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GENERAL DESCRIPTION OF EUT

Equipment: 7” 3G Phone Tablet
Model Name: E70
Manufacturer: Shenzhen PinShunXin Technology Co., Ltd.

2/F, A Building, Mingjinhai Industrial Park, Gushu 1 Road,
Manufacturer Address: | Xixiang Street, Baoan District, Shenzhen, Guangdong,

China
DC 3.7V form 4500mAh by rechargeable battery or
Power Rating: . - ~
9 DC 5.0V form Input:100-240V~,50/60Hz adapter

Output: 5.0V===2000mA

Compiled By: s ot Wﬁ""f

(Allen Wang)
> o 1/ f A Al
Reviewed By: #'/ H//( ( /U..-fn v (i/
L
(Tony Wang)

Approved By: M & /

(Walter Chen)

This test report consists of 104 pages in total. It may be duplicated completely for legal use with the
approval of the applicant. It should not be reproduced except in full, without the written approval of
our laboratory. The client should not use it to claim product endorsement by GTI. The test results in
the report only apply to the tested sample. The test report shall be invalid without all the signatures
of compiler, reviewer and approver. Any objections must be raised to GTI within 15 days since the
date when the report is received. It will not be taken into consideration beyond this limit.
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1. SUMMARY
1.1 Test 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.

FCC Part 2.1093 Radiofrequency Radiation Exposure Evaluation: Portable Devices

KDB 447498 D01 Mobile Portable RF Exposure vO5r02: Mobile and Portable Device RF Exposure
Procedures and Equipment Authorization Policies

KDB 616217 D04 SAR for laptop and tablets v01r01: SAR Evaluation Considerations for Laptop,
Notebook, Netbook and Tablet Computers

KDB865664 D01 SAR measurement 100 MHz to 6 GHz v01r03: SAR Measurement Requirements for
100 MHz to 6 GHz

KDB865664 D02 SAR Reporting v01r01: RF Exposure Compliance Reporting and Documentation
Considerations

KDB248227 01 v01r02: SAR measurement procedures for 802.112abg transmitters

KDB648474 D04 SAR Handsets Multi Xmiter and Ant v01r02: SAR Evaluation Considerations for
Wireless Handsets.

KDB941225 D06 Hot Spot SAR v02: SAR Evaluation Procedures for Portable Devices with Wireless
Router Capabilities

KDB941225 D01 3G SAR Procedures v03: 3G SAR MEAUREMENT PROCEDURES

1.2 Summary of Maximum SAR Value

The maximum results of Specific Absorption Rate (SAR) found during testing for EUT are as follows:

Head SAR Configuration

Limit SARy 1.6 W/kg
HREE PoTseitSiton /Freqcfjhea;lncr;/e():\/le) Highest Tested Hig'\?:;it mSS :;Ied
19-SAR(W/KQ) SAR(W/Kg)

GSM 850 Left Cheek 190/836.6 0.0117 0.013
PCS 1900 Left Cheek 661/1880 0.060 0.063
WCDMA Band Il Left Cheek 9400/1880 0.090 0.099
WCDMA Band V Left Cheek 4183/836.6 0.011 0.013
WLAN2450 Right Cheek 6/2437 0.283 0.311

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China

Tel.: (86)755-27588991

Fax: (86)755-86116468
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Body Worn Configuration

Limit SAR4 1.6 W/kg

HREE PoTseifign /Frecﬁjheincr;/%l\/IHz) Highest Tested Hig,\;]:f;[mslfriled
1g-SAR(W/Kg) S
GSM 850 Back Side 190/836.6 0.120 0.121
PCS 1900 Back Side 661/1880 0.539 0.561
WCDMA Band Il Back Side 9400/1880 0.785 0.864
WCDMA Band V Back Side 4183/836.6 0.299 0.341
WLAN2450 Back Side 6/2437 0.427 0.470

Highest Simultaneous transmission SAR Summary

Exposure Position

Transmission Combination

Highest Simultaneous
Maximum SAR(W/Kg)

Head WCDMA Band II+WLAN 0.401
Body-worn WCDMA Band II+WLAN 1.334
Note:
1. This device is compliance with Specific Absorption Rate (SAR) for general population/uncontrolled

exposure limits (1.6W/Kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1, and
had been tested in accordance with measurement methods and procedures specified in IEEE

1528-2003 and the relevant KDB files.
This EUT owns two SIM cards, after we perform the pretest for these two SIM cards; we found the
SIM 1 is the worst case, so its result is recorded in this report.

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China

Tel.: (86)755-27588991

Fax: (86)755-86116468
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S o

1.3 Test Facility
1.3.1 Address of the test laboratory

Shenzhen General Testing & Inspection Technology Co., Ltd.
Add: 1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong,
China.

1.3.2 Laboratory accreditation

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

IC Registration No.: 9783A

The 3m alternate test site of Shenzhen GTI Technology Co., Ltd.EMC Laboratory has been registered
by Certification and Engineer Bureau of Industry Canada for the performance of with Registration NO.:
9783A on Aug, 2011.

FCC-Registration No.: 214666

Shenzhen GTI Technology Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 214666, Sep 19, 2011

1.4 Measurement Uncertainty (300MHz-3GHz)

Error Uncertai | Probably (Ci) (?' Std. Unc Std. D:%;e
No. S Type nty Distributi | Div. : | Unc.
Description 1g 10 (19) freedo
Value on g (109) m
Measurement System
1 Probe B | 655% N 1 1| 1| 655% |655% |
calibration
2 isﬁ;;?éy B | 4.70% R B0z 07| 190% | 190% |
3 Heri's‘ft‘?(g‘s;'ca' B | 9.60% R B lo7 07| 388% |388% |
4 Boundary B | 1.00% R Bl 1| 1] 058% |058% |
5 Lﬁfgﬁy B | 4.70% R Bl 1] 2711% | 271% |
6 Detection limit B 1.00% R Bl 1| 1] 058% | 058% w
7 Readout A | 0.30% N 1] 1| 1] 030% |030% ]| =
Electronics
8 Response Time B 0.00% R \/5 1 1 0.00% | 0.00% o0
9 Integration Time | B | 0.00% R Bl 1| 1] 000% |000% | <«
RF ambient o o o -
10 conditons.roise | B 1.00% R 31 | 1| 058% | 058%
RF ambient
1 conditions-reflec B 1.00% R \/5 1 1 0.58% | 0.58% o
tion
Probe
12 posttioned B | 0.80% R Bl | 1] 046% | 046% |
restrictions
Probe
13 pofgfpnégftg'th B | 6.70% R Bl1 1] 387% |387% | <
phantom shell

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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Max.SAR
14 evaluation B 2.00% R \/5 1 1 1.15% 1.15% o0
Test Sample Related
15 Testsample | 1| 4 gg0, N 10 1 | 1| 1.86% | 1.86% | <
positioning
Device holder o o o -
16 uncertainty A 1.70% N 1 1 1 1.70% 1.70%
17 Drift of output | 5| 5 509, R B g 1| 2e9% | 289% | =
power
Phantom and Set-up
18 Phantom B | 4.00% R Bog g ] 231 | 2319 | s
uncertainty
Liquid
19 conductivity B 5.00% R \/g 0.64 0:',)4 1.85% 1.24% o
(target)
Liquid 04
20 conductivity A 2.50% N 1 |0.64 3 1.60% 1.08% 0
(meas.)
Liquid
21 permittivity B | 5.00% R V3 060 | 04| 173% | 141% | =
9
(target)
Liquid 0.4
22 permittivity A 2.50% N 1 0.60 ' 1.50% 1.23% o0
9
(meas.)
Combined 22
standard - /chzu,z / / / / / 10.87% 1(,)))063 o0
uncertainty R
Expanded
uncertainty _ 2197
(confidence u, =2u / R / / 21.73% o o
_ e c 2 %o
interval of 95
%)
1.5 System Check Uncertainty
: (Ci Degre
Error Uncertai | Probably | oy | )" | gty une, | S | gof
No. s Type nty Distributi | Div. Unc.
Description 1g | 10 (19) freedo
Value on g (109) m
Measurement System
1 Probe B | 6.55% N 1| 1| 1| 655% |655% |
calibration
Axial 0 0 0 ©
2 isotropy B 4.70% R \/5 0.7 | 0.7 1.90% 1.90%
3 Hemispherical | 5| g 609, R 3|07 ]07| 388% |388% |
isotropy
Boundary 0 0 0 1
4 Effects B 1.00% R \/5 1 1 0.58% 0.58%
Probe 0 ) 0 0
5 Linearity B | 4.70% R Bl 1] 2711% | 271%
6 Detection limit B 1.00% R \/5 1 1 0.58% 0.58% o0
7 Readout A | 030% N 11 | 1| 030% |030% | =
Electronics
8 Response Time B 0.00% R \/5 1 1 0.00% | 0.00% e
9 Integration Time | B 0.00% R 311 | 1| 000% |000% |
RF ambient o o o -
10 conditions-noise B 1.00% R \/5 1 1 0.58% | 0.58%

1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
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RF ambient
1" conditions-reflec B 1.00% R \/5 1 1 0.58% | 0.58%
tion
Probe
12 p":]'ggﬁed B | 0.80% R 30 1 | 1| 046% | 0.46%
restrictions
Probe
13 positioning with | 5| g 700 R Bl 1|1 ] 387% | 387%
respect to
phantom shell
Max.SAR o o o
14 evaluation B 2.00% R \/5 1 1 1.15% 1.15%
Dipole Related
Dev. of
15 experimental B 5.50% R \/5 1 1 3.18% | 3.18%
dipole
16 Dipole Axisto | g | 5 g9, R B 1] 115% | 1.15%
Liquid Dist. | ' '
17 '”ps"/:goc‘j";ﬁ{ &1 B | 340% R 31| 1] 196% | 1.96%
Phantom and Setup
Phantom o 0 0
18 uncertainty B 4.00% R \/5 1 1 231% | 2.31%
19 SAR correction | B | 1.90% R B | %) 0% | 0.92%
Liquid 07 | 07
20 conductivity A 2.50% N 1 8 1 1.95% 1.78%
(meas.)
Liquid 02 | 02
21 permittivity A 2.50% N 1 6 6 0.65% 0.65%
(meas.)
Temp. unc. - o 0.7 | 0.7 o o
22 Conductivity B 1.70% R \/5 8 y 0.77% | 0.70%
Temp. unc. - o 0.2 | 0.2 o o
23 Permittivity B 0.30% R \/5 3 6 0.04% | 0.05%
Combined l £
standard up = iz el / / L] 1065% 19,)60
uncertainty ~ fmd °
Expanded
uncertainty 21.20
(confidence u, =2u, / R K=2 | / / 21.31% o
interval of 95 °
%)

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
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2. GENERAL INFORMATION

