time slots
=> conducted power divided by (8/2) => -6.02 dB
3Txslots = 3 transmit time slots out of 8 time slots
=> conducted power divided by (8/3) => -4.26 dB
4Txslots = 4 transmit time slots out of 8 time slots
=> conducted power divided by (8/4) =>-3.01 dB
2. For Head SAR testing, GSM should be evaluated, therefore the EUT was set in
GSM Voice for GSM850 and GSM1900 due to its highest frame-average power.

3. For Body worn mode SAR testing, GPRS should be evaluated, therefore the EUT
was set in GPRS (GMSK, 2 Tx slots) for GSM850 and GSM1900 due to its highest
frame-average power.
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WCDMA Conducted Power Measurement Results

Band WCDMA Band V

Channel 4,132 4,182 4,233
Frequency (MHz) 826.4 836.4 846.6
RMC 12.2K 22.81 22.90 22.38
HSDPA Subtest-1 21.86 21.76 21.48
HSDPA Subtest-2 21.86 21.77 21.47
HSDPA Subtest-3 21.38 21.29 21.00
HSDPA Subtest-4 21.36 21.26 20.99
HSUPA Subtest-1 19.87 19.74 19.38
HSUPA Subtest-2 19.84 19.77 19.39
HSUPA Subtest-3 20.85 20.73 20.42
HSUPA Subtest-4 19.30 19.29 18.92
HSUPA Subtest-5 20.86 20.75 20.42

Remark:

1. Per KDB 941225 D01, RMC 12.2kbps setting is used to evaluate SAR.

2. Per KDB941225 D01, RMC 12.2kbps setting is used to evaluate SAR. If
HSDPA/HSUPA output power is <0.25dB higher than RMC, and Reported SAR
with RMC12.2kbps setting is <1.2W/kg, HSDPA/HSUPA SAR evaluation can be
excluded.
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WLAN 2.4GHz Band Conducted Power

802.11b Average Power (dBm)
Channel Frequency(MHz) | Data Rate (bps)
1M bps 2M bps 5.5M bps 11M bps
CHO1 2,412
12.98 12.98 12.9 12.78
CH 06 2,437 12.93 12.87 12.78 12.67
CH 11 2,462 12.83 12.76 12.69 12.56
802.11g Average Power (dBm)
Channel Frequency(MHz) | Data Rate (bps)
6M bps 9M bps 12M bps 18M bps 24M bps 36M bps 48M bps 54M bps
CH 01 2,412 8.69 8.67 8.66 8.58 8.46 8.43 8.35 8.23
CH 06 2,437 9.82 9.78 9.76 9.67 9.56 9.5 9.41 9.3
CHM 2,462 8.92 8.87 8.85 8.78 8.65 8.58 8.51 8.38
802.11n-HT20 Average Power (dBm)
Channel Frequency(MHz) | Data Rate (bps)
MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
CH 01 2,412 8.59 8.56 8.48 8.36 8.33 8.25 8.13 7.91
CH 06 2,437 9.89 9.83 9.74 9.63 9.57 9.48 9.37 9.11
CHM 2,462 8.72 8.65 8.58 8.45 8.38 8.31 8.18 7.91
802.11n-HT40 Average Power (dBm)
Channel Frequency(MHz) | Data Rate (bps)
MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7
CHO03 2,422 6.10 5.99 5.87 5.85 5.84 5.76 5.64 5.53
CH 06 2,437 7.96 7.91 7.8 7.76 7.74 7.65 7.54 7.39
CH 09 2,452 6.08 5.94 5.81 5.76 5.74 5.67 5.54 5.41

Remark:

1. Per KDB 248227 D01 v01r02, choose the highest output power channel to test
SAR and determine further SAR exclusion

2. For each frequency band, testing at higher data rates and higher order modulations
is not required when the maximum average output power for each of these
configurations is less than 1/4dB higher than those measured at the lowest data rate.
2.4GHz WLAN SAR was tested on 802.11b 1Mbps.

3. Per KDB 248227 D01 v01r02, 11g, 11n-HT20 and 11n-HT40 output power is less
than 1/4dB higher than 11b mode, thus the SAR can be excluded.
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Bluetooth 2.4GHz Band Conducted Power

Channel Frequency(MHz) | Average Power
(dBm)

CHO 2,402 0.19

CH 39 2,441 0.67

CH78 2,480 0.34

BLE 2.4GHz Band Conducted P

ower

Channel Frequency(MHz) | Average Power
(dBm)

CHO 2,402 -8.05

CH19 2,440 -8.06

CH 39 2,480 -8.17
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8. EUT ANTENNA LOCATIONS

Top

BT/¥IFI Ant (Tx/Rx)

Back sida of device

Right Left
Main Ant {(Tx/Rx)
Bottom
Mobile Hotspot Sides for SAR Testing
Mode Back Side | Front Side | Left Edge | Right Edge | Top Edge | Bottom Edge
GSM 850 Yes Yes Yes Yes N/A Yes
GSM 1900 Yes Yes Yes Yes N/A Yes
UMTS Band V Yes Yes Yes Yes N/A Yes
2.4GHz WLAN Yes Yes Yes N/A Yes N/A

Note: When the antenna-to-edge distance is greater than 2.5cm, such position does not need to be tested.
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9. MEASUREMENT RESULTS

Remark:

1. Per KDB 447498 D01v05, the reported SAR is the measured SAR value adjusted
for maximum tune-up tolerance.

Scaling Factor = tune-up limit power (mW) / EUT RF power (mW), where tune-up limit
is the maximum rated power among all production units.

Reported SAR(W/kg)= Measured SAR(W/kg)* Scaling Factor

2. Per KDB 447498 DO01v05, for each exposure position, if the mid channel or
highest output channel reported SAR <0.8W/kg, other channels SAR testing are not
necessary

9.1.GSM 850 SAR results

GSM850 Head

Test Freq. Burst Tune-Up Scaling Measured Reported
Position (MHz) Average Limit Factor SAR SAR
Band Mode Ch. Power | (dBm) (Wikg) (Wikg)
(dBm)
GSM850 GSM Voice Left Cheek 190 | 836.6 32.6 33 1.096 0.187 0.205
GSM850 GSM Voice Left Tilted 190 | 836.6 32.6 33 1.096 0.125 0.137
GSM850 GSM Voice Right Cheek 190 | 836.6 32.6 33 1.096 0.173 0.190
GSM850 GSM Voice Right Tilted 190 | 836.6 32.6 33 1.096 0.142 0.156
GSM 850 Body
Distance 10mm
Test Freq. Burst Tune-Up Scaling Measured Reported
Position (MHz) Average Limit Factor SAR SAR
Band Mode Ch. Power | (dBm) (Wikg) (Wikg)
(dBm)
GSM850 GSM Voice Front 190 | 836.6 32.6 33 1.096 0.213 0.233
GSM850 GSM Voice Back 190 | 836.6 32.6 33 1.096 0.386 0.423
Worst Case Position of Head With Headset
GSM850 | GSM Voice Back | 190 | 836.6 | 32.6 | 33 1.096 0.388 | 0.425
Test Freq. Burst Tune-Up Scaling | Measured Reported
Position (MHz) Average Limit Factor SAR SAR
Band Mode Ch. Power | (dBm) (Wikg) (Wikg)
(dBm)
GSM850 GPRS Front 190 | 836.6 31.6 30 1.096 0.386
(GMSK, 2 Tx 0.423
slots)
GSM850 GPRS Back 190 | 836.6 31.6 30 1.096 0.550
(GMSK, 2 Tx 0.603
slots)
GSM850 GPRS Bottom 190 | 836.6 31.6 30 1.096 0.079
(GMSK, 2 Tx 0.087
slots)
GSM850 GPRS Left 190 | 836.6 31.6 30 1.096 0.303
(GMSK, 2 Tx 0.332
slots)
GSM850 GPRS Right 190 | 836.6 31.6 30 1.096 0.337
(GMSK, 2 Tx 0.369
slots)
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Note:
1.The value with blue color is the maximum SAR Value of each test band.

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at
the middle channel or highest output power channel for each test configuration is <
0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. When multiple slots are used, SAR should be tested to account for the maximum

source-based time-averaged output power.

4. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset
connected to the device. Since the reported
SAR was < 1.2 W/kg, no additional SAR evaluations using a headset cable were

required.

