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TEST REPORT

Test Report No. : TRE14010002 J;:t; i’fizfsli
Equipment under Test : Professional & Outdoor Support Phone
Model /Type : S15
Listed Models : S15T, S15C, $15Q, S15L, S12, S19, Defender, RS61D

Ultimate, PROCOM Director, ROVER, TITAN T1

Applicant : Shenzhen Outfone Technology CO., LTD

Address : Room 408, Jianda building, #10 KeYuan Rd. Nanshan
District, Shenzhen, China

Manufacturer : Shenzhen Outfone Technology CO., LTD

Address : Room 408, Jianda building, #10 KeYuan Rd. Nanshan
District, Shenzhen, China

Test Result according to the

standards on page 4: Positive

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test
laboratory.



Report No.: TRE14010002 Page 3 of 117

Contents

Issued:2014-01-13

TEST STANDARDS 4
SUMMARY 5
General Remarks 5
Product Description 5
Equipment under Test 7
Short description of the Equipment under Test (EUT) 7
TEST Configuration 7
EUT operation mode 8
EUT configuration 8
Related Submittal(s) / Grant (s) 8
Modifications 8
Note 8
TEST ENVIRONMENT 9
Address of the test laboratory 9
Test Facility 9
Environmental conditions 9
SAR Limits 9
Equipments Used during the Test 10
SAR MEASUREMENTS SYSTEM CONFIGURATION 11
SAR Measurement Set-up 11
DASY5 E-field Probe System 12
Phantoms 13
Device Holder 13
Scanning Procedure 14
Data Storage and Evaluation 14
Tissue Dielectric Parameters for Head and Body Phantoms 16
Tissue equivalent liquid properties 17
System Check 17
TEST CONDITIONS AND RESULTS 25
Conducted Power Results 25
SAR Measurement Results 31
Measurement Uncertainty 34
System Check Results 36
SAR Test Graph Results 44
CALIBRATION CERTIFICATE 62
Probe Calibration Ceriticate 62
D450V3 Dipole Calibration Ceriticate 73
DAE4 Calibration Ceriticate 105
TEST SETUP PHOTOS 110

EUT PHOTOS




Report No.: TRE14010002 Page 4 of 117 Issued:2014-01-13

1. TEST STANDARDS

The tests were performed according to following standards:

IEEE Std C95.1, 1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio

Frequency Electromagnetic Fields, 3 KHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg as
averaged over any 1 gram of tissue for portable devices being used within 20 cm of the user in the
uncontrolled environment.

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.

SUPPLEMENT C Edition 01-01 to OET BULLETIN 65 Edition 97-01 June 2001 including DA 02-1438 June 19,

2002: Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency Electromagnetic
Fields Additional Information for Evaluation Compliance of Mobile and Portable Devices with FCC Limits for
Human Exposure to Radiofrequency Emissions.

KDB 447498 D01 Mobile Portable RF Exposure vO4: Mobile and Portable Device RF Exposure Procedures
and Equipment Authorization Policies

RSS-102 2010: Radio Frequency (RF) Exposure Compliance of Radiocommunication Apparatus (All
Frequency Bands)

KDB 616217 D04 SAR for laptop and tablets v01: SAR Evaluation Considerations for Laptop, Notebook,
Netbook and Tablet Computers

KDB865664 D01 SAR measurement 100 MHz to 6 GHz v01: SAR Measurement Requirements for 100 MHz
to 6 GHz

KDB865664 D02 SAR Reporting v01: RF Exposure Compliance Reporting and Documentation
Considerations

KDB248227: SAR measurement procedures for 802.112abg transmitters

FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation:Portable Devices

KDB648474 D04 SAR Handsets Multi Xmiter and Ant vO1: SAR Evaluation Considerations for Wireless
Handsets.

KDB941225 D06 Hot Spot SAR v01: SAR Evaluation Procedures for Portable Devices with Wireless Router
Capabilities

KDB941225 D03 Test Reduction GSM_GPRS EDGE V01 : Recommended SAR Test Reduction Procedures
for GSM/GPRS/EDGE
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2. SUMMARY

2.1. General Remarks

Page 5 of 117 Issued:2014-01-13

Date of receipt of test sample Jan 05, 2014
Testing commenced on Jan 05, 2014
Testing concluded on Jan 13, 2014

2.2. Product Description

The Shenzhen Outfone Technology CO., LTD’s Model: S15 or the “EUT” as referred to in this report; more

general information as follows, for more details, refer to the user’'s manual of the EUT.

Name of EUT Professional & Outdoor Support Phone
Model Number S15

FCCID 2ABMCS15

Radio Rated Output Power 30.00dBm

Modilation Type

QPSK for WCDMA,GMSK for GSM/GPRS/EGPRS,FM for Radio

Radio Channel Separation

12.5 KHz

Antenna Type

GSM/WCDMA (Internal),Radi(External)

Hardware version

1325_Main_PCB_V2.0

Software version

S15V8

Android version

422

GSM/EDGE/GPRS

Supported GSM/GPRS/EDGE

WCDMA Operation Frequency Band

FDD Band Il, FDD Band V

Supported Hotspot Not Supported
HSDPA Release Version Release 8
WCDMA Release Version R99

Extreme temp. Tolerance

-30°C to +60°C

Extreme vol. Limits

3.40VDC to 4.20VDC (nominal: 3.70VDC)

GSM/GPRS Operation Frequency GSM850/PCS1900
Band

GSM Release Version R99

GPRS operation mode Class B

GPRS Multislot Class 12

EGPRS Multislot Class 12

2.3. Statement of Compliance

The maximum of results of SAR found during testing for S15 are follows:

Limits et Repo:t;((‘i’v %\; over
Frequency Position Duty Cycle

100% 50%

430.025 Front 0.503 0.252

430.025 Rear 0.571 0.285

400.025 Rear 0.557 0.279

469.975 Rear 0.569 0.284
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Exposure Configuration Technolohy Band nghes: Reported SAR Equipment Class
g(W/Kg)

GSM850 0.430

Head PCS1900 0.399 PCE
(Separation Distance Omm) WCDMA Band V 0.340
WLAN2450 0.175
GSM850 0.518

Body-worn PCS1900 0.441 PCE
(Separation Distance 10mm) WCDMA Band V 0.421
WLAN2450 0.140

The SAR values found for the Mobile Phone are below the maximum recommended levels of 1.6W/Kg as
averaged over any 1g tissue accordintg to the ANSI C95.1-1999.

For body worn operation,this devices has been tested and meets FCC RF exposure guidelines when used
with any accessory that conrtains no metal and which provides a minimum separation distance of 10mm
between this devices and the body of the user.User of other accessories may not ensure compliance with
FCC RF exposure guidelines.

The EUT battery must be fully charged and checked periodically during the test to ascertain iniform power
output.

GSM/WCDMA & WLAN Mode

Gsmsso | Gsm1900 | WoPWA | WLAN | Summation | SAR-fo- .
. Reported Reported iz Reported Reported pea!(- llonliznze e
Test Position Reported location Measurement
Sl il SAR1g sl SAR(1g) Separation Required?
(W/Kg) (W/Kg) (WiKg) (W/Kg) (Wikg) Ratio
Left Hand Touch 0.412 0.399 0.340 0.172 0.584 0.584<1.6 No
Left Hand Title 0.430 0.380 0.331 0.175 0.605 0.605<1.6 No
Right Hand Touch 0.422 0.363 0.321 0.159 0.581 0.581<1.6 No
Right Hand Title 0.418 0.375 0.327 0.166 0.584 0.584<1.6 No
Body-Front Side 0.465 0.413 0.364 0.125 0.590 0.590<1.6 No
Body-Rear Side 0.518 0.441 0.421 0.140 0.658 0.658<1.6 No
Body-Left Side 0.261 0.218 0.206 0.107 0.368 0.368<1.6 No
Body-Right Side 0.323 0.232 0.192 0.114 0.437 0.437<1.6 No
Body-Top Side N/A N/A N/A N/A N/A N/A N/A
Body-Bottom Side 0.353 0.361 0.364 0.129 0.493 0.493<1.6 No
GSM/WCDMA & BT Mode
Gsmsso | Gsm1900 | WOPMRA | Bluetooth | Summation | SAR-fto- .
- Reported Reported il Estimated Reported pea!(- ST
Test Position Reported location Measurement
SAR1g SAR1g SAR1 SAR SAR(1g) s fl Reauirad?
WKg) | (WKa) | o | WKa) (Wikg) Ratio | e
Left Hand Touch 0.412 0.399 0.340 0.180 0.592 0.654<1.6 No
Left Hand Title 0.430 0.380 0.331 0.180 0.610 0.674<1.6 No
Right Hand Touch 0.422 0.363 0.321 0.180 0.602 0.649<1.6 No
Right Hand Title 0.418 0.375 0.327 0.180 0.596 0.657<1.6 No
Body-Front Side 0.465 0.413 0.364 0.090 0.555 0.590<1.6 No
Body-Rear Side 0.518 0.441 0.421 0.090 0.606 0.701<1.6 No
Body-Left Side 0.261 0.218 0.206 0.090 0.351 0.554<1.6 No
Body-Right Side 0.323 0.232 0.192 0.090 0.413 0.405<1.6 No
Body-Top Side N/A N/A N/A 0.090 N/A N/A N/A
Body-Bottom Side 0.353 0.361 0.364 0.090 0.454 0.405<1.6 No

Note:1. The value with green color is the maximum values of standalone

2. The value with blue color is the maximum values of > SARg4
Accordint to the above tables,the highest sum of reported SAR values is 0.610W/Kg for Head and 0.658W/Kg
for Body.
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2.4. Equipment under Test

Power supply system utilised

Power supply voltage : | O] 120V /60 Hz O 115V /60Hz

0|12V DC 0|24V DC

@ | Other (specified in blank below)

DC 3.70V from battery

Battery information
Model:BS15A
Spec:2.7V 2600mAh(9.62Wh)
Limited Charge Voltage:4.2V

Adapter information
Model Name: GAC-03-US
INPUT: AC100-240V 50/60Hz 0.15A
OUTPUT: 5.0V-1000mA

Radio Test frequency list

Modulation Type Test Channel Test Frequency
Low 400.025 MHz
FM(12.5k) Middle 430.025 MHz
High 469.975 MHz

2.5. Short description of the Equipment under Test (EUT)

Professional & Outdoor Support Phone (Model: S15).

The spatial peak SAR values were assessed for UHF systems. Battery and accessories shell be specified by
the manufacturer. The EUT battery must be fully charged and checked periodically during the test to ascertain

uniform power output.

2.6. TEST Configuration

Face-held Configuration

The front of the EUT is towards the phantom.

The front surface of the EUT is positioned at 25mm parallel to the flat phantom.
Body-worn Configuration

Body-worn Configuration - Default Battery Selection - per FCC KDB 643646, Page 5, Section 1) A): Start by
testing a PTT radio with the thinnest battery and a standard (default) Body-worn accessory.

Body-worn Configuration - Default Body-worn Accessory Selection - the belt-clip was selected as the default
Body-worn accessory based on the smaller separation distance it provides between the radio and the user in
comparison to the remaining accessories. Per FCC KDB 643646, Page 5, Section 1) A): “When multiple
default Body-worn accessories are supplied with a radio, the standard Body-worn accessory expected to
result in the highest SAR based on its construction and exposure conditions is considered the default Body-
worn accessory for making Body-worn measurements.”

Body-worn Configuration - Additional Body-worn Accessories - the remaining Body-worn accessories were
evaluated based on the “additional Body-worn accessory” guidance provided in FCC KDB 643646, Page 7,
Section 4). The remaining Body-worn accessories can be utilized with all the audio accessory options.
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Body-worn Configuration - Selection of Default Audio Accessories by Category - the Default Audio
Accessories by Category were selected based on the guidance provided in FCC KDB 643646, Section “Body
SAR Test Considerations for Audio Accessories without Built-in Antenna”, Page 10: “For audio accessories
with similar construction and operating requirements, test only the audio accessory within the group that is
expected to result in the highest SAR, with respect to changes in RF characteristics and exposure conditions
for the combination. If it is unclear which audio accessory within a group of similar accessories is expected to
result in the highest SAR, good engineering judgment and preliminary testing should be applied to select the
accessory that is expected to result in the highest SAR.” The Remaining Audio Accessories by Category were
evaluated on the highest SAR channel from the Default Audio Accessory evaluations.

2.7. EUT operation mode

The EUT has been tested under typical operating condition and The Transmitter was operated in the normal

operating mode. The TX frequency was fixed which was for the purpose of the measurements.

2.8. EUT configuration

The EUT configuration for testing is installed on RF field strength measurement to meet the Commission’s
requirement and operating in a manner which intends to maximize its emission characteristics in a continuous

normal application.

2.9. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for Grantee Code: 2ABMC filing to comply with RSS-119 rules.

2.10. Modifications

No modifications were implemented to meet testing criteria.

2.11.Note

The EUT is a U frequency band (400-470MHz) Ex Digital Radio with GSM/WCDMA/HSUPA/HSDPA/GPRS,
WLAN and Bluetooth function, The functions of the EUT listed as below:

Test Standards Reference Report

SAR RSS-102 TRE14010002
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3. TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen Huatongwei International Inspection Co., Ltd
Keji Nan No.12 Road, Hi-tech Park, Shenzhen, China
Phone: 86-755-26715686 Fax: 86-755-26748089

The sites are constructed in conformance with the requirements
of ANSI C63.7, ANSI C63.4 (2009) and CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L1225

Shenzhen Huatongwei International Inspection Co., Ltd. has been assessed and proved to be in

compliance with CNAS-CL0O1 Accreditation Criteria for Testing and Calibration Laboratories (identical to
ISO/IEC 17025: 2005 General Requirements) for the Competence of Testing and Calibration Laboratories,
Date of Registration: Mar. 01, 2012. Valid time is until Feb. 28, 2015.

FCC-Registration No.: 662850

Shenzhen Huatongwei International Inspection Co., Ltd. EMC Laboratory has been registered and fully
described in a report filed with the FCC (Federal Communications Commission). The acceptance letter from
the FCC is maintained in our files. Registration 662850, Renewal date Jul. 01, 2009, valid time is until Jun.
30, 2015.

3.3. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Temperature:

18-25°C

Humidity:

40-65 %

Atmospheric pressure:

950-1050mbar

3.4. SAR Limits

FCC Limit (1g Tissue)

EXPOSURE LIMITS

SAR (W/kg)

(General Population /
Uncontrolled Exposure
Environment)

(Occupational /
Controlled Exposure
Environment)

Spatial Average

(averaged over the whole body) 0.08 04
Spatial Peak
(averaged over any 1 g of 1.60 8.0
tissue)
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0

averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual
who have no knowledge or control of their exposure.
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Occupational/Controlled Environments are defined as locations where there is exposure that may be
incurred by people who are aware of the potential for exposure (i.e. as a result of employment or
occupation).

3.5. Equipments Used during the Test

Calibration
Test Equipment Manufacturer | Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAExX SPEAG DAE4 1315 2013/02/27 1
E-field Probe SPEAG ES3DV3 3292 2013/02/24 1
System Validation
Dipole D450V3 SPEAG D450V3 1079 2013.2.28 1
System Validation SPEAG D835V2 4d134 2013/02/27 1
Dipole 835V2
System Validation
Dipole 1900V2 SPEAG D1900V2 5d150 2013/02/28 1
System Validation
Dipole 2450V2 SPEAG D2450V2 884 2013/02/29 1
Network analyzer Agilent 8753E US37390562 2013/03.25 1
Universal Radio
L ROHDE &
ComeeuSr;:ecratlon SCHWARZ CMU200 112012 2013/10/26 1
Dielectric Probe Kit Agilent 85070E US44020288 / /
Power meter Agilent E4417A GB41292254 2013/03/26 1
Power sensor Agilent 8481H MY41095360 2013/03/26 1
Signal generator IFR 2032 203002/100 2013/10/26 1
Amplifier AR 75A250 302205 2013/10/26 1
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

The DASY5 system for performing compliance tests consists of the following items:

A standard high precision 6-axis robot (Staubli RX family) with controller and software. An arm extension for
accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e. an isotropic E-field probe optimized and calibrated for usage in tissue simulating
liquid. The probe is equipped with an optical surface detector system.

A data acquisition electronic (DAE) which performs the signal amplification, signal multiplexing, AD-
conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery
powered with standard or rechargeable batteries. The signal is optically transmitted to the EOC.

A unit to operate the optical surface detector which is connected to the EOC.

The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital electric signal of
the DAE. The EOC is connected to the DASY5 measurement server.

The DASY5 measurement server, which performs all real-time data evaluation for field measurements and
zggg.ce detection, controls robot movements and handles safety operation. A computer operating Windows
DASYS5 software and SEMCAD data evaluation software.

Remote control with teach panel and additional circuitry for robot safety such as warning lamps, etc.

The generic twin phantom enabling the testing of left-hand and right-hand usage.

The device holder for handheld mobile phones.

Tissue simulating liquid mixed according to the given recipes.

System validation dipoles allowing to validate the proper functioning of the system.

robot controier
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4.2. DASYS5 E-field Probe System

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by SPEAG),
designed in the classical triangular configuration and optimized for dosimetric evaluation.

Probe Specification

Construction

Calibration

Frequency

Directivity

Dynamic Range

Dimensions

Application

Compatibility

Isotropic E-Field Probe

Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

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

ISO/IEC 17025 calibration service available.