2.1 Environmental conditions

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

Normal Temperature: 15°C -35°C
Relative Humidity: 35%-55 %
Air Pressure: 101 kPa

2.2 General Description of EUT

Product Name: 7" 3G Phone Tablet

Model/Type reference: E70

Test Device Prototype

Power supply: DC 3.7V from battery
Model No.:UBP-A806-052000

Adapter information : Input: AC 100~240V, 50/60Hz
Output: 5V===2000mA

Hardware version: ELINK-MV7062Z-V2

Software version: Android 4.4.2

2G

Operation Band: GSM850, PCS1900

Supported Type: GSM/GPRS/EGPRS

Power Class: GSM850:Power Class 4
PCS1900:Power Class 1

Modulation Type: GMSK for GSM/GPRS/EGPRS

GSM Release Version R99

GPRS Multislot Class 12

EGPRS Multislot Class 12

WCDMA

Operation Band: FDD Band Il & Band V

Power Class: Power Class 3

Modulation Type: QPSK for WCDMA/HSUPA/HSDPA

WCDMA Release Version: R8

HSDPA Release Version: Release 8

HSUPA Release Version: Release 6

DC-HSUPA Release Version: Not Supported

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
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WIFI

Supported type:

802.11b/802.11g/802.11n(H20)/802.11n(H40)

Modulation:

802.11b: DSSS
802.11g/802.11n(H20)/802.11n(H40): OFDM

Operation frequency:

802.11b/802.119/802.11n(H20): 2412MHz~2462MHz
802.11n(H40): 2422MHz~2452MHz

Channel number:

802.11b/802.11g/802.11n(H20): 11
802.11n(H40): 7

Channel separation: 5MHz
Antenna type: PIFA Antenna
Antenna gain: 1.0dBi

Bluetooth 3.0

Version:

Supported BT3.0

Modulation:

GFSK, m/4DQPSK, 8DPSK

Operation frequency:

2402MHz~2480MHz

Channel number: 79

Channel separation: 1MHz
Antenna type: PIFA Antenna
Antenna gain: 1.0dBi

Bluetooth 4.0

Supported type:

Version 4.0 for low Energy

Modulation: GFSK

Operation frequency: 2402MHz to 2480MHz
Channel number: 40

Channel separation: 2 MHz

Antenna type: PIFA Antenna
Antenna gain: 1.0dBi

1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
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2.3 Description of Test Modes

Report No.: GTI20140612F-5

The EUT battery must be fully charged and checked periodically during the test to ascertain uniform
power the EUT has been tested under typical operating condition and The Transmitter was operated
in the normal operating mode. The TX frequency was fixed which was for the purpose of the

measurements.

2.4 Measurement Instruments List

Test Equipment Manufacturer Type/Model N?J?nrit?ér Callth:]rt?lted
Data Acquisition Electronics DAEXx SPEAG DAE4 1315 July 21,2015
E-field Probe SPEAG ES3DV3 3292 Aug 14,2015
System Validation Dipole 835V2 SPEAG D835V2 4d134 July 23,2015
System Validation Dipole 1900V2 SPEAG D1900v2 5d150 July 24,2015
System Validation Dipole 2450V2 SPEAG D2450V2 884 Aug 31,2015

Dielectric Probe Kit Agilent 85070E US44020288 /

Power meter Agilent E4417A GB41292254 | Nov 25,2015
Power sensor Agilent 8481H MY41095360 | Nov 25,2015
Power meter Agilent E4417A GB41292255 | Nov 25,2015
Power sensor Agilent 8481H MY41095361 | Nov 25,2015
Network analyzer Agilent 8753E US37390562 | Nov 24,2015
Universal Ra(_jrieosg?mmunication SR(?HHVI\:/)ER&Z CMU200 112012 Oct 22,2015

Note: 1. The Cal. Interval was one year.

Shenzhen General Testing & Inspection Technology Co., Ltd.
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3. SAR MEASUREMENTS SYSTEM CONFIGURATION
3.1 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 2003. DASY5 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.

bl Gopiroler
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3.2 DASYS5 E-FIELD PROBE SYSTEM

The SAR measurements were conducted with the dosimetric probe ES3DV3 (manufactured by
SPEAG), designed in the classical triangular configuration and optimized for dosimetric evaluation.
Probe Specification:
Construction Symmetrical design with triangular core

Interleaved sensors

Built-in shielding against static charges

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

Calibration ISO/IEC 17025 calibration service available.
Frequency 10 MHz to 4 GHz;
Linearity: + 0.2 dB (30 MHz to 4 GHz)
Directivity 1+ 0.2 dB in HSL (rotation around probe axis)
+ 0.3 dB in tissue material (rotation normal to probe . 4
axis) :,-: B
Dynamic Range 5 uW/g to > 100 W/kg; £

Linearity: + 0.2 dB

/ o /i
Dimensions Overall length: 337 mm (Tip: 20 mm) ‘l‘:"‘:‘ !
Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm

Application General dosimetry up to 4 GHz
Dosimetry in strong gradient fields
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 /

— 7

I-BEAM
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3.3 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 fibreglass 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.

3.4 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 center for both
scales is the ear reference point (ERP). Thus the
device needs no repositioning when changing the
angles.

Device holder supplied by SPEAG

3.5 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°.)

Shenzhen General Testing & Inspection Technology Co., Ltd.
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According to the test standard, the recommended procedure for assessing the peak spatial-average
SAR value consists of the following steps:

(a) Power reference measurement

(b) Area scan

(c) Zoom scan

(d) Power drift measurement

Power Reference Measurement

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift
of the device under test in the batch process. The minimum distance of probe sensors to surface
determines the closest measurement point to phantom surface. This distance cannot be smaller than
the distance of sensor calibration points to probe tip as defined in the probe properties.

Area Scan

The area scan is used as a fast scan in two dimensions to find the area of high field values, before
doing a fine measurement around the hot spot. The sophisticated interpolation routines implemented
in DASY software can find the maximum found in the scanned area, within a range of the global
maximum. The range (in dBO is specified in the standards for compliance testing. For example, a 2 dB
range is required in IEEE standard 1528 and IEC 62209 standards, whereby 3 dB is a requirement
when compliance is assessed in accordance with the ARIB standard (Japan), if only one zoom scan
follows the area scan, then only the absolute maximum will be taken as reference. For cases where
multiple maximums are detected, the number of zoom scans has to be increased accordingly.

Area scan parameters extracted from FCC KDB 865664 D01v01r03 SAR measurement 100 MHz to 6
GHz.

=3 GHz >3 GHz
Maximum distance from closest measurement point -

: 5% Y2-0-In(2) £ 0.5 mm
(geometric center of probe sensors) to phantom surface > =1 mm =0-In(2) £ 0.5
Maximum probe angle from probe axis to phantom 300 £ 19 900 + 10
surface normal at the measurement location

=2GHz: =15mm 3—4GHz: =12 mm
2-3GHz:=12mm 4-6GHz: =10 mm
Maximum area scan spatial resolution: A%, ... AVar, When the x or y dimension of the test device. in the
measurement plane orientation, 1s smaller than the above,
the measurement resolution must be < the corresponding
x or ¥ dimension of the test device with at least one
measurement point on the test device.

Zoom Scan

Zoom scans are used assess the peak spatial SAR values within a cubic averaging volume containing
1 gram and 10 gram of simulated tissue. The zoom scan measures points (refer to table below) within
a cube shoes base faces are centered on the maxima found in a preceding area scan job within the
same procedure. When the measurement is done, the zoom scan evaluates the averaged SAR for 1
gram and 10 gram and displays these values next to the job’s label.

Zoom scan parameters extracted from FCC KDB 865664 D01v01r03 SAR measurement 100 MHz to 6
GHz.
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Maximum zoom scan spatial resolution: Ax Ay, =2 GHz =8 mm 34 GHz =5 mm
“ AP - S Zoam 8 Zoom 2-3GHz <5 mm’ 4-6GHz: <4 mm’
3-4GHz =4 mm
uniform grid: Azzgom(n) <=5 mm 4-5GHz =3 mm
5—-6GHz =2 mm
Maximum zoom scan AZzoom(1): between 3-4GHz: =3 mm
spatial resolution, 1% two points closest =4 mm 4-5GHz:=25mm
normal to phantom to phantom surface 5-6GHz: =2 mm
surface graded
erid
Azz  m(n=1):
between subsequent = 1.5-AZzpemln-1)
points
o 3 -4 GHz: =28 mm
Mumimum zoom sean | =30 mm 4-5GHz: 225 mm
volume
5—-6GHz: =22 mm

Note: & 1s the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE
P1528-2011 for details.

When zoom scan 1s required and the reported SAR from the area scan based 1-g SAR estimation procedures of

KDB 447498 15 = 1.4 W/kg. = 8 mm. = 7 mm and = 5 mm zoom scan resolution may be applied. respectively, for
2 GHz to 3 GHz, 3 GHz to 4 GHz and 4 GHz to 6§ GHz.

Volume Scan Procedures

The volume scan is used for assess overlapping SAR distributions for antennas transmitting in
different frequency bands. It is equivalent to an oversized zoom scan used in standalone
measurements. The measurement volume will be used to enclose all the simultaneous transmitting
antennas. For antennas transmitting simultaneously in different frequency bands, the volume scan is
measured separately in each frequency band. In order to sum correctly to compute the 1g aggregate
SAR, the EUT remain in the same test position for all measurements and all volume scan use the
same spatial resolution and grid spacing. When all volume scan were completed, the software,
SEMCAD postprocessor can combine and subsequently superpose these measurement data to
calculating the multiband SAR.

Power Drift Monitoring

All SAR testing is under the EUT install full charged battery and transmit maximum output power. In
DASY measurement software, the power reference measurement and power drift measurement
procedures are used for monitoring the power drift of EUT during SAR test. Both these procedures
measure the field at a specified reference position before and after the SAR testing. The software will
calculate the field difference in dB. If the power drifts more than 5%, the SAR will be retested.

Spatial Peak Detection

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

3.6 DATA STORAGE AND EVALUATION

Data Storage

The DASY5 software stores the acquired data from the data acquisition electronics as raw data (in
microvolt readings from the probe sensors), together with all necessary software parameters for the
data evaluation (probe calibration data, liquid parameters and device frequency and modulation data)
in measurement files with the extension “.DA4”. The software evaluates the desired unit and format for
output each time the data is visualized or exported. This allows verification of the complete software
setup even after the measurement and allows correction of incorrect parameter settings. For example,
if a measurement has been performed with a wrong crest factor parameter in the device setup, the
parameter can be corrected afterwards and the data can be re-evaluated.

The measured data can be visualized or exported in different units or formats, depending on the
selected probe type ([V/m], [A/m], [°C], [W/kg], [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, ai1, ai2
- Conversion factor ConvFi
- Diode compression point Dcpi
Device parameters: - Frequency f
- Crest factor cf
Media parameters: - Conductivity o
- Density P

These parameters must be set correctly in the software. They can be found in the component
documents or they can be imported into the software from the configuration files issued for the DASY5
components. In the direct measuring mode of the multimeter option, the parameters of the actual
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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:

View,+u2. 2L
dep;
With Vi = compensated signal of channel i (i=x,y,2)
Ui = input signal of channel i (i=x,v,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:
[ v

E — fieldprobes : E;, = V' Norm ConiF
— e 2
H — fieldprobes : H; =+/V;- G+ anl +anl” aﬂ; +ainf
With Vi = compensated signal of channel i (i=x,y, 2)
Normi = sensor sensitivity of channel i (i=xy,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 [GHZz]
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.

