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TEST REPORT

Test Report No. : MWR1411000207 'E')‘;‘t’eljf' Izgi:
Equipment under Test : Mobile Phone
Model /Type : E425
Listed Models : E420
Applicant : HYUNDAI CORPORATION
Address : 140-2, Kye-dong, Chongro-ku,Seoul, South Korea
Manufacturer WASAM TECHNOLOGY (SHEN ZHEN) CO.,LTD.

: B,F Building, (Henggiang Industrial Park), Bogang Taifeng
Address Industrial Zone, Shajing Town, Bao'an District, Shenzhen,
China.

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.

KDB 447498 D01 Mobile Portable RF Exposure vO5r01: Mobile and Portable Device RF Exposure Procedures
and Equipment Authorization Policies

KDB 616217 D04 SAR for laptop and tablets vO1: SAR Evaluation Considerations for Laptop, Notebook,
Netbook and Tablet Computers

KDB865664 D01 SAR measurement 100 MHz to 6 GHz v01r02:SAR Measurement Requirements for 100 MHz
to 6 GHz

KDB865664 D02 SAR Reporting vO1: 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

KDB 616217 D04 SAR for laptop and Internet Tablets vO1: SAR Evaluation Considerations for Laptop,
Notebook, Netbook and Internet Tablet Computers

KDB 648474 D04 Handset SAR v01r02: SAR Evaluation Considerations for Laptop, Notebook, Netbook and
Internet Tablet Computers
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2. SUMMARY

2.1. General Remarks

Date of receipt of test sample . | Oct 10, 2014
Testing commenced on . | Oct 15, 2014
Testing concluded on . | Oct 19, 2014

2.2. Product Description

TheHYUNDAI CORPORATION'’s Model:E4250r 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 Mobile Phone

Model Number E425

FCCID RQQHLT-E425

Device Type Production unit

Power supply: DC 3.7V/1600mAh

Hotspot mode Supported

Modilation Type GMSK for GSM/GPRS;QPSK for WCDMA
Antenna Type Internal

GSM/EDGE/GPRS Supported GPRS

Extreme temp. Tolerance -30°C to +50°C

Extreme vol. Limits 3.40VDC to 4.20VDC (nominal: 3.70VDC)
GSM Operation Frequency Band GSM 850MHz/ PCS 1900MHz

GSM Release Version R99

GPRS operation mode Class B

GPRS Multislot Class 12

EGPRS Multislot Class Only support downlink mode

2.3. Statement of Compliance

The maximum of results of SAR found during testing for E425 are follows:

Exposure Configuration Technolohy Band nghes;gl'«z\(i\[l)loKr;d SAR Equipment Class
GSM850 0.663
Head PCS1900 0.670
(Separation Distance Omm) WCDMA Band v 0.492 PCE
WCDMA Band Il 0.409
WLAN2450 0.239
GSM850 0.872
Body-worn PCS1900 0.656
(Separation Distance 10mm) WCDMA Band v 0.569 PCE
WCDMA Band |l 0.530
WLAN2450 0.343

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

For body worn operation,this devices has been tested and meets FCC RF exposure guidelines when used with
any accessory that conrtains no metal and which provides a minimum separation distance of Omm 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

WCDMA WCDMA

GSM850 PCS1900 B WLAN Summation .
and V Band Il Simultaneous
Test Position REDONiEE REpOTiE Reported Reported REporiE REDENiEE Measurement
SAR1g SAR1g SARIg SARIg SAR1g SAR(1g) Required?
WKg) | WK9) | kg | wikg | WK9) (Wikg) '
Left Head Touch 0.682 0.613 0.492 0.409 0.239 0.921 No
Left Head Title 0.662 0.642 0.467 0.379 0.229 0.891 No
Right Head Touch 0.596 0.569 0.442 0.347 0.200 0.796 No
Right Head Title 0.577 0.559 0.430 0.337 0.185 0.762 No
Body-Back Side 0.872 0.656 0.569 0.530 0.343 1.215 No
Body-Front Side 0.831 0.573 0.519 0.461 0.285 1.116 No
Body-Left Side 0.853 0.616 0.553 0.505 0.315 1.168 No
Body-Right Side 0.696 0.497 0.458 0.421 0.239 0.935 No
Body-Top Side -- -- -- -- 0.335 -- No
Body-Bottom Side 0.855 0.636 0.546 0.498 -- -- No
GSM/WCDMA & BT Mode
WCDMA WCDMA .
Soweso, | pCois0s | Sy | anan | Eleiooly | Summaion | simuancous
Test Position Reported Reported Measurement
s Sl SAR1g SAR1g i Sl Required?
(WiKg) (WiKg) (WIKg) (WIKg) (WiKg) (Wikg) )
Left Head Touch 0.682 0.613 0.492 0.409 0.059 0.741 No
Left Head Title 0.662 0.642 0.467 0.379 0.059 0.721 No
Right Head Touch 0.596 0.569 0.442 0.347 0.059 0.655 No
Right Head Title 0.577 0.559 0.430 0.337 0.059 0.636 No
Body-Back Side 0.872 0.656 0.569 0.530 0.039 0.911 No
Body-Front Side 0.831 0.573 0.519 0.461 0.039 0.870 No
Body-Left Side 0.853 0.616 0.553 0.505 0.039 0.892 No
Body-Right Side 0.696 0.497 0.458 0.421 0.039 0.735 No
Body-Top Side -- -- -- -- 0.039 -- No
Body-Bottom Side 0.855 0.636 0.546 0.498 0.039 0.894 No

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

2. The value with blue color is the maximum values of } SAR;4

3. Body-Rear side values was the maximum values of GPRS,EDGE and Speech with Headset.
According to the above tables,the highest sum of reported SAR values is 0.921 W/Kg(1g) for Head and 1.215
W/Kg(1g) 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)

DC 3.70V/DC 5.0V Adapter from AC 120V/60Hz

2.5. Short description of the Equipment under Test (EUT)
Mobile phone (Model:E425).

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 : /
O| Multimeter Manufacturer : |/
Model No. : /
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3.TEST ENVIRONMENT

3.1. Address of the test laboratory

Shenzhen CTL Testing Technology Co., Ltd.
Floor 1-A, Baisha Technology Park, No. 3011, Shahexi Road, Nanshan, Shenzhen,China

The sites are constructed in conformance with the requirements of ANSI C63.7, ANSI C63.4 (2003) and
CISPR Publication 22.

3.2. Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
FCC-Registration No.: 970318
Shenzhen CTL Testing Technology Co., Ltd. has been registered and fully described in a report filed with the

(FCC) Federal Communications Commission. The acceptance letter from the FCC is maintained in our files.
Registration 970318, Dec 19, 2013

3.3. Environmental conditions

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

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

3.4. SAR Limits
FCC Limit (1g Tissue)

SAR (W/kQg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
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).


https://apps.fcc.gov/oetcf/eas/reports/TestFirmSearchResultApps.cfm?attachment_application_id=970318&show_records=10�
https://apps.fcc.gov/oetcf/eas/reports/TestFirmSearchResultApps.cfm?attachment_application_id=970318&show_records=10�
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3.5. Equipments Used during the Test

Report No.: MWR1411000207

Calibration
Test Equipment Manufacturer | Type/Model Serial Number Last Calibration
Calibration Interval
Data Acquisition
Electronics DAExX SPEAG DAE4 1315 2013/11/25 1
E-field Probe SPEAG EX3DV4 3842 2014/06/06 1
System Validation
Dipole 835V2 SPEAG D835V2 4d134 2013/12/13 1
System Validation
Dipole 1900V2 SPEAG D1900Vv2 5d150 2013/12/12 1
System Validation
Dipole 2450V2 SPEAG D2450Vv2 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
e ROHDE &
Com_rrnelfsr:;atlon SCHWARZ CMU200 112012 2014/10/23 1
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4. SAR Measurements System configuration

4.1. SAR Measurement Set-up

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

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

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

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

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

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

The DASY5 measurement server, which performs all real-time data evaluation for field measurements and
surface detection, controls robot movements and handles safety operation. A computer operating Windows
20083.

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 controlier
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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
ConstructionSymmetrical design with triangular core
Interleaved sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g., DGBE)

CalibrationISO/IEC 17025 calibration service available.

[ e !
Frequency 10 MHz to 4 GHz; M?‘w
Linearity: + 0.2 dB (30 MHz to 4 GHz) S 1)
[ i ol
Directivity + 0.2 dB in HSL (rotation around probe axis) " A
+ 0.3 dB in tissue material (rotation normal to probe axis) th N
¥ N
Dynamic Range 5 uWi/g to > 100 mW/g; J
Linearity: + 0.2 dB
Dimensions Overall length: 337 mm (Tip: 20 mm) . " = — _—
Tip diameter: 3.9 mm (Body: 12 mm) = P
Distance from probe tip to dipole centers: 2.0 mm R \= ]
Application General dosimetry up to 4 GHz : \-_/*
Dosimetry in strong gradient fields -3 ‘L\-""‘! i

Compliance tests of mobile phones :

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

Isotropic E-Field Probe

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

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

DIPOLE SENSOR

HIGH-RESISTANCE LINES

) DETECTOR
E— DIODE



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

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

Phantom", manufactured by SPEAG. The SAM twin phantom is a fiberglass shell phantom with 2mm shell
thickness (except the ear region, where shell thickness increases to 6mm).

System checking was performed using the flat section, whilst Head SAR tests used the left and right head
profile sections. Body SAR testing also used the flat section between the head profiles.

SAM Twin Phantom

4.4. Device Holder

The device was placed in the device holder (illustrated below) that is supplied by SPEAG as an integral part of
the DASY system.

The DASY device holder is designed to cope with the different positions given in the standard. It has two scales
for device rotation (with respect to the body axis) and device inclination (with respect to the line between the
ear reference points). The rotation centers for both scales is the ear reference point (ERP). Thus the device
needs no repositioning when changing the angles.

Device holder supplied by SPEAG
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4.5. Scanning Procedure

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

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

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

Area Scan

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

Zoom Scan

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

Spatial Peak Detection

The procedure for spatial peak SAR evaluation has been implemented and can determine values of masses of
1g and 10gq, 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 DASYS5 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
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be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the selected probe
type ([VIm], [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, ail, 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:

Vit vz L
dep;
With Vi = compensated signal of channel i (i=%x,y,2)
Ui = input signal of channel i (i=%x,y,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:
/ Vi

E — fieldprobes : E; = V‘ Norm  ConiE
H — fieldprobes : H; = \/'i M
With Vi = compensated signal of channel i (i=x,Y, 2)
Normi = sensor sensitivity of channel i (i=x,Yy, 2)
[mV/(V/m)2] for E-field Probes
ConvF = sensitivity enhancement in solution
aij = sensor sensitivity factors for H-field probes
f = carrier frequency [GHZ]
Ei = electric field strength of channel i in V/m
Hi = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):
The primary field data are used to calculate the derived field units.

