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TEST REPORT

Equipment under Test : smart phone

Model /Type : L800

Listed Models : L800S

Applicant : JIN HUITENG COMMUNICATION EQUIPMENT
CO.,LTD.

Address : 3rd Floor, block A, Xufa science and technology park,

Second Industrial park, Fenghuang, Fuyong, Shenzhen

Manufacturer : JIN HUITENG COMMUNICATION EQUIPMENT
CO.,LTD.
Address : 3rd Floor, block A, Xufa science and technology park,

Second Industrial park, Fenghuang, Fuyong, Shenzhen

Test Result PASS

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.
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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.

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

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

Date of receipt of test sample ;| Mar 15, 2014
Testing commenced on . | Mar 15, 2014
Testing concluded on : | Mar 17,2014

2.2. Product Description

The JIN HUITENG COMMUNICATION EQUIPMENT CO.,LTD.’s Model: L800 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 smart phone

Model Number L800, L800S

FCCID 2AB3YL800

Modilation Type QPSK for WCDMA,GMSK for GSM/GPRS/EGPRS
Antenna Type Internal

GSM/EDGE/GPRS Supported GSM/GPRS/EDGE

WCDMA Operation Frequency Band FDD Band Il

Supported Hotspot Not Supported

HSDPA Release Version Release 8

HSUPA Release Version Release 6

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 Band GSM850/PCS1900

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 L800 are follows:

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

GSM850 0.602

Head PCS1900 0.429 PCE
(Separation Distance Omm) WCDMA Band Il 0.327
WLAN2450 0.254
GSM850 0.739

Body-worn PCS1900 0.336 PCE
(Separation Distance 10mm) WCDMA Band Il 0.434
WLAN2450 0.525

The SAR values found for the smart 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
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GSM/WCDMA & WLAN Mode

Sowt, | aomiset | anai | oo | Sammter | Soea” | simutansous
Test Position SAR1g SAR1g R;R;r:ed SAR1g SAR(1g) sleocaartal;)ir;n Mgzstli?:;nt
(W/Kg) (W/Kg) (W/Kg% (W/Kg) (W/kg) ';atio da !
Left Hand Touch 0.578 0.429 0.247 0.231 0.809 0.809<1.6 No
Left Hand Title 0.602 0.413 0.258 0.254 0.856 0.856<1.6 No
Right Hand Touch 0.564 0.355 0.288 0.226 0.790 0.790<1.6 No
Right Hand Title 0.566 0.371 0.327 0.214 0.780 0.780<1.6 No
Body-Front Side 0.680 0.298 0.415 0.465 1.145 1.145<1.6 No
Body-Rear Side 0.739 0.336 0.434 0.525 1.264 1.264<1.6 No
Body-Left Side 0.711 0.321 0.390 0.227 0.938 0.938<1.6 No
Body-Right Side 0.572 0.176 0.311 0.420 0.992 0.992<1.6 No
Body-Top Side 0.701 0.328 0.347 0.361 1.062 1.062<1.6 No
Body-Bottom Side N/A N/A N/A N/A N/A N/A N/A
GSM/WCDMA & BT Mode
| e | Gt | G | Bhetoel | Summaten | Cpeskc” | simutaneous
Test Position SAR1g SAR1g R;R;r:ed SAR SAR(1g) sleocaartal;)ir;n Mgzstli?:;nt
(W/Kg) (W/Kg) (W/Kg% (W/Kg) (W/kg) ';atio dq !
Left Hand Touch 0.578 0.429 0.247 0.049 0.627 0.627<1.6 No
Left Hand Title 0.602 0.413 0.258 0.049 0.651 0.651<1.6 No
Right Hand Touch 0.564 0.355 0.288 0.049 0.613 0.613<1.6 No
Right Hand Title 0.566 0.371 0.327 0.049 0.615 0.615<1.6 No
Body-Front Side 0.680 0.298 0.415 0.025 0.705 0.705<1.6 No
Body-Rear Side 0.739 0.336 0.434 0.025 0.764 0.764<1.6 No
Body-Left Side 0.711 0.321 0.390 0.025 0.736 0.736<1.6 No
Body-Right Side 0.572 0.176 0.311 0.025 0.597 0.597<1.6 No
Body-Top Side 0.701 0.328 0.347 0.025 0.726 0.726<1.6 No
Body-Bottom Side N/A N/A N/A N/A N/A N/A N/A

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 4
Accordint to the above tables,the highest sum of reported SAR values is 0.856W/Kg for Head and 1.264W/Kg
for Body.

2.4. Equipment under Test

Power supply system utilised

Power supply voltage ;[ O]120V /60 Hz O] 115V / 60Hz

O[12V DC 0|24V DC

@| Other (specified in blank below)

DC3.70V

2.5. Short description of the Equipment under Test (EUT)
smart phone (Model: L800).

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

output.

2.6. EUT configuration
The following peripheral devices and interface cables were connected during the measurement:
@ - supplied by the manufacturer

O - supplied by the lab
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O| Power Cable Length (m) : |/
Shield : | /
Detachable : |/
Ol Multimeter Manufacturer : |/
Model No. : |/

2.7. Note

1. The EUT is a smart phone WCDMA/HSUPA/HSDPA/GPRS/GSM,WLAN and Bluetooth function,The

functions of the EUT listed as below:

Test Standards

Reference Report

SAR

FCC Part 2 §2.1093

STT-DG20140315065H
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3.TEST ENVIRONMENT

3.1. Address of the test laboratory

The Testing and Technology Center for Industrial Products of Shenzhen Entry-Exit Inspection and
Quarantine Bureau
No.289, 8th Industry Road, Nanshan District, Shenzhen, Guangdong, China

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

1.1. Test Facility
The test facility is recognized, certified, or accredited by the following organizations:

CNAS-Lab Code: L2872

The Testing and Technology Center for Industrial Products of Shenzhen Entry-Exit Inspection and
Quarantine Bureau has been assessed and proved to be in compliance with CNAS-CL01 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: May
16, 2011. Valid time is until May 15, 2014.

3.2. Environmental conditions

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

Temperature: 18-25° C
Humidity: 40-65 %
Atmospheric pressure: 950-1050mbar

3.3. SAR Limits
FCC Limit (1g Tissue)

SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) 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.

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).
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3.4. Equipments Used during the Test

Calibration
Test Equipment Manufacturer | Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAEX SPEAG DAE4 1315 2013/11/25 1
E-field Probe SPEAG EX3DV4 3842 2013/06/06 1
System Validation
Dipole 835V2 SPEAG D835V2 4d134 2013/12/13 1
System Validation
Dipole 1900V2 SPEAG D1900V2 5d150 2013/12/12 1
System Validation
Dipole 2450V2 SPEAG D2450V2 884 2013/12/11 1
Dielectric Probe Kit Agilent 85070E US44020288 / /
Power meter Agilent E4417A GB41292254 2013/12/26 1
Power sensor Agilent 8481H MY41095360 2013/12/26 1
Network analyzer Agilent 8753E US37390562 2013/12/25 1
Universal Radio
Communication ROHDE & CMU200 112012 2013/10/23 1
Tester SCHWARZ
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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
Zgg‘g?e 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

CABC
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4.2. DASY5 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; ;"?Wf
Linearity: £ 0.2 dB (30 MHz to 4 GHz) 4 R
| L

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

¥y %
5 uWi/g to > 100 mW/g;
Linearity: £ 0.2 dB
Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 3.9 mm (Body: 12 mm) - >
Distance from probe tip to dipole centers: 2.0 mm y - \= 4
General dosimetry up to 4 GHz » \\—/
Dosimetry in strong gradient fields Fl — é

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
= J DIODE
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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.

The measured data can be visualized or exported in different units or formats, depending on the selected
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probe type ([V/m], [A/m], [°C], [mW/g], [mW/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, ait, 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:

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

Ui = input signal of channel i (i=xv,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  Oeldprolss L — 0= i
VoMo Cemerd
H  eldprobes H - HP e Hi_ il
K
With Vi = compensated signal of channel i (i=x,y,2z)
Normi = sensor sensitivity of channel i (i=x1Y,2z)

[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution

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

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

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

The RSS value of the field components gives the total field strength (Hermitian magnitude):

oy —_— =
Lt —\BZ By Ef

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

[

., gz T
sAn B o 1000
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/im
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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4.7. Tissue Dielectric Parameters for Head and Body Phantoms

The liquid is consisted of water,salt,Glycol,Sugar,Preve

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
Table 3:Composition of the H

the KDB865664.
ead Tissue Equivalent Matter

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) 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

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
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Frequency Description Dielectric paramentercsy
&
415 0.90
Target Value +5%
39.4~43.6) (0.86~0.95)
MHz(H (
835MHz(Head) Measurement Value 41.86 0.89
2014-03-15 : .
56.1 0.97
0,
835MHz(Body) Target Value +5% (53.30—58.91) (0.901.00)
Measurement Value 54 50 0.96
2014-03-15 : .
40.0 1.40
Target Value +5%
(38.0~42.0) (1.33~1.47)
1900MHz(Head) Measurement Value 39.75 145
2014-03-16 . .
54.00 1.45
o,
1900MHz(Body) Target Value £5% (51.30~56.70) (138-152)
Measurement Value 55 21 147
2014-03-16 . .
39.2 1.80
o,
24500MHz(Head) Target Value -£5% (37.24~41.16) (1.71~1.89)
Measurement Value 39.24 182
2014-03-17 : .
52.7 1.95
o,
24500MHz(Body) Target Value £5% (50.07~55.34) (1.85~2.05)
y Measurement Value 54 97 196
2014-03-17 : .

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 24 dBm (250mW) before dipole is connected.
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T

30 Probe positoner

Flat Phanlam

System Validation of Head

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

Measurement Date: 835MHz Mar 15", 2014;
Target value Measured value o
| Frequency (Wika) (W/kg) Deviation
Verification
results (MHz) 19 1049 19 1049 19 1049
Average Average Average Average Average Average
835 2.38 1.55 2.31 1.50 -2.94% -3.23%
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Measurement is made at temperature 22.0 C and relative humidity 55%.

Measurement Date: 1900MHz Mar 16™, 2014;

Target value

Measured value

| Frequency (Wikg) (Wikg) Deviation
Verification
results (MHz) 19 1049 19 1049 19 1049
Average Average Average Average Average Average
1900 9.71 5.08 9.46 4.75 -2.57% -6.49%
Measurement is made at temperature 22.0 C and relative humidity 55%.
Measurement Date: 2450MHz Mar 17", 2014;
Target value Measured value Deviation
Verification Frequency (Wikg) (Wikg)
results (MHz) 19 1049 19 1049 19 1049
Average Average Average Average Average Average
2450 13.00 6.05 11.98 5.26 -7.84% -1.31%
System Validation of Body
Measurement is made at temperature 22.0 C and relative humidity 55%.
Measurement Date: 835MHz Mar 15", 2014;
Target value Measured value Deviation
e Frequency (W/kg) (W/kg)
Verification
results (MHz) 19 1049 19 1049 19 1049
Average Average Average Average Average Average
835 2.32 1.54 2.20 1.47 -5.17% -2.10%
Measurement is made at temperature 22.0 C and relative humidity 55%.
Measurement Date: 1900MHz Mar 16", 2014;
Target value Measured value Deviation
T Frequency (W/kg) (W/kg)
Verification
results (MHz) 19 1049 19 1049 19 1049
Average Average Average Average Average Average
1900 9.98 5.26 9.27 5.10 -7.11% -3.04%
Measurement is made at temperature 22.0 C and relative humidity 55%.
Measurement Date: 2450MHz Mar 17", 2014;
Target value Measured value Deviation
T Frequency (W/kg) (W/kg)
Verification
results (MHz) 19 1049 19 1049 19 1049
Average Average Average Average Average Average
2450 12.9 5.98 11.96 5.36 -7.28% -1.04%

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
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algorithms must be verified by the test laboratory for the scan resolutions used in the SAR measurements,
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.