. 2 a
SAR=EZ,. 1000
with SAR = local specific absorption rate in W/kg
Etot = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]
p = equivalent tissue density in g/cm3

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the
density of the simulation liquid.
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4. TISSUE SIMULATING LIQUID

For SAR measurement of the field distribution inside the phantom, the phantom must be filled with
homogeneous tissue simulating liquid to a depth of at least 15cm. For head SAR testing the liquid
height from the ear reference point (ERP) of the phantom to the liquid top surface is larger than 15cm
For body SAR testing, the liquid height from the center of the flat phantom to the liquid top surface is
larger than 15cm.The nominal dielectric values of the tissue simulating liquids in the phantom and the
tolerance of 5% are listed in 4.2

Report No.: GTI20140612F-5

4.1 The composition of the tissue simulating liquid

Ingredient 835MHz 1900MHz 2450MHz
(% Weight) Head Body Head Body Head Body
Water 41.45 52.5 55.242 69.91 62.7 73.2
Salt 1.45 1.40 0.306 0.13 0.50 0.10
Sugar 56 45.0 0.00 0.00 0.00 0.00
Preventol 0.10 0.10 0.00 0.00 0.00 0.00
HEC 1.00 1.00 0.00 0.00 0.00 0.00
DGBE 0.00 0.00 44.452 29.96 36.8 26.7

4.2 Tissue Calibration Result

The dielectric parameters of the liquids were verified prior to the SAR evaluation using COMOSAR
Dielectric Probe Kit and R&S Network Analyzer ZVL6.

Tissue Temp

Frequency (MHz) Dielectric Parameters (x5%) Cl Test Date
Er O[s/m]
head 39.425-43.575 0.855-0.945 22 Dec.,30,2014
41.50 0.89
835 er S[s/m]
body 52.44-57.96 0.9215-1.0185 22 Dec.,31,2014
55.87 0.96
Frequency (MHz) Dielectric Parameters (x5%) TISSl[JoeC-I]-emp Test Date
£r O[s/m]
head 38.00-42.00 1.33-1.47 22 Dec.,30,2014
39.75 1.45
1900 £r O[s/m]
body 50.635-55.965 1.444-1.596 22 Dec.,31,2014
51.05 1.57
Frequency (MHz) Dielectric Parameters (+5%) TISSl[JoeC-I]-emp Test Date
er O[s/m]
head 37.24-41.16 1.71-1.89 22 Dec.,30,2014
37.97 1.88
2450 er Sls/mi
body 50.065-55.335 1.8525-2.0475 22 Dec.,31,2014
50.71 2.02
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5. System Check

The purpose of the system check is to verify that the system operates within its specifications at the
device 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.

The output power on dipole port must be calibrated to 24 dBm (250mW) before dipole is connected.

Photo of Dipole Setup
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System Check in Head Tissue Simulating Liquid

: GTI20140612F-5

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

Verification
results

Frequency Target | Measured 250mW | Normalized Mea%uar:eement
(MHz) value value 1W value | Deviation
(W/kg) (W/kg) (W/kg)
835 9.62 2.38 9.52 -1.04% Dec.,30th,2014
1900 38.30 9.61 38.44 0.37% Dec.,30th,2014
2450 52.10 12.77 51.08 -1.96% Dec.,30th,2014

Note : 1. The graph results see Chapter9.
2. Target Values used derive from the calibration certificate

System Check in Body Tissue Simulating Liquid

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

Verification
results

Frequency Target | Measured 250mW | Normalized o Mea;uar;ment
(MHz) value value 1W value | Deviation
(Wikg) (Wikg) (Wikg)
835 9.77 2.41 9.64 -1.33% Dec.,31th,2014
1900 39.90 9.81 39.24 -1.65% Dec.,31th,2014
2450 51.60 12.89 51.56 -0.08% Dec.,31th,2014

Note : 1. The graph results see Chapter9.
2. Target Values used derive from the calibration certificate
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6. EUT TEST POSITION

6.1 Define Two Imaginary Lines on the Handset

(1)

(2)

3)

The vertical centerline passes through two points on the front side of the handset the midpoint of
the width wt of the handset at the level of the acoustic output, and the midpoint of the width wb of
the handset.
The horizontal line is perpendicular to the vertical centerline and passes through the center of the
acoustic output. The horizontal line is also tangential to the face of the handset at point A.
The two lines intersect at point A. Note that for many handsets, point A coincides with the center of
the acoustic output; however, the acoustic output may be located elsewhere on the horizontal line.
Also note that the vertical centerline is not necessarily to the front face of the handset, especially
for clamshell handsets, handsets with flip covers, and other irregularly shaped handsets.

Vertical
Center Line

Vertical
Center Line
w2, Wi/ 2| /2

. Hou.zontal ! et
' Line ! [
]

/ Line A

o
S
=
e
=

Acoustic
Output
Acoustic

Qutput

Bottom of

Handset
Bottom of
/ Handset

6.2 Cheek Position

(1)

To position the device with the vertical center line of the body of the device and the horizontal line
crossing the center picec in a plane parallel to the sagittal plane of the phantom. While maintaining
the device in this plane, align the vertical center line with the reference plane containing the ear
and mouth reference point (M: Mouth, RE: Right Ear, and LE: Left Ear) and align the center of the
ear piece with the line RE-LE.

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

(1) To position the device in the —cheek position described above.
(2) While maintaining the device in the reference plane described above and pivoting against the ear,
moves it outward away from the mouth by an angle of 15 degrees or until with the ear is lost.

6.4 Body Worn Position

(1) To position the EUT parallel to the phantom surface.

(2) To adjust the EUT parallel to the flat phantom.

(3) To adjust the distance between the EUT surface and the flat phantom to 5mm. (Hotspot mode the
distance of 10mm).

"hﬁhr\l\

."
",::»‘0

6.5 SAR Testing for Tablet

This device can be used also in full sized tablet exposure conditions, due to its size. Per FCC KDB
616217, the back surface and edges of the tablet should be tested for SAR compliance with the tablet
touching the phantom. The SAR exclusion threshold in KDB 447498 D01v05r02 can be applied to
determine SAR test exclusion for adjacent edge configurations. The closest distance from the antenna
to an adjacent tablet edge is used to determine if SAR testing is requires for the adjacent edges, with
the adjacent edge positioned against the phantom and the edge containing the antenna positioned
perpendicular to the phantom.

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn



Page 24 of 104 Report No.: GTI20140612F-5

7. Measurement Procedures

The measurement procedures are as follows:
7.1 Conducted power measurement

a) For WWAN power measurement, use base station simulator connection with RF cable, at
maximum power in each supported wireless interface and frequency band.

b) Read the WWAN RF power level from the base station simulator.

c) For WLAN/BT power measurement, use engineering software to configure EUT WLAN/BT
continuously Transmission, at maximum RF power in each supported wireless interface and
frequency band.

d) Connect EUT RF port through RF cable to the power meter, and measure WLAN/BT output power.

7.2 SAR measurement

7.2.1 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. 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 calculation method are shown in chapter8.1
NOTES 1).

7.2.2 WCDMA Test Configuration

7.2.2.1 3G SAR Test Reduction Procedure

In the following procedures, the mode tested for SAR is referred to as the primary mode. The
equivalent modes considered for SAR test reduction are denoted as secondary modes. Both primary
and secondary modes must be in the same frequency band. When the maximum output power and
tune-up tolerance specified for production units in a secondary mode is < %2 dB higher than the primary
mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified
maximum output power and tune-up tolerance of secondary to primary mode and the adjusted SAR is
< 1.2 W/kg, SAR measurement is not required for the secondary mode.3 This is referred to as the 3G
SAR test reduction procedure in the following SAR test guidance, where the primary mode is identified
in the applicable wireless mode test procedures and the secondary mode is wireless mode being
considered for SAR test reduction by that procedure. When the 3G SAR test reduction procedure is not
satisfied, it is identified as “otherwise” in the applicable procedures; SAR measurement is required for
the secondary mode.

7.2.2.2 Output power Verification

Maximum output power is verified on the high, middle and low channels according to 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 “1’s” for WCDMA/HSDPA or by applying the required inner loop power control
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procedures to maintain maximum output power while HSUPA is active. Results for all applicable
physical channel configurations (DPCCH, DPDCHn and spreading codes, HSDPA, HSPA) are requied
in the SAR report. All configurations that are not supported by the handset or cannot be measured due
to technical or equipment limitations must be clearly identified.

7.2.2.3 Head SAR

SAR for next to the ear head exposure is measured using a 12.2 kbps RMC with TPC bits configured
to all “1’s”. The 3G SAR test reduction procedure is applied to AMR configurations with 12.2 kbps RMC
as the primary mode. Otherwise, SAR is measured for 12.2 kbps AMR in 3.4 kbps SRB (signaling
radio bearer) using the highest reported SAR configuration in 12.2 kbps RMC for head exposure.
7.2.2.4 Body-Worn Accessory SAR

SAR for body-worn accessory configurations is measured using a 12.2 kbps RMC with TPC bits
configured to all “1’s”. The 3G SAR test reduction procedure is applied to other spreading codes and
multiple DPDCHn configurations supported by the handset with 12.2 kbps RMC as the primary mode.
Otherwise, SAR is measured using an applicable RMC configuration with the corresponding spreaing
code or DPDCHNn, for the highest reported body-worn accessory exposure SAR configuration in 12.2
kbps RMC. When more than 2 DPDCHn are supported by the handset, it may be necessary to
configure additional DPDCHn using FTM (Factory Test Mode) or other chipset based test approaches
with parameters similar to those used in 384 kbps and 768 kbps RMC.

7.2.2.5 Handsets with Release 5 HSDPA

The 3G SAR test reduction procedure is applied to HSDPA body-worn accessory configurations with
12.2 kbps RMC as the primary mode. Otherwise, SAR is measured for HSDPA using the HSDPA body
SAR procedures in the “Release 5 HSDPA Data Devices” section of this document, for the highest
reported SAR body-worn accessory exposure configuration in 12.2 kbps RMC. Handsets with both
HSDPA and HSUPA are tested according to Release 6 HSPA test procedures.

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

Table 1: Subtests for WCDMA Release 5 HSDPA

Bhs
i Bd CM(dB)
Sub-set Be Bq (SF) Be/Ba (note21), note (note 3) MPR(dB)
1 2/15 15/15 64 2/15 4/15 0.0 0.0
12/15 15/15 12/15
2 (note 4) (note 4) 64 (note 4) 24115 1.0 0.0
3 15/15 8/15 64 15/8 30/15 1.5 0.5
4 15/15 4/15 64 15/4 30/15 1.5 0.5

Note1: Aack, Anack and Acq=8 &  Ans= Bhs/Bc=30/15<:> Bhs=30/1 5*86

Note2: CM=1 for B./B4=12/15, Bns/B=24/15.