. 9 a
SAR = FE;, 1000
with  SAR = local specific absorption rate in mW/g
Etot = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]

o] = equivalent tissue density in g/cm3
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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.

4.7. Tissue Dielectric Parameters for Head and Body Phantoms

The liquid is consisted of water,salt,Glycol,Sugar,Preventol and Cellulose.The liquid has previously been
proven to be suited for worst-case.The table 3 and table 4 show the detail solition.It's satisfying the latest tissue
dielectric parameters requirements proposed by the KDB865664.

Table 3:Composition of the Head 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 ©=0.9

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 Body 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 ©=0.97

MIXTURE% FREQUENCY/(Brain) 1900MHz

Water 69.91

Glycol monobutyl 29.96

Salt 0.13

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

MIXTURE% FREQUENCY/(Brain) 2450MHz

Water 73.20

Glycol 26.70

Salt 0.10

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

4.8. Tissue equivalent liquid properties

Dielectric performance of Body tissue simulating liquid

Frequency Description Dielectric paramenters
& (0
41.5 0.90
Target Value +5% = -
835MHz(Head) (39.4~43.6) (0.86~0.95)
Measurement Value 41.53 0.92
2014-10-15 : .
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56.1 0.97
+ 50
835MHZ(Body) Target Value +5% (53.30~58.91) (0.90—1.00)
y Measurement Value 55 05 0.96
2014-10-15 . .
40.0 1.40
Target Value 5%
(38.0~42.0) (1.33~1.47)
1900MHz(Head) Measurement Value 39.83 145
2014-10-17 . .
54.00 1.45
150
1600MHz2(Body) Target Value +5% (51.30~56.70) (1381.52)
y Measurement Value 55 64 149
2014-10-17 : .
39.20 1.80
150
2450MHz(Head) rerget value =% (37.24~41.16) (1.71~1.89)
Measurement Value 4058 174
2014-10-19 : .
52.70 1.95
150
2450MHz(Body) Target Value £5% (50.01—55.34) (1.85—2.05)
y Measurement Value 53.47 198
2014-10-19 : .

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.

Tuning
elormoent

The output power on dipole port must be calibrated to 24 dBm (250Mw) before dipole is connected.
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Photo of Dipole Setup

System Validation of Head

Report No.: MWR1411000207

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

Tissue temperature 22.0 C

Measurement Date:835MHz Oct 15", 2014; 1900MHz Oct 17", 2014; 2540MHz Oct 19", 2014;

Verification
results

Target value

Measured value

Frequency (W/kg) (W/kg) Deviation
(MHz) 1lg 109 19 109 19 109
Average Average Average Average Average Average
835 2.38 1.55 2.32 1.48 -2.52% -4.52%
1900 9.71 5.08 9.53 4.96 -1.85% -2.36%
2450 13.00 6.05 12.47 5.83 -4.08% -3.64%

System Validation of Body

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

Tissue temperature 22.0 C

Measurement Date:835MHz Oct 15", 2014; 1900MHz Oct 17", 2014; 2540MHz Oct 19", 2014;

Verification
results

Target value

Measured value

Frequency (W/kg) (W/kg) Deviation
(MHz) 1lg 109 19 109 19 109
Average Average Average Average Average Average
835 2.32 1.54 2.25 1.48 -3.02% -3.90%
1900 9.98 5.26 9.71 5.13 -2.71% -2.47%
2450 12.9 5.98 12.53 5.69 -2.87% -4.85%

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 allfrequencies,

configurations and modes shall be tested for all of the above test conditions.
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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.

-
( Preparation of System
>
rd Ty
Operational Mode Measurement 11,2
" — . -',‘.-' . 'd "y
‘} \‘ Iﬂefurencﬂ Measurement (Step a) |
[ ¥ Configuration [}
l [ Arca Scan (Steps b - ¢ |
. J 4
H—"'I Zoom Scan (Steps d - e) |
. ) '
Left Right | Reference Measurement (Step f) |
el ;
Cheek 15° tilted ﬂ_ Peak in cube?
\F,/ NO
W A Shift YES
- - cube l
— center
' I
Measurement 11.2 All primary and
\ at center frequency y secondary peaks
NO tested?
e Select YES
next l
A . All tests of L peak
e 5 Step 1 done? 4
NO
" YES '
-~ !

A Additional peaks shall be measurad
Determination of the worst- only when the primary peak is within 2
case configuration AND all dB of the SAR limit.
configurations with less than
-3dB of applicable limits

\ y
- R
All other test frequencies y .
(lower, upper, etc.) Ny
\, J
-L‘".. .l =
~,
( Measurement 41, 2
Y
Worst-case A NO
configuration AND all : /
configurations of less 2 —
than -3dB of applicable
limit tested? YES

-

( Determination of maximum J

Picture 10.1 Block diagram of the tests to be performed
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4.10.2 General Measurement Procedure

The area and zoom scan resolutions specified in the table below must be applied to the SAR measurements
and fully documented in SAR reports to qualify for TCB approval. Probe boundary effect error compensation is
required for measurements with the probe tip closer than half a probe tip diameter to the phantom surface. Both
the probe tip diameter and sensor offset distance must satisfy measurement protocols; to ensure probe
boundary effect errors are minimized and the higher fields closest to the phantom surface can be correctly
measured and extrapolated to the phantom surface for computing 1-g SAR. Tolerances of the post-processing
algorithms must be verified by the test laboratory for the scan resolutions used in the SAR measurements,
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.

Maximum area scan spatial resolution: Axaes. AV i

2-3GHz. =12 mm

=3 GH= iGH=
Maximum distance from clozest measurement point s+ 45 1n0) * 0.5
{geometnc center of probe sensers) to phantom surface sl i BT S
Maximum probe angle from probe axs to phantom surface g7+ 1" 207+ 1°
normal at the meazuremsnt location = s
=2GHz = 15 mm 3-4GHz =< 12 mm

4-6GHz = 10 mm

When the x or y dimension of the test device. mn the
measurement plane onentation, 15 smaller than the above, the

measurement resoluton must be = the comespondingx or ¥
dimension of the test devica with at least one measurement

pomt on the test device.

M a1 i A& A =2GHz = 8 mm 3-4GHzr = Smm’
- E Jpan & o Locmne =¥ Fiocmm - . . ¥ »
amimum zoom scan spatial resolution: Axgp, 2 23 GHz:< Smm 4-46CHx <4
3-4GHz: =4 mm
uniform gnd: Azy . (n) =5 mm 4-5GHz: < 3 mm
5-6GH=z =2 mm
Maxymum zoom scan Azy ol 1) between 1% 3-4GHz =3 mm
spatial resolution two points closest to <4 mm 4-5GHz: =25 om
normal to phantom phantom surface S—6GHz - 2mm
surface graded :
gnd
Azpen(n=1): between =15 Ansial 1)
subsequent points =
G }-4GCGHz =28 mm
i -imspiadinasanall -~ 30 mm 4-5 GHz = 25 mm
volume g s i
5=-6GCGHz =22 mm

Mote: § 15 the penetration depth of a plane-wave at normal mecidence to the tissue medium; see draft standard IEEE P1528-
2011 for detals
When room scan 15 required and the reported SAR from the area scan based J-g S4R estimation procedures of EDB

44749815 = 1 4Whkg. = 8 mm = 7 mm and = 5 mum zoom scan resclution may be applied. especavely, for 2 GHz to 3
GHz 3 GHz to 4 GHz and 4 GHz to 6 GHz

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:
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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

AIWIN|F

3.0t06.0

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
DPDCHnN 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 ¥ dB higher than that measured without HSDPA using 12.2 kbps RMC
or the maximum SAR for 12.2 kbps RMC is above 75% of the SAR limit. Body SAR for HSDPA is measured
using an FRC with H-Set 1 in Sub-test 1 and a 12.2 kbps RMC configured in Test Loop Mode 1, using the
highest body SAR configuration in 12.2 kbps RMC without HSDPA.

HSDPA should be configured according to the UE category of a test device.The number of HSDSCH/
HS-PDSCHSs, HARQ processes, minimum inter-TTl 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 CQI feedback cycle of 4 ms with a
CQlI repetition factor of 2 to maintain a constant rate of active CQI slots. DPCCH and DPDCH gain factors(3,
Bq), and HS-DPCCH power offset parameters (AACK, ANACK, ACQI) should be set according to values
indicated in the Table below. The CQI value is determined by the UE category, transport block size, number of
HS-PDSCHSs and modulation used in the H-set.

Subtests for UMTS Release 5 HSDPA

r-?’hs

CM(dB)

Sub-set Be Bq (SF) Be/Ba (note 1, note 2) | (note 3) MPR(dB)
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) 24/15 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
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Notel: AACK, ANACK and ACQI= 8,Ans = Rps/R:=30/15 ,R3,,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( Ans=30/15) with B ,;=30/15* B ., and ACQI= 7( Ahs=24/15) with
Bps=24/15*(3...

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

Note 4:For subtest 2 the B4 ratio of 12/15 for the TFC during the measurement period(TF1,TFO) is achieved
by setting the signaled gain factors for the reference TFC (TFC1,TF1) to B.=11/15 and B4=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 TTI's 3
Number of HARQ Processes Processes 2
Information Bit Payload ( Nig) 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 ¥ 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 B 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.
HSUPA UE category

Maxdimum Number of Minimum Maximum
UE E-DCH E-DCH HARQ E- DCH TTI Spreading E-DCH Max Rate
Category Codes Processes (ms) Factor Transport (Mbps)
Transmitted Block Bits
1 1 4 10 4 7110 0.7296
2 8 2 4 2798
2 2 4 10 4 14484 1.4592
3 2 4 10 4 14484 1.4592
4 2 8 10 2 5772 2.9185
2 4 10 2 20000 2.00
5 2 4 10 2 20000 2.00
6 (No 4 8 2 2SF2 &2 11484 5.76
DPDCH) 4 4 10 SF4 20000 2.00
7 (No 4 8 2 2SF2 &2 22996 ?
DPDCH) 4 4 10 SF4 20000 ?