=31 GHz 3 GHz
Maximmm distance from closest measurement point s+ ‘-5 )£0.5
(peomemec center of probe sensors) to phanrom mrface < f - AR W -
Maximam probe angle from probe ams to phantom surface 30°+1° 10° £ 1°
nmormal at the mearurement locaton o Laesic
=1GHz = 15 mm 1-4GHz = 12 mm
1-3GHz2 <12 mm 4-6GHz < 10 mm
Maxizvam area scan spatial msclution” Axa, AYins Whez the x or v dunension of the test device, i the

mezsarement plane orentation. = smaller than the above, the
measurement resolunos nwst be < the comespondmg x or v
dunension of the test device with at least one measwremant
point on the test device

=3 3 . .
My zoom scan spatal rescbaben; Axp . Avea '|_. '.‘c:-lﬂi 5 Sim . i ; :th- _j m.
29 = 5 mm B == 4dmm

I-4GHz =4 mm

uniform gnd: Azy.i0) = 5 mm 4-5GHz <3 mm

f-6GHz <« 1 mm

Maximum zoom scan AZroul 1) between 1™ i-4GHz: = Tmm
spatial resolution, o points closast to 4 mm 4-5GHz-=2 5 mm
nommal to phantom phantom surface S-6GHz2: =1 mm
surface graded E

grd

Az (=1} between

subsequent pomnts = 1. 3-Bzgpn(n-1)

I-4GHz =28 mm
W = 30 mm 4-5GHz =25 mm
§-6GHz =22 mm
Mote: § 15 the penetration depth of a plane-wave at normal meidence to the hsine medum; see draft standard [EEE P1528-
2011 for detals

" When zoom scan is requured and the reporfed SAR fom the area scan based J-g S4R exttmation procedures of KDB
447498 5= 14 Wk < 8mm < T mm and = 5 mm zoom scan resoluhon may be apphed, respecovely, for 2 GHz to 3
GHz, 3 GHz to 4 GHz and 4 GHz 1o 6 GHz

MMinmmum zoom scan
volume

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

B(WIN|—=

3.0t0 6.0
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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
DPDCHn 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 Ilimit. 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
CQlI repetition factor of 2 to maintain a constant rate of active CQl slots. DPCCH and DPDCH gain factors(f.,
Bg), 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 4 B hs CM(dB)
Sub-set Bo Pa (SF) BIBs | (hote 1, note 2) | (note 3) | MPR(EB)
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,A.s = B/ B =30/15, B s=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( A;,s=30/15) with B :=30/15* B ., and ACQI= 7( Ahs=24/15) with B
ns=24/15% B .

Note3: CM=1 for B./Byq =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 B.Bq ratio of 12/15 for the TFC during the measurement period(TF1,TF0) is achieved
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by setting the signaled gain factors for the reference TFC (TFC1,TF1) to .=11/15 and 34=15/15.

Settings of required H-Set 1 QPSK in HSDPA mode

Parameter Unit Value
Nominal Avg. Inf. Bit Rate kbps 534
Inter-TTI Distance TTl'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

CM

Sub B4 1 B o B o MPR | AG® | E-
_set| e Po L(spy| PP | P | P Pes (SF) | (codes) (ffg) (dB) | Index | TFCI
1 [ 11159 [ 15/15® | 64 | 11/15° | 22/15 | 209/225 | 1039/225 4 1 1.0 | 0.0 | 20 75
2 6/15 915 | 64 | 6/15 |12/15]| 12/15 94/75 4 1 30 | 20 | 12 67
3 15/15 | 15/15 | 64 15/9 [ 30/15 | 30/15 | B .4:47/15 | 4 1 20 | 1.0 15 92

Bed2:47/15
4 2/15 15/15 | 64 | 2/15 | 4115 | 2/15 56/75 4 1 3.0 | 20 | 17 71
5 [ 1515 [ 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 = Bno/Be = 30/15 & Bne= 30/15 *Be.

Note 2: CM = 1 for B/Bq =12/15, Brs/Pc =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 3./B4 ratio of 11/15 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, = 10/15 and B4 = 15/15.

Note 4: For subtest 5 the 3./B4 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: B4 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
DCH Codes HARQ Spreading
Category Transmitted Processes (ms) Factor Transport (Mbps)
Block Bits
1 1 4 10 4 7110 0.7296
2 8 2 4 2798
2 2 4 10 4 14484 1.4592
2 4 10 4 14484 1.4592
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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)

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.TEST CONDITIONS AND RESULTS

5.1. Conducted Power Results

Max Conducted power measurement results and power drift from tune-up tolerance provide by manufacturer:

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)
32.60 32.36 32.65
Channel Channel 661 Channel
GSM1900 810(1909.8MHz) (1880MHz) 512(1850.2MHz)
30.02 30.42 29.67
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 32.61 32.28 32.55 -9.03 23.58 23.25 23.52
2 Txslot 30.97 30.36 30.59 -6.02 24.95 24.34 24.57
3 Txslot 27.22 27.42 27.01 -4.26 22.96 23.16 22.75
4 Txslot 26.63 26.98 26.44 -3.01 23.62 23.97 23.43
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 32.51 32.25 32.59 -9.03 23.48 23.22 23.56
2 Txslot 30.58 30.30 30.63 -6.02 24.56 24.28 24.61
3 Txslot 27.14 27.77 27.98 -4.26 22.88 23.51 23.72
4 Txslot 26.51 26.21 26.40 -3.01 23.50 23.20 23.39
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 29.64 30.19 30.00 -9.03 20.61 21.16 20.97
2 Txslot 28.53 29.18 28.69 -6.02 22.51 23.16 22.67
3 Txslot 26.68 27.65 26.71 -4.26 22.42 23.39 22.45
4 Txslot 25.24 25.67 25.39 -3.01 22.23 22.66 22.38
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 29.62 30.37 29.97 -9.03 20.59 21.34 20.94
2 Txslot 28.49 29.07 28.64 -6.02 22.47 23.05 22.62
3 Txslot 26.63 27.23 26.65 -4.26 22.37 22.97 22.39
4 Txslot 25.20 25.81 25.33 -3.01 22.19 22.80 22.32
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

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.
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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 Il result (dBm)
Item Test Channel

ARFCN 9612 9750 9888
5.2(WCDMA) \ 22.12 22.45 22.52
1 22.25 22.63 22.84
2 22.14 22.59 22.73
5-2AA (HSDPA) 3 21.63 22.36 22.42
4 21.59 22.05 22.14
1 22.02 22.53 22.58
2 20.51 21.15 21.16
5.2B (HSUPA) 3 21.53 22.03 22.08
4 20.14 21.14 21.16
5 22.11 22.18 22.09

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 11.87 8.74

802.11b 6 2437 1Mbps 11.52 8.67

11 2462 1Mbps 11.47 8.24

1 2412 6Mbps 10.74 7.85

802.11g 6 2437 6Mbps 10.67 7.65

11 2462 6Mbps 10.55 7.58

1 2412 6.5 Mbps 10.21 7.74

802.11n(20MHz) 6 2437 6.5 Mbps 10.35 7.25
11 2462 6.5 Mbps 10.74 7.84

3 2422 13.5 Mbps 10.65 5.74

802.11n(40MHz) 6 2437 13.5 Mbps 10.35 5.66
9 2452 13.5 Mbps 10.47 5.69

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) Conducted P(zaBkmC))utput Power
00 2402 0.206
GFSK 41 2441 0.734
79 2480 0.442
00 2402 -0.211
M/4DQPSK 40 2441 0133
79 2480 032
00 2402 -0.403
8DPSK 40 2441 0.358
79 2480 0.247

Manufacturing tolerance
GSM Speech
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GSM 850
Channel Channel 251 Channel 190 Channel 190
Target (dBm) 32.0 32.0 32.0
Tolerance +(dB) 1 1 1
GSM 1900
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 30.0 30.0 30.0
Tolerance *(dB) 1 1 1

GPRS/EGPRS (GMSK Modulation)

GSM 850 GPRS

Channel 251 190 128
Target (dBm) 32.0 32.0 32.0
1 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 30.0 30.0 30.0
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.5 27.5 27.5
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.0 27.0 27.0
4 Txslot Tolerance +(dB) 1 1 1
GSM 850 EGPRS
Channel 251 190 128
Target (dBm) 32.0 32.0 32.0
1 Txslot Tolerance %(dB) 1 1 1
Target (dBm) 30.0 30.0 30.0
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.5 27.5 27.5
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 27.0 27.0 27.0
4 Txslot Tolerance +(dB) 1 1 1
GSM 1900 GPRS
Channel 810 661 512
Target (dBm) 29.5 29.5 29.5
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) 25.0 25.0 25.0
4 Txslot Tolerance *(dB) 1 1 1
GSM 1900 EGPRS
Channel 810 661 512
Target (dBm) 29.5 29.5 29.5
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) 25.0 25.0 25.0
4 Txslot Tolerance +(dB) 1 1 1
WCDMA
WCDMA Band Ii
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1
WCDMA Band Il HSDPA(sub-test 1)
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance +(dB) 1 1 1

WCDMA Band Il HSDPA(sub-test 2)
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Channel

Channel 9262

Channel 9400

Channel 9538

Target (dBm)

22.0

22.0

22.0

Tolerance *(dB)

1

1

1

WCDMA Band Il HSDPA(sub-test 3)

Channel

Channel 9262

Channel 9400

Channel 9538

Target (dBm)

22.0

22.0

22.0

Tolerance +(dB)

1

1

1

WCDMA Band Il HSDPA(sub-test 4)

Channel

Channel 9262

Channel 9400

Channel 9538

Target (dBm)

22.0

22.0

22.0

Tolerance +(dB)

1

1

1

WCDMA Band Il HSUA(sub-test 1)

Channel

Channel 9262

Channel 9400

Channel 9538

Target (dBm)

22.0

22.0

22.0

Tolerance +(dB)

1

1

1

WCDMA Band Il HSUA(sub-test 2)

Channel

Channel 9262

Channel 9400

Channel 9538

Target (dBm)

21.0

21.0

21.0

Tolerance +(dB)

1

1

1

WCDMA Band Il HSUA(sub-test 3)

Channel

Channel 9262

Channel 9400

Channel 9538

Target (dBm)

22.0

22.0

22.0

Tolerance *(dB)

1

1

1

WCDMA Band Il HSUA(sub-test 4)

Channel

Channel 9262

Channel 9400

Channel 9538

Target (dBm)

21.0

21.0

21.0

Tolerance *(dB)

1

1

1

WCDMA Band Il HSUA(sub-test 5)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.0 22.0 22.0
Tolerance *(dB) 1 1 1
WLAN
802.11b
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 8.0 8.0 8.0
Tolerance *(dB) 1 1 1
802.11g
Channel Channel 810 Channel 661 Channel 512
Target (dBm) 7.0 7.0 7.0
Tolerance *(dB) 1 1 1
802.11n(20MHz)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 7.0 7.0 7.0
Tolerance *(dB) 1 1 1
802.11n(40MHz)
Channel Channel 3 Channel 6 Channel 9
Target (dBm) 5.0 5.0 5.0
Tolerance +(dB) 1 1 1
Bluetooth v2.1+EDR
GFSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 0.0 0.0 0.0
Tolerance +(dB) 1 1 1
8DPSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 0.0 0.0 0.0
Tolerance +(dB) 1 1 1
mw/4DQPSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 0.0 0.0 0.0
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Tolerance #(dB) |

1 |

1

5.2. Simultaneous TX SAR Considerations

5.2.1 Simultaneous Transmission Conditions

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 V'I?r :ﬁsc:)\g:(ggg?l
.y 2 2 Yes,WLAN or BT N/A
GPRS/EGPRS DT Yes,WLAN or BT N/A
WCDMA Band Il/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

Top sidev
Smme 3mme
2mime 4mme«
' 4
L S56mm« N
Right side- |¢ 35mme > Left side
107Tmme 107mme

N4

S

Bottom side+

5.2.2 SAR Measurement Positions
According to the KDB941225 D06 Hot Spot SAR v01, the edges with less than 2.5 cm distance to the
antennas need to be tested for SAR.