Note3: For subtest 2 the B.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.
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7.2.2.6 HSUPA Test Configuration
The 3G SAR test reduction procedure is applied to HSPA (HSUPA/HSDPA with RMC) body-worn
accessory configurations with 12.2 kbps RMC as the primary mode. Otherwise, SAR is measured for
HSPA using the HSPA body SAR procedures in the “Release 6 HSPA Data Devices” section of this
document, for the highest reported body-worn accessory exposure SAR configuration in 12.2 kbps
RMC. When VOIP is applicable for next to the ear head exposure in HSPA, the 3G SAR test reduction
procedure is applied to HSPA with 12.2 kbps RMC as the primary mode; otherwise, the same HSPA
configuration used for body-worn accessory measurements is tested for next to the ear head
exposure.
Due to inner loop power control requirements in HSPA, a communication test set is required for output
power and SAR tests. The 12.2 kbps RMC, FRC H-set 1 and E-DCH configurations for HSPA are
configured according to the B values indicated in Table 2 and other applicable procedures described in
the ‘WCDMA Handset’ and ‘Release 5 HSDPA Data Devices’ sections of this document

Table 2 : Sub-Test 5 Setup for Release 6 HSUPA

Sub CM

- Bd (1) Bed Bed > | MPR | AGY i
|l T Pa | sy | PPa [ Br | oo P | (8F) | (codes) | (4p, | (@B) | Index | ET7C!
1 11/15% | 15/15%) | 64 | 11/15" | 22/15 | 209/225 | 1039/225 | 4 1 1.0 [ 0.0 20 75
2 6/15 15/15 | 64 6/15 | 12/15 | 12/15 94/75 4 1 30 | 2.0 12 67
3 15/15 9/15 64 15/9 | 30/15 | 30/15 Be‘“?“ms 4 2 20 | 1.0 15 92

Bea2 47/15
4 2/15 15/15 | 64 2/15 | 4/15 2/15 56/75 4 1 30 | 2.0 17 71
5 | 15/15" | 15115 | 64 | 15/15" | 30/15 | 24/15 134/15 4 1 1.0 | 0.0 21 81

Note 1: Aack, ANACK and Acai = 8 © Ans = Brs/Bc = 30/15 © Brs= 30/15 *Be.

Note 2: CM = 1 for Bc/Bd =12/15, Bns/Bc =24/15. For all other combinations of DPDCH, DPCCH, HS- DPCCH, E-DPDCH and
E-DPCCH the MPR is based on the relative CM difference.

Note 3: For subtest 1 the Bc/Bd ratio of 11/15 for the TFC during the measurement period (TF1, TFOQ) is achieved by setting
the signaled gain factors for the reference TFC (TF1, TF1) to fc = 10/15 and 3d = 15/15.

Note 4: For subtest 5 the Bc/Bd ratio of 15/15 for the TFC during the measurement period (TF1, TFO) is achieved by setting
the signaled gain factors for the reference TFC (TF1, TF1) to Bc = 14/15 and 3d = 15/15.

Note 5: Testing UE using E-DPDCH Physical Layer category 1 Sub-test 3 is not required according to TS 25.306 Figure 5.1g.

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

Table 3: HSUPA UE category

. Maximum
£.DCH "EbcH oiFARQ | DCH | MmimumSpreadng | EDCH | pag
Category Codes Transmitted Processes TTI (ms) Block Bits (Mbps)
1 1 4 10 4 7110 0.7296
5 2 8 2 4 2798 1 4592
2 4 10 4 14484
3 2 4 10 4 14484 1.4592
4 2 8 2 2 5772 2.9185
2 4 10 2 20000 2.00
5 2 4 10 2 20000 2.00
6 4 8 2 2 SF2 & 2 SF4 11484 5.76
(No DPDCH) 4 4 10 20000 2.00
7 4 8 2 2 SF2 & 2 SF4 22996 ?
(No DPDCH) 4 4 10 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)
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7.2.2.7 HSPA, HSPA+ and DC-HSDPA Test Configuration
Measurement is required for HSPA, HSPA+ or DC-HSDPA, a KDB inquiry is required to confirm that
the wireless mode configurations in the test setup have remained stable throughout the SAR

measurements.35 without prior KDB confirmation to determine the SAR results are acceptable, a PBA
is required for TCB approval.
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SAR test exclusion for HSPA, HSPA+ and DC-HSDPA is determined according to the following:

1)

2)

The HSPA procedures are applied to configure 3GPP Rel. 6 HSPA devices in the required
sub-test mode(s) to determine SAR test exclusion.

SAR is required for Rel. 7 HSPA+ when SAR is required for Rel. 6 HSPA; otherwise, the 3G SAR
test reduction procedure is applied to (uplink) HSPA+ with 12.2 kbps RMC as the primary mode.36
Power is measured for HSPA+ that supports uplink 16 QAM according to configurations in Table
C.11.1.4 of 3GPP TS 34.121-1 to determine SAR test reduction.

SAR is required for Rel. 8 DC-HSDPA when SAR is required for Rel. 5 HSDPA,; otherwise, the 3G
SAR test reduction procedure is applied to DC-HSDPA with 12.2 kbps RMC as the primary mode.
Power is measured for DC-HSDPA according to the H-Set 12, FRC configuration in Table
C.8.1.12 of 3GPP TS 34.121-1 to determine SAR test reduction. A primary and a secondary
serving HS-DSCH Cell are required to perform the power measurement and for the results to be
acceptable.

Regardless of whether a PBA is required, the following information must be verified and included
in the SAR report for devices supporting HSPA, HSPA+ or DC-HSDPA: a) The output power
measurement results and applicable release version(s) of 3GPP TS 34.121.

a) Power measurement difficulties due to test equipment setup or availability must be resolved
between the grantee and its test lab.

b) The power measurement results are in agreement with the individual device implementation
and specifications. When Enhanced MPR (E-MPR) applies, the normal MPR targets may be
modified according to the Cubic Metric (CM) measured by the device, which must be taken
into consideration.

c) The UE category, operating parameters, such as the 3 and A values used to configure the
device for testing, power setback procedures described in 3GGPP TS 34.121 for the power
measurements, and HSPA/HSPA+ channel conditions (active and stable) for the entire
duration of the measurement according to the required E-TFCI and AG index values.

When SAR measurement is required, the test configurations, procedures and power
measurement results must be clearly described to confirm that the required test parameters are
used, including E-TFCI and AG index stability and output power conditions.
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Table 4: HS-DSCH UE category

Table 5.1a: FDD HS-DSCH physical layer categories

HS-DSCH Maximum | Minimuwm Maxtiimum Total Supported Supported | Supported
category number of | imter-TTI number of number of modulations madulatio modulatic
HS-DSCH interval bits of an HS- =zoft withiout MIMO ns with ns with
codes DSCH channel operation MIMO dual cell
received transport bits or dual cell operation operation
block operation anl
received without
within dual cell
an HS-DSCH operation
TTIl
MOTE 1
Categony 1 5 3 7298 19200
Categony 2 5 3 7298 28800
Categorny 3 5 2 7298 28800
Category 4 5 2 7298 38400
Categorny 5 5 1 7298 STE00 =
Categony 6 5 1 7298 E7200 e L e Not
Categorny 7 10 1 14411 115200 appligﬁl::-le
Category & 10 1 14411 134400 {MIMO not
Categony 9 15 1 20251 172800 supported)
Category 10 15 1 27952 172800 :
Categony 11 5 2 3630 14400 apsk
Categorny 12 5 1 3630 28800 5 Mot
Category 13 15 1 35280 259200 QPSK, applicable
Category 14 15 1 42192 259200 162AM,
(dual cell
B40AM operation
Category 15 15 1 23370 345800 OPSK 160AM nat
Categorny 16 15 1 27952 245800 s supported)
QPSK,
c 17 35280 259200 162AM, —
s el 15 1 B40AM
QPSK,
23370 345800 — 160AM
QPSK,
Category 18 .5 ] 42192 259200 Li%ir:'l —
NOTE 3 OPSK
27352 345800 — 16CAM
Categorny 19 15 1 35280 5158400 -
Categorny 20 15 1 42192 518400 i e, T
Categony 21 15 1 23370 245600 QPSK,
Categorny 22 15 1 27952 345800 160AM
Categorny 23 15 1 35280 515400 - - QPSK,
Category 24 15 1 42192 518400 16QAM,
B4 04M

7.2.3 WIFI 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 14.5 for 802.11 b 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 lowest data rate. Testing at higher
data rates is not required when the maximum average output power is less than 0.25dB higher than
those measured at the lowest data rate.

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

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

8.1 Conducted Power Results

Max Conducted power measurement results and power drift from tune-up tolerance provide by
manufacturer:
Conducted power measurement results (GSM850/1900)

Mode Txslot Measured Power (dBm) Ca|((;:|Ba)tion Frame-A\(lgrBarg;ad P
128 190 251 128 190 251
GSM850 / 3235 | 3268 | 32.32 / / / /
1Txslot | 3225 | 3247 | 3221 -0.03 2322 | 2344 | 23.18
G:S%s 2 Txslot | 29.66 | 29.96 | 29.39 6.02 2364 | 23.94 | 23.37
(GMSK) | 3Txslot | 27.71 | 27.48 | 27.57 4.26 2345 | 2322 | 23.31
4Txslot | 2638 | 2662 | 2633 23.01 2337 | 2361 | 2332
1Txslot | 3230 | 3241 | 3219 -9.03 2327 | 2338 | 23.16
E(;';('fs 2 Txslot | 29.70 | 29.73 | 29.30 6.02 2368 | 23.71 | 23.28
(GMSK) | 3Txslot | 27.50 | 27.63 | 27.42 4.26 2333 | 2337 | 23.16
4Txslot | 2630 | 2669 | 2622 23.01 2329 | 2368 | 2321
Mode Txslot Measured Power (dBm) Ca|((;:|Ba)tion Frame-A\(lsrBarg;ad FELTE
512 661 810 512 661 810
PCS1900 / 2065 | 29.78 | 29.45 / / / /
1Txslot | 29.24 | 2065 | 29.31 -0.03 2021 | 2062 | 20.28
(:g(?os 2Txslot | 27.32 | 2741 | 2733 26.02 2130 | 2139 | 21.31
(GMSK) | 3Txslot | 2527 | 26.04 | 2565 4.26 2101 | 21.78 | 21.39
4 Txslot | 24.62 | 2481 | 24.58 -3.01 2161 | 21.80 | 21.57
1Txslot | 29.14 | 29.66 | 29.25 -9.03 2011 | 2063 | 2022
Efg':)Ros 2 Txslot | 27.04 | 2769 | 27.09 26.02 2102 | 2167 | 21.07
(GMSK) | 3Txslot | 2548 | 2596 | 2557 4.26 2122 | 21.70 | 21.31
4 Txslot | 24.47 | 2483 | 24.70 -3.01 2146 | 21.82 | 21.69
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