10 MHz to 4 GHz; 5. ?f |
Linearity: £ 0.2 dB (30 MHz to 4 GHz) |

+ 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe axis)

o

N
5 yWi/g to > 100 mW/g;
Linearity: £ 0.2 dB -
Overall length: 337 mm (Tip: 20 mm) = N el ‘l.
Tip diameter: 3.9 mm (Body: 12 mm) -
Distance from probe tip to dipole centers: 2.0 mm “\_\‘__J e
v =
General dosimetry up to 4 GHz ‘.. B 6

Dosimetry in strong gradient fields
Compliance tests of mobile phones

DASY3, DASY4, DASY52 SAR and higher, EASY4/MRI

The isotropic E-Field probe has been fully calibrated and assessed for isotropicity, and boundary effect within
a controlled environment. Depending on the frequency for which the probe is calibrated the method utilized for

calibration will change.

The E-Field probe utilizes a triangular sensor arrangement as detailed in the diagram below:

DIPOLE SENSOR

HIGH-RESISTANCE LINES

) DETECTOR
E— DIODE



http://www.speag.com/services/cal-lab/
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4.3. 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.

SAM Twin Phantom

4.4. 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.

Device holder supplied by SPEAG
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4.5. Scanning Procedure

The DASYS5 installation includes predefined files with recommended procedures for measurements and
validation. They are read-only document files and destined as fully defined but unmeasured masks. All test
positions (head or body-worn) are tested with the same configuration of test steps differing only in the grid
definition for the different test positions.

The “reference” and “drift” measurements are located at the beginning and end of the batch process. They
measure the field drift at one single point in the liquid over the complete procedure. The indicated drift is
mainly the variation of the DUT’s output power and should vary max. £ 5 %.

The “surface check” measurement tests the optical surface detection system of the DASY5 system by
repeatedly detecting the surface with the optical and mechanical surface detector and comparing the results.
The output gives the detecting heights of both systems, the difference between the two systems and the
standard deviation of the detection repeatability. Air bubbles or refraction in the liquid due to separation of
the sugar-water mixture gives poor repeatability (above + 0.1mm). To prevent wrong results tests are only
executed when the liquid is free of air bubbles. The difference between the optical surface detection and the
actual surface depends on the probe and is specified with each probe (It does not depend on the surface
reflectivity or the probe angle to the surface within + 30°.)

Area Scan

The Area Scan is used as a fast scan in two dimensions to find the area of high field values before running
a detailed measurement around the hot spot.Before starting the area scan a grid spacing of 15 mm x 15
mm is set. During the scan the distance of the probe to the phantom remains unchanged. After finishing
area scan, the field maxima within a range of 2 dB will be ascertained.

Zoom Scan

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume containing
1 g and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within a cube whose base
is centered around the maxima found in the preceding area scan.

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses
of 1g and 10g, as well as for user-specific masses.The DASY5 system allows evaluations that combine
measured data and robot positions, such as: « maximum search < extrapolation « boundary correction « peak
search for averaged SAR During a maximum search, global and local maxima searches are automatically
performed in 2-D after each Area Scan measurement with at least 6 measurement points. It is based on the
evaluation of the local SAR gradient calculated by the Quadratic Shepard’s method. The algorithm will find
the global maximum and all local maxima within -2 dB of the global maxima for all SAR distributions.

Extrapolation routines are used to obtain SAR values between the lowest measurement points and the inner
phantom surface. The extrapolation distance is determined by the surface detection distance and the probe
sensor offset. Several measurements at different distances are necessary for the extrapolation.
Extrapolation routines require at least 10 measurement points in 3-D space. They are used in the Zoom
Scan to obtain SAR values between the lowest measurement points and the inner phantom surface. The
routine uses the modified Quadratic Shepard’s method for extrapolation. For a grid using 7x7x7
measurement points with 5mm resolution amounting to 343 measurement points, the uncertainty of the
extrapolation routines is less than 1% for 1g and 10g cubes.

A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value found
during the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the SAM phantom
in 5mm steps.

4.6. Data Storage and Evaluation

Data Storage

The DASY5 software stores the acquired data from the data acquisition electronics as raw data (in microvolt
readings from the probe sensors), together with all necessary software parameters for the data evaluation
(probe calibration data, liquid parameters and device frequency and modulation data) in measurement files
with the extension “.DA4”. The software evaluates the desired unit and format for output each time the data
is visualized or exported. This allows verification of the complete software setup even after the
measurement and allows correction of incorrect parameter settings. For example, if a measurement has
been performed with a wrong crest factor parameter in the device setup, the parameter can be corrected
afterwards and the data can be re-evaluated
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The measured data can be visualized or exported in different units or formats, depending on the selected
probe type ([V/m], [A/m], [°C], [mW/g], [nW/cm?], [dBrel], etc.). Some of these units are not available in
certain situations or show meaningless results, e.g., a SAR output in a lossless media will always be zero.
Raw data can also be exported to perform the evaluation with other software packages.

Data Evaluation

The SEMCAD software automatically executes the following procedures to calculate the field units from the
microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe parameters: - Sensitivity Normi, ai0, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o
- Density P

These parameters must be set correctly in the software. They can be found in the component documents or
they can be imported into the software from the configuration files issued for the DASY5 components. In the
direct measuring mode of the multimeter option, the parameters of the actual system setup are used. In the
scan visualization and export modes, the parameters stored in the corresponding document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and the
DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest
factor of the signal must be known to correctly compensate for peak power. The formula for each channel
can be given as:

s cf
! rf.f-lu.

V=1

)l

With Vi = compensated signal of channeli (i=x,y,z)

Ui = input signal of channel i (i=x,2)
cf = crest factor of exciting field (DASY parameter)
dcpi = diode compression point (DASY parameter)

From the compensated input signals the primary field data for each channel can be evaluated:
E - fieldprotses: E o= \ Frornts . ConoF
i 4+ iy F 4 g -

H — Heldprolws : H = ¥

With Vi = compensated signal of channel i (i= )
Normi = sensor sensitivity of channel i (i=x,Y,2)
[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHz]

Ei = electric field strength of channel i in V/m

Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
Eior = \;“"EE +E2 4 B2

The primary field data are used to calculate the derived field units.

» 9 a
SAR=E;, 1000
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the density
of the simulation liquid.
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The liquid is consisted of water,salt,Glycol,Sugar,Preve
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and Body Phantoms

ntol and Cellulose.The liquid has previously been

proven to be suited for worst-case.The table 3 and table 4 show the detail solition.It’s satisfying the latest
tissue dielectric parameters requirements proposed by the KDB865664.

Table 3:Composition of the H

ead Tissue Equivalent Matter

MIXTURE% FREQUENCY (Brain) 450MHz
Water 38.56
Sugar 56.32
Salt 3.95
Cellulose 0.98

Dielectric Paramters Target Value

f=450MHz ¢=43.50 0=0.87

MIXTURE% FREQUENCY (Brain) 835MHz
Water 41.45

Sugar 56

Salt 1.45

Preventol 0.12

Cellulose 1.0

Dielectric Paramters Target Value

f=835MHz ¢=41.50 0=0.9

MIXTURE% FREQUENCY (Brain) 1750MHz
Water 55.24

Glycol 44 .45

Salt 0.31

Dielectric Paramters Target Value

f=1750MHz ¢=40.10 0=1.37

MIXTURE% FREQUENCY (Brain) 1900MHz
Water 55.242

Glycol monobutyl 44.452

Salt 0.306

Dielectric Paramters Target Value

f=1900MHz ¢=40.00 0=1.40

MIXTURE% FREQUENCY (Brain) 2450MHz
Water 62.70

Glycol 36.80

Salt 0.50

Dielectric Paramters Target Value

f=2450MHz £=39.20 0=1.80

Table 4:Composition of the B

ody Tissue Equivalent Matter

MIXTURE% FREQUENCY (Brain) 450MHz
Water 51.16

Sugar 46.78

Salt 1.49

Cellulose 0.52

Dielectric Paramters Target Value

f=835MHz ¢=55.20 0=0.97

MIXTURE% FREQUENCY (Brain) 835MHz
Water 52.50

Sugar 45

Salt 1.40

Preventol 0.10

Cellulose 1.00

Dielectric Paramters Target Value

f=835MHz ¢=55.20 0=0.97

MIXTURE% FREQUENCY(Brain) 1750MHz
Water 69.61

Glycol 29.97

Salt 0.12

Dielectric Paramters Target Value

f=1750MHz €=53.40 0=1.49
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MIXTURE% FREQUENCY(Brain) 1900MHz
Water 69.91

Glycol monobutyl 29.96

Salt 0.13

Dielectric Paramters Target Value f=1900MHz ¢=53.30 0=1.52

MIXTURE% FREQUENCY (Brain) 2450MHz
Water 73.20

Glycol 26.70

Salt 0.10

Dielectric Paramters Target Value f=2450MHz ¢=52.70 0=1.95

4.8. Tissue equivalent liq

uid properties

Dielectric performance of Body tissue simulating liquid

Frequency Description Dielectric paramenter;
&
43.50 0.87
0,
450MHz(Head) Target Value £5% (41.33~45.67) (0.83-0.91)
Measurement Value 4328 0.89
2014-01-05 : .
55.20 0.97
0,
450MHz(Body) Target Value +5% (52.44~57.96) (0.92~1.01)
y Measurement Value 56.34 0.96
2014-01-05 : .
415 0.90
Target Value 5%
(39.4~43.6) (0.86~0.95)
835MHz(Head) Measurement Value 40.27 0.90
2014-01-06 : .
56.1 0.97
_|_ 0,
835MHz(Body) Target Value +5% (53.30—58.91) (0.90—1.00)
y Measurement Value 56.72 0.95
2014-01-06 : .
40.0 1.40
Target Value £5%
(38.0~42.0) (1.33~1.47)
1900MHz(Head) Measurement Value 4017 136
2014-01-07 : .
54.00 1.45
_|_ 0,
1900MHZ(Body) Target Value +5% (51.30~56.70) (1.38-1.52)
y Measurement Value 5394 143
2014-01-07 : .
39.2 1.80
_|_ 0,
24500MHz(Head) Targot Value =5% (37.24~41.16) (1.71~1.89)
Measurement Value 40.03 182
2014-01-08 : .
52.7 1.95
_|_ 0,
24500MHz(Body) Target Value =5% (50.07~-55.34) (1.85~2.05)
y Measurement Value 52 35 196
2014-01-08 : .

4.9. System Check

The purpose of the system check is to verify that the system operates within its specifications at the decice
test frequency.The system check is simple check of repeatability to make sure that the system works
correctly at the time of the compliance test;

System check results have to be equal or near the values determined during dipole calibration with the
relevant liquids and test system (£10 %).

System check is performed regularly on all frequency bands where tests are performed with the DASY5
system.
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The output power on dipole port must be calibrated to 26 dBm (398mW) before dipole is connected.

L de

System Validation of Head

Measurement is made at temperature 22.0 ‘C and relative humidity 55%.

Tissue temperature 22.0 'C

Methasurement Date:450MHz Jan 05™, 2014; 835MHz Jan 06", 2014; 1900MHz Jan 07", 2014; 2450MHz Jan
08", 2014;

Target value Measured value Deviation
Frequency (W/kg) (W/kg)

(MHz) 19 1049 19 1049 19 1049
Verification Average Average Average Average Average Average
results 450 1.81 1.21 1.73 1.15 -4.42% -4.96%
835 2.33 1.52 2.25 1.46 -3.43% -3.95%
1900 9.94 5.24 9.63 5.09 -3.12% -2.86%
2450 13.70 6.36 13.30 6.23 -2.92% -2.04%
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System Validation of Body

Measurement is made at temperature 22.0 ‘C and relative humidity 55%.

Tissue temperature 22.0 'C

M%?surement Date:450MHz Jan 05™, 2014; 835MHz Jan 06", 2014; 1900MHz Jan 07", 2014; 2450MHz Jan
08" 2014;

Target value Measured value Deviation
Frequency (W/kg) (W/kg)

(MHz) 19 1049 19 1049 19 1049
Verification Average Average Average Average Average Average
results 450 1.74 1.16 1.67 1.10 -4.02% -5.17%
835 2.44 1.60 2.34 1.55 -4.10% -3.11%
1900 10.20 5.32 9.79 5.18 -4.02% -2.63%
2450 12.80 5.98 12.32 5.72 -3.75% -4.35%

4.10. SAR measurement procedure

4.10.1 Tests to be performed

In order to determine the highest value of the peak spatial-average SAR of a handset, all device positions,
configurations and operational modes shall be tested for each frequency band according to steps 1 to 3 below.
A flowchart of the test process is shown in Picture 11.1.

Step 1: The tests described in 11.2 shall be performed at the channel that is closest to the centre of the
transmit frequency band (f.) for:

a). all device positions (cheek and tilt, for both left and right sides of the SAM phantom;

b). all configurations for each device position in a), e.g., antenna extended and retracted, and

c). all operational modes, e.g., analogue and digital, for each device position in a) and configuration in b) in
each frequency band.

If more than three frequencies need to be tested according to 11.1 (i.e., N. > 3), then all frequencies,
configurations and modes shall be tested for all of the above test conditions.

Step 2: For the condition providing highest peak spatial-average SAR determined in Step 1, perform all tests
described in 11.2 at all other test frequencies, i.e., lowest and highest frequencies. In addition, for all other
conditions (device position, configuration and operational mode) where the peak spatial-average SAR value
determined in Step 1 is within 3 dB of the applicable SAR limit, it is recommended that all other test
frequencies shall be tested as well.

Step 3: Examine all data to determine the highest value of the peak spatial-average SAR found in Steps 1 to 2.
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Picture 10.1 Block diagram of the tests to be performed
4.10.2 General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR measurements
and fully documented in SAR reports to qualify for TCB approval. Probe boundary effect error compensation is
required for measurements with the probe tip closer than half a probe tip diameter to the phantom surface.
Both the probe tip diameter and sensor offset distance must satisfy measurement protocols; to ensure probe
boundary effect errors are minimized and the higher fields closest to the phantom surface can be correctly
measured and extrapolated to the phantom surface for computing 1-g SAR. Tolerances of the post-processing
algorithms must be verified by the test laboratory for the scan resolutions used in the SAR measurements,
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according to the reference distribution functions specified in IEEE Std 1528-2003. The results should be
documented as part of the system validation records and may be requested to support test results when all
the measurement parameters in the following table are not satisfied.

Maxamum area scan spatial resolution” AXaes. AV iz

<3 GH= 3 GH=
Maomum distance from closest measwrement point 541 45in() £0.5
(geomemic center of probe senzors) to phantom murface AL — ER R S S —
Maximmum probe angle from probe axms to phantom swrface 307+ 1" 0" +1°
pormal at the measuwrement locaton = =l
=2GHz = |5 o 3-4GH- =12 mm
2=3CGHz <12 mm 4=-6GHz = 10 pum

When the x or ¥ dimension of the test desice. in the
meéssurement plans onestaton 1= smaller than the above_ the
mezsurement resolution must be < the comrespondme x or v
dimension of the test device with at least one measurement
pomnt on the test device.

Maxmmum zoom scan spatial resolubton: Ay AV i

=2 GHr = § mm
2-3GH:z < Smm’

-4 GHz < S mm’
4-6GHz < 4 mm"

uniform pnd: Az (B)

i-4CGHz < 4mm
< 5 mm 4-5GHz: =3 mm
5-6GHz: = Joom

Maximum zoom scan Azs_.[(1): between 1" J—4GHz = 3mm
spatial resolution two pomts closest to =4 mm 4-5GHz =25 mm
pormal to phantom phantom surface §=6C0Hz <« 2mm
mwrface sraded : =
end

Azy. in>1): betwean -1 5.

subsagquent ponts = 1820n(e-1)
\ 3-4GHr =28 mm
.I:.u.m:l um zoom scan R > 30 mm 4-5GHz > 25 mm
TEIIme

5-6GHz =22 mm

2011 for detanls.

GHz 3 GHzto 4 GHz and 4 GHz t0 6 GHz

Note: § 13 the penstrabon depth of a plane-wave at normal modence to the tizsus medium: see draft standard IEEE P1528-

When zoom scan 15 required and the reportad SAR from the area scan based J-# S4R esmmation procedures of KDB
447498 12 = 1 4 Whke < S mm = 7 mm and = 5 mm zoom 2can resolution may be apphed respectively, for 2 GHz to 3

4.10.3 GSM Test Configuration

SAR tests for GSM 850 and GSM 1900, a communication link is set up with a System Simulator (SS) by air
link. Using E5515C the power level is set to “5” for GSM 850, set to “0” for GSM 1900. Since the GPRS class
is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots in downlink, the maximum total
timeslots is 5. The EGPRS class is 12 for this EUT, it has at most 4 timeslots in uplink and at most 4 timeslots

in downlink, the maximum total timeslots is 5.

When SAR tests for EGPRS mode is necessary, GMSK modulation should be used to minimize SAR
measurement error due to higher peak-to-average power (PAR) ratios inherent in 8-PSK.