SAR measurement positions

Mode

Front Rear

Left edge

Right edge

Top edge

Bottom edge

Main antenna(GSM/WCDMA)

Yes Yes

Yes

Yes

Yes

No
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WLAN | Yes | Yes | Yes | Yes [ Yes ] No

5.2.3 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:

[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] -[ v f(GHz)]
= 3.0 for 1-g SAR, where.

o f(GHz) is the RF channel transmit frequency in GHz

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

Approsaimate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test Separation
Dhstances are illustrated in the following Table.

MHz 5 10 15 20 25 mum

150 9 7 116 155 194

00 | 27 55 82 110 137

450 | 13 45 &7 89 112

815 | 16 a3 49 66 g2

000 | 16 32 47 63 79

00 | 12 % 37 19 61 SAR Test
- Exclusion

1900 11 22 33 44 54 Thrahold (mW)

2450 10 19 29 38 48

3600 | : 16 24 32 40

5200 | 7 13 20 26 33

5400 | & 13 19 26 32

5800 | ﬁ 12 19 25 3l

Picture 12.2 Power Thresholds

Table 5.2.3.1 Standalone SAR test exclusion considerations

SAR test exclusion RF output power SAR test

FEMEHLEED i) threshold (mW) dBm mW exclusion
Bluetooth 2.441 19 0.734 1.18 Yes
WLAN 2450 19 8.74 7.48 No

5.2.4 Estimated SAR

When standalone SAR is not required to be measured per FCC KDB 447498 DO01,the following equation must
be used to estimate the standalone 1g SAR for simultaneous transmission assessment involving that
transmitter.

(max.power of channel,including tune-up tolerance,mW) , \ f(GH2)

(min.test separation distance,mm) 75
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.

Estimated SAR=

(SAR,+SAR,)"?
(pesk 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 SAR}c.¢=((1.18mW)/5mm)*(1.5627/7.5)=0.049W/Kg

Estimated SARgoq,=((1.18mW)/10mm)*(1.5627/7.5)=0.025W/Kg




5.2.5 Evaluation of Simultaneous SAR

GSM/WCDMA & WLAN Mode
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Gsmsso | Gsm1goo | WOPMA | wiaN | summation | SAR-to- i
Test Positi Reported Reported R an ted Reported Reported Ipeat_ 3 Mlmu aneoust
stPostion | Tsamig | saig | RPored | 'hmig | SAR(g) | geenion | Messuemer
(W/Kg) (W/Kg) (W/Kg) (W/Kg) (W/kg) Ratio )
Left Hand Touch 0.578 0.429 0.247 0.231 0.809 0.809<1.6 No
Left Hand Title 0.602 0.413 0.258 0.254 0.856 0.856<1.6 No
Right Hand Touch 0.564 0.355 0.288 0.226 0.790 0.790<1.6 No
Right Hand Title 0.566 0.371 0.327 0.214 0.780 0.780<1.6 No
Body-Front Side 0.680 0.298 0.415 0.465 1.145 1.145<1.6 No
Body-Rear Side 0.739 0.336 0.434 0.525 1.264 1.264<1.6 No
Body-Left Side 0.711 0.321 0.390 0.227 0.938 0.938<1.6 No
Body-Right Side 0.572 0.176 0.311 0.420 0.992 0.992<1.6 No
Body-Top Side 0.701 0.328 0.347 0.361 1.062 1.062<1.6 No
Body-Bottom Side N/A N/A N/A N/A N/A N/A N/A
GSM/WCDMA & BT Mode
Gsmsso | Gsm1900 | WOPMA | Biuetooth | Summation | SAR-te-
Test Positi Reported Reported R an ted Estimated Reported Ipeat_ 3 Mlmu aneoust
stPosiion | "Samtg | SARtg | Refoned | Usak | sARig) | goceton | Mezsuremen
(W/Kg) (W/Kg) (W/Kg) (W/Kg) (W/kg) Ratio )
Left Hand Touch 0.578 0.429 0.247 0.049 0.627 0.627<1.6 No
Left Hand Title 0.602 0.413 0.258 0.049 0.651 0.651<1.6 No
Right Hand Touch 0.564 0.355 0.288 0.049 0.613 0.613<1.6 No
Right Hand Title 0.566 0.371 0.327 0.049 0.615 0.615<1.6 No
Body-Front Side 0.680 0.298 0.415 0.025 0.705 0.705<1.6 No
Body-Rear Side 0.739 0.336 0.434 0.025 0.764 0.764<1.6 No
Body-Left Side 0.711 0.321 0.390 0.025 0.736 0.736<1.6 No
Body-Right Side 0.572 0.176 0.311 0.025 0.597 0.597<1.6 No
Body-Top Side 0.701 0.328 0.347 0.025 0.726 0.726<1.6 No
Body-Bottom Side N/A N/A N/A N/A N/A N/A N/A

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 4

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("raetPmeasured)/10
Scaling factor=1 O(Ptarget-Pmeasured))MO
Reported SAR= Measured SAR* Scaling factor
Where Piarge is the power of manufacturing upper limit;
Pmeasured 1S 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




SAR Values (GSM850-Head)
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Test Frequency Maximum SAR
on | wie | 59 | pasmn | Aowed | “Tover” | MSatoer | Power | Sono | siowr || o
(dBm) (dBm) 1g(W/kg) 1g(W/kg) (Wikg) #
190 | 836.60 | Left | Touch 33.00 32.36 0.498 -0.03 1.16 0.578 1.60 --
190 | 836.60 | Left Tilt 33.00 32.36 0.519 -0.16 1.16 0.602 1.60 1
190 | 836.60 | Right | Touch 33.00 32.36 0.486 -0.11 1.16 0.564 1.60 --
190 | 836.60 | Right Tilt 33.00 32.36 0.488 -0.18 1.16 0.566 1.60 --
251 | 848.80 | Left Tilt 33.00 32.60 0.493 -0.11 1.09 0.537 1.60 --
128 | 824.20 | Left Tilt 33.00 32.65 0.487 -0.06 1.08 0.526 1.60 --
SAR Values (GSM850-Body)
e | Mede | Test | Wiowed | Copducted | "SR | power | scaimg | Scporied | i | Bet
Ch ez timeslots) CeIUon (:1‘3”;)' (dBm) 19‘(")",‘7;9) It actor | 44(Wikg) (Wlﬁg) #
190 | 836.60 | GPRS (2) Front 31.00 30.36 0.586 -0.07 | 1.16 0.680 1.60 --
190 | 836.60 | GPRS (2) Rear 31.00 30.36 0.637 -0.13 | 1.16 0.739 1.60 2
251 | 848.80 | GPRS (2) Rear 31.00 30.97 0.612 -0.11 1.00 0.612 1.60 --
128 | 824.20 | GPRS (2) Rear 31.00 30.59 0.624 -0.05 1.10 0.686 1.60 --
190 | 836.60 | GPRS (2) Left 31.00 30.36 0.613 -0.13 1.16 0.711 1.60 --
190 | 836.60 | GPRS (2) Right 31.00 30.36 0.493 -0.06 | 1.16 0.572 1.60 --
190 | 836.60 | GPRS (2) Top 31.00 30.36 0.604 -0.08 1.16 0.701 1.60 --
190 | 83660 | "GN | Rear | 3100 | 3030 | 0623 | -0.11 | 117 | 0729 | 160 | -
Rear
190 | 836.60 | Speech with 33.00 32.36 0.614 -0.09 1.16 0.712 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)
Test Frequency Maximum SAR
on | wie | Soe | pamat, | Alowed | T | "Shwow™ | Pouer | Seine | siomr | | pi

(dBm) (dBm) 1g(W/kg) 1g(W/kg) (Wikg) #

661 | 1880.0 | Left | Touch 31.00 30.42 0.376 -0.14 1.14 0.429 1.60 3
661 | 1880.0 | Left Tilt 31.00 30.42 0.362 -0.11 1.14 0.413 1.60 --
661 | 1880.0 | Right | Touch 31.00 30.42 0.311 -0.06 1.14 0.355 1.60 -
661 | 1880.0 | Right Tilt 31.00 30.42 0.325 -0.02 1.14 0.371 1.60 -
810 | 1909.8 [ Left | Touch 31.00 30.02 0.322 -0.05 1.25 0.403 1.60 -
512 | 1850.2 | Left | Touch 31.00 29.67 0.314 -0.01 1.35 0.424 1.60 -
SAR Values (GSM1900-Body)
e | Mede | Test | Wiowed | Copducted | "SR | power | scaimg | Scporied | i | Bt
@ k= timeslots) osition (:1‘3”;)' (dBm) 19‘(")",‘7;9) n actor | 41g(wikg) (Wlﬁg) #
661 | 1880.0 | GPRS (2) Front 29.50 29.18 0.276 -0.03 | 1.08 0.298 1.60 --
661 | 1880.0 | GPRS (2) Rear 29.50 29.18 0.311 -0.04 | 1.08 0.336 1.60 4
810 | 1909.8 | GPRS (2) Rear 29.50 28.53 0.291 -0.05 1.25 0.364 1.60 --
512 | 1850.2 | GPRS (2) Rear 29.50 28.69 0.280 -0.12 | 1.20 0.336 1.60 --
661 | 1880.0 | GPRS (2) Left 29.50 29.18 0.297 -0.11 1.08 0.321 1.60 --
661 | 1880.0 | GPRS (2) Right 29.50 29.18 0.163 -0.04 | 1.08 0.176 1.60 --
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661 | 1880.0 | GPRS (2) | Top 2950 | 2918 0304 | -002 | 1.08 | 0328 | 1.60 | —

661 | 1880.0 EG(;)RS Rear | 2050 | 2907 0308 | -006 | 110 | 0339 | 160 | -
Rear

190 | 836.60 | Speech | with | 31.00 | 3042 0300 | -013 | 114 | 0342 | 160 | -
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 >200MH