2) According to the conducted power as above, the body measurements are performed with 2Txslots for
GPRS850 and 4Txslots GPRS1900.
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Conducted power measurement results (WCDMA Band 1I/V)

Band FDD Band Il result (dBm) FDD Band V result (dBm)
Item Test Channel Test Channel
ARFCN 9262 9400 9538 4132 4183 4233
RMC 12.2kbps RMC 23.47 23.59 23.30 23.25 23.44 23.36
Sub - Test 1 22.56 22.86 22.59 22.43 2213 22.44
HSDPA Sub - Test 2 22.26 22.58 22.33 21.93 22.27 22.00
Sub - Test 3 21.73 21.33 21.33 21.03 21.78 21.44
Sub - Test 4 21.84 21.82 21.39 21.64 21.78 21.53
Sub - Test 1 22.10 22.62 22.70 22.03 22.76 22.55
Sub - Test 2 22.83 22.42 22.46 22.41 22.37 22.04
HSUPA Sub - Test 3 21.28 21.76 21.61 21.20 21.32 21.51
Sub - Test 4 21.25 21.82 21.56 21.33 21.67 21.26
Sub - Test 5 22.19 22.79 21.94 22.57 22.33 22.26
Conducted Power Measurement Results (Wifi 802.11 b/g/n)
Worst case
Mode Channel Fre'?ntlj-lency Data rate of Conducted Output Power
Lin, worst case (dBm) (mW)
1 2412 1Mbps 14.09 25.64
802.11b 6 2437 1Mbps 14.58 28.71
11 2462 1Mbps 14.11 25.76
1 2412 6Mbps 13.31 21.43
802.11g 6 2437 6Mbps 13.45 22.13
11 2462 6Mbps 13.15 20.65
1 2412 6.5 Mbps 13.01 20.00
802.11n(20MHz) 6 2437 6.5 Mbps 13.07 20.28
11 2462 6.5 Mbps 13.05 20.18
3 2422 13.5 Mbps 11.27 13.40
802.11n(40MHz) 6 2437 13.5 Mbps 11.30 13.49
9 2452 13.5 Mbps 11.29 13.46
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Conducted Power Measurement Results (Bluetooth)

Conducted Peak Output
Mode Channel Frequency (MHz) Power

(dBm) (mW)

00 2402 -5.08 0.31

LBE 19 2440 -5.11 0.31
39 2480 -5.90 0.26

00 2402 3.48 2.23

GFSK 39 2441 3.42 2.20
78 2480 2.52 1.79

00 2402 2.66 1.85

m/4DQPSK 39 2441 2.58 1.81
78 2480 1.74 1.49

00 2402 2.67 1.85

8DPSK 39 2441 2.66 1.85
78 2480 1.84 1.53

Note:
Per KDB 447498 D01v05r02, the 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test
separation distances<50 mm are determined by:
[(max. power of channel, including tune-up tolerance, m\W) / (min. test separation distance, mm)] . [/ f(GHz)] <
3 for 1-g SAR and] < 7.5 for 10-g extremity SAR

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

®Power and distance are rounded to the nearest mW and mm before calculation

®The result is rounded to one decimal place for comparison

AW f AT Calculated Separation
Max Power Max Power P Frequency Exclusion
Value Distance
Allowed Rounded Rounded (mm) (GHz) thresholds
(dBm) (mW)
4 3 0.9 5 2402 3
Note:

Per KDB 447498 D01v05r02, when the minimum test separation distance is < 5 mm, a distance of 5 mm is
applied to determine SAR test exclusion. The test exclusion threshold is 0.9 which is< 3, SAR testing is not

required.
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8.2 Antenna Location

SM/WCDMA Antenna

BT/Wifi
' Antenna

SAR Measurement Positions

According to the KDB447498 D01 General RF Exposure Guidance v05r02, the test exclusion
threshold is determined by the closet separation between the antenna and the user, if the test
separation distance is <bmm, 5mm is used to determin SAR exclusion threshold.

Per KDB447498 D01, 4.3.1. Standalone SAR test exclusion considerations
1) The 1-g and 10-g SAR test exclusion thresholds 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)] - [Nf(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR, where
* f(GHz) is the RF channel transmit frequency in GHz
* Power and distance are rounded to the nearest mW and mm before calculation
* The result is rounded to one decimal place for comparison
* 3.0 and 7.5 are referred to as the numeric thresholds in the step 2 below

The test exclusions are applicable only when the minimum test separation distance is < 50 mm and for
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is
< 5 mm, a distance of 5 mm according to 5) in section 4.1 is applied to determine SAR test exclusion.

2) At 100 MHz to 6 GHz and for test separation distances > 50 mm, the SAR test exclusion
threshold is determined according to the following, and as illustrated in Appendix B:

a) [Power allowed at numeric threshold for 50 mm in step 1) + (test separation distance - 50

mm)-( f(MHz)/150)] mW, at 100 MHz to 1500 MHz

b) [Power allowed at numeric threshold for 50 mm in step 1) + (test separation distance - 50
mm)-10] mW at > 1500 MHz and < 6 GHz
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SAR test exclusion table
WCDMA | WCDMA
Wireless Interface G;.sss?gto 2951898? Band Il Band V 88/2'/:]1
RMC RMC 9
Exposure Tune-up Maximum
Position Power(dBm) 24.0 22.0 24.0 24.0 15.0
Tune-up Maximum
Power(mW) 251 158 251 251 32
Test Exclusion Ratio 45.9 43.3 68.8 45.9 10
Antenna to User(mm) 2 2
. SAR exclusion
Rear side threshold(mW) 16 11 11 16 10
SAR test required?
Antenna to User(mm) 10 10
. SAR exclusion
Front side threshold(mW) 32 22 22 33 19
SAR test required? | NCSINNIINCSINNNNVCSINVESIN  No |
Antenna to User(mm) 5 70
. . SAR exclusion
Right side threshold(mW) 16 11 11 16 296
SAR test required? | NCSINMIINCSINNNVCSIYes  No |
Antenna to User(mm) 40 3
: SAR exclusion
Left side threshold(mW) 131 87 87 131 10
SAR test required? _ [NCERIINCS S
Antenna to User(mm) 170 3
: SAR exclusion
Top side threshold(mW) 832 1309 1309 832 10
SAR test required? No No No No [INes |
Antenna to User(mm) 5 178
Bottom SAR exclusion
side threshold(mW) 16 1 1 16 1376
SAR test required? [ INGSNNMINNCSINNNNNCSIIVESIN  No |
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8.3 TEST RESULTS
8.3.1 SAR Test Results Summary

Test position and configuration

Head SAR was performed with the device configured in the positions according to IEEE1528, and
Body SAR was performed with the device Omm from the phantom; Body SAR was also performed with
the headset attached and without.

Operation Mode -

According to KDB 447498 D01 v05r02 ,for each exposure position, if the highest 1-g SAR is <
0.8 W/kg, testing for low and high channel is optional.

Per KDB 865664 D01 v01r03,for each frequency band, if the measured SAR is =0.8W/Kg,
testing for repeated SAR measurement is required , that the highest measured SAR is only to be
tested. When the SAR results are near the limit, the following procedures are required for each
device to verify these types of SAR measurement related variation concerns by repeating the
highest measured SAR configuration in each frequency band.

When the original highest measured SAR is =0.8W/Kg, repeat that measurement once.

Perform a second repeated measurement only if the ratio of largest to smallest SAR for the
original and first repeated measurements is >1.20 or when the original or repeated measurement
is =1.45 W/Kg.

Perform a third repeated measurement only if the original, first and second repeated measurement
is =1.5 W/Kg and ratio of largest to smallest SAR for the original, first and second measurement
is =1.20. -

Body-worn exposure conditions are intended to voice call operations, therefore GSM voice call
mode is selected to be test.

According to KDB 648474 D04 v01r02,when the reported SAR for a body-worn accessory
measured without a headset connected to the handset is <1.2W/Kg, SAR testing with a
headset connected is not required. -

According to 941225 D06 v02, when the overall device length and width are>9cmx5cm, Hotspot
mode with a test separation distance of 10mm. For device with form factors smaller than 9cmx5cm,
Hotspot mode with a test separation distance of 5mm. Body SAR was also performed with the
headset attached and without.

According to 248227 D01 v01r02, SAR is not required for 802.11g channels when the maximum
average output power is less than 1/4dB higher than measured on the corresponding 802.11b
channels.

Maximum Scaling SAR in order to calculate the Maximum SAR values to test under the standard
Peak Power, Calculation method is as follows:

Maximum Scaling SAR =tested SAR (Max.) x [maximum turn-up power (mw)/ maximum
measurement output power(mw) ]
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1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn



Page 35 of 104 Report No.: GTI20140612F-5
8.3.2 Standalone SAR
SAR Values [GSM 850 (GSM/GPRS)]
Maximum N ('igde Limit SAR+ 1.6 Wikg
Test Channel/ Time | Duty | Allowed . Measured
Position |Frequency(MHz)| slot |Cycle| Power rower prift AR Scaling Rg&c:arted Graph
(dBm) (dB) SAR1s | Factor (W/k;;g) Results
(dBm) (W/kg)
Test Position of Head
Left/Cheek 190/836.6 GSM | 1:8.3 33 32.68 0.02 0.0117 1.08 0.013 Figure. 1
Left/Tilt 190/836.6 GSM | 1:8.3 33 32.68 0.04 0.0044 1.08 0.005 N/A
Right/Cheek 190/836.6 GSM | 1:8.3 33 32.68 0.01 0.0101 1.08 0.011 N/A
Right/Tilt 190/836.6 GSM | 1:8.3 33 32.68 0.08 0.0041 1.08 0.004 N/A
Test position of Body (Distance 0mm)
Rear Side 190/836.6 2Txslots | 1:4.15 24 23.94 -0.09 0.120 1.01 0.121 Figure.2
Front Side 190/836.6 2Txslots [ 1:4.15 24 23.94 -0.01 0.087 1.01 0.088 N/A
Left Edge 190/836.6 2Txslots | 1:4.15 24 23.94 -0.03 0.035 1.01 0.035 N/A
Right Edge 190/836.6 2Txslots | 1:4.15 24 23.94 0.05 0.091 1.01 0.092 N/A
Top Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Bottom Edge 190/836.6 2Txslots | 1:4.15 24 23.94 -0.04 0.074 1.01 0.075 N/A
Worst Case Position of Body with EGPRS (Distance 0mm)
Rear Side 190/836.6 2Txslots | 1:4.15 24 23.71 -0.11 0.112 1.07 0.120 N/A

Note: 1.The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. When multiple slots are used, SAR should be tested to account for the maximum source-based time-averaged output power.
4. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported SAR
was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
5. When the maximum output power and tune-up tolerance specified for production units in a secondary mode is < 4 dB higher
than the primary mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified maximum output
power and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not
required for the secondary mode
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SAR Values [GSM 1900 (GSM/GPRS)]