According to specification 3GPP TS 51.010, the maximum power of the GSM can do the power reduction for
the multi-slot. The allowed power reduction in the multi-slot configuration is as following: Output power of

reductions:

The allowed power reduction in the multi-slot configuration

Number of timeslots in uplink assignment

Permissible nominal reduction of maximum output
power (dB)

0

0to 3.0

1.8t04.8

Alw|N|[=

3.0t06.0
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4.10.4 UMTS Test Configuration

4.10.4.1 Output power Verification

Maximum output power is verified on the High, Middle and Low channel according to the procedures
described in section 5.2 of 3GPP TS 34. 121, using the appropriate RMC or AMR with TPC(transmit power
control) set to all up bits for WCDMA/HSDPA or applying the required inner loop power control procedures to
the maximum output power while HSUPA is active. Results for all applicable physical channel configuration
(DPCCH, DPDCH, and spreading codes, HSDPA, HSPA) should be tabulated in the SAR report. All
configuration that are not supported by the DUT or can not be measured due to technical or equipment
limitations should be clearly identified

4.10.4.2 Head SAR Measurements

SAR for head exposure configurations in voice mode is measured using a 12.2kbps RMC with TPC bits
configured to all up bits. SAR in AMR configurations is not required when the maximum average output of
each RF channel for 12.2kbps AMR is less than 1/4 dB higher than that measured in 12.2 kbps RMC.
Otherwise, SAR is measured on the maximum output channel in 12.2kbps AMR with a 3.4 kbps

SRB( Signaling radio bearer) using the exposure configuration that results in the highest SAR in 12.2kbps
RMC for that RF channel.

4.10.4.3 Body SAR Measurements

SAR for body exposure configurations in voice and data modes is measured using 12.2kbps RMC with TPC
bits configured to all up bits. SAR for other spreading codes and multiple DPDCHn, when supported by the
DUT, are not required when the maximum average output of each RF channel, for each spreading code and
DPDCHDn configuration, are less than 1/4 dB higher than those measured in 12.2kbps RMC. Otherwise, SAR
is measured on the maximum output channel with an applicable RMC configuration for the corresponding
spreading code or DPDCHn using the exposure configuration that results in the highest SAR with 12.2 kbps
RMC. When more than 2 DPDCHn are supported by the DUT, it may be necessary to configure additional
DPDCH,, for a DUT using FTM (Factory Test Mode) or other chipset based test approaches with parameters
similar to those used in 384 kbps and 768 kbps RMC.

4.10.4.4 HSDPA Test Configuration

SAR for body exposure configurations is measured according to the ‘Body SAR Measurements’ procedures of
that section. In addition,body SAR is also measured for HSDPA when the maximum average output of each
RF channel with HSDPA active is at least ¥4 dB higher than that measured without HSDPA using 12.2 kbps
RMC or the maximum SAR for 12.2 kbps RMC is above 75% of the SAR limit. Body SAR for HSDPA is
measured using an FRC with H-Set 1 in Sub-test 1 and a 12.2 kbps RMC configured in Test Loop Mode 1,
using the highest body SAR configuration in 12.2 kbps RMC without HSDPA.

HSDPA should be configured according to the UE category of a test device.The number of HSDSCH/ HS-
PDSCHs, HARQ processes, minimum inter-TTI interval, transport block sizes and RV coding sequence are
defined by the H-set. To maintain a consistent test configuration and stable transmission conditions, QPSK is
used in the H-set for SAR testing. HS-DPCCH should be configured with a CQl feedback cycle of 4 ms with a
CAQl repetition factor of 2 to maintain a constant rate of active CQl slots. DPCCH and DPDCH gain factors(f3,
Bq), and HS-DPCCH power offset parameters (AACK, ANACK, ACQI) should be set according to values
indicated in the Table below. The CQI value is determined by the UE category, transport block size, number of
HS-PDSCHs and modulation used in the H-set.

Subtests for UMTS Release 5 HSDPA

] B« B he CM(dB)
Sub-set B B g (SF) B /Bq (note 1, note 2) | (note 3) MPR(dB)
1 2/15 15/15 64 2/15 4/15 0.0 0.0
12/15 15/15 2/15
2 (note 4) (note 4) 64 (note 4) 24115 1.0 0.0
3 15/15 8/15 64 2/15 30/15 1.5 0.5
4 15/15 4/15 64 2/15 30/15 1.5 0.5

Note1: AACK, ANACK and ACQI= 8,Ans = B 1s/B =30/15 ,8 1s=30/15*B .

Note2:For the HS-DPCCH power mask requirement test in clause 5.2C,5.7A,and the Error Vector
Magnitude(EVM) with HS-DPCCH test in clause 5.13.1.A,and HSDPA EVM with phase discontinuity in clause
5.13.1AA, AACK and ANACK= 8( Ans=30/15) with B ,s=30/15*B .,and ACQI= 7( Ahs=24/15) with
hs=24/15"B ..

Note3: CM=1 for B./By4 =12/15, Bns/B:=24/15. For all other combinations of DPDCH, DPCCH and HS-DPCCH
the MPR is based on the relative CM difference. This is applicable for only UEs that support HSDPA in
release 6 and later releases.

Note 4:For subtest 2 the B4 ratio of 12/15 for the TFC during the measurement period(TF1,TF0) is achieved
by setting the signaled gain factors for the reference TFC (TFC1,TF1) to B.=11/15 and B4=15/15.
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Settings of required H-Set 1 QPSK in HSDPA mode

Parameter Unit Value
Nominal Avg. Inf. Bit Rate kbps 534
Inter-TTI Distance TTI's 3
Number of HARQ Processes Processes 2
Information Bit Payload ( Ning) Bits 3202
Number Code Blocks Blocks 1
Binary Channel Bits Per TTI Bits 4800
Total Available SML’s in UE SML'’s 19200
Number of SML’s per HARQ Proc. SML'’s 9600
Coding Rate / 0.67
Number of Physical Channel Codes Codes 5
Modulation / QPSK

4.10.4.5 HSUPA Test Configuration
Body SAR is also measured for HSPA when the maximum average output of each RF channel with HSPA
active is at least ¥4 dB higher than that measured without HSPA using 12.2 kbps RMC or the maximum SAR
for 12.2 kbps RMC is above 75% of the SAR limit. Body SAR for HSPA is measured with E-DCH Sub-test 5,
using H-Set 1 and QPSK for FRC and a 12.2 kbps RMC configured in Test Loop Mode 1 with power control

algorithm 2, according to the highest body SAR configuration in 12.2 kbps RMC without HSPA.

Due to inner loop power control requirements in HSPA, a commercial communication test set should be used
for the output power and SAR tests. The 12.2 kbps RMC, FRC H-set 1 and E- DCH configurations for HSPA
should be configured according to the  values indicated below as well as other applicable procedures
described in the ‘WCDMA Handset’ and ‘Release 5 HSDPA Data Devices’ sections of 3 G device.

Sub-Test 5 Setup for Release 6 HSUPA

sub | g A - P U 5 Bos | Bos | 3y |MPR|AGY | E-
- set c ¢ | (SF) oPd he o o (SF) | (codes) | (igy | (dB) | Index | TFCI
1 [ 11/15% [ 15/15® | 64 | 11/15% | 22/15 | 209/225 | 1039/225 4 1 1.0 | 0.0 20 75
2 6/15 9/15 64 6/15 | 12/15 | 12/15 94/75 4 1 30 | 2.0 12 67
3 15/15 | 15/15 | 64 15/9 [ 30/15 | 30/15 | B o4:47/15 | 4 1 20 | 1.0 15 92
B eq2:47/15
4 2/15 15/15 | 64 2/15 | 4/15 2/15 56/75 4 1 30 | 2.0 17 71
5 | 15/15% | 15/15" | 64 | 15/15" | 30/15 | 24/15 134/15 4 1 1.0 | 0.0 21 81

Note 1: AACK, ANACK and ACQI = 8 & A = Bns/Bc = 30/15 & Brs= 30/15 *Be.
Note 2: CM = 1 for B./Bq =12/15, Bns/Bc =24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH
and E-DPCCH the MPR is based on the relative CM difference.

Note 3: For subtest 1 the B./Bq4 ratio of 11/15 for the TFC during the measurement period (TF1, TFO0) is achieved by

setting the signaled gain factors for the reference TFC (TF1, TF1) to B, = 10/15 and B4 = 15/15.

Note 4: For subtest 5 the B./Bq4 ratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved by

setting the signaled gain factors for the reference TFC (TF1, TF1) to B, = 14/15 and B4 = 15/15.
Note 5: Testing UE using E-DPDCH Physical Layer category 1 Sub-test 3 is not required according to TS 25.306 Figure

5.1g.

Note 6: Beg can not be set directly; it is set by Absolute Grant Value

HSUPA UE category

Maximum E- | Number of Minimum Maximum E-

UE E-DCH E- DCH TTI ' DCH Max Rate
Category .[?CH ques HARQ (ms) Spreading Transport (Mbps)
ransmitted Processes Factor :

Block Bits
1 1 4 10 4 7110 0.7296
2 8 2 4 2798
2 2 4 10 4 14484 1.4592
3 2 4 10 4 14484 1.4592
4 2 8 10 2 5772 2.9185
2 4 10 2 20000 2.00
5 2 4 10 2 20000 2.00
6 (No 4 8 2 2SF2&2 11484 5.76
DPDCH) 4 4 10 SF4 20000 2.00
7 (No 4 8 2 2SF2&2 22996 ?
DPDCH) 4 4 10 SF4 20000 ?
NOTE: When 4 codes are transmitted in parallel, two codes shall be transmitted with SF2 and two with SF4.
UE Categories 1 to 6 supports QPSK only. UE Category 7 supports QPSK and 16QAM. (TS25.306-7.3.0)




Report No.: TRE14010002 Page 24 of 117 Issued:2014-01-13

4.10.5 Wi-Fi Test Configuration

For WLAN SAR testing, WLAN engineering testing software installed on the DUT can provide continuous
transmitting RF signal. The Tx power is set to 23 for 802.11 b mode, set to 19 for 802.11 g mode, set to 19 for
802.11 n mode by software, This RF signal utilized in SAR measurement has almost 100% duty cycle and its
crest factor is 1.

For the 802.11b/g/n SAR tests, a communication link is set up with the test mode software for WIFI mode test.
During the test, at the each test frequency channel, the EUT is operated at the RF continuous emission mode.
Each channel should be tested at the highest power rate.

802.11b/g/n operating modes are tested independently according to the service requirements in each
frequency band. 802.11b/g/n modes are tested on the maximum average output channel;

SAR is not required for 802.11g/n channels when the maximum average output power is less than 0.25dB
higher than that measured on the corresponding 802.11b channels.

4.10.6 BT Test Configuration

For BT SAR testing, BT engineering testing software installed on the EUT can provide continuous
transmitting RF signal with maximum output power.This RF signal utilized in SAR measurement has Almost
100% duty cycle and its crest factor is 1.

4.10.7 Power Drift

To control the output power stability during the SAR test, DASY5 system calculates the power drift by
measuring the E-field at the same location at the beginning and at the end of the measurement for each test
position. These drift values can be found in Table 14.1 to Table 14.11 labeled as: (Power Drift [dB]). This
ensures that the power drift during one measurement is within 5%.

4.10.8 Area Scan Based 1-g SAR

4.10.8.1 Requirement of KDB

According to the KDB447498 D01 v05, when the implementation is based the specific polynomial fit algorithm
as presented at the 29th Bioelectromagnetics Society meeting (2007) and the estimated 1-g SAR is < 1.2
W/kg, a zoom scan measurement is not required provided it is also not needed for any other purpose; for
example, if the peak SAR location required for simultaneous transmission SAR test exclusion can be
determined accurately by the SAR system or manually to discriminate between distinctive peaks and
scattered noisy SAR distributions from area scans.

There must not be any warning or alert messages due to various measurement concerns identified by the
SAR system; for example, noise in measurements, peaks too close to scan boundary, peaks are too sharp,
spatial resolution and uncertainty issues etc. The SAR system verification must also demonstrate that the area
scan estimated 1-g SAR is within 3% of the zoom scan 1-g SAR (See Annex B). When all the SAR results for
each exposure condition in a frequency band and wireless mode are based on estimated 1-g SAR, the 1-g
SAR for the highest SAR configuration must be determined by a zoom scan.

4.10.8.2 Fast SAR Algorithms

The approach is based on the area scan measurement applying a frequency dependent attenuation
parameter. This attenuation parameter was empirically determined by analyzing a large number of phones.
The MOTOROLA FAST SAR was developed and validated by the MOTOROLA Research Group in Ft.
Lauderdale.

In the initial study, an approximation algorithm based on Linear fit was developed. The accuracy of the
algorithm has been demonstrated across a broad frequency range (136-2450 MHz) and for both 1- and 10-g
averaged SAR using a sample of 264 SAR measurements from 55 wireless handsets. For the sample size
studied, the root-mean-squared errors of the algorithm are 1.2% and 5.8% for 1- and 10-g averaged SAR,
respectively

In the second step, the same research group optimized the fitting algorithm to an Polynomial fit whereby the
frequency validity was extended to cover the range 30-6000MHz. Details of this study can be found in the
BEMS 2007 Proceedings.

Both algorithms are implemented in DASY software.
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5.1. Conducted Power Results
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Max Conducted power measurement results and power drift from tune-up tolerance provide by manufacturer:

: Test Ma>_(|mum Maximum Transmitter
Modulation Channel Test F Transmitter Power P t Rated Low
Type Separation Channel requency at Rated High ower at ha
(MHz) = Power Level(dBm)
ower Level(dBm)
Low 400.025 28.14 24.58
FM 12.5KHz Middle 430.025 28.05 2491
High 469.975 27.83 24.58
The output power shall be within £1.0 dB of the manufacturer’s rated power.
Complicance
The conducted power measurement results for GSM850/1900
Test Mode Conducted Power (dBm)
GSM850 Channel 251(848.8MHz) | Channel 190(836.6MHz) | Channel 128(824.2MHz)
31.23 31.35 31.09
Channel Channel 661 Channel
GSM1900 810(1909.8MHz) (1880MHz) 512(1850.2MHz)
29.86 29.67 29.59
The conducted power measurement results for GPRS/EGPRS
Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM850 Test Channel Calculation Test Channel
GPRS (dB)
(GMSK) 251 190 128 251 190 128
1 Txslot 31.26 31.18 31.11 -9.03 22.23 22.15 22.08
2 Txslot 29.37 29.14 29.22 -6.02 23.35 23.12 23.20
3 Txslot 27.19 27.11 27.01 -4.26 22.93 22.85 22.75
4 Txslot 26.17 26.04 26.07 -3.01 23.16 23.03 23.06
Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM850 Test Channel Calculation Test Channel
EGPRS (dB)
(GMSK) 251 190 128 251 190 128
1 Txslot 31.17 31.03 31.02 -9.03 22.14 22.00 21.99
2 Txslot 29.24 29.01 29.03 -6.02 23.22 22.99 23.01
3 Txslot 27.00 27.02 27.13 -4.26 22.74 22.76 22.87
4 Txslot 25.90 25.94 25.93 -3.01 22.89 22.93 22.92
Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM1900 Test Channel Calculation Test Channel
GPRS (dB)
(GMSK) 810 661 512 810 661 512
1 Txslot 29.75 29.64 29.59 -9.03 20.72 20.61 20.56
2 Txslot 28.37 28.21 28.32 -6.02 22.35 22.19 22.30
3 Txslot 26.32 27.24 26.17 -4.26 22.06 22.98 21.91
4 Txslot 25.22 25.13 25.07 -3.01 22.21 22.12 22.06
Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM1900 Test Channel Calculation Test Channel
EGPRS (dB)
(GMSK) 810 661 512 810 661 512
1 Txslot 29.63 29.52 29.41 -9.03 20.60 20.49 20.38
2 Txslot 28.13 28.01 28.11 -6.02 22.11 21.99 22.09
3 Txslot 26.21 27.13 26.12 -4.26 21.95 22.87 21.86
4 Txslot 25.01 25.17 25.03 -3.01 22.00 22.16 22.02
NOTES:

1) Division Factors

To average the power, the division factor is as follows:
1TX-slot = 1 transmit time slot out of 8 time slots=> conducted power divided by (8/1) => -9.03dB
2TX-slots = 2 transmit time slots out of 8 time slots=> conducted power divided by (8/2) => -6.02dB
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3TX-slots = 3 transmit time slots out of 8 time slots=> conducted power divided by (8/3) => -4.26dB
4TX-slots = 4 transmit time slots out of 8 time slots=> conducted power divided by (8/4) => -3.01dB
According to the conducted power as above, the body measurements are performed with 2Txslots for
GPRS850 and GPRS1900.
Note: According to the KDB941225 D03, “when SAR tests for EDGE or EGPRS mode is necessary,
GMSK modulation should be used”.

The conducted power measurement results for WCDMA

band FDD Band V result (dBm)
Item Test Channel

ARFCN 4233 4183 4132
5.2(WCDMA) \ 23.57 23.78 23.86
1 21.66 21.73 21.94
5.2AA 2 21.51 21.96 21.86
(HSDPA) 3 21.12 21.71 21.62
4 21.06 21.67 21.65

Note: HSUPA body SAR are not required, because maximum average output power of each RF channel with
HSDPA active is not 1/4 dB higher than that measured without HSUPA and the maximum SAR for
WCDMA850 and WCDMA1900 are not above 75% of the SAR limit.

WLAN
Frequency Worst case Conducted Output Power
Mode Channel Data rate of (dBm)
(MHz)
worst case Peak Average

1 2412 1Mbps 10.86 7.34

802.11b 6 2437 1Mbps 11.01 7.40

11 2462 1Mbps 10.89 7.41

1 2412 6Mbps 12.53 6.86

802.11g 6 2437 6Mbps 12.89 7.12

11 2462 6Mbps 12.78 6.95

1 2412 6.5 Mbps 15.14 6.35

802.11n(20MHz) 6 2437 6.5 Mbps 15.06 5.62
11 2462 6.5 Mbps 15.23 5.44

3 2422 13.5 Mbps 18.02 5.15

802.11n(40MHz) 6 2437 13.5 Mbps 17.96 5.31
9 2452 13.5 Mbps 17.83 5.23

Note: SAR is not required for 802.11b/g/n channels if the output power is less than 0.25dB higher than that
measured on the corresponding 802.11b channels, and 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 0.25dB higher than those measured at the lowest data rate. According to the above
conducted power, the EUT should not be tested for “802.11b/g/n”.