9.2.GSM 1900 SAR results

GSM1900 Head

Test Freq. Burst Tune-Up Scaling | Measured Reported
Position (MHz) Average Limit Factor SAR SAR
Band Mode Ch. Power | (dBm) (Wikg) (Wikg)
(dBm)
GSM1900 | GSM Voice Right Cheek | 661 | 1880.0 | 29.8 30 1.047 0.171 0.179
GSM1900 | GSM Voice Right Tilted 661 | 1880.0 | 29.8 30 1.047 0.041 0.043
GSM1900 | GSM Voice Left Cheek 661 | 1880.0 | 29.8 30 1.047 0.066 0.069
GSM1900 | GSM Voice Left Tilted 661 | 1880.0 | 29.8 30 1.047 0.020 0.021
GSM 1900 Body
Distance 10mm
Test Freq. Burst Tune-Up Scaling Measure Reported
Position (MHz) Average Limit Factor d SAR
Band Mode Ch. Power | (dBm) SAR (Wikg)
(dBm) (W/kg)
GSM1900 | GSM Voice Front 661 | 1880.0 | 29.8 30 1.047 0.156 0.163
GSM1900 | GSM Voice Back 661 | 1880.0 | 29.8 30 1.047 0.306 0.320
Worst Case Position of Head With Headset
GSM1900 | GSM Voice Bottom Side | 661 | 1880.0 | 29.8 30 1.047 0.308 0.322
Test Freq. Burst Tune-Up Scaling | Measure Reported
Position (MHz) Average Limit Factor d SAR
Band Mode Ch. Power | (dBm) SAR (Wikg)
(dBm) (W/kg)
GSM1900 | GPRS Front 661 | 1880.0 29 1.047 0.163
(GMSK, 2 Tx 28.8 0.171
slots)
GSM1900 | GPRS Back 661 | 1880.0 29 1.047 0.352
(GMSK, 2 Tx 28.8 0.369
slots)
GSM1900 | GPRS Bottom 661 | 1880.0 29 1.047 0.302
(GMSK, 2 Tx 28.8 0.316
slots)
GSM1900 | GPRS Left 661 | 1880.0 29 1.047 0.030
(GMSK, 2 Tx 28.8 0.031
slots)
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GSM1900 | GPRS Right 661 | 1880.0 29 1.047 0.107
(GMSK, 2 Tx 28.8 0.112
slots)

Note:

1.The value with blue color is the maximum SAR Value of each test band.

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at
the middle channel or highest output power channel for each test configuration is <
0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. When multiple slots are used, SAR should be tested to account for the maximum
source-based time-averaged output power.

4. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset
connected to the device. Since the reported

SAR was = 1.2 W/kg, no additional SAR evaluations using a headset cable were
required.

9.3.WCDMA 850 SAR results

WCDMA 850 Head

Test Freq. Average Tune-Up Scaling Measure Reported
Position (MHz) Power Limit Factor d SAR
Band Mode Ch. (dBm) (dBm) SAR (Wikg)
(W/kg)
WCDMA850 Voice Right Cheek | 4182 | 836.4 22.90 23 1.023 0.231 0.236
WCDMA850 Voice Right Tilted 4182 | 836.4 22.90 23 1.023 0.135 0.138
WCDMA850 Voice Left Cheek 4182 | 836.4 22.90 23 1.023 0.289 0.296
WCDMA850 Voice Left Tilted 4182 | 836.4 22.90 23 1.023 0.132 0.135

WCDMA 850 Body

Distance 10mm

Test Freq. Average Tune-Up Scaling Measure Reported

Position (MHz) Power Limit Factor d SAR
Band Mode Ch. (dBm) (dBm) SAR (Wikg)

(W/kg)

WCDMA850 RMC12.2 Front 4182 | 836.4 22.90 23 1.023 0.372 0.381
WCDMA850 RMC12.2 Back 4182 | 836.4 22.90 23 1.023 0.547 0.560
WCDMA850 RMC12.2 Bottom 4182 | 836.4 22.90 23 1.023 0.088 0.090
WCDMA850 RMC12.2 Left 4182 | 836.4 22.90 23 1.023 0.364 0.372
WCDMA850 RMC12.2 Right 4182 | 836.4 22.90 23 1.023 0.310 0.317

Note:

1.The value with blue color is the maximum SAR Value of each test band.

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power channel for
each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported SAR was < 1.2
Wr/kg, no additional SAR evaluations using a headset cable were required.

9.4. WIFI SAR results

WIFI Head
Test Freq. Average Tune-Up Scaling Measure Reported
Band Mode Position Ch. (MHz) Power Limit Factor d SAR
(dBm) (dBm) SAR (W/kg)
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(Wikg)
WIFI 2.4GHz | 11b Left Cheek 6 2437 12.93 13 1.016 0.008 0.008
WIFI 2.4GHz | 11b Left Tilted 6 2437 12.93 13 1.016 0.007 0.007
WIFI 2.4GHz | 11b Right Cheek 6 2437 12.93 13 1.016 0.021 0.021
WIFI 2.4GHz | 11b Right Tilted 6 2437 12.93 13 1.016 0.017 0.017
WIFI Body
Distance 10mm
Test Freq. Average Tune-Up Scaling Measure Reported
Position (MHz) Power Limit Factor d SAR
Band Mode Ch. (dBm) (dBm) SAR (Wikg)
(W/kg)
WIFI 2.4GHz | 11b Front 6 2437 12.93 13 1.016 0.004 0.004
WIFI 2.4GHz | 11b Back 6 2437 12.93 13 1.016 0.009 0.009
WIFI 2.4GHz | 11b Top 6 2437 12.93 13 1.016 0.004 0.004
WIFI 2.4GHz | 11b Left 6 2437 12.93 13 1.016 0.007 0.007

Note:

1. The value with blue color is the maximum SAR Value of each test band.

2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power channel for

each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).
3. KDB 248227-SAR is not required for 802.11b/n channels when the maximum average output power is less than % dB higher than measured

on the corresponding 802.11g channels.

9.5.Repeated SAR results

Remark:

1 According to KDB 865664 DO01v01, for each frequency band, repeated SAR

measurement is required only when the measured SAR is =0.8W/kg.

2 KDB 865664 D01v01, if the deviation among the repeated measurement is <20%

and the measured SAR<1.45W/kg, only one repeated measurement is required.

3 The variability measurement procedures should be applied to the tissue medium

with the highest measured SAR, using the highest measured SAR configuration for

that tissue-equivalent medium.

Test Freq. Average Tune-Up Scaling | Measure Reported | Ratio
Position (MHz) Power Limit Factor d SAR
Band Mode Ch. @Bm) | (dBm) SAR (Wikg)
(Wikg)

Measured SAR of all frequency band are lower than 0.8W/kg, repeated SAR is not

required .
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10. SIMULTANEOUS TRANSMISSION SAR ANALYSIS

Mode Wireless Technology Frequency Band
Data Bluetooth 2.4GHz
Data BLE 2.4GHz
Voice/Data GSM/GPRS 850 1900
Voice/Data WCDMA Band V
DATA WIFI 2.4GHz
Position Applicable Combination
Simultaneous Transmission WWAN + WLAN 2.4GHz Band
Body-worn
WWAN + Bluetooth
Head

Remark:

1 GSM/WCDMA share the same antenna, and cannot transmit simultaneously

2 The reported SAR summation is calculated based on the same configuration and

test position.

3 Bluetooth SAR is estimated per KDB 447498 D01v05 based on the formula below.

i)  (max. power of channel, including tune-up tolerance, mW)/(min. test separation

distance, mm)]* [V f(GHz)/x] W/kg for test separation distances < 50 mm,;
where x = 7.5 for 1-g SAR, and x =

publication 447498, when the test separation distance is <5mm, a distance of

5mm is applied to determine estimated SAR.
i) 0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation

distances is > 50 mm.

10mm

5mm

Report No.: WT158001024

Wireless Interface

Tune-up Maximum power (dBm)
Rounded Power in mW
Distance mm

Frequency GHz

Estimated SAR for simultaneous
transmission analysis

Bluetooth
1
1
10
2.45

0.026

18.75 for 10-g SAR. Per FCC KDB
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Wireless Interface Bluetooth

Tune-up Maximum power (dBm) 1
Rounded Power in mW 1
Distance mm 5
Frequency GHz 245
Estimated SAR for simultaneous 0.053

transmission analysis

5 According to KDB 447498 D01v05, simultaneous transmission SAR is compliant if,
(i) Scalar SAR summation < 1.6W/kg.

(i) SPLSR = (SAR1 + SAR2)1.5 / (min. separation distance, mm), and the peak
separation distance is determined from the square root of [(x1-x2)2 + (y1-y2)2 +
(z1-z2)2], where (x1, y1, z1) and (x2, y2, z2) are the coordinates of the extrapolated
peak SAR locations in the zoom scan.

If SPLSR < 0.04, simultaneously transmission SAR measurement is not necessary.
(iif) Simultaneously transmission SAR measurement, and the reported multi-band
SAR < 1.6W/kg.

Simultaneously transmission Analysis of the highest reported SAR

Head
WWAN (PCE) Bluetooth (DSS) WWAN+ Simultaneous
Max. WWAN Estimated Bluetooth | Bluetooth transmission
Position WWAN Band SAR (W/kg) SAR (W/kg) (Wikg) SPLSRS | SAR test
0.04 exclusion
Left cheek WCDMA Band V 0.296 0.053 0.349 - Excluded
WWAN (PCE) WIFI 2.4G (DTS) WWAN+ Simultaneous
Max. WWAN | Max DTSSAR (Wikg) | DTS (Wkg) transmission
Position WWAN Band SAR (W/kg) SPLSRS | SAR test
0.04 exclusion
Left cheek WCDMA Band V 0.296 0.021 0.317 - Excluded
Body worn 10mm
WWAN (PCE) Bluetooth (DSS) WWAN+ Simultaneous
Max. WWAN Estimated Bluetooth | Bluetooth transmission
Position WWAN Band SAR (W/kg) SAR (W/kg) (Wikg) SPLSRS | SAR test
0.04 exclusion
Back GSM850 0.603 0.026 0.629 - Excluded
WWAN (PCE) WIFI 2.4G (DTS) WWAN+ Simultaneous
Max. WWAN | Max DTSSAR (Wikg) | DTS (W/kg) transmission
Position WWAN Band SAR (W/kg) SPLSRs | SAR test
0.04 exclusion
Back GSM850 0.603 0.009 0.612 - Excluded
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APPENDIX A: SYSTEM CHECKING SCANS
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SystemPerformanceCheck—D835 Head

Date: 2015.03.31
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 — SN:4d141