Maximum N Drift Limit SAR1g 1.6 W/kg
Channel/ Conducted | = 0-21dB
Test Frequency Time Duty Allowed . Measured
Position slot Cycle Power Power Drift Scaling RGO Graph
(MHz) @m | @@ | SARw | Factor| SURS | Results
(dBm) (W/kg)
Test Position of Head
Left Cheek 661/1880 GSM 1:8.3 30 29.78 0.02 0.060 1.05 0.063 Figure.3
Left Tilt 661/1880 GSM 1:8.3 30 29.78 0.05 0.018 1.05 0.019 N/A
Right Cheek | 661/1880 GSM 1:8.3 30 29.78 -0.14 0.046 1.05 0.048 N/A
Right Tilt 661/1880 GSM 1:8.3 30 29.78 0.17 0.013 1.05 0.014 N/A
Test position of Body (0mm)
Rear Side 661/1880 | 4 Txslots | 1:2.07 22 21.80 0.01 0.539 1.05 0.593 Figure.4
Front Side 661/1880 | 4 Txslots | 1:2.07 22 21.80 0.02 0.325 1.05 0.358 N/A
Left Edge 661/1880 | 4 Txslots | 1:2.07 22 21.80 -0.03 0.104 1.05 0.114 N/A
Right Edge 661/1880 | 4 Txslots | 1:2.07 22 21.80 0.05 0.368 1.05 0.405 N/A
Top Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Bottom Edge | 661/1880 | 4 Txslots | 1:2.07 22 21.80 -0.11 0.296 1.05 0.326 N/A
Worst Case Position of Body With EGPRS (Distance 0mm)
Rear Edge 661/1880 | 4 Txslots | 1:2.07 22 21.82 -0.07 0.533 1.04 0.554 N/A

Note: 1.The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).
3. When multiple slots are used, SAR should be tested to account for the maximum source-based time-averaged output power.
4. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported
SAR was < 1.2 W/kg; no additional SAR evaluations using a headset cable were required.
5.When the maximum output power and tune-up tolerance specified for production units in a secondary mode is < %4 dB higher than
the primary mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified maximum output power
and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not required for the
secondary mode
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SAR Values [WCDMA Band Il (WCDMA/HSDPA/HSUPA)]
Maximum + (?_'Zi:t e Limit SARg 1.6 Wikg
Channel/ Conducted
Test Frequency Channel Duty | Allowed . Measured
Position Type Cycle| Power power orift Scaling Rg;;&rted Graph
(MHz) (dBm) (dB) SAR1g | Factor (Wlkgi Results
(dBm) (W/kg)
Test Position of Head

Left Cheek 9400/1880 RMC 12.2K | 1:1 24 23.59 -0.10 0.090 1.10 0.099 |Figure.5

Left Tilt 9400/1880 RMC 12.2K | 1:1 24 23.59 0.08 0.031 1.10 0.034 N/A

Right Cheek 9400/1880 RMC 12.2K | 1:1 24 23.59 -0.07 0.082 1.10 0.090 N/A

Right Tilt 9400/1880 RMC 12.2K | 1:1 24 23.59 -0.16 0.025 1.10 0.028 N/A

Test position of Body (Distance 0mm)

9262/1852.4 RMC 12.2K | 1:1 24 23.47 0.05 0.742 1.13 0.838 N/A
Rear Side 9400/1880 RMC 12.2K | 1:1 24 23.59 0.13 0.785 1.10 0.864 |Figure.6

9538/1907.6 RMC 12.2K | 1:1 24 23.30 0.08 0.725 1.17 0.848 N/A

Front Side 9400/1880 RMC 12.2K | 1:1 24 23.59 -0.08 0.427 1.10 0.470 N/A

Left Edge 9400/1880 RMC 12.2K | 1:1 24 23.59 0.06 0.163 1.10 0.179 N/A

Right Edge 9400/1880 RMC 12.2K | 1:1 24 23.59 0.01 0.459 1.10 0.505 N/A

Top Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Bottom Edge 9400/1880 RMC 12.2K | 1:1 24 23.59 -0.02 0.371 1.10 0.408 N/A

Worst Case Position of SAR (15" Repeated SAR, Distance 0mm)
Rear Side 9400/1880 RMC 12.2K | 1:1 24 23.59 0.03 0.768 1.04 0.845 N/A

Note: 1.The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported SAR
was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
4 When the maximum output power and tune-up tolerance specified for production units in a secondary mode is < %4 dB higher than
the primary mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified maximum output power
and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not required for the
secondary mode
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SAR Values [WCDMA Band V (WCDMA/HSDPA/HSUPA)]

Maximum Drift Limit SAR1 1.6 Wikg
C +0.21dB
Channel/ onducted
Test Channel Duty | Allowed Measured
Frequenc .
Positi ‘ g T Cvel P Power Drift Scaling REETTES Graph
osition e cle ower
(MHz) e Y (dBm) (dB) SARig | Factor (SVQIE;]‘; Results
(dBm) (W/kg)
Test Position of Head
Left Cheek 4183/836.6 RMC 12.2K 1:1 24 23.44 0.09 0.011 1.14 0.013 |Figure.7
Left Tilt 4183/836.6 RMC 12.2K 1:1 24 23.44 -0.12 0.0044 1.14 0.005 N/A
Right Cheek 4183/836.6 RMC 12.2K 1:1 24 23.44 0.060 0.0098 1.14 0.011 N/A
Right Tilt 4183/836.6 RMC 12.2K 1:1 24 23.44 0.010 0.0041 1.14 0.005 N/A
Test position of Body (Distance 0mm)
Rear Side 4183/836.6 RMC 12.2K 1:1 24 23.44 0.04 0.299 1.14 0.341 |Figure.8
Front Side 4183/836.6 RMC 12.2K 11 24 23.44 0.14 0.176 1.14 0.201 N/A
Left Edge 4183/836.6 RMC 12.2K 1:1 24 23.44 -0.02 0.069 1.14 0.079 N/A
Right Edge 4183/836.6 RMC 12.2K 1:1 24 23.44 -0.06 0.193 1.14 0.220 N/A
Top Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Bottom Edge 4183/836.6 RMC 12.2K 1:1 24 23.44 0.03 0.145 1.14 0.165 N/A

Note: 1.The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. Per FCC KDB Publication 648474 D04, SAR was evaluated without a headset connected to the device. Since the reported SAR
was < 1.2 W/kg, no additional SAR evaluations using a headset cable were required.
4.When the maximum output power and tune-up tolerance specified for production units in a secondary mode is < 4 dB higher than
the primary mode or when the highest reported SAR of the primary mode is scaled by the ratio of specified maximum output power
and tune-up tolerance of secondary to primary mode and the adjusted SAR is < 1.2 W/kg, SAR measurement is not required for the
secondary mode

Shenzhen General Testing & Inspection Technology Co., Ltd.

1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Fax: (86)755-86116468

Tel.: (86)755-27588991

Http://www.sz-ctc.com.cn




Page 39 of 104

SAR Values (802.11b/g/n)

Report No.: GTI20140612F-5

Maximum + 5_'::‘ e Limit of SAR 1.6 W/kg
Channel/ Conducted
Test Duty | Allowed
- Frequency | service e e Measured et S— -
Position () Cycle | Power B (dB) SAR1g F‘;it'gf’ (Svc;i;g) Rer:&ts
(dBm) (W/kg)
Test Position of Head

Left Cheek 6/2437 DSSS 1:1 15 14.58 0.11 0.264 1.10 0.290 Figure.9
Left Tilt 6/2437 DSSS 1:1 15 14.58 0.12 0.233 1.10 0.256 N/A
Right Cheek 6/2437 DSSS 1:1 15 14.58 0.05 0.283 1.10 0.311 N/A
Right Tilt 6/2437 DSSS 1:1 15 14.58 0.09 0.257 1.10 0.283 N/A

Test position of Body (Distance 0mm)

Rear Side 6/2437 DSSS 1:1 15 14.58 0.06 0.427 1.10 0.470 Figure.10
Front Side N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Left Edge 6/2437 DSSS 1:1 15 14.58 -0.04 0.298 1.10 0.328 N/A
Right Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Top Edge 6/2437 DSSS 1:1 15 14.58 0.11 0.336 1.10 0.370 N/A
Bottom Edge N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A

Note: 1. The value with green color is the maximum SAR Value of each test band.
2. Per FCC KDB Publication 447498 D01, if the reported (scaled) SAR measured at the middle channel or highest output power
channel for each test configuration is < 0.8 W/kg then testing at the other channels is optional for such test configuration(s).

3. KDB 248227-SAR is not required for 802.11g/n channels when the maximum average output power is less than % dB higher than
measured on the corresponding 802.11b channels.
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8.3.3 Simultaneous SAR Evaluation
Application Simultaneous Transmission information:

Tablet

NO. | Simultaneous Transmission Configurations Note
Head Body
1 GSM(Voice) + WLAN2.4GHz(data) Yes - -
2 | WCDMA(Voice) + WLAN2.4GHz(data) Yes - -
3 | GSM(Voice) + Bluetooth(data) Yes - -
4 | WCDMA((Voice) + Bluetooth(data) Yes - -
5 | GPRS/EDGE(Data) + WLAN2.4GHz(data) - Yes 2.4GHz Hotspot
6 | WCDMA(Data) + WLAN2.4GHz(data) - Yes 2.4GHz Hotspot
7 | GPRS/EDGE(Data) + Bluetooth(data) - Yes Bluetooth Tethering
8 | WCDMA(Data) + Bluetooth(data) - Yes Bluetooth Tethering
NOTE:
1) WLANZ2.4GHz and Bluetooth share the same antenna, and cannot transmit simultaneously.
2) The Reported SAR summation is calculated based on the same configuration and test position.
3) Per KDB 447498 D01v05r02, simultaneous transmission SAR is compliant if,

a) Scalar SAR summation < 1.6W/kg.

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

c) If SPLSR=

d) Simultaneously transmission SAR measurement, and the reported multi-band SAR < 1.6W/kg

0.04, simultaneously transmission SAR measurement is not necessary

4) For simultaneous transmission analysis, Bluetooth SAR is estimated per KDB 447498 D01v05r02
based on the formula below.
a) (max. power of channel, including tune-up tolerance, mW) / (min. test separation distance,
mm)] .[ ¥ f(GHz)/ x] W/kg for test separation distances =50 mm; where x = 7.5 for 1-g SAR, and x
=18.75 for 10-g SAR.
b) When the minimum separation distance is < 5mm, the distance is used 5mm to determine SAR
test exclusion.
c) 0.4 W/kg for 1-g SAR and 1.0 W/kg for 10-g SAR, when the test separation distances is > 50 mm.
d) Bluetooth estimated SAR is conservatively determined by 5mm separation, for all applicable
exposure positions.