Bluetooth

Mode Channel Frequency (MHz) (e e e P(zaBkmC))utput e
00 2402 -0.23
GFSK-BLE 19 2440 -0.81
38 2480 -0.90
00 2402 6.36
GFSK 41 2441 6.24
79 2480 6.04
00 2402 5.30
m/4DQPSK 40 2441 5.21
79 2480 5.16
00 2402 5.01
8DPSK 40 2441 5.03
79 2480 5.11




Report No.: TRE14010002

Manufacturing tolerance

Page 27 of 117

Issued:2014-01-13

Radio
450MHz
Channel Low Middle High
Target (dBm) 27.5 27.5 27.5
Tolerance *(dB) 1 1 1
GSM Speech
GSM 850
Channel Channel 251 Channel 190 Channel 190
Target (dBm) 30.5 30.5 30.5
Tolerance *(dB) 1 1 1
GSM 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 29.0 29.0 29.0
Tolerance *(dB) 1 1 1
GPRS/EGPRS (GMSK Modulation)
GSM 850 GPRS
Channel 251 190 128
Target (dBm) 30.5 30.5 30.5
1 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 28.5 28.5 28.5
2 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
3 Txslot Tolerance *(dB) 1 1 1
Target (dBm) 25.5 25.5 25.5
4 Txslot Tolerance *(dB) 1 1 1
GSM 850 EGPRS
Channel 251 190 128
Target (dBm) 30.5 30.5 30.5
1 Txslot Tolerance (dB) 1 1 1
Target (dBm) 28.5 28.5 28.5
2 Txslot Tolerance (dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
3 Txslot Tolerance (dB) 1 1 1
Target (dBm) 25.5 25.5 25.5
4 Txslot Tolerance (dB) 1 1 1
GSM 1900 GPRS
Channel 810 661 512
Target (dBm) 29.0 29.0 29.0
1 Txslot Tolerance (dB) 1 1 1
Target (dBm) 27.5 27.5 27.5
2 Txslot Tolerance (dB) 1 1 1
Target (dBm) 26.5 26.5 26.5
3 Txslot Tolerance (dB) 1 1 1
Target (dBm) 24.5 24.5 24.5
4 Txslot Tolerance (dB) 1 1 1
GSM 1900 EGPRS
Channel 810 661 512
1 Txslot Target (dBm) 810 661 512
Tolerance *(dB) 29.0 29.0 29.0
Target (dBm) 1 1 1
2 Txslot Tolerance (dB) 275 275 275
Target (dBm) 1 1 1
3 Txslot Tolerance (dB) 26.5 26.5 26.5
Target (dBm) 1 1 1
4 Txslot Tolerance +(dB) 245 245 245
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WCDMA Band V

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 23.0 23.0 23.0
Tolerance +(dB) 1 1 1

WCDMA Band V HSDPA(sub-test 1)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance +(dB) 1 1 1

WCDMA Band V HSDPA(sub-test 2)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance *(dB) 1 1 1

WCDMA Band V HSDPA(sub-test 3)

Channel

Channel 4132 Channel 4182

Channel 4233

Target (dBm)

21.0 21.0

21.0

Tolerance +(dB)

1 1

1

WCDMA Band V HSDPA(sub-test 4)

Channel Channel 4132 Channel 4182 Channel 4233
Target (dBm) 21.0 21.0 21.0
Tolerance *(dB) 1 1 1
WLAN
802.11b
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 6.5 6.5 6.5
Tolerance *(dB) 1 1 1
802.11g
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 6.5 6.5 6.5
Tolerance *(dB) 1 1 1
802.11n(20MHz)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 5.5 5.5 5.5
Tolerance *(dB) 1 1 1
802.11n(40MHz)
Channel Channel 3 Channel 6 Channel 9
Target (dBm) 4.5 4.5 4.5
Tolerance *(dB) 1 1 1
Bluetooth v2.1+EDR
GFSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 5.5 5.5 5.5
Tolerance *(dB) 1 1 1
8DPSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 4.5 4.5 4.5
Tolerance *(dB) 1 1 1
mw/4DQPSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 4.5 4.5 4.5
Tolerance *(dB) 1 1 1
Bluetooth 4.0
GFSK
Channel Channel 00 Channel 19 Channel 39
Target (dBm) 0.0 0.0 0.0
Tolerance +(dB) 1 1 1
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5.2. Simultaneous TX SAR Considerations

5.2.1 Simultaneous Transmission Conditions

Issued:2014-01-13

The following procedures adopted from “FCC SAR Considerations for Cell Phones with Multiple Transmitters”
are applicable to handsets with built-in unlicensed transmitters such as 802.11 a/b/g and Bluetooth devices

which may simultaneously transmit with the licensed transmitter.
For the DUT,the WiFi and BT modules sharing same antenna,and so these two modules can transmit signal
simultaneously;GSM and WCDMA module sharing same antenna, So we can get following combination that

can transmit signal simultaneously.

Air-Interface

Band (MHz)

Type

Simultaneous Transmissions

Voice over Digital

Transport(Data)
GSM 1895000 xg Yes,WLAN or BT N/A
GPRS/EGPRS DT Yes,WLAN or BT N/A
WCDMA Band ll/Band V DT Yes,WLAN or BT N/A
WLAN 2450 DT Yes,GSM,GPRS,EGPRS,WCDMA Yes
BT 2441 DT Yes,GSM,GPRS,EGPRS,WCDMA N/A

Note:VO-Voice Service only;DT-Digital Transport

5.2.2 Transmit Antenna Separation Distances

-

Right side+

Top side+

S8mm+

109mim+
Fdmm+

¥

-

Antenna+

Ty
| BT/wWLAN

R

-

A45mim+

23mme+

¥

_;( GSM/WCDMA

o

Antenna+

amms

Bottom side+

5.2.2 Standalone SAR Test Exclusion Considerations
Standalone 1-g head or body SAR evaluation by measurement or numerical simulation is not required when
the corresponding SAR Exclusion Threshold condition, listed below, is satisfied.
The 1-g SAR test exclusion threshold for 100 MHz to 6 GHz at test separation distances < 50 mm are

determined by:

=

Left sides

12mm+

12mm+

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] -[ v f(GHZz)]
< 3.0 for 1-g SAR, where.
e f(GHz) is the RF channel transmit frequency in GHz
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e Power and distance are rounded to the nearest mW and mm before calculation
e The result is rounded to one decimal place for comparison
Appendix A

SAR Test Exclusion Thresholds for 100 MHz — 6 GHz and < 50 mm

Approximate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test Separation
Dnstances are tllustrated i the following Table

MHz 5 10 15 20 25 mm

150 ig 77 116 155 194

300 27 55 82 110 137

450 22 45 67 g9 112

B35 16 33 49 66 a8z

900 16 32 47 63 79

1500 12 2 37 49 61 AR Tt
Exclusion

1900 11 22 33 A4 34 Threshold (mW)

2450 10 19 29 3B 18

3600 8 16 24 iz 40

5200 7 13 20 26 33

5400 L] 13 19 256 32

5800 6 12 19 25 31

Picture 12.2 Power Thresholds

Table 5.2.3.1 Standalone SAR test exclusion considerations

SAR test exclusion RF output power SAR test

R PES ! threshold (mW) dBm mW exclusion
Bluetooth 2402 19 6.36 4.32 Yes
WLAN 2462 19 7.41 5.51 No

5.2.4 Estimated SAR

When standalone SAR is not required to be measured per FCC KDB 447498 D01,the following equation must
be used to estimate the standalone 1g SAR for simultaneous transmission assessment involving that
transmitter.

Estimated SAR= (max.power of channel,including tune-up tolerance,mW) _ +/ f (GHz)

(min.test separation distance,mm) 7.5
Per FCC KD B447498 D01,simultaneous transmission SAR test exclusion may be applied when the sum of
the 1-g SAR for all the transmitting antenna in a specific a physical test configuration is < 1.6 W/Kg.When the
sum is greater than the SAR limit,SAR test exclusion is determined by the SAR to peak location separation
ratio.

(SAR,+SAR,)"’
(peak location separation,mm)

Ratio= <0.04

For Bluetooth v2.1+EDR,the Estimated SAR for Head at 5mm for estimate and 10mm to Estimated Body SAR
Estimated SARye.a=((4.32mW)/5mm)*(1.5627/7.5)=0.180W/Kg

Estimated SARg,qy=((4.32mW)/10mm)*(1.5627/7.5)=0.090W/Kg

For Bluetooth 4.0,the Estimated SAR for Head at 5mm for estimate and 10mm to Estimated Body SAR
Estimated SAR}e,4=((0-948mW)/5mm)*(1.5627/7.5)=0.040W/Kg

Estimated SARg,q,=((0.948mW)/10mm)*(1.5627/7.5)=0.020W/Kg

As Estimated SAR of Bluetooth v2.1+EDR higher than Bluetooth 4.0,so0 we used Bluetooth v2.1+EDR
Estimated SAR to Evaluation Simultaneous SAR.
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5.2.5 Evaluation of Simultaneous SAR

GSM/WCDMA & WLAN Mode

Gsmsso | Gsm1oo | 'NCDWA | wiAN | summation | SAR-te-
Test Position Reported Reported Re Reported Reported pea:
ported location Measurement
EaRIY EARIE SAR1g EaRId i) Separation Required?
(W/Kg) (W/Kg) (WiKg) (W/Kg) (W/kg) Ratio
Left Hand Touch 0.412 0.399 0.340 0.172 0.584 0.584<1.6 No
Left Hand Title 0.430 0.380 0.331 0.175 0.605 0.605<1.6 No
Right Hand Touch 0.422 0.363 0.321 0.159 0.581 0.581<1.6 No
Right Hand Title 0.418 0.375 0.327 0.166 0.584 0.584<1.6 No
Body-Front Side 0.465 0.413 0.364 0.125 0.590 0.590<1.6 No
Body-Rear Side 0.518 0.441 0.421 0.140 0.658 0.658<1.6 No
Body-Left Side 0.261 0.218 0.206 0.107 0.368 0.368<1.6 No
Body-Right Side 0.323 0.232 0.192 0.114 0.437 0.437<1.6 No
Body-Top Side N/A N/A N/A N/A N/A N/A N/A
Body-Bottom Side 0.353 0.361 0.364 0.129 0.493 0.493<1.6 No
GSM/WCDMA & BT Mode
WCDMA n SAR -to-
o poni Roported | Reported | B2V | Einctl | Seported |  Peakc | Simutancous
est Position SAR1 SAR1 Reported SAR SAR(1g) location Measurement
g g SAR1g 9 Separation Required?
(W/Kg) (W/Kg) (WIKg) (W/Kg) (W/kg) Ratio
Left Hand Touch 0.412 0.399 0.340 0.180 0.592 0.654<1.6 No
Left Hand Title 0.430 0.380 0.331 0.180 0.610 0.674<1.6 No
Right Hand Touch 0.422 0.363 0.321 0.180 0.602 0.649<1.6 No
Right Hand Title 0.418 0.375 0.327 0.180 0.596 0.657<1.6 No
Body-Front Side 0.465 0.413 0.364 0.090 0.555 0.590<1.6 No
Body-Rear Side 0.518 0.441 0.421 0.090 0.606 0.701<1.6 No
Body-Left Side 0.261 0.218 0.206 0.090 0.351 0.554<1.6 No
Body-Right Side 0.323 0.232 0.192 0.090 0.413 0.405<1.6 No
Body-Top Side N/A N/A N/A 0.090 N/A N/A N/A
Body-Bottom Side 0.353 0.361 0.364 0.090 0.454 0.405<1.6 No

Note:1. The value with green color is the maximum values of standalone
2. The value with blue color is the maximum values of 3 SAR g4

5.3. SAR Measurement Results

The product with 2 SIMs and 2 SIMs(SIM1 and SIM2) can not used Simultaneous, we tested 2 SIMs(SIM1
and SIM2) and recorded worst case at SIM 1
It is determined by user manual for the distance between the EUT and the phantom bottom.The distance is
10mm and just applied to the condition of body worn accessory.
The calculated SAR is obtained by the following formula:
Reported SAR=Measured SAR*1((Feroe-Pmeasured)/10
Scaling factor=1 0(Ptarget-Pmeasured))/10
Reported SAR= Measured SAR* Scaling factor
Where Piaqet is the power of manufacturing upper limit;
Pmeasured iS the measured power;
Measured SAR is measured SAR at measured power which including power drift)
Reported SAR which including Power Drift and Scaling factor