NOTE: When 4 codes are transmitted in parallel, two codes shall be transmitted with SF2 and two with SF4.
UE Categories 1 to 6 supports QPSK only. UE Category 7 supports QPSK and 16QAM. (TS25.306-7.3.0)

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.
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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
Wi/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

Report No.: MWR1411000207

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

The conducted power measurement results for GSM850/PCS1900

Test Mode Conducted Power (dBm)
GSM850 Channel 251(848.8MHz) | Channel 190(836.6MHz) | Channel 128(824.2MHz)
32.69 32.56 32.47
Channel Channel 661 Channel
PCS1900 810(1909.8MHz) (1880.0MHz) 512(1850.2MHz)
29.29 29.56 29.76
The conducted power measurement results for GPRS
Test Mode Measured Power (dBm) Averaged Power (dBm)
GSM 850 Test Channel Calculation Test Channel
GPRS (dB)

(GMSK) 128 190 251 128 190 251

1 Txslot 32.43 32.57 32.71 -9.03 23.40 23.54 23.68

2 Txslot 30.63 30.95 30.51 -6.02 24.61 24.93 24.49

3 Txslot 28.21 28.22 28.25 -4.26 23.95 23.96 23.99

4 Txslot 27.05 27.06 27.09 -3.01 24.04 24.05 24.08
Test Mode Measured Power (dBm) Averaged Power (dBm)
DCS1900 Test Channel Calculation Test Channel

GPRS (dB)

(GMSK) 512 661 810 512 661 810

1 Txslot 29.71 29.53 29.49 -9.03 20.68 20.5 20.46

2 Txslot 27.29 27.38 27.24 -6.02 21.27 21.36 21.22

3 Txslot 25.53 25.57 25.42 -4.26 21.27 21.31 21.16

4 Txslot 24.17 24.12 24.15 -3.01 21.16 21.11 21.14
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
GSM850 and GSM1900.

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

FDD Band V result (dBm) FDD Band Il result (dBm)

ltem o) Test Channel Test Channel
ARFCN 4132 4183 4233 9262 9400 9538
5.2(WCDMA) \ 23.17 23.06 22.94 23.01 23.11 23.02
1 22.94 22.86 22.83 22.25 22.83 22.84
5.2AA 2 22.83 22.88 22.86 22.84 22.75 22.83
(HSDPA) 3 23.01 22.80 22.84 22.97 22.76 22.92
4 22.97 22.59 22.86 22.89 22.93 22.84
1 22.83 22.83 22.78 22.82 22.73 22.86
528 2 22.99 22.69 22.59 22.99 22.95 22.86
(HSUPA) 3 22.73 22.99 22.82 22.75 22.73 22.98
4 22.88 22.76 22.68 22.94 22.94 22.69
5 22.93 22.94 22.93 22.77 22.78 22.88

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 WCDMAS850
and WCDMA1900 are not above 75% of the SAR limit.
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The conducted power measurement results for WLAN

Report No.: MWR1411000207

Mode Channel Fre(lc\]AL:_'le;cy Co?dd;:qt)ed AV Outpu(:nlils;/ver Test Rate Data
1 2412 13.12 20.51 1 Mbps
802.11b 6 2437 13.21 21.04 1 Mbps
11 2462 13.14 20.61 1 Mbps
1 2412 11.86 15.35 6 Mbps
802.11g 6 2437 11.93 15.60 6 Mbps
11 2462 11.86 15.35 6 Mbps
1 2412 11.04 12.71 6.5 Mbps
802.11n(20MHz) 6 2437 11.07 12.79 6.5 Mbps
11 2462 11.14 13.00 6.5 Mbps
3 2422 10.16 10.38 13.5 Mbps
802.11n(40MHz) 6 2437 10.03 10.07 13.5 Mbps
9 2452 10.11 10.26 13.5 Mbps

Note: 1.The output power was test all data rate and recorded worst case at recorded data rate.

Bluetooth v2.1+EDR

Mode Channel Frequency(MHz) COMEILEHTES] Y U [FEmTe)
(dBm)
00 2402 -7.05
GFSK-BLE 19 2440 -6.78
39 2480 -6.72
00 2402 0.52
GFSK 39 2441 1.12
78 2480 1.03
00 2402 0.02
m/4DQPSK 39 2441 0.24
78 2480 0.22
00 2402 0.01
8DPSK 39 2441 0.12
78 2480 0.21
Manufacturing tolerance
GSM Speech
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) 29.0 29.0 29.0
Tolerance +(dB) 1 1 1
GPRS (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) 28.0 28.0 28.0
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) 29.0 29.0 29.0
1 Txslot Tolerance +(dB) 1 1 1
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Target (dBm) 26.5 26.5 26.5
2 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 25.0 25.0 25.0
3 Txslot Tolerance +(dB) 1 1 1
Target (dBm) 24.0 24.0 24.0
4 Txslot Tolerance +(dB) 1 1 1
WCDMA
WCDMA Band V
Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSDPA(sub-test 1)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSDPA(sub-test 2)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSDPA(sub-test 3)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSDPA(sub-test 4)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSUPA(sub-test 1)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSUPA(sub-test 2)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSUPA(sub-test 3)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSUPA(sub-test 4)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band V HSUPA(sub-test 5)

Channel Channel 4132 Channel 4183 Channel 4233
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il
Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSDPA(sub-test 1)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSDPA(sub-test 2)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSDPA(sub-test 3)
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Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSDPA(sub-test 4)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSUA(sub-test 1)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSUA(sub-test 2)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSUA(sub-test 3)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSUA(sub-test 4)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1

WCDMA Band Il HSUA(sub-test 5)

Channel Channel 9262 Channel 9400 Channel 9538
Target (dBm) 22.5 22.5 22.5
Tolerance +(dB) 1 1 1
WLAN2450
802.11b
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 12.5 12.5 12.5
Tolerance +(dB) 1 1 1
802.11g
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 11.0 11.0 11.0
Tolerance +(dB) 1 1 1
802.11n(20MHz)
Channel Channel 1 Channel 6 Channel 11
Target (dBm) 10.5 10.5 10.5
Tolerance +(dB) 1 1 1
802.11n(40MHz)
Channel Channel 3 Channel 6 Channel 9
Target (dBm) 10.5 10.5 10.5
Tolerance +(dB) 1 1 1
Bluetooth v2.1+EDR/v4.0
GFSK-BLE
Channel Channel 00 Channel 41 Channel 79
Target (dBm) -6.5 -6.5 -6.5
Tolerance +(dB) 1 1 1
GFSK
Channel Channel 00 Channel 41 Channel 79
Target (dBm) 0.5 0.5 0.5
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
w/ADQPSK
Channel Channel 00 | Channel 41 Channel 79
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Target (dBm) -0.5 -0.5 -0.5
Tolerance +(dB) 1 1 1

5.2. Simultaneous TX SAR Considerations

521

Introduction

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 BT module has a antenna;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 \{l_or'acﬁs%\g?tr(ggg?l
GSM 1895000 xg 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 N/A
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

The product can support Bluetooth function,according to following picture 1 showed that the antenna position
of the DUT.So accroding to KDB 616217 and KDB447498 for SAR testing.

Top sidev Length:35mm.
5”",9’“ Width:70mm.
F 3
4%_,.‘ o 3mm.
“AWLAN/BT Antenna.
99mme
102mm}:
Right side« Left side.
GSM/WCDMA Antenga-
TTeaae N v
18mm 3mme
ST Rear View.

Bottom side «

Figure 1:The anten

na positions of the DUT

WWAN

WCDMA/GSM Antenna

WLAN/BT

WLAN/BT Antenna

Note: The EUT owns two SIM cards, but they can't work at the same time, and they share the same antenna,
and the power of the are the same.So we just need to consider one SIM card SAR and don't have to consider
their Simultaneous SAR.
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5.2.2 SAR Measurement Positions

According to KDB941225, SAR must be measured for all sides (edges) and surfaces with a transmitting
antenna located at < 25 mm from that surface or edge.

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(GHZz)]
< 3.0 for 1-g SAR, where

of(GHz) is the RF channel transmit frequency in GHz

ePower and distance are rounded to the nearest mW and mm before calculation

eThe result is rounded to one decimal place for comparison

Appendix A
SAR Test Exclusion Thresholds for 100 MHz - 6 GHz and < 50 mm

Approximate SAR Test Exclusion Power Thresholds at Selected Frequencies and Test Separation
Dhstances are 1llustrated i the following Table

MHz 5 10 15 20 25 mum

150 £ 77 116 155 194

300 27 35 82 110 137

450 22 45 67 50 112

835 16 i3 49 66 82

900 16 32 47 63 79

1500 12 24 37 49 61 SAR Test
Exclusion

1900 1 22 33 44 4 Threshold (mW)

2450 10 19 29 38 48

3600 8 16 24 32 40

5200 7 13 20 26 33

5400 0 13 19 26 32

800 6 12 19 25 31

Picture 12.2 Power Thresholds

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 (GHz)

(min.test separation distance,mm) 7.5

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

(SAR,+SAR,)"* <004
(peak location separation,mm)

Estimated SAR=

Ratio=

For Bluetooth,the Estimated SAR for Head at 5mm for estimate and 10mm to Estimated Body SAR
Estimated SARpea=((1.41mW)/5mm)*(1.5627/7.5)=0.059W/Kg

Estimated SARgoq,=((1.41mW)/10mm)*(1.5627/7.5)=0.029W/Kg
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5.2.5 Evaluation of Simultaneous SAR

GSM/WCDMA & WLAN Mode

GSM850 PCS1900 \glgr?dM\'? WBgr?(;\AI’IA WLAN Summation SimlErEs
Test Position REDINEE REpOTiE Reported Reported REpOTiE REDENiEE Measurement
SAR1g =l SAR1g SAR1g Il SRR, Required?
WKg) | WK9) | kg | wikg | WK9) (Wikg)
Left Head Touch 0.682 0.613 0.492 0.409 0.239 0.921 No
Left Head Title 0.662 0.642 0.467 0.379 0.229 0.891 No
Right Head Touch 0.596 0.569 0.442 0.347 0.200 0.796 No
Right Head Title 0.577 0.559 0.430 0.337 0.185 0.762 No
Body-Back Side 0.872 0.656 0.569 0.530 0.343 1.215 No
Body-Front Side 0.831 0.573 0.519 0.461 0.285 1.116 No
Body-Left Side 0.853 0.616 0.553 0.505 0.315 1.168 No
Body-Right Side 0.696 0.497 0.458 0.421 0.239 0.935 No
Body-Top Side -- -- -- -- 0.335 -- No
Body-Bottom Side 0.855 0.636 0.546 0.498 -- -- No
GSM/WCDMA & BT Mode
| it | pestent | Ganay | aanan | Bl | Sumnan | simuraneons
Test Position SAR1g SAR1g Reported Reported SAR SAR(1g) Measur_ement
SAR1g SAR1g Required?
(WiKg) (WiKg) (WIKg) (WIKg) (WiKg) (Wikg)
Left Head Touch 0.682 0.613 0.492 0.409 0.059 0.741 No
Left Head Title 0.662 0.642 0.467 0.379 0.059 0.721 No
Right Head Touch 0.596 0.569 0.442 0.347 0.059 0.655 No
Right Head Title 0.577 0.559 0.430 0.337 0.059 0.636 No
Body-Back Side 0.872 0.656 0.569 0.530 0.039 0.911 No
Body-Front Side 0.831 0.573 0.519 0.461 0.039 0.870 No
Body-Left Side 0.853 0.616 0.553 0.505 0.039 0.892 No
Body-Right Side 0.696 0.497 0.458 0.421 0.039 0.735 No
Body-Top Side -- -- -- -- 0.039 -- No
Body-Bottom Side 0.855 0.636 0.546 0.498 0.039 0.894 No

Note:1. The value with green color is the maximum values of standalone
2. The value with blue color is the maximum values of ) SAR 4
3. Body-Rear side values was the maximum values of GPRS,EDGE and Speech with Headset.