Bluetooth Bluetooth Exposure Estimated
Max Power Allowed (dBm) Max Power Rounded(mW) Position SAR (W/kg)
4 3 All Positions 0.125
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Simultaneous transmission SAR for WIFI and GSM/WCDMA

SAR14(W/kg) Peak
GSM | GSM | WCDMA |WCDMA wigl | MAX. | location

e [Pesiten 850 1900 | Band Il | Band V 2SARq4 separation
ratio
Left, Cheek 0.013 | 0.063 | 0.099 0.013 | 0.290 | 0.389 N/A
Left, Tilt 0.005 | 0.019 | 0.034 0.005 | 0.256 | 0.290 N/A
Right, Cheek 0.011 | 0.048 | 0.090 0.011 | 0.311 | 0.401 N/A
Right, Tilt 0.004 | 0.014 | 0.028 0.005 | 0.283 | 0.311 N/A
Rear Side 0.121 | 0.593 | 0.864 | 0.341 | 0.470 | 1.334 N/A
Front Side 0.088 | 0.358 | 0.470 0.201 N/A | 0.470 N/A
Left Edge 0.035 | 0.114 0.179 0.079 | 0.328 NA N/A
Right Edge 0.092 | 0.405 | 0.505 | 0.220 N/A | 0.505 N/A
Top Edge N/A N/A N/A N/A 0.370 | 0.370 N/A
Bottom Edge 0.075 | 0.326 | 0.408 0.165 N/A | 0.408 N/A

MAX. ZSAR4 = 1.334W/kg <1.6 W/kg, so the Simultaneous transmission SAR with volume scan are
not required for WIFI and GSM/WCDMA

Simultaneous transmission SAR for Bluetooth and GSM/WCDMA

SAR4(W/kg) WCDM Peqk
GSM | GSM | WCDMA A Bluetooth MAX. Iocathn
e 850 1900 Band Il Band V 2SARq4 sep%;?(;uon

Left, Cheek 0.013 | 0.063 | 0.099 | 0.013 0.125 0.224 N/A
Left, Tilt 0.005 | 0.019 | 0.034 | 0.005 0.125 0.159 N/A
Right, Cheek 0.011 | 0.048 | 0.090 | 0.011 0.125 0.215 N/A
Right, Tilt 0.004 | 0.014 | 0.028 | 0.005 0.125 0.153 N/A
Rear Side 0.121 | 0.593 | 0.864 | 0.341 0.125 0.989 N/A
Front Side 0.088 | 0.358 | 0.470 | 0.201 0.125 0.595 N/A
Left Edge 0.035 | 0.114 0.179 | 0.079 0.125 0.304 N/A
Right Edge 0.092 | 0.405 | 0.505 | 0.220 0.125 0.630 N/A
Top Edge N/A N/A N/A N/A 0.125 0.125 N/A
Bottom Edge 0.075 | 0.326 | 0.408 | 0.165 0.125 0.533 N/A

MAX. ZSAR4 = 0.989 W/kg <1.6 W/kg, so the Simultaneous transmission SAR with volume scan are
not required for BT and GSM/WCDMA

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn



==

| / Page 42 of 104 Report No.: GTI20140612F-5
hS

o

9. System Check Results

System Performance Check at 835 MHz Head
Date: 30/12/2014

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

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

Medium parameters used (interpolated): f = 835 MHz; o = 0.89 S/m; ¢, = 41.50; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF(6.23, 6.23, 6.23); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x61x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 3.08 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 52.994 V/m; Power Drift = 0.08 dB
Peak SAR (extrapolated) = 3.442 W/kg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.49 W/kg
Maximum value of SAR (measured) = 2.99 W/kg

-2.16
-4.32
-6.47

-8.63

'1“;?9

0 dB = 3.08W/kg=9.77dB W/kg

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

Date: 31/12/2014

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

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

Medium parameters used (interpolated): f = 835 MHz; o = 0.96 S/m; ¢, = 55.87; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (6.11, 6.11, 6.11); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x61x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 3.24 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 46.528 VV/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 3.562 W/kg

SAR(1 g) = 2.41 W/kg; SAR(10 g) = 1.58 W/kg
Maximum value of SAR (measured) = 3.16 W/kg

dB

-2.05
-4.11
-6.16

-8.22

-10.27

0 dB = 3.24 W/kg = 10.21dB W/kg

System Performance Check 835MHz Body 250mW

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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System Performance Check at 1900 MHz Head

Date: 30/12/2014

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

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

Medium parameters used (interpolated): f = 1900 MHz; o = 1.45 S/m; er = 39.75; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (5.03, 5.03, 5.03); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x61x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 11.55 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 91.818 V/m; Power Drift = -0.06 dB
Peak SAR (extrapolated) = 14.352 W/kg

SAR(1 g) =9.61 W/kg; SAR(10 g) = 4.99 W/kg
Maximum value of SAR (measured) = 11.43 W/kg

-3.83
-1.66
-11.49

-15.32

-19.15

0 dB =11.55 W/kg = 21.25 dB W/kg

System Performance Check 1900MHz Head 250mW

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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System Performance Check at 1900 MHz Body

Date: 31/12/2014

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

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

Medium parameters used (interpolated): f = 1900 MHz; o = 1.57 S/m; er =51.05; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (4.66, 4.66, 4.66); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (61x61x1): Measurement grid: dx=15.00 mm, dy=15.00 mm
Maximum value of SAR (interpolated) = 12.45 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 83.816 V/m; Power Drift = -0.07 dB
Peak SAR (extrapolated) = 16.826 W/kg

SAR (1 g) =9.81 W/kg; SAR (10 g) = 5.17 W/kg
Maximum value of SAR (measured) = 12.37 W/kg

dB
0

-3.64
-7.28
-10.93

-14.57

-18.21

0dB =12.45 W/kg = 21.90 dB W/kg

System Performance Check 1900MHz Body 250mW

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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System Performance Check at 2450 MHz Head

Date: 30/12/2014

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

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

Medium parameters used (interpolated): f = 2450 MHz; o = 1.88 S/m; er = 37.97; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (4.43, 4.43, 4.43); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x81x1): Measurement grid: dx=12.00 mm, dy=12.00 mm
Maximum value of SAR (interpolated) = 16.91 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 97.414 VV/m; Power Drift = -0.05 dB
Peak SAR (extrapolated) = 26.08 W/kg

SAR (1 g) =12.77 W/kg; SAR (10 g) = 5.96 W/kg
Maximum value of SAR (measured) = 16.83 W/kg

-4.64
9.27
-13.91

-18.54

-23.18

0 dB =16.91 W/kg = 24.56 dB W/kg

System Performance Check 2450MHz Head 250mW

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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System Performance Check at 2450 MHz Body

Date: 31/12/2014

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

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

Medium parameters used (interpolated): f = 2450 MHz; o = 2.02 S/m; er = 50.71; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (4.23, 4.23, 4.23); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x81x1): Measurement grid: dx=12.00 mm, dy=12.00 mm
Maximum value of SAR (interpolated) = 16.75 W/kg

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) = 26.58 W/kg

SAR (1 g) =12.89 W/kg; SAR (10 g) = 6.04 W/kg
Maximum value of SAR (measured) = 16.68 W/kg

-4.42
-8.84

-13.25
17.67

-22.09

0 dB = 16.75 W/kg = 24.48 dB W/kg

System Performance Check 2450MHz Body 250mW

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn



I{/@j} Page 48 of 104 Report No.: GTI20140612F-5
S

10. SAR Test Graph Results
GSM 850 Left Cheek Middle

Date: 30/12/2014

Communication System: Customer System; Frequency: 836.6 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 836.6 MHz; o = 0.89 S/m; ¢, = 41.48; p = 1000 kg/m®
Phantom section: Left Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (6.23, 6.23, 6.23); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0348 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.439 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 0.0402 W/kg

SAR(1 g) = 0.0117 W/kg; SAR(10 g) = 0.00876W/kg
Maximum value of SAR (measured) = 0.0341 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =0.0348 W/kg = -29.16 dB W/kg
Figure 1 Left Head Cheek GSM 850 Channel 190

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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GSM 850 GPRS (2Txslots) Rear Side Middle

Date: 31/12/2014

Communication System: Customer System; Frequency: 836.6 MHz; Duty Cycle: 1:4.15
Medium parameters used: f = 836.6 MHz; 0 = 0.96 S/m; ¢, = 55.86; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (6.11, 6.11, 6.11); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.129 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 0.846 V/m; Power Drift = -0.09 dB
Peak SAR (extrapolated) = 0.261 W/kg

SAR(1 g) = 0.120 W/kg; SAR(10 g) = 0.059 W/kg
Maximum value of SAR (measured) = 0.120 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB =0.129 W/kg = -17.79 dB W/kg

Figure 2 : Body Rear Side, GSM 850 GPRS (2Txslots) Channel 190

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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GSM 1900 Left Cheek Middle

Date: 30/12/2014

Communication System: Customer System; Frequency: 1880 MHz; Duty Cycle: 1:8.30042
Medium parameters used: f = 1880 MHz; 0 = 1.45 S/m; ¢, = 39.74; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (5.03, 5.03, 5.03); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0670 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.080 V/m; Power Drift = 0.02 dB
Peak SAR (extrapolated) = 0.091 W/kg

SAR(1 g) = 0.060 W/kg; SAR(10 g) = 0.037 W/kg
Maximum value of SAR (measured) = 0.0638 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.0670 W/kg = -23.48 dB W/kg

Figure 3 Left Head Cheek GSM 1900 Channel 661

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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GSM 1900 GPRS (4Txslots) Rear Side Middle

Date: 31/12/2014

Communication System: Customer System; Frequency: 1880 MHz; Duty Cycle: 1:2.07491
Medium parameters used: f = 1880 MHz; o = 1.57 S/m; ¢, = 51.14; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (4.66, 4.66, 4.66); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.583 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.715 V/m; Power Drift = 0.01 dB
Peak SAR (extrapolated) = 1.070 W/kg

SAR(1 g) = 0.539 W/kg; SAR(10 g) = 0.274 W/kg
Maximum value of SAR (measured) = 0.600 W/kg

-5.56
-11.12
-16.67

-22.23

-27.79

0 dB =0.583 W/kg = -4.69 dB W/kg

Figure 4 : Body Rear Side, GSM 1900 GPRS (4Txslots) Channel 661

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn



7o
( ) Page 52 of 104 Report No.: GTI20140612F-5
RN

o

WCDMA Band Il Left Cheek Middle

Date: 30/12/2014

Communication System: WCDMA,; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.45 S/m; ¢, = 39.74; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (5.03, 5.03, 5.03); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.101 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 2.468 V/m; Power Drift = -0.10 dB
Peak SAR (extrapolated) = 0.135 W/kg

SAR(1 g) = 0.090 W/kg; SAR(10 g) = 0.055 W/kg
Maximum value of SAR (measured) = 0.0977 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =0.101 W/kg = -19.91 dB W/kg

Figure 5: Left Head Cheek WCDMA Band Il Channel 9400

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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WCDMA Band Il Rear Side Middle