Duty Cycle
Test Mode Duty Cycle
Speech for GSM850/1900 1:8.3
GPRS for GSM850/1900 1:2
WCDMA 850/1900 1:1
WiFi 2450 1:1
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19 Power Reported SAR over
Limits I%r;w:gr Tost Conducted |_Average(W/Kg) | Drift(dB) | scalin 19(W/kg) ﬁ;\‘l; Ref.
Power Position ey 8.0 +0.21 8.0 1g Plot
(dBm) Factor #
Frequency (dBm) Duty Cycle P_ower Duty Cycle (Wikg)
100% 50% Drift(dB) 100% 50%
430.025 28.50 Front 28.05 0.453 | 0.227 -0.12 1.11 0.503 | 0.252 | 1.60 --
430.025 28.50 Rear 28.05 0.514 | 0.257 -0.16 1.11 0.571 0.285 | 1.60 1
400.025 28.50 Rear 28.14 0.511 0.256 -0.03 1.09 | 0.557 | 0.279 | 1.60 --
469.975 28.50 Rear 27.83 0.486 | 0.243 -0.10 1.17 | 0.569 | 0.284 | 1.60 --
SAR Values (GSM850-Head)
UG (s M) . Test %mws&n Conducted Measurement Porey Scaling Reported ﬁ:": Ref.
Ch MHz Sl Position Power LT L O drift Factor ey 19 s
(dBm) (dBm) 1g9(W/kg) 19Wke) | (i) | *
190 | 836.60 | Left Touch 31.50 31.35 0.396 -0.05 1.04 0.412 1.60 --
190 | 836.60 | Left Tilt 31.50 31.35 0.413 -0.12 1.04 0.430 1.60 2
190 | 836.60 | Right | Touch 31.50 31.35 0.406 -0.16 1.04 0.422 1.60 --
190 | 836.60 | Right Tilt 31.50 31.35 0.402 -0.07 1.04 0.418 1.60 --
SAR Values (GSM850-Body)
Test ey [ wods [ rper | "iomen | Oonticod [ MU iy [ scatng | BaR | nem | S
Ch MHz timeslots) Position Power (dBm) over drift Factor over 19 #
(dBm) 1g(W/kg) 1g(W/kg) | (W/kg)
190 | 836.60 | GPRS (2) Front 29.50 29.14 0.427 -0.11 1.09 0.465 | 1.60 -
190 | 836.60 | GPRS (2) Rear 29.50 29.14 0.475 -0.12 1.09 0.518 | 1.60 3
190 | 836.60 | GPRS (2) Left 29.50 29.14 0.239 -0.16 1.09 0.261 1.60 -
190 | 836.60 | GPRS (2) Right 29.50 29.14 0.296 0.03 1.09 0.323 | 1.60 -
190 | 836.60 | GPRS (2) | Bottom 29.50 29.14 0.324 -0.09 1.09 0.353 | 1.60 -
190 | 836.60 EG(;’)RS Rear | 2950 | 2001 | 0442 | -012 | 112 | 0495 | 1.60 | -
Rear
190 | 836.60 | Speech with 29.50 29.14 0.438 -0.11 1.09 0477 | 1.60 -
Headset
Note: 1.The distance between the EUT and the phantom bottom is 10mm.
2.According to KDB447498,When the 1-g SAR for the mid-band channel,or the channel with highest
output power satidfy the following conditions,testing of the other channels in the band is not required.
<0.8W/Kg and transmission band <100MHz;
<0.6W/Kg and 100MHz <transmission band <200MHz;
< 0.4W/Kg and transmission band >200MHz
SAR Values (GSM1900-Head)
IGSRIEquaTcy] . Test %r;w:;“ Conducted Measurement T Scaling Reported ﬁ:ﬁ Ref.
Ch MHz S Position Power D AR e drift Factor e C 19 A
(dBm) (dBm) 1g(W/kg) 19(W/kg) Wikg) | *
661 | 1880.0 | Left Touch 30.00 29.67 0.369 -0.04 1.08 0.399 1.60 4
661 | 1880.0 | Left Tilt 30.00 29.67 0.352 -0.11 1.08 0.380 1.60 --
661 | 1880.0 | Right | Touch 30.00 29.67 0.336 -0.15 1.08 0.363 1.60 --
661 | 1880.0 | Right Tilt 30.00 29.67 0.347 -0.13 1.08 0.375 1.60 --
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Test Trequency AL Test %r;w:c'ln e Measg:fqment Power Scaling ROl ﬁrl:‘l:: Rt
Ch MHz (qumber £ Position Power LT over drift Factor SO 19 A
timeslots) (dBm) (dBm) 1g(W/kg) 19(W/kg) (Wikg) #
661 | 1880.0 | GPRS (2) Front 28.50 28.21 0.386 -0.15 1.07 0.413 1.60 --
661 | 1880.0 | GPRS (2) Rear 28.50 28.21 0.412 -0.11 1.07 0.441 1.60 5
661 | 1880.0 | GPRS (2) Left 28.50 28.21 0.204 -0.10 1.07 0.218 1.60 --
661 | 1880.0 | GPRS (2) Right 28.50 28.21 0.217 -0.06 1.07 0.232 1.60 --
661 | 1880.0 | GPRS (2) | Bottom 28.50 28.21 0.337 -0.15 1.07 0.361 1.60 --
661 | 1880.0 EG(E;QS Rear | 2850 | 28.01 0393 | -012 | 112 | 0440 | 160 | —
Rear
661 | 1880.0 | GPRS (2) with 28.50 28.21 0.388 -0.13 1.07 0.415 1.60 --
Headset
Note: 1.The distance between the EUT and the phantom bottom is 10mm.
2.According to KDB447498,When the 1-g SAR for the mid-band channel,or the channel with highest
output power satidfy the following conditions,testing of the other channels in the band is not required.
<0.8W/Kg and transmission band <100MHz;
<0.6W/Kg and 100MHz <transmission band <200MHz;
< 0.4W/Kg and transmission band >200MHz
SAR Values (WCDMA Band V-Head)
UEEL (P ERL . Test %rgw:;n Conducted Measurement Power Scaling Reported ﬁgﬁ Ref.
Ch MHz Side | position Power A7 ARG drift Factor | SARover 19 Blct
(dBm) (dBm) 1g(W/kg) 1g(W/kg) (Wikg) #
4183 | 836.40 | Left Touch 24.00 23.78 0.324 -0.14 1.05 0.340 1.60 6
4183 | 836.40 | Left Tilt 24.00 23.78 0.315 -0.06 1.05 0.331 1.60 --
4183 | 836.40 | Right | Touch 24.00 23.78 0.306 -0.15 1.05 0.321 1.60 --
4183 | 836.40 | Right Tilt 24.00 23.78 0.311 -0.13 1.05 0.327 1.60 --
SAR Values (WCDMABand V-Body)
Test Frequency MO: e § Test I\»’{\aling:r CoFr,\ EIEL Meassl;:;ment Power Scaling sR;%orted ﬁ:;}: gffi
Ch MHz (tr; :1115:3:50) Position Power (:;vrﬁ; over drift Factor 1g (W?I‘(lg; 19 #o
(dBm) 1g(W/kg) (W/kg)
4183 | 836.40 RMC Front 24.00 23.78 0.347 -0.13 1.05 0.364 1.60 --
4183 | 836.40 RMC Rear 24.00 23.78 0.401 -0.08 1.05 0.421 1.60 7
4183 | 836.40 RMC Left 24.00 23.78 0.196 -0.12 1.05 0.206 1.60 --
4183 | 836.40 RMC Right 24.00 23.78 0.183 -0.08 1.05 0.192 1.60 --
4183 | 836.40 RMC Bottom 24.00 23.78 0.314 -0.17 1.05 0.330 1.60 --
Rear
4183 | 836.40 | Speech with 24.00 23.78 0.326 -0.10 1.05 0.364 1.60 --
Headset
Note: 1.The distance between the EUT and the phantom bottom is 10mm.
2.According to KDB447498,When the 1-g SAR for the mid-band channel,or the channel with highest
output power satidfy the following conditions,testing of the other channels in the band is not required.
<0.8W/Kg and transmission band <100MHz;
<0.6W/Kg and 100MHz <transmission band <200MHz;
< 0.4W/Kg and transmission band >200MHz
SAR Values (WLAN2450-Head)
ISR ARCH T LR Conducted | Measurement . Reported SAR limit Ref.
Side e_s_t Glloyied Power SAR over Pov.ver S SAR overig 19 Plot
Ch MHz Position :’do;:ﬁ;' (dBm) 1g(W/kg) drift Factor (Wikg) (Wikg) #
6 2437 | Left Touch 7.50 7.40 0.169 -0.12 | 1.02 0.172 1.60 --
6 2437 | Left Tilt 7.50 7.40 0.172 -0.01 1.02 0.175 1.60 8
6 2437 | Right | Touch 7.50 7.40 0.156 -0.11 1.02 0.159 1.60 --
6 2437 | Right Tilt 7.50 7.40 0.163 -0.06 | 1.02 0.166 1.60 --
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Test Frequency Maximum Lo
o | e | pasatn | ot | o | MSAvever | Pover | o0 | saoverts | 19 | Plo
(dBm) (dBm) 1g(W/kg) (W/kg) (Wikg) #
6 2437 Front 7.50 7.40 0.123 -0.03 1.02 0.125 1.60 --
6 2437 Rear 7.50 7.40 0.137 -0.11 1.02 0.140 1.60 9
6 2437 Left 7.50 7.40 0.105 -0.15 1.02 0.107 1.60 --
6 2437 Right 7.50 7.40 0.112 -0.04 1.02 0.114 1.60 --
6 2437 | Bottom 7.50 7.40 0.126 -0.10 1.02 0.129 1.60 --

Note: 1.The distance between the EUT and the phantom bottom is 10mm.
2.According to KDB447498,When the 1-g SAR for the mid-band channel,or the channel with highest
output power satidfy the following conditions,testing of the other channels in the band is not required.
<0.8W/Kg and transmission band <100MHz;
<0.6W/Kg and 100MHz <transmission band <200MHz;
< 0.4W/Kg and transmission band >200MHz
3.Accoding to KDB 248227,Each channel should be tested at the lowest data rate in each mode.

5.4. SAR Measurement Variability

SAR measurement variability must be assessed for each frequency band, which is determined by the SAR
probe calibration point and tissue-equivalent medium used for the device measurements. When both head
and body tissue-equivalent media are required for SAR measurements in a frequency band, 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. The following procedures are applied
to determine if repeated measurements are required.

1)

3)

Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps 2)
through 4) do not apply.

When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.
Perform a second repeated measurement only if the ratio of largest to smallest SAR for the original and

first repeated measurements is > 1.20 or when the original or repeated measurement is = 1.45 W/kg (~
10% from the 1-g SAR limit).

4)

Perform a third repeated measurement only if the original, first or second repeated measurement is = 1.5

W/kg and the ratio of largest to smallest SAR for the original, first and second repeated measurements

is > 1.20.

5.5. Measurement Uncertainty(300MHz-3GHz)

No Error Tvpe Uncertainty | Probably Div (Ci) | (Ci) S:]C(l: S:i Degfree
' Description P Value Distribution "1 1g | 10g ' |
(19) (10g) | freedom
Measurement System
Probe 0 ) 0 oo
1 calibration B 5.50% N 1| 1 1 | 550% | 5.50%
2 isﬁtxr?;)y B | 4.70% R Bl o7 | o7 | 190% | 190% | e
3 Heri';ftﬁ’gg;'ca' B | 9.60% R Bl o7 | 07| 390%|390%]| o
4 Boundary | g 1.00% R Bl 1| 1] 060% | 060% | o
5 > ’:abrﬁy B | 4.70% R Bl | 1| 270% | 270% | e
6 Detection limit | B 1.00% R B 1 | 0.60% | 0.60% oo
RF ambient
7 conditions- | B 0.00% R N 1 | 0.00% | 0.00% oo
noise
RF ambient
8 conditions- | B 0.00% R B 1 | 0.00% | 0.00% oo
reflection
9 Reﬁf’nogse B 0.80% R Bl 1 | 0.50% | 0.50% oo
10 integration | g 5.00% R Bl | 1] 20% | 290% | e
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1 RF 9 R Bl | 1| 170% | 1709
ambient 3.00% 3 .70% .70%
Probe
12 porf]'ggrr]‘ed 0.40% R Bl 1 | 020% | 0.20%
restrictions
Probe
positioning
13 with respect 2.90% R J§ 1 1 1.70% | 1.70%
to phantom
shell
14 Max SAR 3.90% R Bl 1| 230% | 2.30%
Test Sample Related
15 Test sample 1.86% N 1] 1 | 1 |186% | 1.86%
positioning
16 Device holder 1.70% N 11| 1 | 1.70% | 1.70%
uncertainty
17 D”ﬂp‘(’)‘;v%‘fp“t 5.00% R Bl 1| 290% | 2.00%
Phantom and Set-up
Phantom o o o
18 uncertainty 4.00% R B 1 | 230% | 2.30%
Liquid
19 conductivity 5.00% R \/5 0.64 | 043 | 1.80% | 1.20%
(target)
Liquid
20 conductivity 0.50% N 1 1064|043 | 0.32% | 0.26%
(meas.)
Liquid
21 permittivity 5.00% R J§ 0.64 | 043 | 1.80% | 1.20%
(target)
Liquid
22 cpermittivity 0.16% N 1 1064|043 | 0.10% | 0.07%
(meas.)
Combined 22
standard ~ Zcfuf / / / / / 10.20% | 10.00%
uncertainty NE
Expanded
uncertainty
(confidence u, =2u, / R K=2 / /| 20.40% | 20.00%
interval of
95 %)
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5.6. System Check Results

System Performance Check at 450 MHz Head TSL

DUT: Dipole450 MHz; Type: D450V2; Serial: 4d134

Date/Time: 01/05/2013 09:06:09 AM

Communication System: DuidiangJi; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 450 MHz; o = 0.89 mho/m; € r = 43.28; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(6.71, 6.71, 6.71); Calibrated: 24/02/2013
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 1315; Calibrated: 27/02/2013

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (101x121x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.66 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 51.2 V/m; Power Drift =-0.031 dB

Peak SAR (extrapolated) = 3.87 mW/g

SAR(1 g) =1.73 mW/g; SAR(10 g) =1.15 mW/ g

Maximum value of SAR (measured) =2.58 W/kg

m/g
2.63

1.66

0.716

0.243

System Performance Check 450MHz 398mW
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System Performance Check at 450 MHz Body TSL
DUT: Dipole450 MHz; Type: D450V2; Serial: 4d134
Date/Time: 01/05/2013 10:12:14 AM
Communication System: DuidiangJi; Frequency: 450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 450 MHz; o = 0.96 mho/m; € r = 56.34; p = 1000 kg/m
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(7.10, 7.10, 7.10); Calibrated: 24/02/2013
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x81x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) =2.91 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 55.439 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 3.45 mW/g

SAR(1 g) =1.67 mW/g; SAR(10 g) =1.10 mW/g

Maximum value of SAR (measured) =2.94 W/kg

Wikg
2.910

2.332

1.755

1177

0.599

0.022

System Performance Check 450MHz 398mW
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System Performance Check at 835 MHz Head
DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134
Date/Time: 01/06/2014 AM
Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.90 S/m; ¢, = 40.27; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(6.06, 6.06, 6.06); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.58 mW/g
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52.994 V/m; Power Drift = 0.082 dB
Peak SAR (extrapolated) = 3.542 W/kg
SAR(1 g) = 2.25 mWI/g; SAR(10 g) = 1.46 mWI/g

Maximum value of SAR (measured) = 2.59 mW/g

dB
1]

-4.69

-9.37

-14.06

-18.74

-23.43

0 dB = 2.58mW/g=8.23dB mW/g

System Performance Check 835MHz Head 250mW
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System Performance Check at 835 MHz Body
DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134
Date/Time: 01/06/2014 AM
Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.95 S/m; ¢, = 56.72; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 2.15 mW/g
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 46.528 VV/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.262 W/kg
SAR(1 g) = 2.34 mWI/g; SAR(10 g) = 1.55 mWI/g

Maximum value of SAR (measured) = 3.24 mW/g

-10.00

20.00

-30.00

-40.00

-50.00

0 dB = 3.24 mW/g = 11.24 dB mW/g

System Performance Check 835MHz Body 250mW
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System Performance Check at 1900 MHz Head
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150
Date/Time: 01/07/2014 AM
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; 0 = 1.36 S/m; er = 40.17; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(5.21, 5.21, 5.21); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 10.65 W/kg
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.818 VV/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 12.352 W/kg
SAR(1 g) =9.63 W/kg; SAR(10 g) = 5.09 W/kg

Maximum value of SAR (measured) = 12.43 W/kg

-10.00

20.00

-30.00

-40.00

-50.00

0 dB =12.43 W/kg = 20.55 dB W/kg

System Performance Check 1900MHz Head 250mW
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System Performance Check at 1900 MHz Body
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150
Date/Time: 01/07/2014 AM
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; o = 1.36 S/m; er =53.94; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 11.46 mW/g
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83.816 VV/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 16.826 W/kg
SAR(1 g) =9.79 mWI/g; SAR(10 g) = 5.18 mWI/g

Maximum value of SAR (measured) = 16.34 mW/g

-10.00

20.00

-30.00

-40.00

-50.00

0 dB = 16.34 mW/g = 24.35 dB mW/g

System Performance Check 1900MHz Body 250mW
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System Performance Check at 2450 MHz Head
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884
Date/Time: 01/08/2014 AM
Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; 0 = 1.82 S/m; ¢, = 40.03; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(4.24, 4.25, 4.25); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 14.9 mW/g
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.714 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 26.08 mW(/g
SAR(1 g) = 13.30 mWI/g; SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 14.8 mW/g

-R.32

1263

-18.9%

“28.27

-31.54
0 dB = 14.9 mW/g = 23.46 dB mW/g

System Performance Check 2450MHz Head 250mW
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System Performance Check at 2450 MHz Body
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884
Date/Time: 01/08/2014 AM
Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; 0 = 1.96 S/m; ¢, = 52.35; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: ES3DV3 - SN3292; ConvF(4.24, 4.25, 4.25); Calibrated: 24/02/2013;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (1); SEMCAD X Version 14.6.5 (6469)
Area Scan (61x91x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 13.15 mW/g
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.986 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 16.08 mW/g
SAR(1 g) =12.32 mWI/g; SAR(10 g) = 5.72 mWI/g

Maximum value of SAR (measured) = 16.08 mW/g

-R.32

1263

-18.9%

“28.27

-31.59
0 dB = 16.08 mW/g = 24.67 dB mW/g

System Performance Check 2450MHz Body 250mW
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5.7. SAR Test Graph Results

Body-worn Rear side for 430.025 MHz

Communication System: Duidiangdi; Frequency: 430.025 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 430.025 MHz; o = 0.95 mho/m; € r = 56.84; p = 1000 kg/m
Phantom section: Flat Section

DASY5 Configuration:

Probe: ES3DV3 - SN3292; ConvF(7.10, 7.10, 7.10); Calibrated: 24/02/2013
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 1315; Calibrated: 27/02/2013

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (51x101x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 0.545 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 20.251 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.660 mW/g

SAR(1 g) = 0.514 mWI/g; SAR(10 g) = 0.419 mWi/g

Maximum value of SAR (measured) = 0.531 W/kg

-0.93

-1.87

-2.80

-3.74

-4.67

0dB =0.531 W/kg =-2.75 dB W/kg

Plot 1: Body-worn rear side for 430.025 MHz
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B8l 19/10g Averaged SAR
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Z-Scan at power reference point- Left Head Tilt (Body-worn rear side for 430.025 MHz)
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GSM850 Head Tilt Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.93 S/m; €, = 42.55; p = 1000 kg/m3
Phantom section : Left Head Section
Probe: ES3DV3 - SN3292; ConvF(6.06, 6.06, 6.06); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM,;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.507 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.114 V/m; Power Drift =-0.12 dB
Peak SAR (extrapolated) = 0.910 W/kg
SAR(1 g) = 0.413 W/kg; SAR(10 g) = 0.210 W/kg

Maximum value of SAR (measured) = 0.453 W/kg

-3.70

-£.40

-11.10

-14.80

-18.50
0dB = 0.453 W/kg = -3.82 dBW/kg

Plot 2: Left Head Tilt (GSM850 Middle Channel)
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Z-Scan at power reference point- Left Head Tilt (GSM850 Middle Channel)
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GSM850 GPRS 2TS Body Rear Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.94 S/m; ¢, = 55.13; p = 1000 kg/m3
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.522 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 19.794 V/m; Power Drift = -0.12 dB
Peak SAR (extrapolated) = 0.633 W/kg
SAR(1 g) = 0.475W/kg; SAR(10 g) = 0.386 W/kg

Maximum value of SAR (measured) = 0.511 W/kg

-10.00

-20.00

-30.00

-40.00

-50.00
0dB = 0.511 W/kg =-2.92 dBW/kg

Plot 3: Body Rear Side (GSM850 GPRS 2TS Middle Channel)
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Z-Scan at power reference point- Body Rear Side (GSM850 GPRS 2TS Middle Channel)
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GSM1900 Left Head Touch Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.38 S/m; €, = 40.90; p = 1000 kg/m3
Phantom section : Left Head Section
Probe: ES3DV3 - SN3292; ConvF(5.21, 5.21, 5.21); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.425 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.364 V/m; Power Drift = -0.04 dB
Peak SAR (extrapolated) = 0.496 W/kg
SAR(1 g) = 0.369 W/kg; SAR(10 g) = 0.210 W/kg
Maximum value of SAR (measured) = 0.457 W/kg

dH

-3.58

-f.15

-10.73

-14.30

-17.88
0dB = 0.457 W/kg = -3.86 dBW/kg

Plot 4: Left Head Touch (GSM1900 Middle Channel)
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GSM1900 GPRS 2TS Body Rear Side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:2
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.53 S/m; ¢, = 53.53; p = 1000 kg/m3
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(4.66, 4.66, 4.66); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 27/02/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.514 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.624 V/m; Power Drift =-0.11 dB
Peak SAR (extrapolated) = 0.724 W/kg
SAR(1 g) = 0.412 W/kg; SAR(10 g) = 0.232 W/kg