Communication System: CW; Communication System Band: Not Specified; Frequency:
835 MHz;Communication System PAR: 0 dB

Medium parameters used: f =835 MHz; o =0.99 mho/m; €. =41.7; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF(6.55, 6.55, 6.55):;
Calibrated: 2014.07.22. ;

e Electronics: DAE4 Sn876; Calibrated: 2015. 03. 09.
e Phantom: SAM 1; Type: QDOOOP40CC; Serial: TP:1504

e Measurement SW: DASY52, Version 52.8 (0): SEMCAD X Version 14.6.4 (4989)

Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 2.50 W/kg

Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 49.769 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.434 mW/g

SAR(1 g) = 2.33 mW/g; SAR(10 g) = 1.51 mW/g

Maximum value of SAR (measured) = 2.50 W/kg
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—-2.17

-4.35

-b.52

-8.70

-10.87

0 dB = 2.50 W/kg
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SystemPerformanceCheck-D835 Body

Date: 2015.03.31
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 — SN:4d141

Communication System: CW; Communication System Band: Not Specified; Frequency:
835 MHz;Communication System PAR: 0 dB

Medium parameters used: f =835 MHz: o =1.02 mho/m; ¢, =55.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF(6.75, 6.75, 6.75):
Calibrated: 2014.07.22. ;

e Electronics: DAE4 Sn876; Calibrated: 2015. 03. 09.
e Phantom: SAM 1; Type: QDOOOP40CC; Serial: TP:1504

e Measurement SW: DASY52, Version 52.8 (0): SEMCAD X Version 14.6.4 (4989)

Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 2.52 W/kg

Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 49.854 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.434 mW/g

SAR(1 g) = 2.34 mW/g; SAR(10 g) = 1.54 mW/g

Maximum value of SAR (measured) = 2.51 W/kg
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—-2.17

-4.35

-b.52

-8.70

-10.87

0dB = 2.51 Wi/kg
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SystemPerformanceCheck—D1900 Head

Date :2015.04.01.
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900VZ2 - SN:5d162

Communication System: CW; Communication System Band: Not Specified; Frequency:
1900 MHz;Communication System PAR: 0 dB

Medium parameters used: f = 1900 MHz; o = 1.43 mho/m; €. = 40.7; p = 1000
kg/m’

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF(5.41, 5.41, 5.41);
Calibrated: 2014.07.22. :

e Electronics: DAE4 Sn876; Calibrated: 2015. 03. 09.
e Phantom: SAM 1; Type: QDOOOP40CC; Serial: TP:1504

o Measurement SW: DASY52, Version 52.8 (0); SEMCAD X Version 14.6.4 (4989)

Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 14.8 W/kg

Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 85.692 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.506 mW/g

SAR(1 g) = 9.76 mW/g; SAR(10 g) = 6.09 mW/g

Maximum value of SAR (measured) = 14.7 W/kg
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—-3.28

-6.56

-9.85

-13.13

-16.41

0dB = 14.7 W/kg
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SystemPerformanceCheck-D1900 Body

Date: 2015.04.01.
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900VZ2 - SN:5d162

Communication System: CW; Communication System Band: Not Specified; Frequency:
1900 MHz;Communication System PAR: 0 dB

Medium parameters used: f = 1900 MHz; o = 1.45 mho/m; €. = 52.8; p = 1000
kg/m’

Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF(5.12, 5.12, 5.12);
Calibrated: 2014.07.22. :

e Electronics: DAE4 Sn876; Calibrated: 2015. 03. 09.
e Phantom: SAM 1; Type: QDOOOP40CC; Serial: TP:1504

o Measurement SW: DASY52, Version 52.8 (0); SEMCAD X Version 14.6.4 (4989)

Pin=250mW/Area Scan (61x61x1): Interpolated grid: dx=15mm, dy=15mm

Maximum value of SAR (interpolated) = 14.5 W/kg

Pin=250mW/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 85.872 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.503 mW/g

SAR(1 g) = 10.2 mW/g; SAR(10 g) = 5.29 mW/g

Maximum value of SAR (measured) = 14.6 W/kg
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SystemPerformanceCheck-D2450 Head

Date: 2015.04.01.
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:818

Communication System: CW; Communication System Band: Not Specified; Frequency: 2450
MHz ; Communication System PAR: O dB

Medium parameters used: f = 2450 MHz; o = 1.74 mho/m; ¢, = 39.0; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:
DASY5 Configuration:Probe:

ES3DV3 - SN3203; ConvF(5.07, 5.07,5.07); Calibrated: 2014.12.19.;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QDOOOP40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (0); SEMCAD X Version 14.6.4 (4989)

Pin=250mW/Area Scan (81x81x1): Interpolated grid: dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 18.2 W/kg

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.205 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 24.541 mW/g

SAR(1 g) =13.1 mWI/g; SAR(10 g) = 6.11 mW/g

Maximum value of SAR (measured) = 18.3 W/kg
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SystemPerformanceCheck-D2450 Body

Date: 2015.04.01.
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:818

Communication System: CW; Communication System Band: Not Specified; Frequency: 2450
MHz ; Communication System PAR: O dB

Medium parameters used: f = 2450 MHz; o = 1.96 mho/m; ¢, = 51.3; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:
DASY5 Configuration:Probe:

ES3DV3 - SN3203; ConvF(4.72, 4.72,4.72); Calibrated: 2014.12.19.;
Electronics: DAE4 Sn876; Calibrated: 2015.03.09.

Phantom: SAM 1; Type: QDOOOP40CC; Serial: TP:1504

Measurement SW: DASY52, Version 52.8 (0); SEMCAD X Version 14.6.4 (4989)

Pin=250mW/Area Scan (81x81x1): Interpolated grid: dx=12mm, dy=12mm

Maximum value of SAR (interpolated) = 18.3 W/kg

Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 82.205 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 24.691 mW/g

SAR(1¢g) =12.1 mWI/g; SAR(10 g) =5.71 mW/g

Maximum value of SAR (measured) = 18.4 W/kg
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APPENDIX B: System Validation

Per KDB 865664 D02v01, SAR system validation status should be documented to
confirm measurement accuracy. SAR measurement systems are validated according
to procedures in KDB 865664 D01v01. The validation status is documented according
to the validation date(s), measurement frequencies, SAR probe and tissue dielectric
parameters. When multiple SAR system is used, the validation status of each SAR
system is needed to be documented separately according to the associated system
components.

A tabulated summary of the system validation status including the validation date(s),
measurement frequencies, SAR probe and tissue dielectric parameters are shown as
below.

Date Probe Tested Freq| Tissue Ccw Mod. Validation
SIN MHz Sensitivity Linearity Isotropy | Mod Duty Factor Peak to Average|
Power Ration
2014-11.17 | 3203 835 Body Pass Pass Pass GMSK Pass N/A
2014-11-16 | 3203 1900 Body Pass Pass Pass GMSK Pass N/A
2014-11-16 | 3203 2450 Body Pass Pass Pass OFDM Pass N/A
Date Probe Tested Freq| Tissue Ccw Mod. Validation
SIN MHz Sensitivity Linearity Isotropy | Mod Duty Factor Peak to Average|
Power Ration
2014-11.22 | 3881 835 Body Pass Pass Pass GMSK Pass N/A
2014-11-23 | 3881 1900 Body Pass Pass Pass GMSK Pass N/A
2014-11-23 | 3881 2450 Body Pass Pass Pass OFDM Pass N/A
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APPENDIX C: MEASUREMENT SCANS

Date: 2015.03. 31.

Maxim pro GSM850 Head Left Cheek Mid

Medium: HSL900
Communication System: Left Cheek-Mid; Communication System Band: GSM 850 (824.0 — 849.0 MHz) ; Frequency:
836.6 MHz;Duty Cycle: 1:5.99791
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.89 mho/m; ¢. = 41.478; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (9. 41, 9.41, 9.41); Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

GSM 850 Left cheek/Mid/Area Scan (51x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 9.592 V/m; Power Drift = -0.05 dB
Fast SAR: SAR(1 g) = 0.187 mW/g; SAR(10 g) = 0.130 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.198 W/kg

GSM 850 Left cheek/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=Smm, dy=8mm, dz=5mm
Reference Value = 9.592 V/m; Power Drift = —0.05 dB

Peak SAR (extrapolated) = 0.231 mW/g

SAR(1 g) = 0.187 mW/g; SAR(10 g) = 0. 146 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.195 W/kg
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0 dB =0.198 W/kg = -14.07 dB W/kg

Date: 2015. 03. 31.

Maxim pro GPRS850 Body Rear Mid

Medium: MSL900
Communication System: GPRS FDD (TDMA, GSMK) ; Communication System Band: GSM 850 (824.0 — 849. 0 MHz) ; Frequency:
836.6 MHz;Duty Cycle: 1:5.01187
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.858; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (9. 34, 9. 34, 9.34) ; Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015. 03. 09.

GPRS 850 Facedown/Mid/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 9.592 V/m; Power Drift = —0.05 dB
Fast SAR: SAR(1 g) = 0.542 mW/g; SAR(10 g) = 0.381 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.569 W/kg

GPRS 850 Facedown/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.592 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.677 mW/g

SAR(1 g) = 0.550 mW/g; SAR(10 g) = 0.423 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.573 W/kg
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0 dB = 0.569 W/kg = -4.90 dB W/kg

Date: 2015. 03. 31.