5.3. SAR Measurement Results

It is determined by user manual for the distance between the EUT and the phantom bottom.The distance is
5mm and just applied to the condition of body worn accessory.
The calculated SAR is obtained by the following formula:
Reported SAR=Measured SAR*10Faoet-Pmeasured)/10
Scaling factor:1O(Ptarget—Pmeasured))/lo
Reported SAR= Measured SAR* Scaling factor
Where Piager is the power of manufacturing upper limit;
Peasured 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 1:4
WCDMA 850/1900 1:1
WiFi 2450 1:1
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FreTESt AL Conducted Measurement . Reported SAR Ref.
quency Side Te.s.t Aot Power SAR over Povyer el SAR over i Plot
ch MHz Position I(adogvrﬁ)r (dBm) 19(W/kg) drift Factor 19(W/kg) (Wllﬁg) #
190 | 836.60 | Left Touch 33.00 32.56 0.614 -0.03 1.11 0.682 1.60 1
190 | 836.60 | Left Tilt 33.00 32.56 0.596 -0.06 1.11 0.662 1.60 --
190 | 836.60 | Right | Touch 33.00 32.56 0.537 -0.04 1.11 0.596 1.60 --
190 | 836.60 | Right Tilt 33.00 32.56 0.520 -0.06 1.11 0.577 1.60 --

SAR Values (GSM850-Body)
Fre;lejztncy (nu'\r/lnobdeer of S '\AAEIIIX(;wleJ(rin Co;gvtdgtred MeaSSuAreRment Povyer Scaling gﬁ%oéf,e; ﬁgﬁ Eleoft'
ch MHz timeslots) Position Power (dBm) over drift Factor 1g(Wikg) 1g 4
(dBm) 1g(W/kg) (Wrkg)
190 | 836.60 | GPRS (2) Back 31.00 30.95 0.863 -0.05 1.01 0.872 1.60 2
190 | 836.60 | GPRS (2) Front 31.00 30.95 0.823 -0.01 1.01 0.831 1.60 --
190 | 836.60 | GPRS (2) Left 31.00 30.95 0.845 -0.07 1.01 0.853 1.60 --
190 | 836.60 | GPRS (2) Right 31.00 30.95 0.689 -0.08 1.01 0.696 1.60 --
190 | 836.60 | GPRS (2) | Bottom 31.00 30.95 0.847 -0.04 1.01 0.855 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
SAR Values (PCS1900-Head)
Fregisetncy Side Tgst '\flllﬂwgg] Coggvl;gtfd Mesislgrg\rlrgnt ngyfer Scaling gﬁ%ogt/eedr ﬁnA*nFi Ele[;'
ch MHz Position I(adogvrﬁ)r (dBm) 1g(Wikg) rift Factor 1g(Wikg) (Wllﬁg) #
661 | 1880.0 | Left Touch 30.00 29.56 0.552 -0.07 1.11 0.613 1.60 --
661 | 1880.0 | Left Tilt 30.00 29.56 0.578 -0.05 1.11 0.642 1.60 3
661 | 1880.0 | Right | Touch 30.00 29.56 0.513 -0.04 1.11 0.569 1.60 --
661 | 1880.0 | Right Tilt 30.00 29.56 0.504 -0.13 1.11 0.559 1.60 --
SAR Values (PCS1900-Body)
Fre;lejztncy (nu'\r/lnobdeer of ngt '\AAEIIIX(;wleJ(rin Co;gvtdgtred MeaSSuAreRment Povyer Scaling gﬁ%oéf,e; ﬁgﬁ Eleoft'
ch MHz timeslots) Position Power (dBm) over drift Factor 1g(Wikg) 1g 4
(dBm) 1g(W/kg) (Wrkg)
661 | 1880.0 | GPRS (2) Back 27.50 27.38 0.637 -0.09 1.03 0.656 1.60 4
661 | 1880.0 | GPRS (2) Front 27.50 27.38 0.556 -0.02 1.03 0.573 1.60 --
661 | 1880.0 | GPRS (2) Left 27.50 27.38 0.598 -0.16 1.03 0.616 1.60 --
661 | 1880.0 | GPRS (2) Right 27.50 27.38 0.483 -0.07 1.03 0.497 1.60 --
661 | 1880.0 | GPRS (2) | Bottom 27.50 27.38 0.617 -0.11 1.03 0.636 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
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SAR Values (WCDMA Band V-Head)

VS STEEUIENgY ) Conducted Measurement . Reported SAR Ref.
. Test Allowed Power Scaling limit
Ch MHz i Position Power PO SR UG drift Factor ShalX OUs 1g g
(dBm) (dBm) 1g(Wikg) 1g(Wikg) (Wikg) #
4182 | 836.40 | Left | Touch 23.50 23.06 0.443 -0.08 1.11 0.492 1.60 5
4182 | 836.40 | Left Tilt 23.50 23.06 0.421 -0.09 1.11 0.467 1.60 --
4182 | 836.40 | Right | Touch 23.50 23.06 0.398 -0.11 1.11 0.442 1.60 --
4182 | 836.40 | Right Tilt 23.50 23.06 0.387 -0.06 1.11 0.430 1.60 --
SAR Values (WCDMABand V-Body)
Test_Frequency e Test MAélllxévn\):crjn Com Vi MeaSSuAreRment Power Scaling EpOTE ﬁr?]llqt REL;
(number of - Power b SAR over Plot
Ch MHz timeslots) Position Power (dBm) over drift Factor 19(W/kg) 1g 4
(dBm) 1g(W/kg) (W/kg)
4182 | 836.40 RMC Back 23.50 23.06 0.513 -0.03 1.11 0.569 1.60 6
4182 | 836.40 RMC Front 23.50 23.06 0.468 -0.07 1.11 0.519 1.60 --
4182 | 836.40 RMC Left 23.50 23.06 0.498 -0.11 1.11 0.553 1.60 --
4182 | 836.40 RMC Right 23.50 23.06 0.413 -0.06 1.11 0.458 1.60 --
4182 | 836.40 RMC Bottom 23.50 23.06 0.492 -0.03 111 0.546 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
SAR Values (WCDMA Band Il -Head)
UES STEEUIENgY ) Test N,mwg? Conducted Measurement Power Scaling Reported ﬁnA“Fi Ref.
Ch MHz Sk Position Power Power SAROIE drift Factor SAR O 1g Al
(dBm) (dBm) 1g(W/kg) 19WkD) | wikg) #
9400 | 1880.0 | Left | Touch 23.50 23.11 0.375 -0.06 1.09 0.409 1.60 7
9400 | 1880.0 | Left Tilt 23.50 23.11 0.348 -0.11 1.09 0.379 1.60 --
9400 | 1880.0 | Right | Touch 23.50 23.11 0.318 -0.06 1.09 0.347 1.60 --
9400 | 1880.0 | Right Tilt 23.50 23.11 0.309 -0.13 1.09 0.337 1.60 --
SAR Values (WCDMA Band Il -Body)
Test_Frequency e Test MAélllxévn\):crjn Com Vi MeaSSuAreRment Power Scaling DT ﬁr?]llqt REL;
Ch MHz (’?”mber i Position Power R over drift Factor e O 19 el
timeslots) (dBm) 1g(Wikg) #
(dBm) 1g(W/kg) (W/kg)
9400 | 1880.0 RMC Back 23.50 23.11 0.486 -0.06 1.09 0.530 1.60 8
9400 | 1880.0 RMC Front 23.50 23.11 0.423 -0.08 1.09 0.461 1.60 --
9400 | 1880.0 RMC Left 23.50 23.11 0.463 -0.07 1.09 0.505 1.60 --
9400 | 1880.0 RMC Right 23.50 23.11 0.386 -0.13 1.09 0.421 1.60 --
9400 | 1880.0 RMC Bottom 23.50 23.11 0.457 -0.11 1.09 0.498 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
SAR Values (WLAN2450-Head)
W R UIEE) _ - I\AAellrgwleJén Conducted Measurement R Scaling Reported ﬁﬁﬁ Ref.
Ch MHz i Position Power PO SR UG drift Factor ShalX v 1g g
(dBm) (dBm) 1g(Wikg) 19Wka) | (wikg) #
2437 6 Left | Touch 13.50 13.21 0.223 -0.04 1.07 0.239 1.60 9
2437 6 Left Tilt 13.50 13.21 0.214 -0.04 1.07 0.229 1.60 --
2437 6 Right | Touch 13.50 13.21 0.187 -0.10 1.07 0.200 1.60 --
2437 6 Right Tilt 13.50 13.21 0.173 -0.05 1.07 0.185 1.60 --
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SAR Values (WLAN2450-Body)

Test Frequency Maximum Measurement SAR
Mobde f Test Allowed CoFr:ducted SAR Power Scaling g:%orted limit Eleff
Ch MHz (tr?rL:]rgsI?)rtso) Position Power (dogvrﬁ)r over drift Factor 1 ON?I:/e)r 1g #?
(dBm) 19(Wrkg) 99 | wikg)
2437 6 802.11b Back 13.50 13.21 0.321 -0.07 | 1.07 0.343 160 | 10
2437 6 802.11b Front 13.50 13.21 0.266 -0.06 | 1.07 0.285 160 | --
2437 6 802.11b Left 13.50 13.21 0.294 -0.04 | 1.07 0.315 160 | --
2437 6 802.11b Right 13.50 13.21 0.223 -0.04 | 1.07 0.239 160 | --
2437 6 802.11b Top 13.50 13.21 0.313 -0.10 | 1.07 0.335 160 | --
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
Repeated SAR Measurement:
SAR Values (GSM850-Body)
Test Maximum Measurement SAR
Frequency ( nu'\r/|r10bdeer of Te_s_t Allowed Coggvtdgtred SAR Pov_ver Scaling gﬁ%ogleedr limit IF;Ie;t'
Ch MHz timeslots) | Fostion E)doélvn?)r (dBm) st drift | Factor |5 wikg) (vvl/ag) #
190 | 836.60 | GPRS (2) Back 31.00 30.95 0.854 -0.07 | 1.01 0.863 1.60 2
190 | 836.60 | GPRS (2) Front 31.00 30.95 0.805 -0.04 | 1.01 0.813 1.60 -
190 | 836.60 | GPRS (2) Left 31.00 30.95 0.825 -0.09 | 1.01 0.833 1.60 -
190 | 836.60 | GPRS (2) Right 31.00 30.95 0.694 -0.04 | 1.01 0.701 1.60 -
190 | 836.60 | GPRS (2) | Bottom | 31.00 30.95 0.829 -0.08 | 1.01 0.837 1.60 -
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 measurementis = 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 . (Ci) | (Ci) std. Std. Degree
No. Description Type Value Distribution Div. 1 10 Unc. Unc. of
b 9 9 (19) (10g) | freedom
Measurement System
1 Probe B 5.50% N 1| 1 | 1 |550% | 550% o0
calibration
2 Adal B | 470% R J3| 07|07 | 190% | 1.90% | e
isotropy
3 Hemispherical | - g 9.60% R J3 |07 |07 | 390% | 390% |
isotropy