Maximum value of SAR (measured) = 0.450 W/kg

-3.64

-1.28

-10.92

-14.56

-18.20

0dB = 0.514 W/kg = -2.89 dBW/kg

Plot 5: Body Rear Side (GSM1900 GPRS 2TS Middle Channel)
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Report No.: TRE14010002 Page 54 of 117 Issued:2014-01-13
WCDMA Band V Left Head Touch Middle Channel
Communication System: Customer System; Frequency: 836.4 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 836.4 MHz; o = 0.90 S/m; €, = 42.02; p = 1000 kg/m3
Phantom section : Left Head Section
Probe: ES3DV3 - SN3292; ConvF(6.06, 6.06, 6.06); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.286 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.519 V/m; Power Drift =-0.14 dB
Peak SAR (extrapolated) = 0.468 W/kg
SAR(1 g) = 0.324 W/kg; SAR(10 g) = 0.183 W/kg

Maximum value of SAR (measured) = 0.289 W/kg

-3.25

-6.50

-9.7b

-13.01

-16.26

0dB = 0.289 W/kg = -5.14 dBW/kg

Plot 6: Left Head Touch (WCDMA Band V Middle Channel)
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Z-Scan at power reference point- Left Head Touch (WCDMA Band V Middle Channel)
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WCDMA Band V RMC Body Rear Side Middle Channel
Communication System: Customer System; Frequency: 836.4 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 836.4 MHz; o = 0.95 S/m; ¢, = 55.52; p = 1000 kg/m3
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(6.14, 6.14, 6.14); Calibrated: 24/02/2013;
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (81x101x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.503 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.401 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 0.719 W/kg
SAR(1 g) = 0.401 W/kg; SAR(10 g) = 0.198 W/kg

Maximum value of SAR (measured) = 0.453 W/kg

-3.65

1.3

-10.96

-14.62

-18.27
0dB = 0.453 W/kg = -3.44 dBW/kg

Plot 7: Body Rear Side (WCDMA Band V RMC Middle Channel)
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Z-Scan at power reference point- Body Rear Side (WCDMA Band V RMC Middle Channel)
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Left Head Tilt (WLAN2450 Middle Channel-Channel 6-2437MHz (1Mbps))
Communication System: Customer System; Frequency: 2437.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 2437.0 MHz; 0 = 1.79 S/m; ,= 39.12; p = 1000 kg/m3
Phantom section: Left Head Section:
Probe: ES3DV3 - SN3292; ConvF(4.47, 4.47, 4.47); Calibrated: 24/02/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 02/27/2013
Phantom: SAM 1; Type: SAM;
Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (61x81x1): Measurement grid: dx=1.50 mm, dy=1.50 mm
Maximum value of SAR (interpolated) = 0.194 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.868 VV/m; Power Drift = -0.01 dB
Peak SAR (extrapolated) = 0.278 W/kg
SAR(1 g) =0.172 W/kg; SAR(10 g) = 0.104 W/kg

Maximum value of SAR (measured) = 0.182 W/kg

dB

-3.34

-b.b/

-10.01

-13.35

-16.68
0dB = 0.182 W/kg =-7.40 dB W/kg

Plot 8: Left Head Tilt (WLAN2450 Middle Channel-Channel 6-2437MHz (1Mbps))



Report No.: TRE14010002 Page 59 of 117 Issued:2014-01-13

|

1g/10g Averaged SAR
| -
SAR;Zoom Scan:Value Along Z, X=2, ¥=3 Markers

018 \

016 \\

014 \

012 \
g 0.10 \
= \

0.08 \\

0.06 \\\

004 R\

0.02 E—

—_
0.00
0.005 0.010 0.015 0.020 0.025 0.030
m

Z-Scan at power reference point- Left Head Tilt (WLAN2450 Middle Channel-Channel 6-2437MHz (1Mbps))
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Body- worn Rear Side (WLAN2450 Middle Channel-Channel 6-2437MHz (1Mbps))
Communication System: Customer System; Frequency: 2437.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 2437.0 MHz; o = 1.96 S/m; €, = 52.65; p = 1000 kg/m3
Phantom section : Body- worn
Probe: ES3DV3 - SN3292; ConvF(4.25, 4.25, 4.25); Calibrated: 24/02/2013;

Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 02/27/2013

Phantom: SAM 1; Type: SAM;

Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)
Area Scan (61x81x1): Measurement grid: dx=1.50 mm, dy=1.50 mm

Maximum value of SAR (interpolated) = 0.253 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.336 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 0.369 W/kg

SAR(1 g) = 0.230 W/kg; SAR(10 g) = 0.137 W/kg

Maximum value of SAR (measured) = 0.233 W/kg

dB

-1.38

-10.14

-13.52

0dB = 0.233 W/kg = -6.33 dBW/kg

Plot 9: Body- worn Rear Side (WLAN2450 Middle Channel-Channel 6-2437MHz (1Mbps))
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6. Calibration Certificate

6.1. Probe Calibration Ceriticate

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasss 43, 8004 Zurich, Switzeriand

S Schweitedscher Kallbrisrdienst

c Service sulsss dELAlGRRaGE
Sarvizio svicreto di taratura

S Swiss Callbration Service

horaritet by the Swiss Accredtalion Servies (SAS) Acereditation Ne.: SCS 108
The Swiss Accraditation Serdce is one of the signatories o the EA
Multiiateral Agresment for the recagnition of caiibration certificates

chont  CIQ SZ (Audaen) Certficate No: ES3-3282 Feb13
[CALIBRATION CERTIFICATE

Oigec! ES3DV3 - SN:3202

Calibation procadure(s) @A CAL-01.v8, QA CAL-14.v7, QA CAL-23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field probes:

Calibention date February 24, 2013
This calibration cerificata documents the traceatslity fo nstional standprds, which roatee the physical unils of measunemants (51
T wiEas ements g e uncamaintes with confidanca prabatdity are given on the folowing pages and are part of the cetdicata
| &l calabions have been conductiod in the closead imbarmtory feciily. envimnment ismpersture {23 £ 3)°C and humidity < T0%
i Calibration Equpmant uwed (MATE critical for calibeation)
| Primary Standards %] | Cod Date {Canificate No.) Scheduled Calbvation
Pt ineler E44198 GB41. 293874 A1-Mar-12 (No. 217-1a72) Apr13
Powsr sensor E44 124 MY 4 T4banar 31-Mar-12 [Na 2700373 Apr-13
Reforonce 3 48 Attorumtor | SN: 55054 (3c) Z0-Mar-12 {No. 217-01369) Aps-13
Relemnce 20 dB Atansion SN 5086 {206} § 23-Mar-12 (Mo JATLN367) Apr-13
Rafpronca 30 dB Attenciator | SN 55129 {306 | 20-mar12 o 23700370 Apa-13
Reference Probe ESIOV2 | SN. 3013 | 29-Doc-12 (Mo ES3-3013 Dect2) | Doc-13
DAES 5M: 654 F-Mlay-12 (Mo, DAE4-B5_May12) Way-13
Secandury Standards D | Ghack Date {in house) Schaguled Chack
RF generalor HF BE4S( UEIEE2U01 70D ! A-Aaig-99 (I henrse :rmu.l.Fr A2) In house chack: Apr-13
Metwork Anatyzor HP B7S3E | US3Tag0sas | 18-0c1-01 (in houss check D12y in howse chack; Oot- 13
Hamg " Funcian Signa
Cabbraled by Jaton st Labormsory Y
: ) — e
fpprayed by Kty Peiovic Tachnical Manuger :_,i\:"" ﬁ
Iszuind: Fabnaary 27, 2013
This calibvation cestificats shall not b reproduced sxcegl in Tl sithout wriflen apgioval of (he tabonton

Cartificabe No: ES3-3292 Fab13 Page 10 11
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Calibration Laboratory of Schwoizerischer Hallbriardienst

Schmid & Partner Service sulsss d'etalonnage
Enginearing AG Servizio svizzero di tarstura

Zeughaussirasse 43, B4 Zurich, Switzeriand Swins Calibration Service

Aecreded by the Swiss Accroditahon Senice [SAS) Accrediation No.: SCS 108

The Swiss Accreditation Servies is one of the signatores lo ths EA

Multilsleral Agresrment ‘or the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

MNORMx Y.z sensitivity in free space

ConvF sensifivity in TSL | NORMx .2

DCe dinde compression point

CF crest factor (1/duty_cycle) of the RF signal

A B C maodulation dependent linearization parameters

Polarization ¢ o rotation around probe axis

Paolarizatian & % rotation around an axis thal s in the plans normal 1o probe axis (&t measuramant camtar),

L@, 4 =0is normal 1o proba axis

Calibration is Performed According to the Following Standards:

&) |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: Measurament
Technigues', Decembear 2003

b} IEC 62209-°, “Procedure to measure the Specific Absorption Rate (SAR) for hand-hald devices used in close
proximity to the sar (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMy, g2z Assessed for E-field polarization 8 = 0 (f = 800 MHz in TEM-cadl, { > 1800 MHz: RZ2 wm'ﬁqmdﬂi
WORKMx,y.x are only intermediate values, e, the uncartainties of NORM:x, v,z does nol affect the E* field
uncertainty inside TSL (see balow ConvF)

o NORMTxy 2z = NORMx .z * freguency_response (sea Frequency Response Chart). This linearization is
implamented in DASYS software versions laler than 4.2, The uncerainty of the frequency responsa ks included
in the stated uncertainty of ConvF.

¢«  DCPxy.r COP are numerical linsarization parameters assassed based on the data of power sweep with CW
signal (no uncertainty required). DCP does nol depend on frequency nar madia.

«  PAR: PAR s the Peak to Average Ratio that is nol calibrated but determined based on the signal
characieristics

o  AxyZ Bxyz Cxy.z VRxy.© A B Care numencal lineanzation parameters assessed based on the data of
power sweap for specific modulation signal. The parametars do not depend an frequency nor madia, VIR s the
maximum calibration range expressed in AMS voliage aoross he diode.

» ConvF and 3oundary Effect Parameltars: Assessad in fiat phaniom using E-field (or Temperature Transfer
Standard for { < B00 MHz) and inside waveguide using analytical fisld distributions based on power
measuraments for { > 800 MHz. The same setueps are used fof assessment of the parameters apphed for
boundary compensation (alpha, depth) of which typical uncartainty values are given, Thesa parameders are
uged in DASYS software 1o improve probe accuracy close to the boundary, Tha sensitivity in TSL corresponds
to NORMy. v,z * Comv whereby the uncerainly corresponds to that given for ComvF. A freguency dependant
Conv is usad in DASY version 4.4 and higher which allows extending the valdity from £ 50 MHz ta £ 100
MHz

& Sphencal isatropy (3D gewviabion from izofrapy); in a figld of low gradients realized using a flat phantom
expased by a patch antenna.

#  Sensor Offsst. The sensor offsel coresponds to the offsat of vinual measurement canter from the probe tip
{on probe axis), No tolarance required

Cortilicate Mo: ES3-1292 _Fab13 Papa 2 of 11
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ESIDV3 = Sh.3292 Fabruary 24, 2013

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Calibrated: February 24, 2013

Calibrated for DASY/EASY Systems

[Mate: non-compatible with DASY 2 system!)

Cartilicixta Mo: ES3-3292_Feb1l F‘age Jal 11
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ES3DV3- SN2 Fabruary 24, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Basic Calibration Parameters

Sensor X Sensor ¥ Bensor 2 | Una [k=2} ]
Norm (uVitvim))" 0.81 .90 1.18 $101% |
DCP [mV)” 106.9 104.7 i 102.0 ]

Modulation Calibration Parameters

0D | Communication System Nama PAR A B C VR Ung~ |
d8 dB di my | (k=2)
w0000 | W ' oo0 | x| 000 .00 1on | 173 | £22% |
- ¥ | o000 000 | 100 M2 |
I zZ | ooo ooo | 100 10E 2

The reported uncertainty of measurement Is siated as the standard uncertainty of measuramen
multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
probability of apporoximataly 95%.,

Tha uncertambes of NormX Y 2 do nof aflect 1ho E'-I'ink[urr.urr-m:.' irsacles TSL (Sea Pages 5 and §)
Nurnarical inaanzpation paramater uncataingy nol reguirsd

¥ Uncestaingy s determined uing the max. deviation from Snear responss agphing reciangular detnbulon and & spressed for he square of the
T wmium

Cartificate No: E$3-3232_Fah13 Page 4 of 11
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ES3DVI- SN 3282 February 24, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Head Tissue Simulating Media

. Ralative | Conductivity | Dapth Unct.
| E{MHz) Permittivity _{8im) ConwFX | ConvFY | ComvFZ | Alpha | [mm) (=2}
450 435 087 B.71 BTl | BT1 045 180 | £134%
835 415 0.90 B.06 £.08 6.08 028 | 219 | +120%
Si00 1.5 0.97 6.03 803 6.03 0.29 | 2.00 +120%
1810 40.0 1.40 5.25 525 5.25 80 | 137 | +120%
18900 -40.0 1.40 5.21 521 5.21 0.63 138 | $120%
2100 388 1.49 5.15 515 | 515 0.80 1.20 £120% |
2450 392 1,80 4.47 4.47 4.47 0.83 150 | +12.0%

¥ Froquancy vilidity of + 100 MHz only sppiles for DASY wi.4 and highet (see Page 2). eiss it is resincied o £ 50 MHz. The uncorainty i e RES
of the Comd uneestanty ol calibestion lreguency and the uncaranty for the indcaled freguency band

" At freuencies below 3 GHz, tha valldity of lissus paramalers (e and o) can be relssed to = 10% If iguid comparsation Ranmla & appbed (o
magsured SAR valuas. Al frequencies above 3 GHe, the validily of Bssus paramsters (o 500 ) s esincied 1o ¢ 5% Tha uncartainty is ihe RS5 of
the ConvF uncestainty lor mdcated target bssuoe pammelens

Carificals Mo: ES3-12092 Febid Page 5ol 11
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Fabrneany 24, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Calibration Parameter Determined in Body Tissue Simulating Media

[ . Relative | Conductivity Dupih Unet |

f{MHz}~ | Permittivity {Sim} | ConyFX | ComwF ¥ | ConvFZ | Alpha {mm] (k=2)
450 5B 0.94 7.10 710 7.10 D09 | 100 | £134%
| B35 552 0.97 B.14 6.14 .14 042 | 157 | 1120%
800 55.0 1.05 8.07 B.07 6,07 048 1.49 +12.0 %
1810 53.3 1.52 4,88 4.88 4,86 0.62 1.42 +£120%
1900 £33 1.52 468 4.66 466 | 047 | 175 £120%
2100 5.2 162 478 478 476 | 070 | 139 | £120%
2450 827 1.85 425 4,25 4.25 0.80 1.03 +120 %

v Frequancy validity of © 00 Mz anly applies for DASY wi 4 and higher (ses Faga 7). esa 1| is restncted 1o & 80 MHz. The uncetainty m e ASS
al the CorndF uncertanty 1 cal@mation frequency ard tha uncertainky fof the indealad freguency band
" Al freguencies: below 3 Gz, the validity of lssus paramestens (¢« and o) can be reiaed 0 £ 10% I liguid componsation Tormuls 5 appled o

mansurad SAR valuss, A Triqisncias sbove 3 GHe, the validity of lissus parampters (e and 4 s nestncied |0 & 5% The uncedainty & tha RSS ol
tha CoryF uncestamiy for indicated teget lissue parametars

Cartfficate Mo: ES3-3232 Feb13

Page B al 11
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ES30VI- 5N 3282 Fabsuary 24, 2013

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

Frequency response (normalized)

[ o - e - LTS e
o 500 1000 1500 2000 2500 300
1 [MWiHz]

e Rt

Uncertainty of Frequancy Response of E-field: £ 6.3% (k=2)

Cartificate No: ES3-3202 Fabil Page T of 11
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ES3DVI- SN:3203 Fabnumry 24, 2013

Receiving Pattern (¢), 9 = 0°

=600 MHz TEM f=1800 MHz R22
. . - " - .
Tt X ¥ I T = v I
sk
e |
E"...,J‘.A—-—r—t e et g & g Bt g0 8 B N R T
'.!'. | 5 glee] |'I|
, Rot [
i T'.l'.-"-- ] H'T'.Tl-i: 1 '"-"1-_'!'*- '-.-“

Uncertalnty of Axial Isotropy Assessment: * 0.5% (k=2}

Cartificate Mo: ES3-3282_Feb13 Page 8 of 11
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ES30V3- SN:2282 Fabruary 24, 2013

Dynamic Range f(SAR:sad)

(TEM cell , f =900 MHz)

10 =T T
]
L]
1 S
J I Lt | .
| I: []
| I
i
104 i |
g_ :'ir
iy M
L]
.g 10 = L i
o N i
- L i
g L i
- | 1
10 L]
3
104 1 I I i 12 e ‘l ey EREL
107 —— T T = |
10 104 10 10" 107 10
SAR [mWiemd|
_»| _* | L]
X compensated Honell compensated ¥ compensated
. . ]
¥ not compensated Z compensated Z not compensated
2
g
S 0 e e
- & 4
(]
Wy i
!
2 :
10 b= e[ ) 10 m o
FAR [mW/ omd|
L ] w |
X :nm'sa'r;n'leﬂ x nut:n'rﬁ?lfm‘r!d ¥ :nmm.urm
x| o] B3
¥ mol compenial=d Z compernsaied £ mat compensated