Maxim pro GSM850 Body Rear Mid

Medium: MSL900
Communication System: Generic GSM; Communication System Band: GSM 850 (824. 0 — 849. 0 MHz) ; Frequency: 836. 6
MHz ;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.858; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (9. 34, 9. 34, 9.34) ; Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

GSM 850 Back 15mm/Mid/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 9.592 V/m; Power Drift = —0.05 dB
Fast SAR: SAR(1 g) = 0.391 mW/g; SAR(10 g) = 0.274 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.411 W/kg

GSM 850 Back 15mm/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 9.592 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.471 mW/g

SAR(1 g) = 0.386 mW/g; SAR(10 g) = 0.299 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.405 W/kg
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0dB = 0.411 W/kg = -7.71 dB W/kg

Date: 2015. 03. 31.

Maxim pro GSM850(Ear) Body Rear Mid

Medium: MSL900
Communication System: Generic GSM; Communication System Band: GSM 850 (824. 0 — 849. 0 MHz) ; Frequency: 836. 6
MHz ;Duty Cycle: 1:8.30042
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.858; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (9. 34, 9. 34, 9.34) ; Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

GSM 850 Back 15mm/Mid 2/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 17.887 V/m; Power Drift = -0.13 dB
Fast SAR: SAR(1 g) = 0.394 mW/g; SAR(10 g) = 0.272 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.418 W/kg

GSM 850 Back 15mm/Mid 2/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.887 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.576 mW/g

SAR(1 g) = 0.388 mW/g; SAR(10 g) = 0.274 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.413 W/kg
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0 dB = 0.418 W/kg = -7.58 dB W/kg

Date: 2015. 04. 01.

Maxim pro GSM1900 Head Left Cheek Mid

Medium: HSL.1900
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 — 1910.0 MHz) ; Frequency:
1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.45 mho/m; €. = 39.74; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF(8.09, 8.09, 8.09) ; Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

1900 Left GSM Head/1900 GSM Cheek-Mid/Area Scan (51x61x1): Interpolated grid: dx=1.500 mm,
dy=1. 500 mm

Reference Value = 4.024 V/m; Power Drift = 0.05 dB

Fast SAR: SAR(1 g) = 0.157 mW/g; SAR(10 g) = 0.090 mW/g

Maximum value of SAR (interpolated) = 0.176 W/kg

1900 Left GSM Head/1900 GSM Cheek-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 4.024 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 0.308 mW/g

SAR(1 g) = 0.171 mW/g; SAR(10 g) = 0.089 mW/g

Maximum value of SAR (measured) = 0. 186 W/kg
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0dB =0.176 W/kg = -15.11 dB W/kg

Date: 2015. 04. 01.

Maxim pro GSM1900 Body Rear Mid

Medium: MSL1900
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 — 1910.0 MHz) ; Frequency:
1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.57 mho/m; €. = 51.14; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (8. 25, 8.25, 8.25); Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

1900_GSM1900/GSM1900 Back.Mid/Area,Scan (61X61X1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 9.756 V/m; Power Drift = —0.00 dB

Fast SAR: SAR(1 g) = 0.283 mW/g; SAR(10 g) = 0.162 mW/g

Maximum value of SAR (interpolated) = 0.317 W/kg

1900 GSM1900/GSM1900 Back Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=Smm,
dz=5mm

Reference Value = 9.756 V/m; Power Drift = —0.00 dB

Peak SAR (extrapolated) = 0.608 mW/g

SAR(1 g) = 0.306 mW/g; SAR(10 g) = 0. 152 mW/g

Maximum value of SAR (measured) = 0.337 W/kg
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0 dB = 0.317 W/kg = -9.99 dB W/kg

Date: 2015. 04. 01.

Maxim pro GSM1900(Ear) Body Rear Mid

Medium: MSL1900
Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 — 1910.0 MHz) ; Frequency:
1880 MHz;Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; o = 1.57 mho/m; €. = 51.14; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (8. 25, 8.25, 8.25); Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

1900 _GSM1900/GSM1900 Back Mid with headset/Area Scan (61x61x1) : Interpolated grid: dx=1.500
mm, dy=1.500 mm

Reference Value = 9.757 V/m; Power Drift = -0.04 dB

Fast SAR: SAR(1 g) = 0.281 mW/g; SAR(10 g) = 0.161 mW/g

Maximum value of SAR (interpolated) = 0.316 W/kg

1900 GSM1900/GSM1900 Back Mid with headset/Zoom Scan (5x5x7) /Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 9.757 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.625 mW/g

SAR(1 g) = 0.308 mW/g; SAR(10 g) = 0. 153 mW/g

Maximum value of SAR (measured) = 0.338 W/kg
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0 dB =0.316 W/kg = -10.02 dB W/kg

Date: 2015. 04. 01.

Maxim pro GPRS1900 Body Rear Mid

Medium: MSL1900
Communication System: GPRS FDD (TDMA, GSMK) ; Communication System Band: PCS 1900 (1850.0 — 1910.0 MHz) ;
Frequency: 1850.2 MHz;Duty Cycle: 1:5.01187
Medium parameters used: f = 1850.2 MHz; o = 1.53 mho/m; €. = 51.24; o = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (8. 25, 8.25, 8.25); Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03.09.

1900 _GPRS/GPRS1900 Facedown-Mid/Area Scan (101x71x1) : Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 10.870 V/m: Power Drift = 0.06 dB

Fast SAR: SAR(1 g) = 0.350 mW/g; SAR(10 g) = 0.198 mW/g

Maximum value of SAR (interpolated) = 0.408 W/kg

1900 GPRS/GPRS1900 Facedown-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 10.870 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.694 mW/g

SAR(1 g) = 0.352 mW/g; SAR(10 g) = 0. 181 mW/g

Maximum value of SAR (measured) = 0.370 W/kg
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0 dB = 0.408 W/kg = -7.80 dB W/kg

Date: 2015. 03. 31.

Maxim pro WCDMA BANDS5 Head Left Cheek Mid

Medium: HSL900
Communication System: UMTS—FDD; Communication System Band: Band 5, UTRA/FDD (824. 0 — 849. 0 MHz) ; Frequency:
836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.89 mho/m; ¢, = 41.478; p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (9. 41, 9.41, 9.41); Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

UMTS Band 5_left head cheek/Mid/Area Scan (51x61x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 17.969 V/m: Power Drift = 0.12 dB

Fast SAR: SAR(1 g) = 0.296 mW/g; SAR(10 g) = 0.203 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.313 W/kg

UMTS Band 5 left head cheek/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=bmm

Reference Value = 17.969 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.367 mW/g

SAR(1 g) = 0.289 mW/g; SAR(10 g) = 0.220 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.303 W/kg
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0 dB =0.313 W/kg = -10.08 dB W/kg

Date: 2015. 03. 31.

Maxim pro WCDMA BAND?5 Body Rear Mid

Medium: MSL900
Communication System: UMTS—FDD; Communication System Band: Band 5, UTRA/FDD (824. 0 — 849. 0 MHz) ; Frequency:
836.6 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.96 mho/m; ¢, = 55.858; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: EX3DV4 — SN3881; ConvF (9. 34, 9. 34, 9.34) ; Calibrated: 2014. 07. 22. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

UMTS Band 5 body Back/Mid/Area Scan (51x51x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 17.969 V/m; Power Drift = 0.12 dB
Fast SAR: SAR(1 g) = 0.549 mW/g; SAR(10 g) = 0.386 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.577 W/kg

UMTS Band 5 body Back/Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 17.969 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.664 mW/g

SAR(1 g) = 0.547 mW/g; SAR(10 g) = 0.419 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.571 W/kg
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0 dB = 0.577 W/kg = -4.77 dB W/kg

Date: 2015. 04. 01.

Maxim pro WiFi 802.11b Head Right Cheek Mid

Medium: HSL2450
Communication System: WiFi (802. 11a/b/g/n); Communication System Band: 802. 11b; Frequency: 2442 MHz;Duty
Cycle: 1:2.29034
Medium parameters used (interpolated): f = 2442 MHz; o = 1.831 mho/m; ¢, = 37.997; o = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: ES3DV3 — SN3203; ConvF (4. 55, 4.55, 4.55); Calibrated: 2014. 12. 19. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

802. 11b-rightHead/right Cheek-Mid/Area Scan (51x61x1): Interpolated grid: dx=1.500 mm,
dy=1. 500 mm

Reference Value = 1.202 V/m; Power Drift = 0.15 dB

Fast SAR: SAR(1 g) = 0.019 mW/g; SAR(10 g) = 0.00944 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.0216 W/kg

802. 11b-rightHead/right Cheek-Mid/Zoom Scan (5x5x7) /Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=bmm

Reference Value = 1.202 V/m; Power Drift = 0.15 dB

Peak SAR (extrapolated) = 0.048 mW/g

SAR(1 g) = 0.021 mW/g; SAR(10 g) = 0.00867 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (measured) = 0.0274 W/kg
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0 dB =0.0216 W/kg = -33.29 dB W/kg

Date: 2015. 04. 01.

Maxim pro WiFi 802.11b Body Rear Mid

Medium: MSL2450
Communication System: WiFi (802. 11a/b/g/n); Communication System Band: 802. 11b; Frequency: 2442 MHz;Duty
Cycle: 1:2.29034
Medium parameters used (interpolated): f = 2442 MHz; o = 1.999 mho/m; ¢, = 50.981; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:Probe: ES3DV3 — SN3203; ConvF (4. 47, 4. 47, 4.47) ; Calibrated: 2014. 12. 19. ; Electronics:
DAE4 Sn876; Calibrated: 2015.03. 09.