SAR Values (WCDMA Band |l -Head)

liestirequencyl Test MAaI:(imu? Conducted Measurement Pawer Scalin Reported ﬁ:ﬁ Ref.
ch MHz Side Poseitsion P:vvvveer Power SAR over drift Facto? SAR over 1g Plot
(dBm) (dBm) 1g(W/kg) 1g9(W/kg) (Wikg) #
9400 | 1880.0 | Left Touch 23.00 22.45 0.217 -0.03 1.14 0.247 1.60 --
9400 | 1880.0 [ Left Tilt 23.00 22.45 0.226 -0.12 1.14 0.258 1.60 --
9400 | 1880.0 [ Right | Touch 23.00 22.45 0.253 -0.06 1.14 0.288 1.60 --
9400 | 1880.0 | Right Tilt 23.00 22.45 0.287 -0.15 1.14 0.327 1.60 5
9262 | 1852.4 | Right Tilt 23.00 22.12 0.251 -0.12 1.22 0.306 1.60 --
9538 | 1907.6 | Right Tilt 23.00 22.52 0.248 -0.07 1.12 0.278 1.60 --
SAR Values (WCDMA Band Il -Body)
Test Frequency ocS Test “E:::w:;n i MeasslxeRment Power Scaling preported ﬁ;:?t S
Ch MHz \BLLLLEE G Position Power Y over drift Factor Sl 1 A
timeslots) S (dBm) e 1g(W/kg) (W,‘f’(g) #
9400 | 1880.0 RMC Front 23.00 22.45 0.364 -0.05 1.14 0.415 1.60 --
9400 | 1880.0 RMC Rear 23.00 22.45 0.381 -0.08 1.14 0.434 1.60 6
9262 | 1852.4 RMC Rear 23.00 2212 0.352 -0.08 1.22 0.429 1.60 --
9538 | 1907.6 RMC Rear 23.00 22.52 0.361 -0.03 1.12 0.404 1.60 --
9400 | 1880.0 RMC Left 23.00 22.45 0.342 -0.12 1.14 0.390 1.60 --
9400 | 1880.0 RMC Right 23.00 22.45 0.273 -0.05 1.14 0.311 1.60 --
9400 | 1880.0 RMC Top 23.00 22.45 0.304 -0.11 1.14 0.347 1.60 --
Rear
9400 | 1880.0 | Speech with 23.00 22.45 0.352 -0.13 1.14 0.401 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)
Test F Maximum A
T ] e | Temt | Alowed | Sopcueted | MeSmroTent | power | scalig | (RePoried | SARIm | Ret
Ch MHz osition l(’:;v;; (dBm) 1g(W/kg) ri actor (Wikg) (Wikg) #
6 2437 | Left Touch 9.00 8.67 0.214 -0.11 1.08 0.231 1.60 --
6 2437 | Left Tilt 9.00 8.67 0.235 -0.12 | 1.08 0.254 1.60 7
6 2437 | Right [ Touch 9.00 8.67 0.209 -0.06 | 1.08 0.226 1.60 --
6 2437 | Right Tilt 9.00 8.67 0.198 -0.09 | 1.08 0.214 1.60 --
1 2412 | Left Tilt 9.00 8.74 0.196 -0.12 | 1.06 0.208 1.60 --
11 2462 | Left Tilt 9.00 8.24 0.204 -0.11 1.19 0.243 1.60 --
SAR Values (WLAN2450-Body)
Test F Maxi o
o] Tet | Alowed | Ofoueed | Mesmrement | power | scaing | (feboried | SARIm | Rer
Ch MHz osition (F;onn:z)r (dBm) 1g(W/kg) ri actor (Wikg) (Wikg) #
6 2437 Front 9.00 8.67 0.431 -0.06 1.08 0.465 1.60 --
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6 2437 Rear 9.00 8.67 0.486 -0.14 1.08 0.525 1.60 8
1 2412 Rear 9.00 8.74 0.435 -0.07 | 1.06 0.461 1.60 --
11 2462 Rear 9.00 8.24 0.441 -0.10 [ 1.19 0.525 1.60 --
6 2437 Left 9.00 8.67 0.210 -0.05 | 1.08 0.227 1.60 --
6 2437 Right 9.00 8.67 0.389 -0.12 | 1.08 0.420 1.60 --
6 2437 Top 9.00 8.67 0.334 -0.11 1.08 0.361 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) Repeated measurement is not required when the original highest measured SAR is < 0.80 W/kg; steps 2)
through 4) do not apply.
2) When the original highest measured SAR is = 0.80 W/kg, repeat that measurement once.
3) 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)
Error Uncertainty | Probably | ~ | (ciy | (ciy | St | Std- | Degree
No. Description Type Value Distribution Div. 1g | 10g Unc. Unc. of
(19) (10g) | freedom
Measurement System
1 Probe B 5.50% N 11 1| 1 |55%|55%]| <«
calibration
Axial o o o o
2 sotropy B 4.70% R J3 |07 |07 | 1.90% | 1.90%
3 Hemispherical | g | g goo R J3 |07 |07 390% | 390% | <
isotropy
Boundary o o o o
4 Effocts B 1.00% R J3 | 1 1 | 0.60% | 0.60%
Probe o o o
5 Linearity B 4.70% R \/ﬁ 1 1 270% | 2.70%
6 Detection limit B 1.00% R \/é 1 1 0.60% | 0.60% oo
RF ambient
7 conditions- B 0.00% R \/é 1 1 0.00% | 0.00% oo
noise
RF ambient
8 conditions- B 0.00% R \/é 1 1 0.00% | 0.00% oo
reflection
9 Ref'ifn"ense B 0.80% R J3| 1 | 1 | 050% | 0.50% o
10 ntegration | g | 5.00% R 3| 1| 1| 200% | 200% |
RF 0, 0, oo
11 ambient B 3.00% R \/é 1 1 1.70% | 1.70%
Probe o o o o
12 sositioned B 0.40% R J3 | 1 1 | 020% | 0.20%
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mech.
restrictions
Probe
positioning
13 with respect B 2.90% R \/5, 1 1 1.70% | 1.70%
to phantom
shell
14 'Z'\f‘;‘last’g': B 3.90% R J31 1| 1 | 230% | 2.30%
Test Sample Related
15 Test sample | 1.86% N 1 1 1 | 1.86% | 1.86%
positioning
16 Device holder | 1.70% N 10 1| 1 | 170% | 1.70%
uncertainty
17 Drift of output | 5| 5 g0y, R 3| 1| 1| 290% | 2.90%
power
Phantom and Set-up
18 u'z';:g:::y B | 4.00% R J31 1| 1 | 230% | 2.30%
Liquid
19 conductivity B 5.00% R \/é 0.64 | 043 | 1.80% | 1.20%
(target)
Liquid
20 conductivity A 0.50% N 1 | 0.64|043| 0.32% | 0.26%
(meas.)
Liquid
21 permittivity B 5.00% R \/é 0.64 | 043 | 1.80% | 1.20%
(target)
Liquid
22 cpermittivity A 0.16% N 1 1064|043 0.10% | 0.07%
(meas.)
Combined 2
standard D / / 1| /| 10.20% | 10.00%
uncertainty =
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 835 MHz Head

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134

Date/Time: 03/15/2014 AM; Ambient temperature:21 'C

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 835 MHz; o = 0.89 S/m; ¢, = 41.86; 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) = 2.31 mW/g; SAR(10 g) =1.50 mW/g

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

-1.68

-4.37

-14.06

-18.74

-23.43

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

System Performance Check 835MHz Head 250mW
System Performance Check at 835 MHz Body

DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134

Date/Time: 03/15/2014 PM; Ambient temperature:22 'C

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1

Medium parameters used (interpolated): f = 835 MHz; 0 = 0.96 S/m; ¢, = 54.50; 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 V/m; Power Drift =-0.02 dB

Peak SAR (extrapolated) = 3.262 W/kg

SAR(1 g) = 2.20 mW/g; SAR(10 g) = 1.47 mW/g

Maximum value of SAR (measured) = 3.24 mW/g
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System Performance Check 835MHz Body 250mW

System Performance Check at 1900 MHz Head

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150

Date/Time: 03/16/2014 AM; Ambient temperature:21 'C

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

Medium parameters used (interpolated): f = 1900 MHz; 0 = 1.45 S/m; er = 39.75; 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 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 12.352 W/kg

SAR(1 g) = 9.46 W/kg; SAR(10 g) = 4.75 W/kg

Maximum value of SAR (measured) = 12.43 W/kg
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System Performance Check 1900MHz Head 250mW

System Performance Check at 1900 MHz Body

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150

Date/Time: 03/16/2014 PM; Ambient temperature:21 'C

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

Medium parameters used (interpolated): f = 1900 MHz; 0 = 1.47 S/m; er =55.21; 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 V/m; Power Drift =-0.07 dB

Peak SAR (extrapolated) = 16.826 W/kg

SAR(1 g) = 9.27 mW/g; SAR(10 g) = 5.10 mW/g

Maximum value of SAR (measured) = 16.34 mW/g
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System Performance Check 1900MHz Body 250mW

System Performance Check at 2450 MHz Head

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884

Date/Time: 03/17/2014 AM; Ambient temperature:22 'C

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

Medium parameters used (interpolated): f = 2450 MHz; 0 = 1.82 S/m; ¢, = 39.24; 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) = 11.98 mW/g; SAR(10 g) = 5.26 mW/g

Maximum value of SAR (measured) = 14.8 mW/g
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System Performance Check 2450MHz Head 250mW

System Performance Check at 2450 MHz Body

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884

Date/Time: 03/17/2014 AM; Ambient temperature:21 'C

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

Medium parameters used (interpolated): f = 2450 MHz; 0 = 1.96 S/m; €, = 54.27; 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) = 11.96 mW/g; SAR(10 g) = 5.36 mW/g

Maximum value of SAR (measured) = 16.08 mW/g
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System Performance Check 2450MHz Body 250mW

5.7. SAR Test Graph Results

GSM850 Head Tilt Middle Channel

Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:8.3
Date/Time: 03/15/2014 AM; Ambient temperature:21 'C

Medium parameters used (interpolated): f = 836.6 MHz; 0 = 0.93 S/m; ¢, = 42.55; p = 1000 kg/m3
Phantom section : Left Head Section

Probe: ES3DV3 - SN3842; ConvF(8.83, 8.83, 8.83); Calibrated: 06/06/2013;
Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

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) = 0.559 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.210 V/m; Power Drift =-0.16 dB

Peak SAR (extrapolated) = 0.965 W/kg

SAR(1 g) = 0.519 W/kg; SAR(10 g) = 0.263 W/kg

Maximum value of SAR (measured) = 0.668 W/kg
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0dB = 0.668 W/kg = -1.52 dBW/kg

Plot 1: 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
Date/Time: 03/15/2014 PM; Ambient temperature:22 'C

Medium parameters used (interpolated): f = 836.6 MHz; o = 0.94 S/m; ¢, = 55.13; p = 1000 kg/m®
Phantom section : Body- worn

Probe: ES3DV3 - SN3842; ConvF(9.09, 9.09, 9.09); Calibrated: 06/06/2013;
Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

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) = 0.692 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.635 V/m; Power Drift =-0.13 dB

Peak SAR (extrapolated) = 0.827 W/kg

SAR(1 g) = 0.637 W/kg; SAR(10 g) = 0.428 W/kg

Maximum value of SAR (measured) = 0.694 W/kg
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Plot 2: 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
Date/Time: 03/16/2014 AM; Ambient temperature:21 'C

Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.38 S/m; &, = 40.90; p = 1000 kg/m°
Phantom section : Left Head Section

Probe: ES3DV3 - SN3842; ConvF(7.55, 7.55, 7.55); Calibrated: 06/06/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

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) = 0.335 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.264 V/m; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 0.468 W/kg

SAR(1 g) = 0.376 W/kg; SAR(10 g) = 0.199 W/kg
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Maximum value of SAR (measured) = 0.457 W/kg
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Plot 3: 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
Date/Time: 03/16/2014 PM; Ambient temperature:22 'C

Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.53 S/m; &, = 53.53; p = 1000 kg/m°
Phantom section : Body- worn

Probe: ES3DV3 - SN3842; ConvF(7.43, 7.43, 7.43); Calibrated: 06/06/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

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) = 0.327 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.512 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.483 W/kg

SAR(1 g) = 0.311 W/kg; SAR(10 g) = 0.165 W/kg
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Maximum value of SAR (measured) = 0.460 W/kg
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Plot 4: Body Rear Side (GSM1900 GPRS 2TS Middle Channel)
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WCDMA Band Il Right Head Tilt Middle Channel

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1
Date/Time: 03/16/2014 AM; Ambient temperature:21 'C

Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.37 S/m; ¢, = 40.12; p = 1000 kg/m3
Phantom section : Right Head Section

Probe: ES3DV3 - SN3842; ConvF(7.55, 7.55, 7.55); Calibrated: 06/06/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

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) = 0.210 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.648 V/m; Power Drift =-0.15 dB

Peak SAR (extrapolated) = 0.248 W/kg



Page 51 of 104

SAR(1 g) = 0.287 W/kg; SAR(10 g) = 0.196 W/kg

Maximum value of SAR (measured) = 0.282 W/kg
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0dB = 0.282 W/kg = -7.16 dBW/kg