RN
Maxwell Page 33 of 104 Report No.: MWR1411000207

Boundary o o o
4 Effects B 1.00% R 31 1 | 0.60% | 0.60%
Probe o o o
5 Linearity B 4.70% R 31| 1| 270% | 2.70%
6 Detection limit | B 1.00% R 31 1 | 0.60% | 0.60%
RF ambient
7 conditions-noi | B 0.00% R J3 | 1 | 1 | 000% | 0.00%
se
RF ambient
8 conditions-refl B 0.00% R \/5 1 1 0.00% | 0.00%
ection
9 Rezfnoense B 0.80% R 3| 1 | 1 | 050% | 0.50%
10 '”tet?rg'o” B 5.00% R 3| 1| 1 | 290% | 2.90%
RF 0, 0, 0,
11 ambient B 3.00% R 31 1 | 1.70% | 1.70%
Probe
12 pos]'ggﬂed B 0.40% R 3| 1| 1 | 020% | 0.20%
restrictions
Probe
positioning
13 with respect B 2.90% R 3 1 1 1.70% | 1.70%
to phantom
shell
14 Max.SAR B 3.90% R 30 1 | 1 | 230% | 2.30%
evalation
Test Sample Related
15 Testsample |, 1.86% N 1 | 1 | 1 | 1.86% | 1.86%
positioning
16 Device holder | 1.70% N 1] 1| 1 | 170% | 1.70%
uncertalnty
17 Drift of output | 5 5.00% R 3| 1| 1 | 290% | 2.90%
power
Phantom and Set-up
Phantom o o o
18 uncertainty B 4.00% R 31 1 | 2.30% | 2.30%
Liquid
19 conductivity B 5.00% R J3 1064|043 | 1.80% | 1.20%
(target)
Liquid
20 conductivity | A 0.50% N 1 |064]043| 0.32% | 0.26%
(meas.)
Liquid
21 permittivity B 5.00% R J3 1064|043 | 1.80% | 1.20%
(target)
Liquid
22 cpermittivity | A 0.16% N 1 |064]043| 0.10% | 0.07%
(meas.)
Combined 22
standard L D>ctu? / / /| 1 | 1 |10.20% | 10.00%
uncertainty © Via
Expanded
uncertainty
(confidence U, = 2Uu, / 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: 15/10/2014 AM

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

Medium parameters used (interpolated): f = 835 MHz; 0 = 0.92 S/m; ¢, = 41.53; p = 1000 kg/m®
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3842; ConvF(8.83, 8.83, 8.83); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (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 14.6.5 (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) = 2.32 mW/g; SAR(10 g) = 1.48 mW/g

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

dB
o

-A.69
-9.37F
~14.06

-18.74

23,43
0 dB = 2.58mW/g=8.23dB mW/g

System Performance Check 835MHz Head 250mW
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System Performance Check at 835 MHz Body
DUT: Dipole 835 MHz; Type: D835V2; Serial: 4d134
Date/Time: 15/10/2014AM
Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 835 MHz; o = 0.96 S/m; g, = 55.95; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: EX3DV4 - SN3842; ConvF(9.09, 9.09, 9.09); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (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 14.6.5 (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) = 2.25 mW/g; SAR(10 g) = 1.48 mW/g
Maximum value of SAR (measured) = 3.24 mW/g

dB

1000
20.00
-30.00

-40.00

50,00

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

System Performance Check 835MHz Body 250mW



:"\1\
Maxwell Page 36 of 104 Report No.: MWR1411000207

System Performance Check at 1900 MHz Head

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

Date/Time: 17/10/2014AM

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

Medium parameters used (interpolated): f = 1900 MHz; o = 1.45S/m; er = 39.83; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3842; ConvF(7.55, 7.55, 7.55); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

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) = 9.53 W/kg; SAR(10 g) = 4.96 W/kg

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

dB

1000
20.00
-30.00

-40.00

50,00

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

System Performance Check 1900MHz Head250mW
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System Performance Check at 1900 MHz Body
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: 5d150
Date/Time: 17/10/2014AM
Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 1900 MHz; o = 1.49S/m; er =55.64; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: EX3DV4 - SN3842; ConvF(7.43, 7.43, 7.43); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 25/11/2013
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) = 9.71 mW/g; SAR(10 g) = 5.13 mW/g
Maximum value of SAR (measured) = 16.34 mW/g

dB

1000
20.00
-30.00

-40.00

50,00

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

System Performance Check 1900MHz Body250mW
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System Performance Check at 2450 MHz Head

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

Date/Time: 19/10/2014AM

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

Medium parameters used (interpolated): f = 2450 MHz; 0 = 1.74S/m; ¢, = 40.58; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:

Probe: EX3DV4 - SN3842; ConvF(7.26, 7.26, 7.26); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)

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

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=10.00 mm, dy=10.00 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) =12.47 mWI/g; SAR(10 g) = 5.83 mWi/g

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

—n
B3z
-12.63

-18.95%

-31.59
0dB =14.9 mW/g = 23.46 dB mW/g

System Performance Check 2450MHz Head250mW
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System Performance Check at 2450 MHz Body
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: 884
Date/Time: 19/10/2014AM
Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f = 2450 MHz; 0 = 1.98S/m; ¢, = 53.47; p = 1000 kg/m3
Phantom section: Flat Section
DASY5 Configuration:
Probe: EX3DV4 - SN3842; ConvF(6.93, 6.93, 6.93); Calibrated: 06/06/2014;
Sensor-Surface: 3mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 25/11/2013
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=10.00 mm, dy=10.00 mm
Maximum value of SAR (interpolated) = 13.15 mW/g
Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.986 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 16.08 mW/g
SAR(1 g) = 12.53 mW/g; SAR(10 g) = 5.69 mW/g

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

—n
B3z
-12.63

-18.95%

-31.59

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

System Performance Check 2450MHz Body250mW
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5.7. SAR Test Graph Results

GSM850 Left Head Touch Middle Channel

Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.93 S/m; €, = 42.55; p = 1000 kg/m3
Phantom section : Left Head Section

Probe: EX3DV3 - SN3842; ConvF(8.83, 8.83, 8.83); Calibrated: 06/06/2014;
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) = 0.847 W/kg

Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.541 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.753 W/kg

SAR(1 g) = 0.614 W/kg; SAR(10 g) = 0.385 W/kg

Maximum value of SAR (measured) = 0.756 W/kg

dB

-2.34
-4.68
-7.03

-9.37

-11.1

Plot 1: Left Head Touch (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 Back Side Middle Channel
Communication System: Customer System; Frequency: 836.6 MHz;Duty Cycle:1:4
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.94 S/m; €, = 55.13; p = 1000 kg/m®
Phantom section : Body- worn
Probe: EX3DV4 - SN3842; ConvF(9.09, 9.09, 9.09); Calibrated: 06/06/2014;
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) = 0.923 W/kg
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.736 V/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 1.02 W/kg
SAR(1 g) =0.863 W/kg; SAR(10 g) = 0.487 W/kg

Maximum value of SAR (measured) = 1.02 W/kg

-3.79
-7.58
-11.37

-15.15

-18.94

Plot 2: Body BackSide (GSM850 GPRS 2TS Middle Channel)
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PCS1900 Left Head Tilt Middle Channel

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:8.3
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.38 S/m; €, = 40.90; p = 1000 kg/m®
Phantom section : Left Head Section

Probe: EX3DV4 - SN3842; ConvF(7.55, 7.55, 7.55); Calibrated: 06/06/2014;
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) =0.682 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.856 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.730 W/kg

SAR(1 g) = 0.578 W/kg; SAR(10 g) = 0.341 W/kg

Maximum value of SAR (measured) = 0.726 W/kg
dB
-2.36
-4,72
-7.08

-9.44

-11.80

Plot 3: Left Head Tilt (PCS1900 Middle Channel)
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PCS1900 GPRS 2TS Body Back Side Middle Channel

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:4
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.53 S/m; €, = 53.53; p = 1000 kg/m®
Phantom section : Body- worn

Probe: EX3DV4 - SN3842; ConvF(7.43, 7.43, 7.43); Calibrated: 06/06/2014;
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) =0.835 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.958 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 1.15 W/kg

SAR(1 g) = 0.637 W/kg; SAR(10 g) = 0.408 W/kg

Maximum value of SAR (measured) = 0.979 W/kg

-4.05
-8.10
-12.15

-16.20

-20.25

Plot 4: Body Back Side (PCS1900 GPRS 2TS Middle Channel)
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Z-Scan at power reference point- Body BackSide (PCS1900 GPRS 4TS Middle Channel)
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WCDMA Band V Left Head Touch Middle Channel
Communication System: Customer System; Frequency: 836.4 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 836.4 MHz; ¢ = 0.90 S/m; €, = 42.02; p = 1000 kg/m®
Phantom section : Left Head Section
Probe: EX3DV4 - SN3842; ConvF(8.83, 8.83, 8.83); Calibrated: 06/06/2014;
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) = 0.263 W/kg
Zoom Scan (6x6x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.324 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 0.365 W/kg
SAR(1 g) =0.443 W/kg; SAR(10 g) = 0.289 W/kg

Maximum value of SAR (measured) = 0.363 W/kg

-2.53
-5.06
-7.60

-10.13

-12.66

Plot 5: Left Head Touch (WCDMA Band VMiddle Channel)
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WCDMA Band V RMC Body Back Side Middle Channel

Communication System: Customer System; Frequency: 836.4 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 836.4 MHz; ¢ = 0.95 S/m; €, = 55.52; p = 1000 kg/m®
Phantom section : Body- worn

Probe: EX3DV4 - SN3842; ConvF(9.09, 9.09, 9.09); Calibrated: 06/06/2014;
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) = 0.547 W/kg

Zoom Scan (6x6x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.575 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.627 W/kg

SAR(1 g) =0.513 W/kg; SAR(10 g) = 0.311 W/kg

Maximum value of SAR (measured) = 0.548 W/kg

dB

-4.99
-9.97
-14.96

-19.95

-24.93

Plot 6: Body BackSide (WCDMA Band VRMC Middle Channel)
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WCDMA Band Il Left Head Touch Middle Channel

Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.37 S/m; €, = 40.12; p = 1000 kg/m®
Phantom section : Right Head Section

Probe: EX3DV4 - SN3842; ConvF(7.55, 7.55, 7.55); Calibrated: 06/06/2014;
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) = 0.440 W/kg

Zoom Scan (6x6x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 4.634 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.524 W/kg