802. 11b 2/Facedown-Mid/Area Scan (61x81x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Reference Value = 1.877 V/m; Power Drift = 0.13 dB
Fast SAR: SAR(1 g) = 0.010 mW/g; SAR(10 g) = 0.00519 mW/g

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.0132 W/kg

802. 11b 2/Facedown-Mid/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=Smm, dz=5mm
Reference Value = 1.877 V/m; Power Drift = 0.13 dB

Peak SAR (extrapolated) = 0.023 mW/g

SAR(1 g) = 0.00914 mW/g; SAR(10 g) = 0.00447 mW/g

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.0101 W/kg
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Report No.: WT158001024

June 26, B3

Accepialle Conditions for SAR Measurements Using Probes and Dipoles
Calibrated under the SPFEAG-TMC Dual-Logo Calibration Program to
Support FCC Equipment Certification

The accepiable conditions for SAR measurements using probes, dipoles and DAEs
calibrated by TMC (Telecommnmnication Metrology Ceter of MITT in Beijing, China},
undler the Dual-Logo Calibeation Certificate program and quality assurance (CA)
protocols estallished between SPEAG (Schmid & Partmer Engineering AG, Switzerland)
and TME, to suppart FOC (L8 Federal Commmmications Comimission) equipment
certification are defined and deseribed in the following,

1} The ngreement established between SPEAG and TMC iz only applicable o
calibration services performed by TMC where its clients (companies and divisions of
such companies) are headquartered in the Greater China Region, including Taiwan
and Hong Kong. This agreement is subject to renewal al the end of each calendar
year between SPEAG and TMC, TMC shall inform the FCC of any changes or carly
termination to the agreement,

Only a subset of the calibration services specified in the SPEAG-TML agreement,

while it remains valid, are applicable to SAR measurements performed using such

equipment for supporting FCC equipment certification. These are identified in the
fl lowing,

a) Calibeation of dosimetric (SAR) probes EX3DVx, ETIDVY and ES30Vx,

i) Free-space E-field and H-Meld probes, including those used for HAC (hearing
aid compatibility) evaluation, lemperature probes, ather probes or equipmentd
ot identified in this document, when calibrated by TMC, are excluded and
caniol be wsed for measurements o support FOC equipment certification.

it) Signal specific and bundled probe calibrations based on PME (probe
modulation response) characteristics are handled according to the
requirements of KDB 865664; that is, “Until standnrdized procedures are
available to make such determination, the applicability of a signal specific
probe calibration for testing specific wireless modes and technologies is
determined on a case-hy-case basis through KIDB inquiries, including SAR
system verification requirements.”

by Calibration of SAR system validation dipoles, excluding HAC dipoles,

¢] Calibration of data acquisition electronics DAEIV, DAEAVx and DAEasyVx.

d) For FCC cquipment certificalion purposes, (he frequency range of SAR probe and
dipole calibeations is limited to 700 MHz - 6 GHz and provided it is supported by
the equipment identified in the TMC QA protocol (a separate altachment to this
document).

) The identical system and equipment sefup, measurement configurations,
hardware, evaluation algorithms, calibration and QA protocols, incleding the
format of calibration certificates and reporis used by SPEAG shall be applied by
TMC.

£ The calibeated items are only applicable 1o SPEAG DASY 4 and DASY 5 or
higher version systems.

2
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) The SPEAG-TMC agreement includes specific protocols identified in the fellowing

4)

i)

to ensure the quality of calibralion services provided by TMC under this SPEAG-

THIC Dual-Logo calibration agreement are equivabent to the calibration services

provided by SPEAG. TMC shall, upon request, provide copies of documentation fo

the FCC 1o substantiate program implementation.

g The Inter-laboratory Calibration Evaluation (TLCE) stated in the TMOC QA

protocol shall be performed between SPEAG and TMC at least once every 12

months, The ILCE acceptance criteria defined in the TMC QA protocol shall be

satisfied for the TMC, SPEAG and FCC agreements to remain valid,

Check of Calibration Certificate (CCC) shall be performed by SPEAG for all

calibrations performed by TMC. Writlen confirmation from SPEAG is required

for TMC to issue calibraiion cerdificnies under the SPEAG-TMC Dual-Logo
calibration program. Quarterly reports for all calibrations performed by ThWC
under the program are also issued by SPEAG.

c) The calibration equipment and measurement system used by TMOC shall be
verified bofore each calibration service according to the specific reference SAR
probes, dipoles, and DDA E calibrated by SPEAG. The results shall be reproducibie
and within the defined acceptance criteria specified in the TMC QA protocol
before each actual calibration can commence, TMC shall maintain records of the
measurement and calibration system verification resulis for all ealibrations,

dy Quality Check of Calibration (QCC) certificates shall be performed by SPFEAG st
least onee every 12 montha, SPEACG shall vigit TMI facilities to verify the
laboratary, equipment, applicd procedures and plavsibility of random|ly selected
cerlificates.

A copy of this document, to be updated annially, shall be provided to TMC clients

that aceept calibration services aecording (o the SPEAG-TMC Dual-Logo calibration

program, which should be presented 1o a TCB (Telecommmmication Certificidion

Baey}, 1o facilitate FCC equipment approval,

s

TMC shall address any questions mised by its clients or TCBs relating to the SPEAG-
TMC Dual-Logo calibration program and inform the FCC and SPEAG of any critical

isaNEs.

Change Nole: Revised on June 26 1o clarlly the applicabilily of PMIE and Bundled probe calibeations
according io the requirements of KDB 863664,
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E-mail: hinaul.com Hup:vwww.chinatl.en
Client AUDEN Certificate No: = 214-97164

CALIBRATION GERTIFICATE

Object ES3DV3 - SN:3203

Calibration Procedure(s) TMC-OS-E-02-195

Calibration Procedures for Dosimetric E-field Probes

Calibration date: December 19, 2014

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)'c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards _ ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 101919 01-Jut-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101547 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Power sensor NRP-Z91 | 101548 01-Jul-14 (CTTL, No.J14X02146) Jun-15
Reference10dBAttenuator | 18N50W-10dB  13-Mar-14(TMC,No.JZ14-1103) Mar-16
Reference20dBAttenuator | 18N50W-20dB  13-Mar-14(TMC,No.JZ14-1104) Mar-16
Reference Probe EX3DV4 | SN 3617 28-Aug-14(SPEAGN0.EX3-3617_Aug14) Aug-15
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14) Jan -15
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGeneratorMG3700A | 6201052605 01-Jul-14 (CTTL, No.J14X02145) Jun-15
Network Analyzer E5071C | MY46110673  15-Feb-14 (TMC, No.JZ14-781) Feb-15 |
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer /}%
Reviewed by: Qi Dianyuan SAR Project Leader S/
Approved by: Lu Bingsong Deputy Director of the laboratory h %(‘ﬁ
Issued: Decemier 20, 2014

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z14-97164 Page 1 of 11
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Glossary:
TSL tissue simulating liquid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
AB,CD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8

8=0 is normal to probe axis

8 rotation around an axis that is in the plane normal to probe axis (at measurement center), i

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:

M

easurement Techniques”, June 2013

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

Certi

NORMzx,y,z: Assessed for E-field polarization =0 (f<900MHz in TEM-cell; f>>1800MHz: waveguide).
NORMEX,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E? -field uncertainty inside TSL (see below ConvF).

NORM(f)x,y,z = NORMAx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

Ax,Y,2; Bx,y.z; Cx,%,2;VRx,y,2:A,B,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f<800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from50MHz to+100MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

ficate No: Z14-97164 Page 2 of 11

Report No.: WT158001024

Page 71 of 114



P\, ojlaboration with
&=777. s p e a g
R T

CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-6230M633-2079 Fax: +86-10-62304633-2504
E-mail: ctti@chinattl.com Hup:/iwww.chinattl.cn

Probe ES3DV3

SN: 3203

Calibrated: December 19, 2014
Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: Z14-97164 Page 3 of 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

Basic Calibration Parameters

Sensor X SensorY Sensor Z - Unc (k=2)
Norm(uV/(Vim)*)* 1.39 1.37 1.19 +10.8%
DCP(mV)® 103.9 100.8 104.3
Modulation Calibration Parameters
uiD Communication A B lc D VR Tunc® |
System Name dB dBuvV dB mV (k=2)
0 cw X 0.0 0.0 1.0 0.00 298.4 +2.3%
Y 0.0 0.0 1.0 2928
z 0.0 0.0 1.0 2727

The reported uncertainty of measurement 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 approximately 95%.

A The uncertainties of Norm X, Y, Z do not affect the E*field uncertainty inside TSL (see Page 5 and Page 6).

Numerical linearization parameter: uncertainty not required.

€ Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.

Certificate No: Z14-97164

Report No.: WT158001024
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DASY/EASY — Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Head Tissue Simulating Media

— 5
f [MHz]° Peﬁ:’:::::yf c°"‘::m':.t" ConvF X | ConvF Y | ConvF Z | Alpha® [:::; {L::;tj
900 415 0.97 6.55 6.55 655 | 032 | 1.66 | £12%
1810 40.0 140 | 520 5.20 520 | 067 | 1.27 | £12%
2450 | 392 180 | 455 | 455 | 455 | 090 | 1.10 | £12% |

© Frequency validity of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
¥ At frequency below 3 GHz, the validily of tissue parameters (e and o) can be relaxed to +10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o) is

restricted to +5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary

effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies

between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary.