Report No.: STT-DG20140315065H

Plot 5: Right Head Tilt (WCDMA Band Il Middle Channel)
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Z-Scan at power reference point- Right Head Tilt (WCDMA Band Il Middle Channel)
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WCDMA Band Il RMC Body Rear Side Middle Channel

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1
Date/Time: 03/16/2014 PM; Ambient temperature:21 'C

Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.54 S/m; &, = 53.27; p = 1000 kg/m°
Phantom section : Body- worn

Probe: ES3DV3 - SN3842; ConvF(7.43, 7.43, 7.43); Calibrated: 06/06/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

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) = 0.621 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.816 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 0.627 W/kg
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SAR(1 g) = 0.381 W/kg; SAR(10 g) = 0.194 W/kg

Maximum value of SAR (measured) = 0.651 W/kg
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Plot 6: Body Rear Side (WCDMA Band Il 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
Date/Time: 03/17/2014 AM; Ambient temperature:21 'C

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 - SN3842; ConvF(7.26, 7.26, 7.26); Calibrated: 06/06/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

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) = 0.192 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.559 V/m; Power Drift =-0.12 dB

Peak SAR (extrapolated) = 0.268 W/kg
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SAR(1 g) = 0.235 W/kg; SAR(10 g) = 0.160 W/kg

Maximum value of SAR (measured) = 0.285 W/kg

-5.00

-10.01

-15.01

-20.02

-25.02

0dB = 0.285 W/kg = -10.83 dB W/kg

Plot 7: Left Head Tilt (WLAN2450 Middle Channel-Channel 6-2437MHz (1Mbps))

E - — =

B3 1g/10g Averaged SAR

. ——— - -
1g/10g Averaged SAR
| -
SAR;Zoom Scan:Value Along Z, X=2, ¥=2 Markers
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\
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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
Date/Time: 03/17/2014 PM; Ambient temperature:21 'C

Medium parameters used (interpolated): f = 2437.0 MHz; 0 = 1.96 S/m; ¢, = 52.65; p = 1000 kg/m3
Phantom section : Body- worn

Probe: ES3DV3 - SN3842; ConvF(6.93, 6.93, 6.93); Calibrated: 06/06/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1315; Calibrated: 25/11/2013

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) = 0.528 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.826 V/m; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 0.654 W/kg
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SAR(1 g) = 0.486 W/kg; SAR(10 g) = 0.287 W/kg

Maximum value of SAR (measured) = 0.653 W/kg

dB

-5.28

-10.56

-15.84

-21.12

-26.40

0dB = 0.653 W/kg = -2.12 dBW/kg

Plot 8: Body- worn Rear Side (WLAN2450 Middle Channel-Channel 6-2437MHz (1Mbps))

|
1g/10g Averaged SAR
| -
SAR;Zoom ScanValue Along Z, X=2, Y=3 Markers
0.50 =
| 045 AN
0.40 \\
0.35 AN
0.30 \
f=2] \\
= \\
P \
020 H\
015
0.10 e
0.05
0.00
0.005 0.010 0.015 0.020 0.025 0.030
m

Z-Scan at power reference point- Body- worn Rear Side (WLAN2450 Middle Channel-Channel 6-2437MHz
(1Mbps))
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6. Calibration Certificate
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6.1. Probe Calibration Ceriticate

- ] i \*II’I 4
Calibration Laboratory of ‘?{“‘.:_,\:'1_39,, g Schweizerischer Kalibrierdienst
Schmid & Partner i = ¢ Service suisse d'stalonnage
Engineering AG s 5 Servizio svizzero di taratura
Zeughausstrasse 43, 6004 Zurich, Switzerland 'f/.,_,r:’,-“-‘\l\\‘.v* Swiss Calibration Service
Teriilanhe?
Accredited by the Swiss Accreditation Service (SAS) Accraditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  CIQ-SZ (Auden) Certificate No: EX3-3842_Jun13

[CALIBRATION CERTIFICATE |

Otject EX3DV4 - SN:3842

Calibration procedure(s) QA CAL-01.v8, QA CAL-12.v7, QA CAL-23.v4, QA CAL-25.v4
Calibration procedure for dosimetric E-field probes

Calibration date June 5, 2013

This calibration canificate documents the traceability lo national standards, which realize 1he physical units of measurements (SI)
The measuremants and the uncertainties with confidenca probability are given on the following pages and are part of the cerificate.

All calibrations have been conducted in the closed laboratory facility: enviranment temperature (22 £ 3)°C and humidity = 70%.
Calibration Equipment used (M&TE critical for calibration]
Primary Standards II'J Cal Data [Cartificate Ma.| Scheduled Calibration
Power meter E44185 GB4 1203874 04-Apr-13 (No. 217-01733) Apr-14
Power sensor E44124 iy 4 1498087 04-Apr-13 (No. 217-01733) Apr-14
Referance 3 dB Attenuator SN 55054 (3c) 04-Apr-13 (MNo. 217-09737) Apr-14
_Reference 20 dB Attenuatos SN 55277 (20x) (4-Apr-13 (Mo, 217-01735) fpr-14 1
| Reference 20 dB Attenuator SM: 55129 (30b) (M4-Apr-13 (Mo, 217-01738) Apr-14
Reference Probe ES3DV2 SM; 3013 26-Dec-12 (No, ES3-3013 Deci2} | Dec-13
DAE4 SN GED 31-Jan-13 (No, DAE4-B60_Jan13) Jan-14
Secondary Standards 18] Check Date (in house} Scheduled Check
RF generalor HP BEABC US36420U01700 4-Aug-99 (in house check Apr-14) In house check: Apr-15
Metwork Analyzer HP 8753E | US37350585 | 18-0ct-01 {in house check Oct-12) In house check: Oct-13
Name Function Signature
Calibrated by Jeton Kastrati Laboratory Technician

Approved by: Kalja Pokovic Technical Manager ﬁj :-_- l

Issued: June 6, 2013
This calibration cenificate shall not be reproduced except in full without written approval of the labaratory.

Certificate No: EX3-3842_Juni13 Page 1 of 11
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Calibration Laboratory of R\ Schweizerischer Kalibrierdienst
Schmid & Partner % Service suisse d'étalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’:4‘:;;:-?\\-::;53 Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

NORMzx,y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP diode compression point

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

ABCD modulation dependent linearization parameters

Polarization ¢ i rotation around probe axis

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

i.e., 8 = 0 is normal to probe axis

Calibration is Performed According to the Following Standards:

a)

b)

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

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

Methods Applied and Interpretation of Parameters:

NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 500 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

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

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

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

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMSx,y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to + 100
MHz.

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

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

Certificate Mo: EX3-3842_Jun13 Page 2 of 11
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EX3DV4 - SN:3842 June 6, 2013

Probe EX3DV4

SN:3842

Manufactured:  October 25, 2011
Repaired: June 3, 2013
Calibrated: June 6, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Certificate No: EX3-3842_Jun13 Page 3 of 11
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EX3DV4- SN:3842 June 6, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)PH? 0.35 0.52 0.42 £101%
DCP (mV)® 104.7 1004 100.5
Modulation Calibration Parameters
uiD Communication System Name A B c D VR Unct
dB dBVuV dB mv (k=2)
0 CW X 0.0 0.0 10 000 | 1323 | #35%
Y 0.0 0.0 1.0 162.7
z 0.0 0.0 1.0 147.6

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

* The uncertainties of NormX,Y,Z do not affect the E*-field uncertainty inside TSL (see Pages 5 and 6).

® Numerical linearization parameter: uncertainty not required.

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

Certificate No: EX3-3842_Jun13 Page 4 of 11
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EX3DV4- SN:3842 June 6, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity" (s!my” ConvFX | ConvFY | ConvFZ | Alpha | (mm) (k=2)
450 435 0.87 10.00 10.00 10.00 0.15 1.10 +134 %
835 41.5 0.91 8.83 8.83 8.83 0.28 1.07 +12.0%
900 41.5 0.97 8.78 8.78 8.78 0.32 1.00 +12.0%
1810 40.0 1.40 7.68 7.68 7.68 0.38 0.88 +12.0%
1900 40.0 1.40 7.55 7.55 7.55 0.50 0.77 £12.0%
2450 39.2 1.80 7.26 7.26 7.26 0.71 0.63 +12.0%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

F At frequencies below 3 GHz, the validity of tissue parameters (¢ and o) can be relaxed o + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (& and «) is restricted to * 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

Certificate No: EX3-3842_Jun13 Page 5 of 11
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EX3DV4- SN:3842 June 6, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth Unct.

f(MHz)® | Permittivity" (sm)*© ConvF X | ConvFY | ConvFZ | Alpha {mm) (k=2)
450 56.7 0.94 10.34 10.34 10.34 0.09 1.00 +134 %
835 55.2 0.98 9.09 9.09 9.09 0.42 0.84 +120%
900 55.0 1.05 9.16 9.16 9.16 0.47 0.79 +120%
1810 53.3 1.52 7.78 7.78 7.78 0.50 0.81 +120%
1800 53.3 1.52 743 743 7.43 0.29 1.07 +12.0%
2450 52.7 1.95 6.93 6.93 6.93 0.80 0.59 £12.0%

© Frequency validity of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The uncertainty is the RSS
of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band.

" At frequencies below 3 GHz, the validity of tissue parameters (c and o) can be relaxed to + 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (s and o) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

Certificate No: EX3-3842_Jun13 Page 6 of 11
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)

Report No.: STT-DG20140315065H

June 6, 2013

Frequency response (normalized)
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Uncertainty of Frequency Response of E-field: + 6.3% (k=2)

Certificate Mo: EX3-3842_Jun13
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EX3DV4- SN:3842 June 6, 2013
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4- SN:3842 June 6, 2013

Dynamic Range f(SARcaq)
(TEM cell, f = 900 MHz)

104
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Uncertainty of Linearity Assessment: + 0.6% (k=2)

Certificate No: EX3-3842_Jun13 Page 9 of 11



Page 68 of 104 Report No.: STT-DG20140315065H

EX30V4— SN:3842 June 6, 2013

Conversion Factor Assessment

f = 900 MHz WGLS R (H_convF) f= 1810 MHz WGLS R22 (H_convF)
1 | o
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Deviation from Isotropy in Liquid
Error (¢, 8), f= 900 MHz

-0 -0&8 08 D4 02 00 02 04 05 0B 10
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX3DV4- SN:3842

Report No.: STT-DG20140315065H

June 6, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3842

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -117.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 2 mm

Certificate No: EX3-3842_Jun13 Page 11 of 11
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6.2. D835V2 Dipole Calibration Ceriticate

n Colisbonatian with N
CALGRATION LABCRATORYT a o=
..r""'_r-‘_""\.

Add: Mo .52 Huayumnbed Eopd. Haidasr Disbricd, Bedjing. 100191, China "

Tok +B6-1082304833-2070  Faw +86-1062304633 D504 U NN B
E-mall: Info@emaite.com Hitp dhwww gmcite com LT CNAS LO442
Client ClQ 5Z [Auden) Certificate No: J13-2-3049
Object DEI5VE - BM: 4d134

Calbration Procedura(z) TMC-0S-E-02-184

Calibration procadurs for dipola validation kits

Calibration date: December 15, 2013

| This calibration Certificate documents the traceability to nabonal standards, which realize the physical

units of measuremants(Sl). The measurements and the uncartainties with confidence probabiity are

given on the following pages and are part of the cerbficata

All calibrations have been conducted in the dosed laboralory facility: ervironment temperature(22+3)C

and humidity=T0%.