SAR(1 g) = 0.375 W/kg; SAR(10 g) = 0.242 W/kg

Maximum value of SAR (measured) = 0.583 W/kg

dB

-3.33
-6.66
-9.98

-13.31

-16.64

Plot 7: Left Head Touch (WCDMA Band IIMiddle Channel)
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Z-Scan at power reference point- Left Head Touch (WCDMA Band IIMiddle Channel)
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WCDMA Band Il RMC Body Back Side Middle Channel
Communication System: Customer System; Frequency: 1880.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f = 1880.0 MHz; o = 1.54 S/m; €, = 53.27; p = 1000 kg/m®
Phantom section : Body- worn
Probe: EX3DV4 - SN3842; ConvF(7.43, 7.43, 7.43); Calibrated: 06/06/2014;
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) = 0.585 W/kg
Zoom Scan (6x6x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.455 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 0.842 W/kg
SAR(1 g) =0.486 W/kg; SAR(10 g) = 0.294 W/kg

Maximum value of SAR (measured) = 0.552 W/kg

-4.05
-8.10
-12.14

-16.19

-20.24

Plot 8: Body BackSide (WCDMA Band I| RMC Middle Channel)
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Left Head Touch (WLAN2450 Middle Channel)

Communication System: Customer System; Frequency: 2437.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f =2437.0 MHz; o = 1.82S/m; ¢, = 38.80; p = 1000 kg/m®
Phantom section: Left Head Section:

Probe: EX3DV4 - SN3842; ConvF(7.26, 7.26, 7.26); Calibrated: 06/06/2014;
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 (91x51x1): Measurement grid: dx=1.50 mm, dy=1.50 mm

Maximum value of SAR (interpolated) = 0.372 W/kg

Zoom Scan (6x6x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.235 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 0.442 W/kg

SAR(1 g) = 0.223 W/kg; SAR(10 g) = 0.174 W/kg

Maximum value of SAR (measured) = 0.473 W/kg

dB

-2.07
-4.15
-6.22

-8.30

-10.37

Plot 9: Left Head Touch (WLAN2450 Middle Channel)
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Body- worn Rear side (WLAN 802.11b Middle Channel)
Communication System: Customer System; Frequency: 2437.0 MHz;Duty Cycle:1:1
Medium parameters used (interpolated): f =2437.0 MHz; 0 = 1.82S/m; ¢, = 38.80; p = 1000 kg/m®
Phantom section : Body- worn
Probe: EX3DV4 - SN3842; ConvF(6.93, 6.93, 6.93); Calibrated: 06/06/2014;
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) = 0.542mW/g
Zoom Scan (5x5x5)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 6.373 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 0.463 W/kg
SAR(1 g) =0.321 W/kg; SAR(10 g) = 0.215 W/kg
Maximum value of SAR (measured) = 0.516 W/kg

dB

-3.83
-1.67
-11.50

-15.34

-19.17

Plot 10: Body- worn Rear side (WLAN802.11bMiddle Channel)
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6. Calibration Certificate

6.1. Probe Calibration Ceriticate

Calibration Laboratory of \Qi\\}_j}’f/ Schweizerischer Kalibrierdienst
Schmid & Partner M Service suisse d'étalonnage
Engineering AG g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 2/ ;/‘“:.\\‘\3' Swiss Calibration Service
Dol
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

cient  ClQ-SZ (Auden) Certificate No: EX3-3842 Jun13
|CALIBRATION CERTIFICATE

Object EX3DV4 - SN:3842

Callbration procedureis) QA CAL-01.v8, QA CAL-12.v7, QA CAL- 23.v4, QA CAL-25.v4

Calibration procedure for dosimetric E-field pfabes

Calibration date June 6, 2014

| This calibration certificate documents the traceability lc national standards, which realize the physical units of measurements (Si)
The measuremants and the uncertainties with confidence probability are given on the following pages and are part of the certificale.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 « 3)°C and humidity =< 70%.

Calibralion Equipment used (MATE critical for calibraton)

Pnmary Standards 1D Cal Date (Cartificale No. } [ Scheduled Calibration

Power metar E44° QB GB4 1293874 04-Apr-13 (No. 217-01733) Apr-14

Power sensor E44I?A MY 41408087 04-Apr-13 (No. 217-01733) Apr-14

Relference 3 dB Attenuator SN. 85054 (3c) 04-Apr-13 (No. 217-01737) Aor-14

_Reference 20 dB Attenuator SN: 85277 (20x) 04-Apr-13 (No. 217-01735) Apr-14

Reference 30 dB Alttenuator SN: 55129 (30b) 04-Apr-13 (No. 217-01738) Apr-14 4

Reference Probe ES3DV2 SN: 3013 == 28-Dec-12 (No. ES3-3013 Dect2} Dec-13 —

DAEA | 5N 660 31-Jan-13 {No. DAE4-660_Jan13) Jan-14

Secondary Standards 1D Check Date (in house) | Scheduled Check

RF generator HP B64BC US3642U01700 4-Aug-89 {in house check Apr-13) In house check: Apr-15

Metwork Analyzer HP 8753E US37320585 ] 18-0¢t-01 (in house check Oct-12) | In house check: Oct-13
Name o Function Signature

Calibrated by Jeton Kastrati Laboratory Technician

Approved by Kalja Pokovic Technical Manager ﬁ /f;-

Issued: June 6, 2014

This calibration centificate shall not be reproduced except in full without writlen approval of the latoratory.

Certificate No: EX3-3842_Juni3 Page 10f 11
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Calibration Laboratory of

Schwalzerscher Kalibrierdianst
Schmid & Partner Service suisso d'étalonnage
Engineering AG Servizio svizzoro di taratura
Zeughaussirasse 43, BO0M Zurich, Switzerand Swiss Calibration Servico
Accrodited 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 lissue simulating Bquid
NORMx,y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,Z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameaters
Polarization ¢ i rotation around probe axis
Polarization & & rotation around an axis that is in the plane normal to probe axis (at measurement center),

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

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, "IEEE Recommended Practice for Determining the Peak Spalial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, December 2013

b) IEC 82208-1, “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 = 900 MHz in TEM-cell; > 1800 MHz: R22 waveguide),
NORMx.y,z are only intermediate values, i.e., the uncertainties of NORMx,y.z doas not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

« DCPxy 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 o Average Ratio that is not calibrated but determined based on the signal
characteristics

= Axyz Beyz Cryz Dxyz VRxy.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 Paramelters: 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 comesponds
to NORMx.y.z * ConvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz

s Spherical isotropy (3D deviation from isotropy}: in a field of low gradients realized using a flat phantom
axposed by a palch antenna.

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

Cerliicate No: EX3-3842 Jun13 Page 2 of 11
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EX3I0wa - SheInd2

Probe EX3DV4

SN:3842

Manufactured:  October 25, 2011
Repaired: Jupe 3, 2014
Calibrated: June G, 2014

Calibrated for DASY/EASY Systemns

{Mote: non-compatible wath DASYE systen!)

Jung € 204

Coartficate Mo; EX3 3842 Junild Page 2 of 11
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EXI0VY - SH:3842 Jure £, 2114

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

Basic Calibration Parameters

Senser X Sanzor ¥ Sensor Z Unc (=2} |
Mawm {piidimy T 035 0.52 042 101 % |
OCP [m" 1047 1004 1.5 | |

Modulation Calibration Paramaters

| [T+ [ Eommunication Systam Hame r — C B T vR | Unt
: dE dBVuY | ag my {k=2}
o = BEE T 10 000 | 1324 | @mEw

' ' ) ' Y 04 . 00 0| 362 7 -

L ] 2 o0 [ oo it | [ 147e i

The reported uﬁoeriainty of measuremen! is stated as Lhe standard uncertainty of measurement
mulliplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
protability of approximately 95%.

" Tha urcer mifives o Normk Y 7 ga nal atfect (he E'-fald ureetnty inide TSL inea Panes 5 and §).

? Numancal ineaneamn pATAMELEr unGrtanty Ned ragured,

¢ Uncaranty & gatermines LrEing) theét FriLE G alkan M hsear e pONSS appheg ecLarular disinboton and 15 peprassed 107 e 3quea af Ihe
field walua

Coarricale No: EX3.0847_Jeni3 Page 4 of 11
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EXIDV4- 3N:3642 dune &, 2014

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

Calibration Parameter Cetermined in Head Tissue Simulating Media

Ralativa Conduchvity ' Dapiﬁ [ unet.
_FMAZS | Permimity® | (Stm)t Convf X | ConvF ¥ | ComvFZ | Alpha | {mm) th=2]
450 43.5 0.87 1000 | 1000 ; 1000 | 815 | 110 | :134%
B35 . 415 0.51 .83 .83 883 | 028 | 1.07 | s120%
900 415 .57 g.74 gra . a7e o3 | 100 | =120%
181D 40D 1.4D 768 7.68 7.68 o038 | oe | 2120

| 1800 I 400, 1.40 755 7.55 755 050 | 077 | s120%
2450 392 180 7.26 726 ; 726 071 | 063 | £120%

* Cragaancy vardty of 2 100 MMz or v apples e DASY w8 4 ana Peghes [ses Page 2|, else0s resineiad bo = 50 MHZ The uncetaenty s e R5S
ol Ihg CoreF o certanty at calbratea reguency and The ucedaimty 1o e mdualed rmquencg.- bans

' A requencies baktw 3 SHE, the validdy o beaua careTelers (. and o| can be reaxad 02 10% d hqued Sompensaton lomulz 15 acples 1o
measlned S8R «3lues A 'requencies above 3 Gy 1he valety of esue paeameners (i 3 r] B resliceed to 2 5%, Th2 uroamadniy i e JES of
e ConyF ungerainly for ndabed target e paramolors

Cenficata Mo: EX3-2B42_Jun13 Fane S of 11
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EX3DV4- EN.3842 Juna &, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

: Relalive Conductivity ] ; Depth | Lnct |
F{MHZ}® | Permitiviy {Sm)F ConvF X | ConvF¥ ; ConwFZ | Apha  {mm =2y |
450 568.7 094 10.34 1034 1 1034 .08 100 2134% .
835 55.2 L] 8.09 808 | 909 042 0E4 £120 %
| 500 55.0 1.05 9.16 916 ! G 0.47 079~ £120%
AL} 53.3 1.52 7.78 178 . 7R 0.50 0.E1 120 %
1200 533 ] &2 743 7.43 743 0.29 LO7  +120%
2450 52.7 185 693 £.93 .93 0.80 58 | 2120%

" Frequency valediy of « 100 MH> gnly apphes for DASY vd 4 and ghes 'see Page 2), elea b resincted 1ot 50 MHZ. The uncertamity o (re RS5
o the CorvF yncertdnty at calibration Frequency and Ihe ynoertondy foe B mdicaied fregquency bad.
r A frequencios bekew 3 GHr The sahidily of Lssum paramiaiaes [ and o] car Be rsdaesd o0t 10% d hguid oo pendaton [ewT Ha Appleed 1o

rmeasured SAR values. A Fequenties 3oove  GHE, The vabdity of 55U paramaters (v 31 ) 15 reslecied b £ 5%, The urcardainty = tha FES of
the ConeE unoerta 1ty 1o ndcated 1arge) tredee parametes,