Certificate No: Z14-97164

Report No.: WT158001024
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

Calibration Parameter Determined in Body Tissue Simulating Media

— . G

| f[MHz]® P::::‘:;yﬁ Conc:;::‘:;!ity ConvF X | ConvF Y | ConvF Z | Alpha® [::::: :‘:::}
900 56.0 1.06 6.20 6.20 620 | 055 | 138 | 112%
1810 533 1,62 488 4.88 488 | 046 | 160 | +12%
2450 | 527 1.95 4.47 4.47 447 | 059 | 1.55 |£12%

¢ Frequency validity of £100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to +50MHz. The

uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.
F At frequency below 3 GHz, the validity of tissue parameters {€ and g) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (¢ and o} is

restricted to £5%. The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.
© Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-8 GHz at any distance larger than haif the probe tip diameter from the boundary.

Certificate No: Z14-97164
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Frequency response {normalized)

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: +7.5% (k=2)
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Receiving Pattern (®), 6=0°

=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £0.9% (k=2)
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Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)

Input Signal[uV]
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment

=900 MHz, WGLS R9(H_convF) f=1810 MHz, WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £2.8% (K=2)
Certificate No: Z14-97164 Page 10 0f 11
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DASY/EASY - Parameters of Probe: ES3DV3 - SN: 3203

_Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 175.2 -
Echanical Surface Detection Mode enabled
:ptical Surface Detection Mode disable
_Probe Overall Length 337mm-_
Probe Body Diameter 10m:
?ip Length 10mm
_Tip Diameter 4mm_
Probe Tip to Sensor X Calibration Point 2m;11_
P—robe Tip to Sensor Y Calibration Point 2mm
_Probe Tip to Sensor Z Calibratior;n Point 2mm
l_R-ecommanded Measurement Distance from Surface 3mm J

Certificate No: Z14-97164 Page 11 of 11

Report No.: WT158001024 Page 80 of 114



APPENDIX E: RELEVANT PAGES FROM DIPOLE VALIDATION KIT

REPORT(S)

Report No.: WT158001024 Page 81 of 114



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 6004 Zurlch, Swhtzerland

Aceredited by the Seiss Acoredilalion Servca ([SAS)
The Swiss Accreditation Service Is one of the signatories fo the EA
Multilateral Agreement for the racognition of ealibration certificales

Client SMQ (Auden)

Schwelzerizeher Katibrierdbonst
Service sulsse d'étalonnage
Servizio svizzero di laratura
Swiss Calibratlon Service

Acereditation Mo SCS 108

Cartificate No: DB35V2-4d141_Sepi2

|CALIBRATION CERTIFICATE

Gibjact

! Calibration precedura(s)

Calibration date:

DE3EY2 - SM: 4d14

QA CAL-05.vE

Calibration procedure for dipole validation kits above 700 MHz

September 24, 2012

Calibragion Equipment ugad (MATE critical for calibralion)

This calibration cartificate dacumaenls ha baceatdity bo nalnal slandards, which realize the physical units of measunements (51
Tha measrements and the wcartainiies wih conlidence prebabilily s glvan on he Tallowing pagas and an gar of the certitloals.

All calibrations have been condwsled in e closed laboralony faciity: envirenmend lmgeraure (22 £ 31°C and humdity < #0%.

‘This calibration cortdicala shall not be reprodused axcapl in lull willsul willan approval of tha laborstary.

Primary Standards |ImE Col Diate (Certticale Mo} Schadifad Calibration

Powier malar EFM- 4424 GHAT4A07T04 {5-0al-11 [No. 217-01451) Trl-12

Power sansor HP B481A LIGATRR2TAS O5-Cwl-11 ko, 217-01451) Oal-12

Ralgranca 20 48 Afleruslor 5h: 5O5E (20k) 7-Mar-12 (No. 217-01530) Agr-13

Type-M mismateh combination S B4 7.2 DEAET Z7-Mar-12 (Mo, 217-01533} Aprt3

Rederanca Probe ESI0VE SN: 3205 30-Dac-11 Mo, ES3-3205_Dec11) D12

DAES S B0 27-dun-12 (Mo, DAEL-GOT_Jun 1) dun-13

Secondary Standands [ iow Chirck Dala (in house) Sehishuled Chack

Pawer sansor HP BA81A U hvdionzaiy 180002 fin hause check Ocl-11) tn housa check: Oet-13

HF ganemlor A&S SWMT-06 10005 0d-fsg-BE [ house check Ocl-11) I house check: Oct-13

etwor dnalyoar HP S76IE UHATIO0EEE SA206  18-Ocl-08 fin house check Oxl-11) In house check: Oct-12
Mama Funciicn Signalure

Calibrated Ly: lsraa El-Maoug Labaealory Technlclan (] Q{l ;:

Approsad by Kalja Poliowic Technical Managar

Pz

leswad: Seplember 24, 2012

Caortificate Mo DE3SYZ-4d141_Sep12

Report No.: WT158001024
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Swiss Calibration Service

Accreditad by il Swiss Accredialion Sarvica (SAS) Accreditation Ne: SCS 108
The Swiss Accredilation Service is ona of the elgnatories fo the EA
Mubilateral Agraemant for the resegnition of calibration certilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y.2

MR not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin &5

Additional Documentation:
d) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms orientad
parallel to the body axis.

Feed Point Impedance and Return 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 fead point. The Return Loss ensures o
reflected power. Mo uncertainty reguired.

Electrical 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, narmalized 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 measurement 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 approximately 85%.

Corificate Mo: DB35VE-4d141_Sepl2 Page 2 ol
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Measurement Conditions

DASY syslam conliguration, as far as not givan on page 1.

DASY Version DASYS Wh2.8.2
Extrapolation Advanced Extrapolation
Phantom docular Fiat Phantom
Distance Dipole Center - TSL 16 mm with Spacer
Zoom Scan Resolution dy, dy, dz =5 mm
Freguenoy #35 MHz = 1 MHz
Head TSL parameters
The lollowing parametars and calcuiallons were applied.
Temperalure Permittivity Conductivity
Meominal Head TSL parameters 22100 41.5 (0,90 mha/m
Measured Head TSL parametars (22.0+0.2) "G MILETH (.90 mhoim 2 6 %%
Head TSL temperatura change during test <060
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measured 250 mWW Input power 2.3 mW g
SAR for nominal Head TSL parametars noamalized to 1W 9.95 mW /g £ 17.0 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL candilion
SAR meazsured 250 mW Inpul power 1.53mW (g
SAR for nominal Head TSL parameters normalized 1o 1W 6.12 mW fg = 16.5 % (k=2)

Body TSL parameters
The following paramaters and calculations were appliad.
Temperature Parmittivity Conductivity
Mominal Bedy T5L parameters 22040 55.2 0.97 mhadm
Measured Body TSL parameters (P20 £ 0.8)°C 532£6% 100 mhofm + 6 %
Body TSL ternperature change during tost =05"C -
SAR result with Body TSL
SAR averaged over 1 om? (1 g) of Body TSL Condilion
SAH measured 250 mW inpul power 244 mW /g

SAR for noménal Body TSL parameless

normalized 1o 1W

946 mW g £ 17.0 % (k=2)

SAR averaged ever 10 cm® {10 g) of Body TSL

condition

SAR measurad

250 mW inpul power

100 mW /g

SAR Tor nominal Body TEL paramelers

normalized o 1W

6.25 mW / g + 16,5 % (k=2)

Certilicate Mo: DBASV2-4d141_Sepil
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Appendix
Antenna Parameters with Head TSL

Impedance, fransfermed 1o feed point HEEN-27j0
Fedurn Loss - PR.T dB

Antenna Parameters with Body TSL

! Impadance, transformed to feed point S0.10-1.940
l Reiurn Loss -346dB

General Antenna Parameters and Design

Electrical Delay (one diraclion) 1,391 ng

Allar borg berm use with 100W radiated power. only a slight warmning of the dipole near the feedpoint can be measured.

The dipole 5 made of standard semirigid coaxial cable, The center conductor of the feeding line is direclly connected to tha
sacond armn of the dipole, The antenna is therafors shor-cireuited for DC-signals. On soma of the dipoles, small and caps
are added fo the dipole arms in order to improwve matching when loaded acconding 1o the position as explained in the
"Measurement Conditions" paragraph. The SAR data are nol allecled by this change. The overall dipole length is still
according lo the Standard.