Caliration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date{Calibrated by, Cartificate No.) Scheduled Calibration
Power Meter HNRVD 102083 11-8ep-13 (TMC, No.JZ13-443) Sep-14
Power sansor  NRV-Z5 100595 11-5ep-13 (TMC, No. JZ213-443) Sep-14
Reference Frobe ES30W3 SN 3149 5- Sep-13(SPEAG, No.ES3-3148_Sep13) sep-14
DAE4 SMTTT 22-Feb-13 (SPEAG, DAE4-TTT_Feb13) Feb-14
Signal Genaraior E4438C | MY480T0383  13-Mow-13 (TMC, No.JZ13-384) Mow-14
Metwork Analyzer EB3628 WY4I021135  18-00t-13 (TMC, MoJ£13-278) Ocl-14

Mama Function E'@ nature

v by Qi Dianyuen SAR Project Leader

Approved by Lu Bingsong Deputy Director of the laboratony

Issued:; De ber 17, 2013

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

Cerificate No: J13-2-304% Page1ofa
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Ade No 62 Huayuanbel Road, Haidian District, Baiing. 100191, China
Ted: +86-10-52304633-2076  Faie +86-10-52304633- 2504
E-mail: Infodameite com it e ameihe, cam

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL S NORMx,y,z
RAA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 82209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)",
February 2005

c) KDEBG56E4, SAR Measuremeni Requirements for 100 MHz to & GHz

Additional Documentation:
d) DASY4!5 Systarm Handbook

Methods Applied and Interpretation of Parameters:

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

¢ Anfenna Paramsiers with TSL: The dipole is mounted with the spacer to posilion its feed
point exactly balow the center marking of the fial phantom section, with the arms
criented parallel to the body axis.

v Feed Poinl impedance and Returm Loss: These parameters are measured with the
dipole positioned under the liguid filled phantom. The impedance stated is transformed
fram the measurement at the SMA connector to the feed point. The Return Loss
ensures [ow reflected power. No uncertainty required,

¢ Electrcal Delay: One-way dalay between the SMA connector and the antenna feed
point. No uncertainty required.

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

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

s B4R for nominal TSL parameters; The measured TSL parameters are used to calculate
the nominal SAR result,

The reported uncerainty of measurement is stated as the standard uncertainty of|
Measurement multiplied by the coverage factor k=2, which for a nommal distribution |
Corresponds 10 a coverage probability of approximately 85%. |

Cerlificate Mo: J13-2-3049 Page 2 of &
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in Collsboration with

TMEGE e

Add: Mo 52 Husyuanbes Road, Haidian Distriet, Belfing, 100197, China
Tel: +85=10-H2304633- 2070 Fa +86-1 (R 30463 3-2504

E-mal. nfof@emcite.com Hitpeharerev emeite. com
Measurement Conditions
DASY systam configuration, ss far as not given on page 1. .
DASY Version DASYS2 52.6.7. 1137 |
Extrapolation Advanced Exdrapolation
| Phantom Twin Phantam
| Distance Dipole Genter - TSL 15 mm with Spacer
Zoom Scan Resolutlon dx, dy, dz = 5 mm t =
Frequency 835 MHz £ 1 MHz _ |
Head TSL parameters
1"hn fodiawing parameters and calculations ware appied.
Temperalune Parmittivity Conductivity
Haminal Head TSL parameters 20 415 .60 mho/m
Measured Head TSL parameters @20:02)°C | 41728% 0.8E mhaim=8 %
Head TSL temperaturs change duringtest | <0.5°C [ = R
SAR result with Head TSL
SAR averaged ovar 1 em' [1g) of Head TSL Gondition
| BAR measurad 250 W Input poswer 2B MW/ g
SAR for nominal Head TSL parameters ngrmalizad lo W 4.66 mW ig = 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g} of Head TSL Candition
SAR measured 250 mW inpul power 1.55mW g
| BAR for nominal Head TSL parameters normalized to 1W 6.27 mW Jg + 20.4 % (k=2)
Body TSL parameters
The fellowing parametars and aleulations were applied,
Temperature Permittivity Conductivity
Nominal Body TSL parameters Z20°C 552 0.87 mhoim
Measured Body TSL parameaters {(220202)°C 56.3x6% 0.87 mhotm £ 6% |
Body TSL temperature change during test <0.5°C o — -
SAR result with Body TSL
SAR averaged over 1 Cm (1 g) of Body TSL Condition
SAR measurad 250 mW inpul powear 232mNig
SAR for nominal Body TEL parameters normalizad to 1W 5,36 mW g £ 20.8 % (k=2)
SAR avaraged over 10 cm’ (10 g) of Body TSL Condition
| SAR measured 250 mW input powar 154 MmN g
Im for nominal Body TSL parameters nomalized to 1W | 6.20 mW Ig £ 20.4 % (=2} |

Cerificate No. J13-2-3049
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"‘ In Colinboration with
CALIBRATION LABORATORY
Add: Mo 52 Huayuantei Road, Haidian District, Baijing, 100191, China
Tel: +86-10-62304633- 2078 Fas +BE-10-82 30463 3-2504
E-mail Imo@emeite.com Hap:dtann emeite. com
Appendix

Antenna Paramaters with Head TSL

| impedance. transformed to teed paint 52 50 + 314§D '

Return Loss - 28.1dB
1

Antenna Parameters with Body TSL

E Impedance, transformad 1o feed point 40.20 + 2.80j0
| Refum Loss | - 30.4dB

General Antenna Parameters and Design

i Electrical Delay (one direction) 1241 n&

After hong term use with 100W radiated power, only a slight warming of the dipole near the feedpeint can
2 measured,

The dipgle is made of standard semirigid coaxial cable. The center conductor of the feading ling is
directty connected to the sesond arm of the dipcle. The antenna is therefore shomt-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order to improve
maiching when loaded according to the position as explained in the "Measurement Conditions”
paragraph. Tha S4R data are not affected by this change. The overall dipole length is still according to
the Standard

Mo excessive force must be applisd to the dipole amms, bacausa thay might band or the solderad
connactions near the feadpcint may be damaged.

Additional EUT Data

| Manufactured by SPEAG

Cartificate No: J13-2-3049 Page d of B
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S 4 i Collsboration with
§ p e a8 §g
u CALIBRATION LABORATORY

Addt N 52 Huayuanbel Foad, Halgian District, Baging, 100181, China
Tel: «88-10-62 3046332070 Fan: +BE-10-82304633-2504

E-mali: Info@@emeie.com Hito: iwvaiw Bmcte com
DASYS Validation Report for Head TSL Date: 12.91.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: DB35SV2; Serial: DBISVZ - SN: 4d134
Communication Systam: CW, Frequency: 835 MHz
Medium parameters used: f = 835 MHz o = 0.884 mhao/m; er=41.68; p = 1000 kg!.rn3

Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANS] CE3.19-2007)
DASYS Configuration:
Probe: ES3DVA - SN21149; ConvF({6.21,6.21.6.21); Calibrated: 2013//6
»  Sansor-Surface: 3mm (Mechanical Surface Detection)
+« FElactronics: DAE4 Sn777: Calibrated: 22/2/2013
*  Phantem: SAM 1186 Type: QD000OP£0CC,
= Measurement SW: DASYS2 52.8.7(1137y SEMCAD X Version 14610
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(TxTx7)iCube 0: Measursment grid: dx=5mm, dy=5mm, dz=5mm
Reference Valug = 48,581 Vim; Power Drift = -0.01 dB

Peak SAR (cxtrapolated) = 2.67 Wikg

SAR(1 g) = 2.38 Wikg; SAR(10 g) = 1.55 Wikg

Maxirmum value of SAR {measured) = 2.80 Whkg

-4.23

-6.35

-A.46

=10.58

0 dB = 2.80 Wikg = 4.47 dBW/kg

Certificate No: J13-2-304% Pagesofe
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In Collsbcration with
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Add: Mo 52 Huayuanhei Roed, Haidian District, Belfing, 100191, China
Tal: +85-10-62304633-2079 Fag: +86-10-G2304503-2504
E-mmall: Infodie mcite com Hitp: fween amcibe.com

Impedance Measureamant Plot for Head TSL
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"' I Collsboration with
CALIBRATION LABORATORY
Add: Ne 52 Huayuanbei Road, Haidian Demstrict, Befing, 100191, China

Tel. +86-10-8230-4833-2070 Fan: +B6-10-82304633-2504
E-mail Infoffenmoin.oom Hitp:ifeens amcite com

DASYS Validation Report for Body TSL Date: 12.13.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: DB35V2; Serial: D835V2 - SN: 4d134
Communication Systemn: CW; Frequancy: 835 MHz;
Medium parameiers uged: 7= 838 MHz; o= 0,985 mho/m; er=£6.32; p= 1000 In:g.frn""
Phantom section; Flat Section
Measurement Standard: DASYS (IEEENECIANSI C63.18-2007)
DASYS Configuration:
+  Probe: ES3DV2 - SN3149; ConvF(5.98 5,98 5.98) ; Calibrated: 2013/9/5
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn777; Calibrated:; 22/2/2013
Phantom: S4M 1188, Type: QDODOP40CC;
Measurement SW: DASYS2 52.8.7(1137); SEMCAD X Version 14.6.10
{7164)

- =& & =

Dipole Calibration for Body Tissua/Pin=250mW, d=1Smm/Zoom Scan
(TxTx7)/Cube 0: Measurament grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 52 271 Wm; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.38 Wikg

SAR(1 g)=2.32 Wikg; SAR(10 g) = 1.54 Wkg

Maximum value of SAR (measured) = 2.68 Wikg

dB
i

-2.00

-4.00

-6.00

-B.00

0dB = 2.68 Wikg = 4.30 dBW/kg

Cartificate Mo J13-2-3048 Pape 7 of s
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Impedance Measurement Plot for Body TSL
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6.3. D1900V2 Dipole Calibration Ceriticate

In Collaboration with 1\;|.|.iu||:|r,?n
NS
et

cusvmonusonon  SICHRA
..-"_,..-"-_--‘-.\‘

Add: No.52 Husyuanbal Foad, Hasdian Cistrct, SBeijpng, 100181, China =5 T ey o
Tel: +06-10-6204533-2070  Fanc ~BE-10-B2304633-2504 s ,.-";:Q-_ W o
E-malk irfefemets. oom i e an f anfei e CHAS L0447

Client €lQ SZ {Auden) : Cortificate No: J13-2-3062

CALIBRATION CERTIFICATE

Chbject D19000V2 - BN: 54150

Calibration Procadurss) TMC-0S-F-02-104

Calibration procedure for dipole vakdation kit

Calibration date: December 12, 2013

This calibration Cerificale documents the traceabllity o national standards, which realize the physical
units of measurements(Sl). The measurements and the uncereinties with confidence probakility are
green on the following pages and are part of the cerfificate.

Al eslibrationa have been conducted in the dosed laboratory facility: environment temperature{22+31C

and humidity<70%.

Calibration Equipmernt used (METE crfical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Cerificate No.) Srheduled Calibeation
Power Meter NRWD 102053 11-Sep-13 {TMC, No.JZ13-443) Sep-14
Power sznsor  NRV-Z5 100595 11-Sep-13 (TMC, Ma. JZ213-443) Sep -14
Refersnce Probe ES30V3 | SN 3140 5. Sep-13 (SPEAG, No.ES3-3140 Sepi3) Sep-14
DAE4 5N TTT 22-Fab-13 (SPEAG, DAES-TTT_Fabl13) Fab -14
Signal Generator E4438C | MY48070393  13-Mow=13 (TMC, Mo, JZ13-384) IMow=14
MNetwork Analyzer ES36ZE | MY43021135  19-08t-13 (TMC, No.JZ13-278) Oot-14

Mame Function S'rg_nsrlura

Calirated by: Zhao Jing SAR Teet Engineer FArE ;%,@

Reviewed by. Qi Dianyuan SAR Project Leader ."T'- %

Approved by Lu Bing=cng Deputy Director of the laboratory = - é’&l %

| ssued. Decum bear 17, 2013

Thiz calibration certificate shal not be reproduced excapt in Tull without written approval of the laboratory.