Carifrcata Mo EX3-3842 Juni3 Page G of 11
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EX30Va— SN:38432 Jung B, 2014

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)

Certificate Mo: EX3-3842_Jun13 Page T of 11
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EX3DV4- SN:3842 June B, 2014
HY - OQ‘
Receiving Pattern (¢), 9 =
=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isolropy Assessment: £ 0.5% (k=2)

Cortificate No: EX3-3842_Jun13 Page 8of 11
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EX3Dv4- SN 3842 June B, 2014

Dynamic Range f(SAR..q)
{TEM cell , f = 900 MHz)

I
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e, compersa bed COrTIpeTrsA e
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Uncertainty of Lingarty Assossment: £ 0.6% (k=3)

Gertificate No EX3-3842 Jun13 Fage 3 al 11
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EX30Va- SN:3842 June 6, 2014

Conversion Factor Assessment

= 800 MHZWGLS RS (H_comF) f= 1610 MHz WGLS R22 (H_con)

W x = - - " & 4 - 4 x ] 1] " 'S

e § i
L] L b L] L
el . A il

Deviation from Isotropy in Liquid
Error (4, 8), f = 900 MHz

-i0 -08 08 04 02 0D 02 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)

Corificate No: EX3-3842_Jun13 Page 10 of 11
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EX3DV4- SN:3842

Report No.: MWR1411000207

June 6, 2014

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 1mm
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

" in Collaboration with
" CALIBRATION LABORATORY
Add: No.52 Huayuanibei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2070  Fax: +86-10-62304633-2504 G 7O e
E-malt: Info@emcite.com Hitp:ihweww emcite. com gl CNAS L0442

Client ClQ SZ (Auden) Certificate No: J13-2-3049

Object D835V2 - SN: 4d134

Calibration Procedure(s) TMC-0S-E-02-194

Calibration procedure for dipole validation kits

Calibration date: December 13, 2013

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
| Power Meter NRVD 102083 11-Sep-13 (TMC, No.JZ13-443) Sep-14
| Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. J213-443) Sep -14
]. Reference Probe ES3DV3 SN 3148 5- Sep-13 (SPEAG, N0.ES3-3149_Sep13) Sep-14 |
| DAE4 SN 777 22-Feb-13 (SPEAG, DAE4-777_Feb13) Feb-14
Signal Generator E4438C | MY48070383  13-Nov-13 (TMC, No.JZ13-394) Nov-14
Network Analyzer EB362B | MY43021135  19-Oct-13 (TMC, No.JZ13-278) Oct-14
Name Function Signature
Calibrated by: Zhao Jing SAR Test Engineer I 7Y )
Reviewed by: Qi Dianyuan SAR Project Leader = ﬁ__‘ﬁ%f
Approved by Lu Bingsong Deputy Director of the laboratory ; -.L}hﬁ
Issued: ber 17, 2013

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

Certificate Mo: J13-2-3049 Paget1ofa
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TMLOGE—

Add: No.52 Huayuanbei Read, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +B6-10-62304633-2504
E-mail: Infof@emcile.com Hitp /e, gmcite com

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: 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 3GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« Electrical Defay: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

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

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

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

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

Certificate No: J13-2-3049 Page 2 ofB
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Maﬂ?‘\well
In Collsboration with
s p e 4.9

TMO e

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2078 Fax: +86-10-62304633-2504
E-mail: Infoemcite.com Hitp:ffwww emcite.com

Measurement Conditions

Report No

.. MWR1411000207

DASY system configuration, as far nslrmi given on page 1.
| DASY Version DASY52

52871137

Extrapolation Advanced Extrapolation

Phantom Twin Phantom

Distance Dipole Center - TSL 15 mm

with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

| Frequency 835 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations weare applied.

Temperature Parmittivity

Conductivity

Hominal Head TSL parameters 220°C 41.5

0.90 mhofm

Measured Head TSL paramelers (22.0+0.2)"C 41.7£8%

0.88 mho/m + G %

Head TSL temperature change during test <0.5'C

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power

238mWig

SAR for nominal Head TSL parameters nermalized to W

9.66 mW /g £ 20.8 % (k=2)

SAR averaged over 10 ¢m’ (10 g) of Head TSL Candition

SAR measured 250 mW input power

1.55mW /g

SAR for nominal Head TSL paramelers normalized to 1W

6.27 mW /g £ 20.4 % (k=2)

Body TSL parameters
The following parameters and calculations weare applied.

Temperature Permittivity

Conductivity

Nominal Body TSL parameters 20°C 552

0.87 mho/m

Measurad Body TSL parameters (220x0.2)°C BE3+6%

0.97 mho/m £6 %

Body TSL temperature change during test <0.5°C

e

SAR result with Body TSL

SAR averaged over1 cm’ (1 g) of Body TSL Condition |

SAR measured 260 mW input power

232mWl/g

SAR for nominal Body TSL parameters pormalized to 1W

9.36 mW /g % 20.8 % (k=2)

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

SAR measured 250 mW input power

1.54mW /g

normalized to 1W

SAR for nominal Body TSL parameters

6.20 mW /g £ 20.4 % (k=2)

Certificate No: J13-2-3048 Page 3ofs
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Add: Mo.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
Tol: +86-10-62304633-2078 Fax: +86-10 2504
E-mail: Info@emcite.com Hitp:iwew emcite.com

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.50 + 3,140

Return Loss -28.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.20 + 2.90j0
Return Loss -30.4dB

General Antenna Parameters and Design

rl Electrical Delay {one direction) 1241 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order 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 dipole length is still according to
the Standard.

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

Additional EUT Data

[ Manufactured by SPEAG

Certificate Mo: J13-2-3049 Page 4 of 8
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I" In Collsboration with
s p e a g
L CALIERATION LABORATORY

Add: No.52 Huayuanbel Road, Haldlan District, Beiling, 100181, China
Tel: +86-10-62304633-2079  Fax +56-10-62304633-2504
E-mail: Info@emcite.com Hittp:haeww, ite.com
DASYS5 Validation Report for Head TSL Date: 12.11.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 835 MHz; Type: DB35V2; Serial: DB35V2 - SN: 4d134
Communication System: CW, Frequency: 835 MHz
Medium parameters used: f = 835 MHz; o = 0.884 mho/m; er = 41.65; p = 1000 kg/m*
Phantom section: Flat Section
Measurement Standard: DASYS5 (IEEE/IEC/ANS| C63.19-2007)
DASYS5 Configuration:
*  Probe: ES3DV3 - SN3149; ConvF(6.21,6.21,6.21); Calibrated: 2013/9/5
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777, Calibrated: 22/2/2013
* Phantom: SAM 1186, Type: QDO0O0P40CC;
«  Measurement SW: DASY52 52.8.7(1137); SEMCAD X Version 14.6.10
(7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan
(Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 48.581 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.57 Wikg

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

Maximum value of SAR (measured) = 2.80 W/kg

dB
0

=212

-4.23

-6.35

-B.46

-10.58

0dB = 2.80 Wikg = 4.47 dBW/kg

Certificate No: J13-2-3049 Page sofs
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL Date: 12.13.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole B35 MHz; Type: DB35V2; Serial: DB35VZ - SN: 4d134
Communication System: CW; Frequency: 835 MHz;
Medium parameters used: f = 835 MHz; o = 0.965 mho/m; er = 56.32; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASY5 Configuration:
* Probe: ES3DV3 - 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: SAM 1186; Type: QDO00P40CC,
* Measurement SW: DASYS52 52.8.7(1137); SEMCAD X Version 14.6.10
(7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan
(Tx7x7)ICube 0: Measurement grid; dx=5mm, dy=5mm, dz=5mm
Reference Value = 52,271 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 3.38 Wikg

SAR(1 g) = 2.32 W/kg: SAR(10 g) = 1.54 Wikg

Maximum value of SAR (measured) = 2.69 Wikg

dB8
]

-2.00

-6.00

-8.00

0 dB = 2.65 W/kg = 4.30 dBW/kg
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Impedance Measurement Plot for Body TSL
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Object D1900V2 - SN: 5d150

Calibration Procedure(s) TMC-0S-E-02-184

Calibration procedure for dipole validation kits

Calibration date: December 12, 2013

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

All calibrations have been conducted in the closed laboratory facility: environment temperature(z2+3)c
and humidity<70%.

Calibration Equipment used {(M&TE critical for calibration)

Issued:

Primary Standards ID#  Cal Date(Calibrated by, Certificate Mo.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-13 (TMC, No.JZ13-443) Sep-14 |
Power sensor MNRV-Z5 100585 11-Sep-13 (TMC, No. JZ13-443) Sep -14
Reference Probe ESIDV3 SN 3149 5- Sep-13 (SPEAG, No.ES3-3148_Sep13) Sep-14
DAE4 SNTTT 22-Feb-13 (SPEAG, DAE4-TT7_Feb13) Fab-14
Signal Generator E4438C | MY49070393  13-Nov-13 (TMC, No.JZ13-394) Nov-14
Metwork Analyzer EB3628 | MY43021135 19-0ct-13 (TMC, No.JZ13-278) Oct-14

MName Function Signature

Callbrated by: Zhao Jing SAR Test Engineer %4

Reviewed by: Qi Dianyuan SAR Project Leader = =R

Approved by: Lu Bingsong Deputy Director of the laboratory A

December 17, 2013

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

Certificate No: J13-2-3052
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Glossary:

TSL tissue 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 Std 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 3GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

« Electrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required.

s SAR measured' SAR measured at the stated antenna input power.