Mo excessive force must be applied 1o the dipola arms, because they might bend or the soldered connections near the

feedpoint may e demagad,
Additional EUT Data
Manufactured by SPEAG
Manufacturad on March 27, 2012
Cerilicate Mo: DE3EV2-4d141_Sepi2 Page dcf
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DASYS Validation Report for Head TSL

Diate: 24.09.2012

Test Laboratory: SPEAG, Zurich, Switzerland
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 24.00.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DBISV2 - SN: 4d 141

Communication System: CW; Frequency: 835 Mz

Medivm parameters used: = 835 MHz; o = 1 mho/my; g = 53.2; p= 1000 kg/m’
Phaniom section: Flat Section

Measurement Standard: DASY 3 (IEEEMEC/ANST Co3, 149-2007)

DASYS2 Configuration:
«  Probe: BSADWV3 - SMN3205; ConvF(6.02, 6,02, 6.02) Calibrated: 30.12.2001;
s Sensor-Surface: Jmin (Mechanical Surface Detection)
»  Electronics: DAB4 Sn601; Calibrated: 27062012
+  Phantom: Flal Phantom 4.901; Type: QDOD0OP49AA; Serial: 1001
« DASYSZ52.8.2(969) SEMCAD X 14.6.6(6824)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measwrement grid: dx=5mm, dy=5mm, dr=5mm

Reference Value = 55,345 Vim; Power Drift = 0.02 dB

Peak SAR (exicapolated) = 3.541 mWig

SAR(L g) = 244 mW/g; SAR(I0 g) = L6 mW/g

Maximum value of SAR (measured) = 2,85 Wikg

-9,60

12,00

0dB = 2.85 Wikg = 9.10 dB Wikg

Carificate Mo: DB3ISV2-4d141_Sepi2 Page 7 of &
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Impedance Measurement Plot for Body TSL
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D835V2, serial No. 4d141 Extended Dipole Calibrations
Referring to KDB 865664, if dipoles are verified in return loss (<-20dB, within 20% of prior
calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

835 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-24 -28.714 52.572 -2.7344
2014-9-23 -27.483 4.29% 50.588 -1.98 -5.0718 -2.34
835 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-24 -34.633 50.082 -1.8672
2014-9-23 -34.179 1.31% 50. 835 0.753 -5.7180 -3.8508
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835 Head
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835 Body
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Foughausstrasse 43, 8004 Zurlch, Switzerland

Accredibed by the Swiss Accredilabion Sarvice {SAS)

TV

x
A
ekl et

Sohweizerischer Kalibrlerdienst
Sarvice sulsse d'@alonnage
Servizlo svizzero di taralura

S  Swiss Calibration Service

Accraditation Mo SCS 108

The Swiss Accreditation Sarvice I8 one of the signatories to the EA
Muttilateral Agreement for the recognition of callbration carlificates

lignk SMQ {Auden)

Cerlificate No: D1900V2-5d162_Sepi12

lCA.LIBHATIUN CERTIFICATE

Cafibration Equipment used (MATE crilical for calibration)

Chject D1900V2 - SN: 5d162
Calibalion procedure(s) QA CAL-05.vE
Calibrafion dale: Septlember 21, 2012

Calibration procedure for dipole validation kits above 700 MHz

This caliration cortificils decuments tha fraceabilily 1o nallonal standards, which reallze the physical wnits of measmamenls (S1).
Tha measuramints and (he uncersintios wilh contidance probabiity s given an the foiowing pages and are par of e cenilicate,

All cafibrations have bean conduciod In Ihe cosad labomlory fncifly: endonment omgaralise {22 5 AV anel humidily < P0%.

Pilinary Stendards |io# Cal Dake (Colicala Mo | Sehadulad Calibration

Powar meter EFh-di2 | ciBazueod 05-Oct-11 (. R17-D1451] Oct-12

Powar sensor HP 84814 UEaraaETen 05-0hat-11 (M. 217-01451) o1z

Rafarance 30 48 Aflanimlor SM: G068 (20K) 7-Mir-12 (Mo, 297-01530) Ape-13

Typa-M mismaleh comblration Sk BOAT.2 J 06387 27-Mar-12 (Mo, 217.01533) Aprid

Aafarants Prebe E53003 SN 3206 a0-Dac-11 (Mo, ES3-3205_Deci1) Dec-12

DAES 8N 6o av-Jun- 12 (Mo, DAEA-B01 _Juni?) Jun-13

Hacondary Flandanls 1D # Chack Date {in housa) Hehedulad Check

Powar sensar HP 84814 My 00217 1800l -0 [fn house check Oel-11) I hiewse cheek: Qet13

AF ganerakor BAS SMT-06 | 1000 04 -Aug-89 {In howse check Ocl-11) In houss chegk: Ock-13

Metwark Analyzer HP 8753E [ 507390585 S4206  18-0cl-01 (inhouse check Ocl-11) In howese check: Oct-12
NMame Furcllon Signalura

Calibrafde lwy: laraa El-Maoug Laboratery Techniclan Am

Q(-OCMMJ\
Approved by Katja Polionis Technical Manugar

lazwad: Saplamber 29, 2012

! This calibration cerfilicata shall nol ke seproduced excepd in Il without writlon approval of the labaratory.

Cerlificate o D1200VE-50162_ Sap12
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Calibration Laboratory of
Schmid & Pariner
Engineering AG

Zeughausstragse 43, 8004 Zurich, Swilzerland

Sohwelzerlscher Katibrlerdienst
Service suisse d'élalonnage
Sarvizio svizzere dl taratura
Swiss Calibratlon Service

Accradited by the Swiss Accradiation Sarvice [SAS) Accreditation No.: ‘SCS 108
Tho Bwiss Accreditation Sarvice Is ane of the signatarias to the EA
Mulifateral Agreemant for tha recognition of calibration cerlificatas

Glossary:

TSL tissue simulating liquid

ConvF sensitivily in TSL / NORM x,y,2
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 Systerm Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

s Electrical 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
connector,

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

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

Cotificate Mo: D1200V2-5d162_Sept? Page 2 of &
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Measurement Conditions

DASY syatem conflguration, as far as nol given on page 1.
DASY Version DASYS | V62 8.2
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantam
Distance Dipole Center - TSL 10 Fimy wilh Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fregquency 1900 MHz + 1 MHz

Head TSL parameters

The following paramelers and catculations waro applied.

Temperature Permittivily | Conductivity
Mominal Head TSL parameters 22000 40.0 1.40 mhaim
Measured Head TSL parameters (22,0 £0.2) "C 406 6% 1.37 mho/m £ 6 %
Head TSL temperature change during test = 0.5 "G =
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition

SAR measured

250 mW input pawer

265 mW /g

SAR for rominal Head TSL paramalels

normalized to 1W

——

304 mW /g = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL

condition

SAR maasurad

250 mW input power

513 mW g

SAR for nominal Head TEL paramelers

normalized to TW

20,7 mW g £ 16.5 % (k=2)

Body TSL parameters

Tha lollowlng parameters and calculations wore applied.

Temperature Parmittivity Conductivity |
Mominal Body TSL paramelers 220°C 533 1,52 mhwdm
Measured Body TSL parameters 220+ 0.2) "0 A5 6% 1.54 mhafm + 6%
Body TSL temperatura change during test <0570 e
SAR result with Body TSL
SAR averaged over 1 om® (1 g) of Body TSL Condifion
S5AR maasurad 250 mW inpul power 10.3mWig

SAR for nominal Body TEL paramatens

normalizad 1o 1W

40.7 mW f g = 17.0 % (k=2)

SAR averaged over 10 em® (10 g) of Bady TSL

condition

SAR measured

250 mW imput power

545 mW /g

SAFA for nominal Body TSL parameters

normalized o 1W

21,6 mW i g = 16.5 % (k=2)

Cerificate Mo! D1200V2-5d162_Sep12
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Appendix
Antenna Parameters with Head TSL

Impedance, ransformed to feed poinl 320 +4.0(0 I
Heturn Loss - 26.1 dB I

Antenna Parameters with Body TSL

Impedance, ransformad 1o feed poin 49.2 01 + 5.0 ji}
Return Losa - 250948

General Antenna Parameters and Design

Elactrical Delay (one dirsction) 1197 ns j

Aftar bong berm use wilh 100W radiated power, only a slight warming of the dipobe near the feadpoint can be measirad,

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna s tharsfore shorl-cireuited for DC-signals. On some of the dipoles, small end caps
are added to the dipele ams in order to improve matehing when loaded according to the position as axplained in [17%:]
"Measurement Conditions” paragraph. The SAR data are not allected by this change. The overall dipole lenglh i still
according to the Stanciard.

Mo excessive forca must be applied to the dipole afms, because they mighl bend or the soldarad connections near he

feedpoint may ba damaged.

Additional EUT Data

anufaciured by SPEAG
Manufacturad o Decamber 20, 2011

Corificate Mo D1900V2-50H62_Sepil Page 4ol B
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DASYS Validation Report for Head TSL

Diate: 21092012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MIz; Type: DI900V2; Serial: D1900V2 - SN: 54162

Communication System: CW; Frequency: 1900 MHz

Medium parameters used: £ = 1900 MHz; & = 1.37 mho/in; & = 40.6; p = 1000 kg/m’
Phanton section: Flat Section

Measurement Standard: DASY S (IEEENECIANST Ca3,19-2007)

DASYS2 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(5.01, 501, 5.01%; Calibeated: 30.12.201 1;
o Sensor-Surface: 3mm {Mechanical Surface Detection )
+  Blectronics: DAE4 Sn601; Calibrated: 27.06,2012
«  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
»  DASYSZ 52.8.2(96Y); SEMCAD X 14.6.6(6824)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube O:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 95423 Vim; Power Drift = 0.04 dR

Peak SAR (extrapolated) = 17236 mW/g

SAR(L g) = 9.69 mW/g: SAR(10 g) = 5.13 mW/g

Maximum value of SAR (measored) = 11,9 Wik

AL
-B.00
-lz.0m

20,00

O0dB=11.9W/kg=2151 dB W/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 20.00.2002

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1900 MHz; Type: IH900VZ; Serial: D1900V2 - SN: 54162

Commumication System: CW; Frequeney: 1900 MHz

Medivm parameters wsed; U= 1900 MHz: o = 1.54 mho/m; g = 52.5; p= 000 kg-"m"
Fhantom section: Flat Section

Measurement Standard: DASY S (IEEEIEC/ANSI Cold. 19-2007)

DASY 32 Configoration:

Probe: ES3DVE - SN3203; ConvId 62, 4.62, 4,623 Calibrated: 30.12.2011;
Sensor-Surface: 3mm {Mechanical Surface Detection)