Certificate Mo J13-2-3052 Fage1of 8
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Add: No.52 Huayuanbei Road, Haidian District. Beijing, 100191, China
Tel: +B6-10-82304633- 2074 Fao: +A6-10-62304633-2504

E-mail: infoi@emeits com Hitigy Farvped ePvicie poe
Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / MORMx y.z
NA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate {SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”®, June 2013

b} IEC 62209-1, "Procedure to measure the Specific Absorplion Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 3GHz)",
February 2008

) KDB&A56E4, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further details are avallable from the Validation Repori al the
end of the certificate. All figures stated in the cerlificate are valid at the frequency
indicated.

v Antenna Parametsrs with TSL: The dipole is mounted with the spacer to position ils feed
paoint exactly below the center marking of the flat phantom saction, with the arms
oriented parallel to the body axis.

¢ Feed Pont Impedance and Return Loss: These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated is transformed
fram the measurement at the SMA connector to the fead point. The Retum Loss
ensures low reflected power. Mo uncertainty reguired.

s Electncal Delay: One-way delay between the SMA connector and the antenna feed
point. Mo uncertainty required
SAR measurad: SAR measured at the stated antenna input power,

SAR normalized: SAR as measured, normalized to an input power of 1 VW at the antenna
connecior.

= SAR for nominal TSL parameters: The measured TS| parameters are used to calculate
the nominal SAR resull.

The reported uncertainty of measurement is staled as the standard uncertainty of |
Measurement multiplied by the coverage factor k=2, which for a normal -:ﬁatri-butiun|
Cormresponds to a coverage probability of approximately 95%. |

Certificate No: J13-2-3052 Page 2z of 8
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Add: Mo, 52 Huayuanbel Road, Haidian District, Beging, 100181, China
Tel +86-10-62304B33-207T9 Fan +B5-10-52304833- 2504
E-mail: InfoEermciie.com Hitp:(www emcile com

Measurement Conditions
DASY system configuralion, as far as not given on page 1.
DASY Version DASYE2 52.8.7.1137
Extrapolation Advanced Extrapolation
Fhantom Twin Phamam
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = & mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
The fallowing parametans and caloulalons ware applied.
Tamperature | Permittivity Conductivity
Nominal Head TSL parameters 220°C | 400 1.40 mheim
Measured Head TSL paramelers 22002 "C Mo26% 1.42 mihaim £ 5 %
Head TSL temperaturs change during tast =N5"'C — =

SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Conditian

SAR measured 250 m inpt poraesr 971 mN i g

SAR for nominal Head TSL parameters nomalized o W u.smw.'gtﬁ.amhﬂ

SAR avoraged over 10 om’ (10 g) of Head TSL Condition

SAR measured 250 MW inpul power S08BmWig

BAR for nominal Head TSL parameters | normalized to 1 20.2 mW g & 20.4 % [k=2)
Body TSL parameters

The following paramelers and calculations were applied.
Temperalure Parmittivity Conductivity

Wominal Body TSL parameters 220°C 53.3 1.52 mho/m

Measured Body TSL parameters (22.0£0.2)*C 53T2B% 1.53 mhaim £ 6 %

Body TSL temperature change during test “05°C =X |
SAR result with Body TSL :

SAR averaged over 1 cm® (1 g} of Body TEL Condiion

SAR measured 250 MW inpLe power B.AE MW g

SAR for nominal Body TSL paramaters narmalized to W | 38.9 mW /g £ 20.3 % (k=2)

SAR averaged over 10 ¢’ (10 a) of Body TSL Condition

SAR measured 260 WV input power 528 mW /g ]

SAR for nominal Bedy TSL paramelers normalized fo 1W 21.0 mW /g £ 20,4 % (k=2)

Certificate No: J13-2-3052 Page aofs
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n in Collaboration with

VAR, ¥ CALIBRATION LABORATORY
Agd: Ma 52 Huayuanba! Road, Haidian Oistriet. Beijing, 100191, China
Tel: +B6-10HB2309833-2079 Fax: +#8-10-E2 3048332504

E-mail: Info@emaite oom Hitp v emeite: com
Appendix

Antenna Parameters with Head TSL

| Impedanice, transformed to feed point 50,304 3.17j0
Retum Loas -30.08B

Antenna Parameters with Body T5L

| Impedance, transformed to fesd point 48,50+ 3920

| Returm Loss - 27 7dB

General Antenna Parameters and Design

|
| Elecineal Delay (one dinsction) 1.0448 ns

Afer long tarm usa wath 100W radiated power, only & slight warming of the dipale near the feedpaint can
be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
diractly connectad 1o the second arm of the dipale, The antenna s therefare shor-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipale arms in erder to improve
matching when loaded according o tha position as explained in the "Measurement Conditions®

ﬁ ram r'éha SAR data are not affected by this change. The overall dipele length is still according to
Mo excessive foree must be appled to the dipole arms, because they might bend or the soidered
conneclions near the feedpoint may be damaged.

Additional EUT Data

' Manufactured by ! SPEAG

Cearlificate Mo: J13-2-3052 Page 4 of &
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' I Collsbscration with
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u CALIGRATION LABORATONY

Add: No.52 Huayuanbei Road, Haidian Cistrict, Beijmg, 1007191, China
Tel: +85-10-62304633-2074 Faor +B5E-10-62 5088353-2504
E-mail. Info@erite. com Hitp: v amcite com

DASYS Validation Report for Head T5L Date: 12,12.3013
Test Laboratary: TMC, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1900V2 - SN: 5d150
Communication System: CW, Frequency: 1800 MHz
Med:’gm parameters uged: f = 1900 MHz; o = 1.416 mho/m; er = 38.81; p = 1000
kgfm
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI] C83.18-2007)
DASYS Configuration:
* Probe: ES3DV3 - SN314%; ConvF(5.06,5.06 5.08); Calibrated; 2013/8/5
»  Sensor-Surface; 3mm (Mechanical Surface Detection)
= Electronics; DAE4 Sn777; Callbrated: 22/272013
*  Phantom: SAM 1186; Type: QDOOCP40CC,
« DASYB2Z 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipcle Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7x7)iCube 0;: Measurement grid: de=5mm, dy=5mm, dz=5mm
Reference Value = 80.054 VW/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.0 Wikg

SAR(1 g) = 9.71 Wikg: SAR(10 g) = 5.08 Wikg

Maximum value of SAR {measured) = 11.8 Wikg

-3.45

4.9

-13.82

1727

0dB = 11.8 Wikg = 10.72 dBW/kg

Certificate Mot J13-2-3052 FageScfa
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Add: Mo 52 Huayuanbei Foad, Haidian District, Beijing, 100181, China
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Impedance Measurement Plot for Head TSL

1 TIL Log ey L5 Goa7 LeT B, Coodn [Fal
el I oReE i T
= L, TR [=F] i

e, dd =

e -
i ]

102 |
[ 4

T ] =

vl w1 swich (eeje) fcale L bddu fF1 bal)
1 L.0O00008 &2 GO.241 B AR A K‘;:‘W'ﬂl ‘-"'..

Cedificate Mo; J13-2-3052 Pago & af &



Page 84 of 104 Report No.: STT-DG20140315065H

' In Collsbormtion with
s p e a g
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fgd: Mo.52 Huayuanbel Road, Haidian Distict. Beijing, 100187, China
Tel: +B86-10-62304633-2078 Fau: +B5-10-62304 6332504
E-mail: Infofemcite com Hbp Tenwri s maibe com

DASYS Valldation Report for Body TSL Date: 12.10.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serlal: D1800V2 - 5N: 5d150
Communication System: CW; Frequency: 1900 MHz,
Medium p:ar:amc:tnazrs used: f = 1800 MHL, 0 = 1.5923 mhain; €r — 53.74; p = 1000
kgim
Phantom section: Flat Phantom
Measurement Standard; DASYS (IEEE/EC/ANS] CE3.19-2007T)
DasYSs Configuration,
*  Probe: ES3DV3 - SN3149; ConvF(4.72,4.72,4.72) ; Calibrated: 2013/9/5
Sensor-Surface; Imm (Mechanical Surface Detection)
Electronics: DAE4 Sn777,; Calibrated; 22/2/2013
Phantom: SAM1186; Type: QDOOOP40CC,
DASYS2 52.8.7(1127); SEMCAD X Version 14.8.10 (7164}

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83 808 Wim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 17.7 Wikg

SAR(1 g) = 9.98 W/kg; SAR(10 g) = 5.26 Wikg

Maximum value of SAR (measured) = 12.1 Wikg

di
0

-3

-2.82

1323

1654

0 dB = 12.1 Wrkg = 10.83 dBWrkg

Certificate No: J13-2-3052 Page 7of &
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Impedance Measurement Plot for Body TSL

Tri 511 Lag wag 0. 00887 kel O OG60d48 [FL]
| W r\-l“]:: = o8 —— - — —
| de.ta 4
[
Bl g
1oy &)
B.eop 4
T ]
i
Foo il
P Bt

- '
en B =

I AL1 dndch (e )s) dcale 1000u [FL Bal)
3 L.9000000 GMI 45.9EF 0 SRR O IJI._IIQ-:I"" T _"-__.

Cerificats Ma: J13-2-3052 Pagaaofs



Page 86 of 104 Report No.: STT-DG20140315065H



Page 87 of 104 Report No.: STT-DG20140315065H

6.4. D2450V2 Dipole Calibration Ceriticate

Add: Mo 62 Hl.ﬂ;uanhﬁ Road, Haidian Dsbec], B-jrlg 100181, China
Tel: +B6-10-62304533-2075 Faoe: +88-10-62 30405352504
E-mai: Infof@emcite.com Hiipww, 8meite. com

Client ClQ SZ (Auden)

cm.mrmm

Obfect D2450V2 - BN: 834

Callbration Procedure(s) TMC-08-E-02-194

Calibwation pracedure for dipale validation kits

Calibration date: December 11, 2013

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

All calibrations have been conducted in the closed labaratory facility: environment temperaturerzzac
and humegiby<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date{Calibrated by, Cerificate Mo.) Seheduled Calibration
Power Meter  NRVD | 102083 11-Sep-13 (TMC, No.JZ213-443) Sep-14
Power sensor  NRV-ZS 100585 11-Sep-13 (TMC, No. JZ13-443) Sep-14
Reference Probe ES30VI 5N 3148 G- Sep-13 (BPEAG, No ES3-1140_Sep13)  Sep-14
CAE4 SMFFT £2-Feb-13 (3PEAG, DUE4-777_Fah13) Feb-14
Signal Generator E4438C | MY43070393  13-Mov-13 (TMC, No.J713-384) Mow-14
Metwdrk Analyzer ES362E MY43021135  18-0ct-13 (TMC, No.JZ13-278) Oet-14

Mame Funefion Signature

Callbrated by: Zhao Jing SAR Test Engineer AT z‘if

Reviowed by. O Dianyuan SAR Project Leader g

Approved by Lu Bingsong Deputy Director of the laboratory - - _g;f-'ﬁﬂ'z-;[h

Issued: DecenJmar 17, 2013

| This calibration certificate shall not be reproduced except in full withoul wiitten approval of the laboratary,

Certificate Ma: J13-2-3053 Page 1 ofa
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r In Collsboration with
A' CALIBRATION LABORATORY
Add: No.52 Huayuanbei Road, Haidian Distncl, Béigng. 100191, China

Ted: +85-10-62304633-2078 Fane +36-10-62304633-2504
E-mail: Infeifemcita com Hito:f'wnanwt amicits.com

Glossary:

TSL tizsue simulating liquid

ConvF sensitivity in TSL / NORMx,y.z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Sid 1528-2013, "|IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, June 2013

b IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) For hand-held
devices used in close proximity to the ear (frequency range of 300MHz to 2GHzZ)",
February 2005

c) KDB865664, SAR Measuremeant Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 Systern Handbook

Methods Applied and Interpretation of Parameters:

s  Maasurement Conditions: Further details are available from the Validation Report at the
end of the cenificate. All figures stated in the certificate are valid at the frequency
ndicated,

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

+ Feed Foint Impedance and Return Loss: These parameters are measured with the
dipole positicned under the liguid filled phantom. The impedance stated is transformed
from the measurement at the SMA connector to the feed point. The Return Loas
ensures low reflected power. No uncertainty reguired.

s FElaectrical Delay: One-way delay betwean the SMA connector and the antenna feed
paoint. Mo uncartainty requirad. ;

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

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

! The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage facter k=2, which for a normal distribution
Comesponds to a coverage probability of approximately 85%.