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

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

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

Certificate MNo: J13-2-3052 Page zofs
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 52871137
Extrapolation Advanced Extrapolation
Phantom Twin Phantom
Distance Dipale Center - TSL 10 mm with Spacer |
Zoom Scan Resolution dx, dy, dz=5 mm
Fraquency 1800 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 400 1.40 mho/m
| Measured Head TSL parameters (220+02)°C BOxE% 1.42 mho/m £6 %
il Head TSL temperature change during test <05°C — i
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g} of Head TSL Condition
SAR measured ) 250 mW input power 871 mWig
SAR for nominal Head TSL parameters normalized to 1W 38.3 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 508mWig T
SAR for nominal Head TSL parametars | normalized to 1W 20.2mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parametars 22.0*C 533 1.52 mho/m
Measured Body TSL parameters (220x02)"C 53.7+6% 1.53 mho/m £ & %
Body TSL temperature change during test <0.5°C e e
SAR result with Body TSL
BAR avaragid avard om® {1 it Baiy TeL | Condition
SAR measured 250 mW input power 8.98mW /g
SAR for nominal Body TSL parameters normalized to W | 39.9 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 5286 mW/g
SAR for nominal Body TSL parameters normalized to 1W 21.0 mW /g £ 20.4 % (k=2)

Certificate No: J13-2-3052
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.30+ 3,170

| Returmn Loss - 30.0d4B

Antenna Parameters with Body TSL

| Impedance, transformed to feed point 4880+ 3.92i0

| Retumn Loss - 27.7dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.048 ns _I

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore short-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order 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 dipole length is still according to
the Standard,

No excessive force must be applied to the dipole arms, because they might band or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by , SPEAG ]

Certificate Mo: J13-2-3052 Page 4 of 8
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DASYS Validation Report for Head TSL Date; 12.12.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d150
Communication System: CW; Frequency: 1900 MHz
Medigm parameters used: f = 1900 MHz; o = 1.416 mho/m; er = 38.91; p = 1000
kg/m
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANS| CB3.19-2007)
DASYS Configuration:
* Probe: ES3DV3 - SN3149; ConvF(5.06,5.06,5.06); Calibrated: 2013/9/5
* Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics; DAE4 Sn777; Calibrated: 22/2/2013
* Phantom: SAM 1186; Type: QD0O00P40CC;
+ DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 90.054 \V/m; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 17.8 Wikg

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

Maximum value of SAR (measured) = 11.8 Wikg

dB
]

-3.45

-6.91

-10.36

-13.82

-17.27

0dB = 11.8 W/kg = 10.72 dBW/kg

Certificate Mo: J13-2-3052 Page5of&
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 12.10.2013
Test Laboratory: TMC, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d150

Communication System: CW; Frequency: 1900 MHz,

Medium parameters used: f = 1900 MHz; o = 1.528 mho/m; er = 53.74; p = 1000

kg/m?

Phantom section: Flat Phantom
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

Probe: ES3DV3 - SN3149; ConvF(4.72 4.72,4.72) ; Calibrated: 2013/9/5
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn777; Calibrated: 22/2/2013

Phantom: SAM1186; Type: QDO00P40CC;

DASYS52 52.8.7(1137), SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(7x7x7)ICube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 83.608 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 17.7 Wikg

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

Maximum value of SAR (measured) = 12.1 Wikg

-6.62

-3.92

-13.23

-16.54

0 dB = 12.1 Wikg = 10.83 dBWikg
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:"\1\
Maxwell Page 84 of 104 Report No.: MWR1411000207

In Collsboration with
A S

TMLE e

Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100181, China
Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504
E-mail: Info@emcite.com Hftp.fiwww amaite.com

Impedance Measurement Plot for Body TSL
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Client ciQsz [Auden]

CALIBRATION

Object D2450V2 - SN: 884

Calibration Procedure(s) TMC-0S-E-02-194

Calibration procedure for dipole validation kits

Calibration date: December 11, 2013

This calibration Certificate decuments the traceability to national standards, which realize the physical
units of measurements(S1). The measurements and the uncertainties with confidence probability are
given on the following pages and are part of the certificale.

All calibrations have been conducted in the closed laboratory facility: environment temperature(zzs3)c
and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRVD 102083 11-Sep-13 (TMC, No.JZ13-443) Sep-14
Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. JZ13-443) Sep -14
Reference Probe ES3DV3 SM 3148 5- Sep-13 (SPEAG, No.ES3-3149_Sep13) Sep-14
DAE4 SN TIT 22-Feb-13 (SPEAG, DAE4-T77_Feb13) Feb-14
Signal Generator E4438C | MY49070393 13-Nov-13 (TMC, No.JZ13-394) Nov-14
Network Analyzer EB362B MY43021135 19-Oct-13 (TMC, No.JZ13-278) Oct-14

MName Function

Calibrated by: Znao Jing SAR Test Engineer

Reviewed by: Qi Dianyuan SAR Project Leader =

Approved by: Lu Bingsong Deputy Director of the laboratory . - -

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

Certificate No: J13-2-3053 Page 1 ofa
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

c) KDBB65664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measurement Conditions: Further details are available from the Validation Report at the
Er;d of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

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

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

» Electrical Delay: One-way delay between the SMA connector and the antenna feed
point. No uncertainty required. ;

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

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

o SAR 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 normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: J13-2-3053 Page 2 ofs
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS2 52.8.7.1137
Extrapolation Advanced Extrapolation
Phantom Twin Phantom |
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following paramelers and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 302 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 39.0+6% 1.82 mhofm £ 6 %
Head TSL temperature change during test ' =0.5°C — e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.0mWig
SAR for nominal Head TSL parameters normalized to 1W 51.7 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 68.05mWig
SAR for nominal Head TSL parameters normalized to 1W 24.1 mW /g £ 20.4 % (k=2)
Body TSL parameters
'Ilha following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Body TSL parameters 220°C 527 1.85 mho/m
Measured Body TSL parameters (22.0+0.2)°C 528+6% 1.94 mho/m + & %
Body TSL temperature change during test <0.5°C —— ——
SAR result with Body TSL :
SAR averaged over1 ¢m’ (1g)of Body TSL | Condition
SAR measured 250 mW input power 129 mW /g
SAR for nominal Body TSL parameters normalized to 1W 51.8 mW /g £ 20.8 % (k=2)
SAR averaged over 10 cmi® (10 g) of Body TSL Condition
SAR measured 250 mW input power 588 mWig
SAR for nominal Body TSL parameters normalized to 1W 24.0 mW g £ 20.4 % (k=2)

Cerfificate No: J13-2-3053 Page 3ofs
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Appendix

Antenna Parameters with Head TSL

|mpedance, transformed to feed point 4680+ 3.76)0
Return Loss | - 25.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed paint | 55.20+ 2.38j0
Retumn Loss ! -25.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.198 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is
directly connected to the second arm of the dipole. The antenna is therefore shori-circuited for
DC-signals. On some of the dipoles, small end caps are added to the dipole arms in order 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 dipole length is still according to
the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate Mo: J13-2-3053 Page 4 of 8
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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: Freguency: 2450 MHz
Medilirrn parameters used: f = 2450 MHz; o = 1.817 mho/m; er = 38.96; p = 1000
kg/m
Fhantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C683.19-2007)
DASYS Configuration:
* Probe: ES3DV3 - SN3149; ConvF(4.48,4.48 4 48): Calibrated: 2013/9/5
* Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777; Calibrated: 22/2/2013
*  Phantom: SAM 1593; Type: QDO0OP40CC:
» DASY52 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Head Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 86.528 V/m: Power Drift = -0.07 dB

Peak SAR (extrapolated) = 27.0 Wikg

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

Maximum value of SAR (measured) = 16.2 W/kg

6.94

-13.40

-17.87

-22.34

0dB =16.2 Wikg = 12.10 dBW/kg

Certificate No: J13-2-3053 Pagesofs
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Impedance Measurement Plot for Head TSL
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Add: No.52 Huayuanbel Road, Haidian District, Beijing, 100191, China
Tal: +86-10-62304633-2079 Fax: +86-10-82304633-2504

E-mail; Info@emcile. com Help v emcile. com
DASYS Validation Report for Body TSL Date: 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 parameh;:rs used: f = 2450 MHz; o = 1.939 mho/m; er = 52.97; p = 1000
kg/m
Phantom sect?on: Flat Phantom
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
*  Probe: ES3DVS - SN3149; ConvF(4.21,4.21,4.21) ; Calibrated: 2013/8/5
+ Sensor-Surface: 3mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn777,; Calibrated: 22/2/2013
*  Phantom: SAM1186; Type: QDOD0P40CC;
« DASYS2 52.8.7(1137); SEMCAD X Version 14.6.10 (7164)

Dipole Calibration for Body Tissue/Pin=250mW, d=10mm/Zoom Scan
(Tx7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 84 687 V/im; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.1 Wikg

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

Maximum value of SAR (measured) = 16.0 Wikg

dB
0

-8.56

-12.84

-17.12

-21.40

0 dB = 16.0 Wikg = 12.04 dBWikg
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Impedance Measurement Plot for Body TSL
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6.5. DAEA4 Calibration Ceriticate

N tn Collsboration with -ﬁ“":l:f ’?J':,,_‘
) dece:eo
‘ CALIBRATION LABDRATORY

e

#

Al

T

i

fel

Add: No.52 Husyuanbei Road, Haidian District, Beljing, 100191, China

’

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504 4,4 Y NF i
E-mail: |nfo@emeiie.com Hitp-/fworw emcite.com theglinke CNAS LD442
Client : ClQ SZ (Auden) Certificate No: J13-2-3048
CALIBRATION CERTIFICATE ./ & o

Object DAE4 - SN: 1315

Calibration Procedure(s) TMC-OS-E-01-198 i

Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: Movember 25, 2013

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

All calibrations have been conducled in the closed laboratory facility. environment temperature(22£3)C and
| humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Documenting
Procass Calibrator 753 | 1971018 01-July-13 (TMC, No:JW13-048) July-14

MName Function ignature
Calibrated by: Yu zongying SAR TestEngineer . /5

Reviewed by: Qi Dianyuan SAR ProjectLeader = - c%::g;g/
Approved by: Lu Bingsong Deputy Director of the labGratory . - \-"m ?’,

Issued: November 25, 2013
This calibration certificate shall not be reproduced except in full without written approvallof the laboratoty.
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TMLE e

Add: No, 52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: InfoEemeite.com Hupfwww.emeciie.com

Glossary:

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters:

« DC Voltage 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.

Certificate No: J13-2-3048 Page 2 0f 3
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Add: No.52 Huayuanbei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: [nfp@Eemeile.com Hrtpefwww.emeite.com

DC Voltage Measurement
AD - Convertar Resolution nominal
High Range: 1LSB = 6.1uV, full range =
Low Range: 1LEB = BinV full range =
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

-100...+300 mV

X Y Z
405.171 £ 0.15% (k=2) | 404.687 £ 0.15% (k=2)

Calibration Factors

High Range 403 915 £ 0.15% (k=2)
Low Range 398803 + 0.7% (k=2) | 3.94180 £ 0.7% (k=2) | 3.93862 £ 0.7% (k=2)
Connector Angle

Connector Angle io be used in DASY syslem | 162.5%+1°

Certificate Mo: J13-2-3048 Page 3 of 3
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7. Test Setup Photos

Photograph of the depth in the Head Phantom (835T/IHz)

Photograph of the depth in the Body Phantom (835T/|HZ)

Photograph of the depth in the Head Phantom (1900-MHz)
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Photograph of the depth in the Body Phantom (1900-MH2)

Photograph of the depth in the Head Phantom (245(TMHZ)

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

j |
Left Head Tilt Setup Photo
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o .
10mm Body-worn front Side Setup Photo
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10mm Body-worn Left Side Setup Photo

10mm Body-worn Right Side Setup Photo

by

10mm Body-worn Top Side Setup Photo
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10mm Body-worn Bottom Side Setup Photo
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8. External Photos of the EUT

External photos of the EUT
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