Electronics: DAEA Sn601; Calibrated: 27062012

Phantom: Flat Phantom 5.0 (back); Type: QDROOOPS0AA; Serial; 1002
DASYSZ 52.8.2(909); SEMCAD X 14.6.6{6824)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan {(Tx7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mumn, dz=3mm

Reference Value = 95423 Vim;, Power Diift = 0,02 dB

Peak SAR (extrapolated) = I7.979 mW/g

SAR(] p) = 10,3 mW/g; SAR(L) g) = 545 mW/g

Maximum value of SAR (measured) = 12,9 W/kg

~4.00

-12.00

16,00

0.0

0dB =129 Wike=2221 dB W/kg

Carlificate Mo: D1300V2-54162_Sep12 Page 7 of 8
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Impedance Measurement Plot for Body TSL
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D1900V2, serial No. 5d162 Extended Dipole Calibrations

Referring to KDB 865664, if dipoles are verified in return loss (<-20dB, within 20% of prior
calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

1900 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-21 -26.119 53.156 4.0098
2014-9-23 -25.731 -1.49 49.718 -3.438 2.5588 -1.451
1900 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-9-21 -28.393 52.982 2.543
2014-9-23 _25.222 -11.17 50.354 -2.628 4.9850 2.442
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1900 Head
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1900 Body
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Calibration Laboratory of A

A, £
: ) oy " ] Sehweizerischer Kalibrierdienst
Schmid & Partner %& G Service suisse détalonnage
Engineering AG s Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland "7,;;“;-\,"‘1;* 5 Swiss Calibration Service
Fealyplab ™

Accradited by the Swiss Accreditation Senvice [SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

client  SMQ (Auden) Cortificate No: D2450V2-818_0Oct12

CALIBRATION CERTIFICATE I

Object D2450V2 - SN: 818

Acereditation Mo: SCS 108

Calibration procedurals) QA CAL-05.vB

Calibration procedure for dipole validation kits above 700 MHz

Calibration data: October 18, 2012

This calibration certificale documents the fraceability 1o national standards, which realize the physical wnits of measuremants {S1).
The messurements and the uncertairtios with confidence probability are given on the foowing pages and ane par of the cenificata.

All calibrations have been conducted in the closad laboratory tacility: ervironment temparatura (22 = 3)°C and humidity = 70%

Calteabion Equipmant used (METE crifical for calibration)

Primary Standards | 1D # Cal Date (Cerilicate Noy Schedulad Calibration
| Power meler EFM-1424 GB3T480704 05-0ct=11 (Mo, 217-01451) Oct-12
Power sensor HP 84814 USaraazrea 05-Oct-11 [No. 217-01451) Oet-12
RAelerence 20 dB Atenuator SM: 5058 {20k) 27-Mar-12 [No. 217-01530) Apr-13
Typie-W misgmatch combination | SM: 5047 .2 / 0B32T 27-Mar-12 (Mo, 217-01533) Apr-13
Rafarence Proba ES30VA ' Sk 3205 a0-Dec-11 (No. ES3-3205_Dac11) Dec-12
DAE4 SN e 27-Jun-12 (Mo, DAEL-GDT_JuntZ} Jun-13
| Secondany Standarnds ID¥ Check Dade {in house) — Schedulad Check
| Power sensor HP B4B1A MY 41082317 18-01-02 {in house chisck Ocl-11) In housa chack: Oct-13
AF generator A&S SMT-06 100005 Od-Aug-94 {in house check Oet-11) tr s chack: Oct-13
MNetwork Anatyzer HP 8753E US37TI00565 S4206  18-Oct-01 (in housa check Oct-12) In house check: Oct-13
Mams Funclion Blgnmura
Caalibrated by, srag El-Maoug Laboraory Technician
| M &l "fa:cﬂuii
Approvad by Katjs Pokovic Technical Manager
e -

Issued: Oclober 18, 2012

\ﬂ?ﬁ.&'“’a’"”" cenificate shall not be reproduced excepd in full without written approval of the laboratery.
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zepughausstrasse 43, B004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Sarvice sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Accredited by the Swiss Accredalion Service (SAS) Accreditation No.: SCS 108
The Bwiss Accreditation Service i one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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”, December 2003

b) IEC 62209-1, "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 & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

s« 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
connector.

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

The reported uncertainty of measurement 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 approximately 85%.
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Measurement Conditions
DASY syslem configuration, as far as not given on page 1.

DASY Version DASYS V52 B3
Extrapolation Advanced Extrapolation
Phantom Maodular Fiat Phantom
Distance Dipole Center - TSL 10 mem with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency | 2450 MHZz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperatlure Permittivity Conductivity
Hominal Head TSL parameters | 22.0°C 8.2 1.80 mho'm
Measured Head TSL parameters | (22002 "C 3B.4 = 6 % 1.5 mho/m+6 %
Head TSL temperature change during test ] <0.5°C e -
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition |
| SAR measured 250 W input power 13.3 Wikog I
SAR for nominal Head TSL parametars normalized to 1W 52.3 Wikg £ 17.0 % (k=2)
SAR averaged over 10 cm’ (10 g} of Head TSL [ condition
SAR measurad | 250 mW input power £.19 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.5 Wikg £ 16.5 % (k=2)
Body TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity —|
Mominal Body TSL parameters 22.0°C 52.7 1.95 mham
Measured Body TSL parameters {(22.0£02)°C 51.0:6% 2.02 mho'm = 6 %
Body TSL temperature change during test =0.5"C == s
SAR result with Body TSL
SAR averaged over 1 cm” {1 g) of Body TSL Condition
SAR measured 250 mW input power 13.0 Wihkg
SAR for nominal Body TSL parameters normalizad to 1W 50.8 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em” {10 g) of Body TSL conditicn
| AR measurad 250 mW input power 6.03 W/kg
[ ‘SAR for nominal Body TSL parameters mormalized to 1W 23.8 Wikg = 16.5 % (k=2)

Report No.: WT158001024 Page 106 of 114



Appendix

Antenna Parameters with Head TSL

Impedance, ransformed to feed point 5300 +25j0
Return Loss - 28.4 dB

Antenna Parameters with Body TSL

Impadance, transfermed 1o feed point [ 0.1 0 + 4.4 0
Raturn Loss -27.1dB

General Antenna Parameters and Design

Electrical Delay {one direction) l— 1.185 ns

Atter lang term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding lina is directly connectad fo the
second armn of the dipole. The antanna is therefore short-circuited for DC-signals. On some of the dipoles. small end caps
are added to the dipole arms in arder to improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not gftected by this change. The overall dipole length is still
acearding Lo tha Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the saldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG

Manufacturad on Decemnbar 11, 2008
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DASYS Validation Report for Head TSL

Drate: 18.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818

Communication System: CW: Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.85 mho/m; &, = 38.4; p = 1000 ke/m’
Phantom section: Flat Section

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

DASY 52 Configuration:
» Probe: ES3IDV3 - SN3205; ConvF(4.45, 4,45, 4.45); Calibrated: 30.12.2011;
» Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 27.06.2012
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
= DASYS2 52.83(988); SEMCAD X 14.6.7(6848)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Walue = 99.551 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 27.4 Wikeg

SAR(I g) = 13.3 W/kg; SAR(10 g) = 6.19 W/kg

Maximum value of SAR (measured) = 17.0 Wikg

=5

-4.80

-8.60

=14.40

-19.20

-24.00

0dB = 17.0 Wikg = 12.30 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Diate: 18.10.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 818

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; o = 2.02 mho/m; £, = 51; p = 1000 kg/m’
Phantom section; Flat Section

Measurement Standard: DASY 5 (IEEE/EC/ANS] C63.19-2007)

DASYS2 Configuration:
o Probe: ES3DV3 - SN3205; ConvFi4.26, 4.26, 4.26); Calibrated: 30.12.2011:
= Sensor-Surface: 3mm (Mechanical Surface Delection)
« Electronics: DAE4 Sn601; Calibrated: 27.06.2012
«  Phantom: Flat Phantom 5.0 (back); Type: QDUOOPS0AA; Serial: 1002
« DASYS2 52.8.3(988);, SEMCAD X 14.6.7(6848)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm 2/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=3mm, dz=5mm

Reference Value = 95.079 V/im; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.9 Wikg

SAR(1 g) = 13 W/kg: SAR(10 g) = 6.03 W/kg

Maximum value of SAR (measured) = 17.0 W/kg

-4.80

-14.40

-19.20

-24L0n

0dB = 17.0 Wikg = 12.30 dBW/kg
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Impedance Measurement Plot for Body TSL
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D2450V2, serial No. 818 Extended Dipole Calibrations
Referring to KDB 865664, if dipoles are verified in return loss (<-20dB, within 20% of prior
calibration), and in impedance (within 5 ohm of prior calibration), the annual calibration is not
necessary and the calibration interval can be extended.

Justification of the extended calibration

2450 Head
Date of Return-Loss Delta(%) | Real Delta Imaginary Delta
Measurement (dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-10-18 -28.393 52.982 2.543
2014-9-17 -28.835 -0.68 51.253 -1.67 2.3540 -0.41
2450 Body
Return-Loss Delta(%) | Real Delta Imaginary Delta
(dB) Impedance(ohm) (ohm) Impedance(ohm) (ohm)
2012-10-18 -27.110 50.055 4.4121
2014-09-17 _26. 459 2.40 51.714 1.66 5. 4346 1.02
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2450 Head
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2450 Body
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