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

Carificaie Mo: ES3-3202_Febid Page D af 11
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ES30V3I- SN-3292 February 242013

Conversion Factor Assessment

f = 900 MHz WGLS RS (H_com#) = 1810 MHz WGLS R22 (H_comd)
E i fl
. £,
i 3
-“rn-l . ..:.;-I L il .: o - l. - -:I 1 J::l Ea o £l L
Deviation from Isotropy in Liquid
Error (¢, 3), f =900 MHz
10
o8
na
04
% 0.2
oo
8 22
04
0.8
04
-1.0
o

10 -08 -06 04 02 00 02 04 068 OB 12
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Cartificate No: ES3-1232_Fab13 Page 10.of 11
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ES30W3- SN:3292 February 24, 2013

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3292

Other Probe Parametars

[Sensor Arrangama Triangular
Connector Angle (7} Not applicable
Mechanical Surface Delection Mode i enabled
Optical Surface De-eclion Mode disabled

| Probe Overall Lencth T 3atmm |
"Probe Body Diameler - T 1omm|
Tip Length 10 mm
ﬁi} Diameter ) 4 mim
‘Probe Tip o Senscr X Calibration Point T 2mm]|

Probe Tip to Senscr ¥ Calbration Pomt ' ' Zmm
Probe Tip to Senscr £ Calibration Point 2 mm

" Recommended Measurement Dislance Irom Surlace amm

Carificate No: ES3-3292_Febil Page 110l 11
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6.2. D450V3 Dipole Calibration Ceriticate
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DASYS Validation Report for Head TSL

Test Laboratory: SPEAG
DUT: Dipole 450 MHz: Type: D450V3; Serial: D450V3 - SN: 1079

Communication System: CW: Frequency: 450 MHz |
Medium parameters used: f =450 MHz: o= (.85 mho/m; £ = 43.6; p = 1000 kg/m
Phantom section: Flar Section

Measurement Standard: DASY S (IEEE/AECIANST C63.19-2(07)

DASYS2 Configuration:

Dot/ Timne: 2802 2413

Probe: ET3DVE - SN15OT; ConvF6.59, 6,59, 6.59); Calibrated: 30.12.2012
Sensor-Surface: 4mim (Mechamcal Surface Detlection)

Electronics: DAE4 3n654; Culibrated: (03,05.2012

Phantom: ELI 4.0; Type: QDOVAND]BA; Seral: 1003

DASYS2 S2REMN692); SEMCAD X 14.6.44989)

Dipole Calibration for Head Tissue/d=15mm, Pin=398mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: da=3mm, dy=3mm, de=5mm

| Reference Value = 49,69 Vim: Power Dnift = 0,03 dH

| Peak SAR (extrapolaied) = 2.7560
| SAR(1 g} = 181 mW/g: SAR(10 g1 = 1.21 mW/g
Maximum value of SAR (measured) = 1.936 mW /g

('dB = | 940mW/g = 5.76 dB mWig

Cortificate No' D450V3- 1075 Feb1d Page 5ol B
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Date/Time; 28.02.2013

Test Laboratory: SPEAG
' DUT: Dipole 450 MHz; Type: D450V3; Serial: DASOV3 - SN: 1079

Communication System: CW; Frequency: 450 MHz
Medium parameters used: f= 450 MHz: o = .91 mho/m; g, = 55; p= (KK kefm’

Phantom section: Flar Section
Measurement Standard; DASYS ( IEEEAEC/ANST CH3.19-2(47)

DASYS2 Configuration:
« Probe: ET3DVE - SNI1S0T: ConvF(T.05, 7.05, T05%: Colibrated: 30.12.200 2
e Sensor-Surface: 4mm (Mechanical Surface Detection)
« Electronics: DAES Sn634; Calibrated: 03.05.201 2
« Phantom: ELI4.0: Type: QDOVAOOIBA; Serjal: 1K)}

» DASYS2528.0(692); SEMCAD X [4.6.4{4989
Dipole Calibration for Body Tissue/d=15mm. Pin=398mW/Zoom Scan {Tx7x7 ¥ Cube O:
Measurement grid: de=5mm, dy=3mm, dz=5mm
Reference Value = 46,491 Vim; Power Drft = -0,02 JB
Piuk SAR (extrapolated) = 2. 7360

SAR(L g) = 1.74 mW/g: SAR(10 g1 = L.16 mW/g
Maximum value of SAR imeasured) = 1. 861 mW/g

-1.00
-6.00
-9.00

12.00

-15.00

O 4B = | .860mW/g = 539 dB mW/g

Conilicats No: DASOVI- 1079 _Febtd Page 7ol B
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6.3. D835V2 Dipole Calibration Ceriticate

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausatrasse 43 BO0DA Turich, Switteriand

Accredited by the Swess A crecitahon Sanace (SAS]
The Swiss Accreditstion Service is one of the signatories o the EA
Muitilateral Agreament lor the recognition of calibration certificates.

@'ﬂm CERTIFICATE

Issued:2014-01-13

Schwelzerischer Kalibrierdions!
Bervice sulise & btalonnage

Servizio svizzero di taratura

Swisa Callbratian Service

Otvect

Caltrahon procaduesin)

DB35V2 - SN: 4d134

QACAL-05v8 IMETSE

Fabruary 27, 2013

Culibration Eguipmont used [METE crlical ior calralicon)

Thes calibration canificaly documenis Me iracoabsity 1o nalional standards. whict rmalise the phyecal units of measueementa (51)
The measurements and 19 wrcenainiss wih confidence probability are gven on the following pages and ars part of the canificate.

Al calibrasiorne have Best conducted 0 the cosed aboratory Baility: environmant temparatrn (22 & 31°C and hurmiddty <= T0%

ETMWmmmmﬂﬂyﬂ.@frﬂ_@nﬂdmmmuﬂmm approvad of the laboratory

Cerificate No: DB35V2-44134_Feb13

Primary Standsniy e Cal Data (Cortilicats N | Sehaeh e Calisration
Pownr mator EPM-2424, GEITAETE 05-Cer-12 (No. 217-01457) Oct-13
Powal sensor =5 B0 A USATEERTRY 08-Oct-13 (Mo, 2T7-01451) Oe1-13
Repfgrence 20 48 Atenuaine BN 5086 (20g) 29-Mar12 (Mo, 217-01288) Apr-13
Type-N mearmatch ooembin ation BM: BDJT 2 / DT 29-Mas-12 (Na. 29701071 Apr-13
Rafergncs Probe ES30V BN 3205 30-Dec-12 Mo, E53-3205_Deci 1) Doc-13
DAE4 SN, 601 O Juil-12 [Me. DAEA-BO1_Jlt1) Jud-13
Secondary Stendans iD* Chack Daie (in house) Scheduied Check
Power senanr HP BA1A MY T 1B-Oes-02 (i holse check Oc-11) I houda Ehecs: Del-13
RAF genemtor RAS ST -8 100005 Del-Aug-29 (0 house check Oct-11) in housa chack: Ocl-13
MNatwork Analyros AP &7 5E WUSITIN0SAS 54208 18-00t-01 (n house chack Oct-11) in houss check Oct-13
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Ruw Gl

Appraved by Kaija Pokowe Technical Manage:
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Calibration Laboratory of Schweizerischar Kalibrierdienst
Schmid & Partner Bervice sulise d#alonnage
Engineering AG Servizio nvizzero di taraturs
Zeughausstrasse 41, BD04 Zurkch, Switzeriand Swiss Calibration Service
Accrudited by T Swiss Acciedtation Servce [(SAS) Accreditation No.: SCS 108

The Swiss Accreditstion Service is one of the signatories to the EA
Muitilateral Agreemeni for the recognition of calibration certificates

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)

b)

c)

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

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 Radiotrequency
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:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificale are valid al 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 oniented
parallel to the body axis.

Feed Poinf Impedance and Retumn 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 (o the feed point. The Retum 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.

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

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

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

Cenificate No: DB35V2-4d134_Feb13 Page 2 of 8
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Measurement Conditions
DASY systam comiguration, as far 68 not on page 1
DASY Version DASYS V52 R0
Extrapolation Advanced Extrapolation
Phantom Modular Flal Phantom
Distance Dipole Center - TSL 15 mm willh Spaces
Zoom Scan Resolution dx. dy, 82 =5 mm
Frequancy B35 MHz & 1 MHz
Head TSL parameters
The foliowing parameters and calculations were apphad.
Temperature Parmittivity Conductivity
Nominal Head TSL paramaters 20°C 41.5 0.80 mha'm
Measured Head TSL parameters {20=021"C AM0x6% 0.89 mha'm & 8 %
Head TSL temperature change during test <5"C —
SAR result with Head TSL
SAR averaged over 1 em’ (1 g) of Head TSL Condition
SAR maasured 250 mW Input powar 233mwW/ig
SAR for nominal Hasd TSL parameters normalizad to TW 8.37 mW g = 17.0 % (k=2)
SAR averaged aver 10 cm’ {10 g} of Hesd TSL condition
SAR moasured 250 mW Input powes 1.52mW /g
SAR for nominal Head TSL paramaters normalized to TW B.11 mW /g = 16.5 % [ka2)
Body TSL parameters
The following parameters and calculatons ware applied
Temperature Permittivity Conduclivity
Nominal Body TSL paramaters z20'C 552 0.87 mho'm
Measured Body TSL parameters (220202)'C S5.T+6% 1.01 mha'm = 6 %%
Body TSL tempzrature change during test <05"C — =y
SAR result with Body TSL
SAR averaged over 1 cm’ (1 g) of Body TSL Concition
SAR measured 250 mW inpul power 244mW I g
SAR for nominal Body TSL parameterns normalized to 1W .49 mW /g 2 17.0 % (k=2)
SAR aversged over 10 em”’ (10 g) of Body TSL concifion
SAR maasumad 250 mW input power 1.80mW /g
SAR for nominal Body TSL parameters normalized to 1W B.28 mW /g = 16.5 % (k=2)

Certificate No: DB35V2-4d134_Feb13

Page 3of B
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Appendix
Antenna Parameters with Head TSL
Impedance, traniformad 1o feed pont 52701211
Retum Loss -28.6 dB
Antenna Parameters with Body TSL
Impedance. transformad fo feed point AT A0 -4.6 [0
Retum Loss -~ 250 dB
General Antenna Parameters and Design
| Esectrical Delay ‘one direction) | 1,398 ns

After long term use with 100W radiated power, only & siight warming of the dipole near the feedpaint can be measured,

The dipole is made of standard semirigid coaxkal cable. The cenlar conductor of the feeding line is directly connaciod 1o tha
second arm of the dipols. The antenra |s theretore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added lo the dipole anma in onder o Improve matching when loaded according to the position as explained in the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.
Mo excessive force must be apphed fo the dipols arms, because they might bend or the soldered connachons near fhe
foedpont may be damaged
Additional EUT Data
Manutaciured by SPEAG
Manilaciured or July 22, 2011

Cernificate Mo: DE35V2-4d134_Feb1d
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DASYS Validation Report for Head TSL

Date: 27.02.2013
l'est Labormory: SPEAG, Zunch, Switzerland
DUT: Dipole 835 MHz: Type: DR35SV 2; Serial: DEISVI - SN: 4d1.34

Communication System: CW: Frequency: 835 MHz

Medium parameters used: [ = 835 MHz, a =089 mho/m: g =41 p= 1000 kg/m
Phantom section: Flut Section

Measurement Standard: DASYS (IEEETEC/ANST C63. 19-2007)

DASY 52 Configuration
e  Probe: ESIDVE - SN3205; ConvFi6,07, 6,07, 6.07); Calibrated: 30, 12,2012
o Sensor-Surfice; 3Imm (Mechanical Surface Detection
o Electronics: DAES Snibl)]; Calibraled: 04.07.2012
« Phantom: Flat Phantom 4.9L: Tyvpe: QDOOOP49AA; Serial: 1001

= DASYS52328.00692) SEMCAD X 14.6.4{4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grul: dx=3mm, dyv=5mm, de=5mm

Reference Value = 57,043 Vim; Power Drft = 0.02 dB

Peak SAR Il:"l.ll'.li‘ill.lh.‘l.ll = 314280

SAR(I gi = 223 mWig: SAR(10 g) = 1.52 mWig

Maximum value of SAR (measured) = 2.725 ln"l-"'-'.n':_'

4§

9.560

ifne

0dB = 2.7MmW/g = 8.72 dB mW/g

Cenficate Nor DEISV2-449134_Fab13 Page 5ol &
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 27.02:2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DEISVZ; Serial: DEISVZ - SN: 4d134

Communication Systeny: CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz; o= |.0]1 mho/m; g = 55.7; p= 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASYS (IEEENEC/ANSIC63.19-2007)

DASYS2 Configuration
o  Probe: ESIDV3 - SN3S; ConvFi6.02, 6,02, 6.02); Calibrated: 30.12.2012
&  Sensor-Surfsce: 3mm (Mechanical Surface Detection)
o Electronics: DAES Snbl)1; Calibrated: (4.07.2012
e Phantom: Flat Phantom 4.90; Type: QDUOOP49AA; Serial: 1001

« DASYS2 52 8.00692): SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=13mm/Zoom Scan (7xX7x7 )}/ Cube 0:
Measurement grid; dx=5mm., dy=5mm. dz=5mm

Reference Value = 54.902 Vim; Power Dnifi = (L(K55 dB

Peak SAR (extrapolated) = 3.5280

SAR(I g) = 244 mW/g: SAR(10 g) = 1.6 mW/g

Maximum value of SAR imeasured) = 2,838 mW/g

=

irm

0 dB = 2 840mW/g = 9.07 dB mW/g

Certificate No- DA35V2-4d134 Feb1d Page Tol B
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of A Schweizerischer Kallbrierdienst
Schmid & Partner % Service siisee o dtalonnage
Engineering AG T Servirio svizzero df taratura
Zoughausstrasse 43, 8004 Zurich, Switzeriang 77 v Swiss Calibention Service
el | e
Accroditod by the Swiss At credilation Geneon [SAS) Accreditation ho.: SCS 108

The Swiss Accreditation Service s ane of the signatories o the EA
Multilatersl Agresmaent for the recagnition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x.y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

¢) Federal Communications Commission Office of Engineering & 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 delails are available from the Validation Report at the end

of the centificate. 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 balow the center marking of the flat phantom section, with the arms onented
paraliel to the body axis,

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

= Electrical Delay: One-way delay between the SMA connector and the antenna feed paint,
MNo uncertainty required.

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

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

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

Canificate No; D1000V2-5d150_Fab13 Page2ct@d
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Measurement Ccnditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS VsZ2B8.0
Extrapoiation Advanced Ext-apoiation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy. dz =5 mm
Frequency 1900 MHz = 1 MHz2
Head TSL parameters
The following paramatiss and calculations wase applisd
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20'C 40.0 1.40 miha'm
Measured Heac TSL parameters 22002 "C 404 6% 1.40 mhofm + 6 %
Head TSL temperature change during test <C5"C e -
SAR result with Head TSL
SAR avernged over 1 em’ (1 g) of Head TSL Condition
SAR measured 250 mW input power P84 MW /g

SAR for nominal Head TSL paramaters

nommalized to 1W

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

SAR averaged over 10 em” (10 g} of Head TSL

condition

SAR measured

250 mW input power

524mwW g

SAR lor nomenal Hand TSL paramatens

normalized to 1W

21,0 mW /g = 16.5 % (k=2)

Body TSL parameters
The tollowing parameters and calculations ware applisd.
Temperature Pormittivity Conductivity
MNominal Body TSL parameters 20°C £33 1.52 mha/m
Measured Body TSL parameters 2.0=02)°C 530x26% 1.58 mho/m £ 8 %
Body TSL temperature change during test <05 *C —
SAR result with Body TSL
SAR avernged over 1 em’ (1 g} of Body TSL Condition

SAR measured

250 mW input power

102mW /g

SAR lor nominal Body TSL parameterns

nammalized to 1W

40,1 mW / g 2 17,0 % (ks2)

SAR averaged over 10 cm’ (10 g) of Body TSL

condition

SAR measunsd

250 mW input power

532 mW g

SAR lor nominal Body TSL pammalsms

nofmalized 1o 1W

21,1 mW 1 g = 16.5 % (ke2)

Certificate No: D1900V2-5d150_Fab13
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Appendix

Antenna Parameters with Head TSL
Impedance, tfransiormed 1o feed point R2en+6aja
Retum Loss -Z29dB

Antenna Parameters with Body TSL

Impedance, transformead lo feed point 48500 + T4
Return Loss -223dB

General Antenna Parameters and Design

| Esectrical Detay (ona direction) | 1.195 ns |

Afted long term use Wity 100W radiated power, only & shight warming of the dipola near this feadpaint Can b Maasured.