Cartificate No: J13-2-3053 Pagez2ofg
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Add: Me.52 Huryuanbei Road, Heidian District, Beljing, 100181, China
Tel: +88-10-62304533-2078 Fax: +B6-10-62304533-2504
E-mail: infofjemcite.com Hilg v emcie. com

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 l 52.87.1137
Extrapoiation Advanced Exvirapolation I
Phantom | Twin Phantom
Distance Dipole Center - TSL '| 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = & mm
Frequency 2450 MHz % 1 MHz
Head TSL parameters
The follcwing parameders and calcuations were applied.
Tempe rature Parmittivity Conductivity
Nominal Head T5L parameters 220°C 382 1,80 miteim
Measured Head TSL parameters (220£02)°C 300:68% 1.62 mhaim £ 6 %
Head TSL temperaturs change during test «05°C ssn —
SAR result with Head TSL ]
SAR averaged ovar1 cm’ (1) of Head TSL Condition
SAR measured 250 mW mput power 13.0mW g
SAR for nominal Head TSL parameters narmalized to 1W 51.7 mW ig £ 20.8 % (k=2) |
SAR averaged over 10 cm (10 g) of Head TSL Condition i
SAR measured 250 MWV input power B.05mW g
SAR for nominal Head TSL parametars normalized to W 24.1 mW (g £ 20.4 % (k=2)
Body TSL parameters
The following parameders and calculations wers applied.

' Temperature Permittivity Conductivity |
Nominal Body TSL parameters 220°C 527 1.56 mhoim i
Measured Body TSL parameters 220402 526£6% | 1.94mhom+6% |
Budy TSL tsmperaturs change during test|  <0.6°C = = |

SAR result with Body TSL
SAR averaged over1 ¢m1’ (1 g) of Bady TSL Condition
SAR measured 250 mW input powes 128miNig |
SAR for nominal Body TSL parsmeters normalized to 1W | 618 miW fg + 20.8 % (k=2) |
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR messured 250 A input powes 58 mW /g |
SAR for nominal Bady TSL parameters narmakzed lo 1W 24.0 mW Ig +20.4 % (k=2) |

Certificate Mo: J13-2-3053 Page 3 of 8
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Ll iias

Add: No.52 Huayuanbei Road, Haidian Districl, Beiging, 100191, China
Ted! +#86-10-623045633-2078 Fant +36-10-623045.33-2604
E-mail- Info@emcite com Lt Ponenn MCTDS. cam

Appendix

Antenna Parameters with Head TSL

Impedance, iransformed io fead pon 4680+ 3 7BI0

Return Loss | - 25.6d8

Antenna Parameters with Body TSL

Impedance, transformed to feed paint 55.20+ 2.38j0
Relumn Loss - 25448

General Antenna Parameters and Design

Electrical Delay (one direction) 1188 ns

After long term use with 100W radiated power, anly a slight warming of the dipole near the feedpaint can
be measured,

The dipole i made of standard semirigid coaxial cable, The center conductor of the feeding line |3
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for
DC-signals. On soms of the dipoles, small end caps are added to the dipole arms in arder to improve
matching when loaded according to the position as explained in the "Measurement Conditions”
paragraph. The SAR data are not affected by this change. The overall dipols length is still accarding to
the Standard.

Mo excesaive farce mMust De applied to the dipole arms, because they might band or the soldered
connections naar the fesdpoint may be damaged.

Additional EUT Data

Manufactured by ] SPEAG

Caertificate No: J13-2-3053 Page 4 ofg
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" In Collabormton with
i 8 0
’-_ c‘mm

Add: No 52 Huayuanbel Romd, Haidian District, Befjineg, 100181, China
Tl +86-10-62304633- 2078 Fax: +B8-10-6230463 3-2504
E-mail: |mo@emcite. com 0 A emcie,

DASYS Validation Report for Head TSL Date: 12.10.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 884
Communication System. CW; Frequency: 2450 MHz
I'.-'le-:liéjm parameters used: f = 2450 MHz; o = 1.817 mho/m; er = 38.96; p = 1000
kg/mi
Phartom szction: Flat Section
Measurement Standard: DASYS (|[EEE/IECIANSI CE3.18-2007)
DASYS Configuration;
*  Probe: ES30V2 - SN3148; ConvF(4.48 4 48 4 48); Calibrated: 2012/8/5
Sensor-Surface: 3mm (Machanizal Surface Detection)
Elzctronics: DAE4 Sn777; Calibrated: 22/2/2013
FPhantom: SAM 1583, Type: QDOODP40CC,
CASYS52 52.8.7(1137), SEMCAD X Version 14,8 10 (71684}

Dipele Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 86.52% Wim; Powar Drift = -0.07 dB

Faak SAR (extrapolated} = 27.0 W/kg

SAR(1 g) = 13 Wikg; SAR(10 g) = 6.05 Wikg

Mazximum value of SAR (measured) = 16.2 Wikyg

dB
L]

-4.47

-8.94

-17.87

2234 s .

0 dB = 16.2 Wikg = 12.10 dBWikg

Certificate Mo: J13-2-3053 Page 5of
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I Collsborstion with

TMI e

Add: Mg 52 Huayuenbel Road, Haidian District, Befjing. 100181, China
Tel, +85-10-62304633-2078 Fax +B8-10-52004503-2504
E-mait Infofemcie.com Hip. hwene evnicibg. corm

Impedance Measurement Plot for Head TSL

T el miL Lo Mmg 10 oooe,; nal O.aoods [w1]
U T Fdsenaes s -25. 957 of

Lol |
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1. 02

1 _.__-________,___.._1

LLTR

-, i
[+l 513 Smich dae e dcale Do000u DFL el

Pl 24100000 GER AGLNES A 4717 B ﬂl.}u-:-'—" i
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"‘ in Collsboration with
$ b e a g
L CALIERATION LABORATORY

Add: Mo 52 Huayuanbel Road, Haidian Distric, Beijing, 100181, China
Tl +E6-10-G2304533- 2078 Fac +B0-10-02 30451 3-2504

E-maik Info@emcite.com Hithpoffwsner e b Lo
DASYS Validation Report for Body TSL Drate: 12.11.2013

Test Laboratory: TMC, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 884
Communication System; CW; Frequency: 2450 MHz;
Medium pararnetg}rs used: [ = 2450 MHz, 0 = 1.938 mbo'm; &r = 3287, p = 1000
kao/m
Phantom section; Flat Phantom
Measurement Standard: DASYS (IEEENECIANS] C63.18-2007)
DASYS Configuration:
*  Probe: ES3DVS - SM3140; ConvF(4.21,4.21,4.21) ; Calibrated; 2013/%6
*»  Sensor-Surface: 3mm (Mechanical Surface Detection)
*  Electronics: DAE4 Sni77; Calibrated: 22/2/2013
*  Phantom: SAM1186; Type: QDO0OP40CC,;
» DASYSZ 52.8.7(1137); SEMCAD X Version 14.6.10 (T164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(TxTx7WCube 0: Measurement grid: de=5mm, dy=5mm, dz=5mm
Refarence Value = 84 887 VWm: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27,1 Wikg

SAR(1g)=12.9 Wikg; SAR(10 g) = 5.98 Wikg

Maximum value of SAR (measured) = 16.0 Wikg

-1.28

-12.84

-17.12

-21.40

0dB =16.0 Wkg = 12.04 dBW/kg

Caertiflcate No: J13-2-3063 Fage rofa
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fn Collsbormtion with

Add: Mo.52 Hueyuanbel Road, Heidian District, Beiling, 100181, China
Tel +36-10-02304533-2078 Fax: +56-10-52 30453 3-2504
E-mail; Infoi@emcite.com Hitpthervew emcile.oom

Impedance Measurement Plot for Body TSL

Frl 5131 vog Eag 10, 0dans Rel G Qlddn (F1)
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6.5. DAE4 Calibration Ceriticate

I-'P"'I"l"
r< pe. SO
Pl
g et -
mm c

l.lu Mo 52 Fusyuanbel Boad, Haidion Disrict, Beljing, 100191, China E{f;:"‘:\:?
s 436-10-6234633-2079 Fax: +E&-10-A2304433-2504 *J;;‘,’:‘-\ﬁ"‘
t nml [nfocmemite.com Hip:wwew. eTecite com el CMNAS LO442
Client ; ClQ 52 (Auden) Certificate No: J13-2-3048
CALIBRATION CERTIFICATE A AR e
Object DAE4 - 8N: 1315

Calibration Procedura(s) TMC-OS-E-01-108

Calibration Procedurs for the Data Asquisition Blectronics
{DAExX)

Calibraticn date: Mowvember 25, 2013

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measuramants(S1). Tha measuremeants and the uncerainties with confidence prabahility are given on the following
pages and are parl of the certificate.

All calibrations have been conducted in the closed laboratory facllity: environment temperature(2223)T and
Fumidity<T0%,

Calibration Equipment used [M&TE critical for calibration)

|

Primary Standards i ID# Cal Date{Calibrated by, Certificate Mo} Scheduled Calibration
|

Dacumenting 1

Procass Calibrator 753 | 1971018 01=Juby=13 (TMC, Mo 13-045) July-14

Mame Function ignature :
Calibrated by: Yu zangying SAR Test Enginear o ; -' :

Reviewed by: Qi Dianyusn SAR Project Leader = - rﬁ;}.:fgp\_/

Approved by, Lu Bingsong

Certificate No: J13-2-3048 Pags 1 of 3
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TMLO e

Add: Ma 52 Hiesyuanbal Road, Haidias District, Beiing. 100191, Chins
Tel: +86-11-6230461 3-207 Fax; +8f-10-62304633=2504

E-mail: Infiacmeile. com e Paowew emciie. cam
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 Paramaeters:

« DC Voitage Measurement. Calibration Factor assessed for use in DASY
system 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.

« Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test resuits,

Certificete Wo: 113-2-31048 Page 2 of 3
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TMLGE

Add: M 52 Heayuanbe: Baad, Haidizn Mstriel, Bci,]'.ll;'. L9, Chima
Tel: +50=1052304633-2073 Fas: +86-1 0-62304613-2504

E-rmil. Infoifsmmcils coim Hitp. i www.enicite.com
DC Voltage Measurement
AL - Coryersr Resaumon nomins|
High Range: iLsB= = T full range = =1 00...+300 mv
Low Range: 1LSE = S1nv | full range = = P +3mV

DASY maasurement parameless: At Fero Time: 3 sec; Measuring tims: 3 sac

.. STT-DG20140315065H

Calibration Factors x Y Z

High Range 403,015 + 0.15% [K=2) | 405,171+ 0.15% (k=2) | 404.667 £ D,15% (k=2)

Low Range 3.98903 + 0.7% (K=2) | AS9180£0.7% (k=2) | 3 93862 £0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system 16251

Certificale Mo: 113-2-3048 Page 3 ol
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7. Test Setup Photos

Photograph of the depth in the Head Phantom (8357VIHz)

]
Photograph of the depth in the Body Phantom (835MHz)

]
Photograph of the depth in the Head Phantom (1900MHz)
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Photograph of the depth in the Body Phantom (190(?MHz)

Photograph of the depth in the Head Phantom (2455hMHz)

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

Left Head Tilt Setup Photo
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4

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

8. External and Internal Photos of the EUT

External Photos

I
i3 1 208 83
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