The dipote is made of standard semirigid coaxial cable. The center conductor of the feeding line s directly connectad 1o the
second am of the dipcie. The antenna is therelone short-circuited for DC-signals. On some of the dipoles, amall and caps
are added to the dipole arms in order o improve matching when loaded according to the position as explaned in the
“Measuremant Conditions® paragraph. The SAR dala ara not alfected by this change. The overall dipols length |s st

acconding to tha Standard.
No excesaive torce must be applied to Me dpole arms. because they might bend or the soidoned connections noar tho
teedpoint may be damaged.
Additional EUT Data
Manufactiered by SPEAG
Manufectured on March 11, 2011

Cerificate No: D1900V2-5d150_Feb1a Page 4ol B
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DASYS5 Validation Report for Head TSL

Date: 28.02. 2013
Test Laborstory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz: Type: DIYOVI; Serinl: D190V - SN: Sd150

Communication System: CW; Frequency; 1900 MHz

Medium paramieters used: = 1900 MHz: o= |4 mho/m; & = 40045 p = 1000 kapfm’
Phantom section: Flut Section

Measurement Standard: DASY S (IEEEMEC/ANS] CH3.19-2007 )

DASYS2 Configuration
o Probe: ES3DV3 - SNAXS; ConvF(5.01, 5,01, 5.010 ); Calibrated: 30.12.2012
«  Sensor-Surface: 3mm (Mechanical Surface Detection)
+  Electromics; DAES Sntd)] ; Calibrated: (4.007.2012
+  Phantom: Flat Phantom 5.0 {front); Type: QDOMIPS0AA: Senal: 1001

« DASYS2 528.00692) SEMCAD X 14.6.4{4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (8x7x7VCube
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value =92, 182 Vim, Power Dnift = 0,07 dB

Peak SAR (extrapolated ) = 17 6900

SAR(L g) = 9.94 mW/g: SAR(10 g) = 5.24 mW/g

Maximum value of SAR (measured) = 12,584 mW/g

.r.;" ‘Iitli

0dB = 12.580mW/g = 21.99 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 28.02.2013
Test Laboratory: SPEAG. Zunch, Switzerland
DUT: Dipole 1900 MHz: Type: D190V 2: Serial: DI900V2 - SN: 54150

Communication System: CW; Frequency: 1900 MHz

Medium parmmeters used: [ = 1900 MHz; o = 1.56 mho/m; g, = 53; p = 1000 kg/m’
Phantom section: Fla Section

Measuremeni Standard: DASY S {IEEEMEC/ANS] CH1, 19-2(0)7)

DASY 52 Configuration:
+  Probe: ESIDV3 - SN3205: ConvPi4.62, 4,62, 4.62); Calibrated: 30.12.2012
«  Senxor-Surfeoe: 3mm (Mechanical Surface Detection
s Electronics: DAES Snd0]; Calibrated: 04,07 2012
= Phantom: Flat Phantom 5.0 (back): Type: QDOOOPS0AA; Senal: 1002

« DASYS2 52 R.0i692); SEMCAD X 14.6.4{4989)

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

Reference Value = Y4.968 Vim; Power Drift = 0.(6133 dB

Peak SAR (extrapolaed) = 18.0350

SARI] g) = 10.2 mW/g: SARIIO g) = 5.32 mW/g

Maximuom value of SAR (measured) = 12,901 mW/z

[N Y

I.s

0dB = 12.900mW/g = 22.2] dB mW/g

Confficale No: D1000V2-54150 Febi3 Paga T ol B
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Impedance Measurement Plot for Body TSL
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6.5. D2450V2 Dipole Calibration Ceriticate

Issued:2014-01-13

Schweizerischer Kalibrierdionst
Service sulsse d'étalonnage
Servirio svizzero di taratura
Swizs Callbration Service

Aceraditation No.: SCS 108

Certiiente No: D2450V2-884_Feb13
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Calibration procedure for dipole validation kits above 700 MHz

February 29, 2013
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Calibration Laboratory of _S“Illg;""x_ g Schwelzerischer Kalibriordienst
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Engineering AG 2 4 Sarvizio svizrers di taratura
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Accmditad by the Swss Accreditabon Sarvice (SAS) Accreditation No.: SCS 108

The Swiss Accredilation Service is one of the signatories to the EA
Multiloteral Agreament for the recegnition of callbration cerlificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NOBM x.y.z
MN/A, not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
= Measuremen! Conditions: Further details are available from the Validation Report at the end
of the cerificate. All figures stated in the cerificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its 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 Returmn Loss: Thase parametars are measured with the dipole
positioned undar the liquid filled phantorm. The impedance stated is transformed from the
measurement at the SMA connector to the feed poinl. The Return Loss ensuras low
reflected power. No uncertainty required.

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

« SAR measured: SAR measured at the stated anfenna input power,

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

= S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull,

Certificate Mo: D2450V2-B84 Febi13 Page 2 of &
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Measurement Conditions
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DASY systam conl guratkon, s far as not given on pags 1

Issued:2014-01-13

DASY Version DASYS V52.8.0

Extrapolation Advanced Extrapolation

Phantom Modutar Fial Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy. dz =5 mm

Fregquency 2450 MHz = 1 MHz
Head TSL parameters

The Tallowing parameaters and calculations were applied.
Temparature Permittivity Conductivity

Mominal Head TSL parameters 220°C 592 1.80 mho/m

Measured Head TSL parameters (22.0 £ 0.2) "C 3B89:6% 1.86 mhaim + § %

Head TSL temperature change during lest =05°C -
SAR result with Head TSL

SAR averaged over 1 cm” (1 g) of Head TSL Caondition

SAR measured 250 mW inpul power 13.7mW /g

SAR tor nominal Head TSL parameters

normalized to 1W

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

SAR averaged over 10 cm’ (10 g} of Head TSL

conciticn

5AR measurad

250 mW input power

G.36mMW /g

SAR for nominal Head TSL parameters

normalized o 1W

25.2 mW ig = 16.5 % (k=2)

Body TSL parameters
The following para neters and calculations were applied.
Temparature Permittivity Conductivity
Nominal Body TSL parameters 220G 5.7 1,85 mhaim
Measured Body TSL parameters {22.0+0.2) *C 523:x6% 2.02 mho/m £6 %
Body TSL temparature change during test <05%C e s
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR messured 250 mW input power 128mW I'g
SAR for nominal Body TSL parameters normalized o 1W 50.3 mW /g =17.0 % (k=2)
SAR averaged over 10 cm’ (10 g} of Body TSL poncition
SAR measured 250 mW inpul powar 598 mW (g
SAR tor nominal Body TSL parameters nomalized 1o 1W 23.7mW [ g = 16,5 % (k=2)

Certiticate No: D2450V2-884 Fab13
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Appendix

Antenna Parameters with Head TSL
Impedanca, transformed 1o feed paint BATa+21j0
Raturn Loss 277 dB

Antenna Parameters with Body TSL

Impedance, transtormead to feed point 50.7 {1+ 3.7k
Retum Loss <286 dB

General Antenna Parameters and Design

Elacirical Delay {one directian) 1.158 ns

After long term use with 100W radiated power, only & slight warming of the dipode near the feedpaint can be measurad.

The dipole is made of stancard seminigid coaxial cable, The centar conductor of the feeding line is directly connectad to the
second amm of the dipo'e. The antenna is therelore short-circuited for DE-signais. On some of the dipotes, small end caps
are added to the dipole amms in order fo improve matching when loaded according 1o the position as explained 0 the
“Measurement Conditicns” paragraph. The SAR data are not affected by this change. The overall dipole length is still
according fo the Standard

Mo excessive force must be applied to the dipols arms, becauss they might band or the soldarsd connsctions near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manutacturad or Octaber 08, 2011

Certificate No: D2450V2-884 Feb13 Page 4 of &
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DASY5 Validation Report for Head TSL

Date: 29.02.2013
l'est Laborsory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V 2; Serial: D2450V 2 - SN: 884

Communication System: CW: Frequency: 2450 MHz

Medium parameters used: = 2450 MHz: a = | .86 mho/my; g, = 38.9; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI Cb3.19-2007)

DASYS2 Configuration
s  Probe: ES3DV - SN3I205: ConvFi4.45, 4,45, 4.45); Calibrated: 30,12.2012
s Sensor-Surfuce: 3mm i Mechanical Surfpce Detection s
s Electronics: DAE4 Sn601; Calibrated: 04.07.2012
» Phantorm: Flat Phamom 5.0 (front); Type: QDOOOPSOAA: Serial: 1001

« DASYS2528.00692); SEMCAD X 14.6.4{4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7Tx7x7V/Cube 0:
Measurement gnd: dx=3mm. dy=5mm. dz=5mm

Reference Value = 1(0L8 Vim:; Power Dinft = 0,06 dB

Peak SAR (extrapolated) = 28.445()

SARIL g) = 137 mW/g: SAR(10 g) = 6.36 mW/g

Maximum value of SAR (measured) = 17.648 mW/g

dan

0dB = 17.650mW/g = 24.93 dB mW/g

Cerificate Mo D2450VE-884_Fab13 Page 5ol B
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Impedance Measurement Plot for Head TSL
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DASY5S Validation Report for Body TSL

Dute: 29.02.2013
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: 2450V 2; Serial: D2450V2 - SN: 884

Communication System: CW; Frequency: 2450 MHz .
Medium parameters used; { = 2450 MHz; o= 2.02 mho/m; g = 52.3; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEEMECSANS] C63.19-2007)

DASYS2 Configuraiion:
o« Probe: ES3DV3 - SN205; ConvH4.26, 4.26, 4.26); Calibrated: 30.12.2012
¢ Sensor-Surfuce: 3mm (Mechanmical Surface Detection)
s Electronics; DAED Sn601; Calibrated: 04.07.2012
+ Phantom: Flat Phantom 50 (back): Type: QDOOOPSOAAL Serial: 1002

o [BASYS2 S2E00602) SEMCAD X 14.6.4(4989)
Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Loom Scan (Tx7x7 )/ Cube (i
Measurement grid: dx=3mm, dy=5mm, dz=5mm
Reference Value = 94,956 Vim: Power Drift = 00027 dB
Peak SAR (extrapolated) = 26.2360)

SAR(1 g) = 12,8 mW/g: SAR(10 g) = 598 mW/g
Maximum value of SAR (measured) = 16.972 mW/g

i
T

arn

fann

B = 16970mW/g = 24.59 dB mWig

-

Cerificale Mo, D2450VE-884_Fabi13 Paga 7 of B
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Impedance Measurement Plot for Body TSL
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6.6. DAE4 Calibration Ceriticate

Calibration Laboratory of
Schmid & Pariner
Engineering AG

Teughaussirasss 43, 8004 Zwrich, Switzerland

Behwelzerischor Kallbrierdiens
Service sulsse d'éalonnage
Sorvizio svireero & 1sralura
Swiss Calibration Service

Accraded by the Swiss Accroditation Sendon (SAS) heeraditation Mo.: SCS 108
Tha Swiss Accreditation Service is one of the signataries o the EA
Multitateral Agresment for the recognition of calibration certificates

cient  CIQ SZ (Auden) Cartificate No: DAE4-1315_Feb13
!CNJER&“ON CERTIFICATE J

Otject DAE4 - SD 000 D04 BJ - SN: 1315

Cabbrstion pml=| m m"m.m

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: February 27, 2013

This salibeabion carbeae documsnis ihs mceabiny 1o nalional standards, which realize tha physical units of measuremants (53)
The messurements and the uncenainies wih confidence probability are given on tha loliowing pages and anm part of B cenificabe

All calibrafions: hava baen conduciad in the closed laboratony facility: environment lampatidums (22 2 3)°C and hamidty < 70

Calibratson Equipmant issed (MATE critical for calibration)

| Primary Standards - | i0s Cal Diste {Cartificats No, | Schetuled Calibration |
Keithioy Mullimetar Typo 2001 S 0B10ETE 20-Sap-12 (No: 1 T450) Sep-13
Secondary Standards [iow - Chacik Data (in houss) Schetuled Check |
| Calibwator Box V.1 SE UWE 053 AA 1001  05-Jan-12 {in howusoe chack) I hgianl ohock; Jan-13

BaiTie Futiction Signahu

Calibrabod by Andrea Gurii Techmician __.-—,{LWF
Approved by Fin Bombolt AIAD Ditacior W 'ﬁo’m

|saued: Febwuary 27, 2018

This culiiration cerihcats shal not be reproduced except m 1l without writian approval of the labomatory
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

5 Schwelparischer Kalibrierdiens]
Sarvice suisse déalonnage
Servizio switzero di taratura

S  swiss Caliemion Service

Accredibed by the Swiss Accroditaion Service (SAS) Accreditation No.: SCS 108
The Swiss Accraditation Service (s ong ol the signatories to the EA
Multilateral Agreement fo the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
e [DC Voltage Measurement: Calibration Faclor assessed for use in DASY systam by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.

= Conneclor angle: The angle of the connector is assessed measuring the angle
mechanicaly by a tool insered. Uncertainty Is nol required,

* The following parameters as documented in the Appendix contain technical information as a
resull from “he pedormance test and require no uncertainty.

» DC Voltage Measurement Linearity: Veritication of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurameant.

« Commen mode sensitivity: influence of a positive or negative common mode voltage on
the differential measurament,

» Channel separation: Influence of a voltage on the neighbor channels not subject to an
input veltage.

s AD Corverter Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage

s [nput Offset Measurement. Oulput voltage and siatistical results over a large number of
zero voltage measurements.

» [Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

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

» [ow Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

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

Certificate No: DAE4-1315_Fab13 Page 2 of §
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DC Voltage Measurement
AD - Converter Resalution nominal
High Range: 1LSB = G.apv,
Low Range: 1L5B8 = ainV,

full range =

Issued:2014-01-13

100...+300 mV
fullrange = 1.
DASY measuramant parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors

X

Y

F

High Range 405194 £ 0.1% (k=2) | 405.0371 +0.1% (k=2) | 405.006 +0.1% (k=2
Low Range 400179 £ 0.7% (k=2) | 3.99504 + 0.7% (k=2) | 4.00535 & 0.7% (k=2)
Connector Angle

Connector Angle 1o be used in DASY system

200%+1°

Cedilicate No: DAE4-1315_Febid
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Appendix
1. DC Voltage Linearity
High Range Reading (EV) Difference (uV) Error (%)
Channel X = Input 19999307 -0.46 -0.00
Channel X = Input 19949821 0.2a 0.00
Channel X - Inpuit -19997 .04 5.94 -0.03
Channel Y = Input 16909278 -1.06 -0,00
Channel ¥ = Input 1898599 -1.88 =0.01
Channel ¥ - Input -20001 41 1.50 0,01
Channel Z + Input 164906.23 anz2 0.00
Channel Z + Input 18996.75 .72 0.00
Channel Z - Input -20003.50 0,24 0.00
Low Range Reading (uV) Difterance (uV) Error (%)
Channel X + Input 1890.32 -1.73 -0.09
Channel X + Input 20022 -1.03 051
Channel X - Input -188.55 0.32 016
Channel ¥ + Input 199753 -3.28 .18
Channel ¥ + Input 189,64 -1.21 060
Channel ¥ = Input 198,77 -0.TH 0.39
Channel Z + Input 1987.90 -2.04 010
Channel 2 + Input 18623 -1.21 Q.61
Channel 2 =Input -200.63 -1.12 0.56
2. Common mode sensitivity
DASY measurement parameters: Aulo Zero Time: 3 sec: Measuring time: 3 sac
Common mode High Range Low Range
input Voltage (mV) Average Reading (uV) Average Reading (uV)
Channel X 200 -1.10 -3.08
- 200 4.35 323
Channet ¥ 200 -22.04 -22.48
- 200 21.74 2231
Channel Z 200 -4.46 4.2
- 200 3.65 2.86

3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring ime: 3 sec

Input Voltage (m¥) | Channel X (u¥) | Channel ¥ (V) Channel Z {uV)

Channel X 200 - -2.62 -3.28
Channel ¥ 200 673 . 217
Channel Z 200 B.11 5.38 -

Cerificate No: DAE4-1375_Feb13 Paga 4 of 5
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4. AD-Converter Values with inputs shorted

DASY measurement parareters: Auto Zero Time: 3 sec; Measuring time: 3 sec

High Range (L5B) Low Range (LSB)
Channel X 16132 15682
Channel ¥ 16251 15151
Channel Z 15551 15669
5. Input Offset Measurement
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring tima: 3 sec
InpLd 10092
Average (V) | min. Offsot (uV) | max. Offset(uv) | ' 3“:}""’“
Channel X 1.32 022 238 046
Channel ¥ -1.23 -2.04 -0.58 0,38
Channel Z -1.89 -3.56 -1.1Z 035
6. Input Offset Current
Mominal Input circ sty offsel current on all channels: <2514
7. Input Resistance (Typical values for informatian)
Zerolng (ROhm) Measuring (MOhm)
Channel X 200 200
Channel ¥ 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +79
Supply (- Vec) T.B
9. Power Consumption (Typical values for infarmation)
Typlcal values Switched off (mA) | Stand by (mA) | Transmitting (maA)
Supply (+ Vee) +0.01 =6 +14
Supply (- Vec) 001 o -9

Cerificale Mo: DAE4-1315 Febi13
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7. Test Setup Photos

-Photograph of the depth in the Head Phantom (450MHz)

Photograph of the depth in the Body Phantom (450MHz)

Photograph of the depth in the Head Phantom (1900MHz)
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Photograph of the depth in the Body Phantom (1900MHz)

Photograph of the depth in the Head Phantom (2450MHz)

Photograph of the depth in the Body Phantom (2450MHz)
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Right Head Tilt Setup Photo

Right Head Touch Setup Photo
|

|

Left Head Tilt Setup Photo
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Left Head Touch Setup Photo

10mm Body-worn Rear Setup Photo

10mm Body-worn Rear (With Headset)Setup Photo
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10mm Body-worn Front Side Setup Photo

1A N

Face-held, front side of the EUT (25mm)
v

Body-worn, front side of the EUT (Omm)
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Body-worn, rear side of the EUT with Headset(0mm)

8.EUT Photos
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