Date: 31/12/2014

Communication System: WCDMA,; Frequency: 1880 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1880 MHz; o = 1.57 S/m; ¢, = 51.14; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (4.66, 4.66, 4.66); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.875 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.392 V/m; Power Drift = 0.13 dB
Peak SAR (extrapolated) = 1.527 W/kg

SAR(1 g) = 0.785 W/kg; SAR(10 g) = 0.403 W/kg
Maximum value of SAR (measured) = 0.869 W/kg

-6.72
-13.44
-20.16

-26.88

-33.60

0 dB = 0.875 W/kg = -1.16 dB W/kg

Figure 6 : Body, Rear Side, WCDMA Band Il Channel 9400

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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WCDMA Band V Left Cheek Middle

Date: 30/12/2014

Communication System: WCDMA,; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium parameters used: f = 836.6 MHz; 0 = 0.89 S/m; ¢, = 41.48; p = 1000 kg/m3
Phantom section: Left Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (6.23, 6.23, 6.23); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM,;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.0121 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.162 V/m; Power Drift = 0.09 dB
Peak SAR (extrapolated) = 0.014 W/kg

SAR(1 g) = 0.011 W/kg; SAR(10 g) = 0.00895 W/kg
Maximum value of SAR (measured) = 0.0120 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =0.0121 W/kg = -38.34 dB W/kg

Figure 7 Left Head Cheek WCDMA Band V Channel 4183

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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WCDMA Band V Rear Side Middle

Date: 31/12/2014

Communication System: WCDMA,; Frequency: 836.6 MHz; Duty Cycle: 1:1
Medium parameters used: f = 836.6 MHz; 0 = 0.96 S/m; ¢, = 55.86; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (6.11, 6.11, 6.11); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (81x131x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.352 W/kg

Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 1.177 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 0.675 W/kg

SAR(1 g) = 0.299 W/kg; SAR(10 g) = 0.145 W/kg
Maximum value of SAR (measured) = 0.346 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.352 W/kg = -9.07 dB W/kg

Figure 8: Body, Rear Side, WCDMA Band V Channel 4183

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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802.11b Right Cheek Middle

Date: 30/12/2014

Communication System: WLAN; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 0 = 1.89 S/m; ¢, = 38.02; p = 1000 kg/m3
Phantom section: Right Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (4.43, 4.43, 4.43); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (121x171x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.315 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 5.423 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.736 W/kg

SAR(1 g) = 0.283 W/kg; SAR(10 g) = 0.117 W/kg
Maximum value of SAR (measured) = 0.311 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.315 W/kg = -10.03 dB W/kg

Figure 9: Right Head Cheek 802.11b Channel 6

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn
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802.11b Rear Side Middle

Date: 31/12/2014

Communication System: Customer System; Frequency: 2437 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2437 MHz; 0 = 2.02 S/m; ¢, = 50.72; p = 1000 kg/m3
Phantom section: Flat Section

DASY5 Configuration:
*Probe: ES3DV3 - SN3292; ConvF (4.23, 4.23, 4.23); Calibrated: 15/08/2014;
*Sensor-Surface: 4mm (Mechanical Surface Detection)
*Electronics: DAE4 Sn1315; Calibrated: 22/07/2014
*Phantom: SAM 1; Type: SAM;
*Measurement SW: DASY52, Version 52.8 (2); SEMCAD X Version 14.6.6 (6824)

Area Scan (121x171x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.467 W/kg

Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 3.797 V/m; Power Drift = 0.06 dB
Peak SAR (extrapolated) = 1.156 W/kg

SAR(1 g) = 0.427 W/kg; SAR(10 g) = 0.172 W/kg
Maximum value of SAR (measured) = 0.446 W/kg

-10.00
-20.00
-30.00

-40.00

-50.00

0 dB = 0.467 W/kg = -6.61 dB W/kg

Figure 10: Body, Back Side, 802.11b Channel 6
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11. CALIBRATION CERTIFICATE
11.1 Probe Calibration Certificate ES3DV3 (3292)

Calibration Laboratory of
Schrid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

g Schwelizerischor Halibrierdionst

C Service suisso d'dtalennage

s Servizio svizzero di taratura
Swisa Calibration Sorvice

Accredited by Ihe Swiss Accreddaton Senice (SAS) Accreditation Mo: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilatoral Agreemant for the recognition of calibration contificates

client  ClQ (Auden) Certificate No: ES3-3292_Aug14
CALIBRATION CERTIFICATE 22 |
Object ES3DV3 - SN:3292 1
Calibration procedure(s) QA CAL-01.v9, OA CAL-12.v9, QA CAL-23.v5 QA CAL-25.v6

Calibration procedure for dosimetric E-field probes

Calibration date: August 15, 2014

This coliwation cerficato documents the traceabiity 10 natonal standards. which reahae The physscal units of measurements (S1)

The moasurements and the uncertantes with cenfidence probabeily are given on the loBowing pages and are pan of the certlicate |
{ |
! Al calibratong have DRen condiptied in the cosed boratony Tacily: enmarcnment temperalurs (22 = 3)"C and humicty < T0%. |

| Calibeation Equipmant used (MBTE critical for calibration)
[ Primary Standards 1D Cal Date (Cerificate MNo.) Scheduied Caltration
Fowes meder E44108 GE41293874 0G-Ape-14 (Mo, 21T-01911) Apr-15
Power sensor E44124 MY 41438087 03-Ape-14 (No. 217-01911) Apr-15
Relerence 3 dB Attenuator SH: 55054 {30) 03-Ape-14 (No. 217-01815) Apr-15
Refetence 20 ¢ Attenuator | SN: S5277 (20%) 03-Ape-14 (No. 217-01918) Apt-15
Reference 30 ¢8 Attenuior SH: 55129 (30b) 03-Ape-14 (Mo, 217-01820) Ape-15
Relference Probe ESI0ONZ SH: 3013 30-Dapc-13 (Mo, ES3-3013_Decid) Dac-14
i DAE4 SH. 60 13-Dec-13 (Mo. DAE4-6560_Dect3) Dec-14
Secondary Standards 4] Check Date (in houso) Schoduled Chock
AF genorator HP 86480 US3IB42U01700 4-Aug-99 [in house chack Ape-13) in howse chock: Apr-16
Metwork Anabyzes HP BT53E US37390585 18-0ct-01 {in house check Oct-13) In houss check: Oct-14

Name Function . g '
Cabbrated by: Claudio Loubior Leboratory Technkcinn _
Approved by. Katja Pokovic Technical Manager M g

Issued: August 15, 2014

Thes calibration cenificate shall no! be reproduced excopt in ull wihoul written approval of the laboratony
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Calibration Laboratory of

: g  Schweizerischer Halibrierdionst
Schmid & Partner ¢ Servite suisse détalonnage
Engineering AG g Serviio svizzere di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Calibealion Service
Accredited by the Swiss Accreddabon Service (SAS) Accreditation No,: SCS 108
The Swiss Accroditation Service is ono of the signatorios to the EA
Muttilateral Agreement for the recognition of calibration certificates
Glossary:
TSL tissue simulating liquid
NORMxy.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 dependant linearization parameters
Polarization ¢ o rolation around probe axis
Polarization 5 & rolation around an ax:s that is in the plane normal o probe axis (al measurement center),
i.e., & = 0 is normal to probe axis
Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, "Frocedure to measure the Specific Absorplion 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 polanization 8 = 0 (f = 800 MHz in TEM-cell; { > 1800 MHz: R22 waveguide),
NORM=.y,.z are only intermediale values, i.e., the uncertainties of NORMz,y,z does not affect the E*-field
uncartainty inside TSL (seo below ConvF).

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

«  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncerainty required). OCP does not depend on frequency nor media.

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

o Axwz Bry.z: Cawz; Oxy.z: VRe w2z A B, C, D are numerical inearization 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 vollage across the diode.

+ ConvF and Boundary Effect Parameters: Assessed in flal phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { = 800 MHz. The same selups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These paramelers are
used in DASY4 software to improve probe accuracy close o the boundary, The sensitivity in TSL cormesponds
to NORMz.y.z ° ConvF whereby the uncerainly 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 4 50 MHz to 100
MHz,

«  Sphercal isotropy (30 daviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a palch antenna.

+ Sensor Offsel: The sensor offsel corresponds 1o the offset of virlual measurement center from the prabe tip
{on probe axis). Mo tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the NORM (no
uncerainly required).
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ES3DV3A - SN:3292 August 15, 2014

Probe ES3DV3

SN:3292

Manufactured:  July 6, 2010
Repaired: July 28, 2014
Calibrated: August 15, 2014

Calibrated for DASY/EASY Systems

{Mate: non-compatible with DASY2 system!)
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ES30V3- SN:3292 August 15, 2014

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor £ Unc (k=2)
Norm (uVivim)'y* 0.89 0.95 1.46 +10.1%
DCP (mv)* 107.1 106.1 103.9

Modulation Calibration Parameters

uiD Communication System Name A B c | o VR Unc®
dB dBvuV dB mv (k=2}
0 cw x| o0 0.0 10 | 000 | 2007 | @HE%
Y| oo 0.0 1.0 2188
[ 2] oo 0.0 1.0 1985

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

* The uncerainties of Mo, Y. Z do not atfect the E-firld uncertienty inside TSL (see Pages 5 and &)

" Numarica! Enearization parmels uncenainty not required

! Uncenainty i determingd using the max disaalion ffom Ineas responss 3pplying reclangular detnbusion and & exprassed for the square of the
liaid vaiee,
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ES30V3- SN.3202 August 15, 2014

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

Calibration Parameter Determined in Head Tissue Simulating Media

1 (MHz) © P:::'lli:tt:ﬁy‘ cq?gr'::; g ConvF X l ConvF ¥ | ConvFZ | Alpha® Dfnf:f ':'Iu';tj
835 41.5 0.90 B.23 6.23 6.23 (.80 1.11 +12.0 %
900 41.5 0.57 5.10 6.10 5.10 0.78 1.17 +120%
1810 40.0 1.40 5.07 5.07 5.07 0.61 1.36 £12.0%
1900 40.0 1.40 5.03 503 5.03 0.45 1.55 £120%
2100 398 1.49 | 504 504 5.04 0.77 147 £12.0%

2450 39.2 1.80 . 443 | 443 | 443 0.73 1.23 £120%

© Fréquency validdy above 300 MHz of 2 100 MHz only applies for DASY w4 and higher (see Pago 2), else i is restacted fo = 50 MHz. Thie
uncenainty is the RSS of the ConvF uncedainty at casbration Hequency and the u for the indicated froquency band. Frequency validity
Below 200 MHz is = 10, 25 40, 50 and 70 MHz for ComF assessments at 30, 64, 128, 150 and 220 MMz respectvely. Above 5 GHz

wvakdidy can be extended 10 2 110 MHz.

" A Fequoncies below 3 GHz, the validity of (55ue paramelers (v and o) can ba relaxed 1o+ 10% if fquid compenaation formuls & applied 1o
measured SAR values. Al frequenzies above 3 GHE, the vabdity of tissue parameters (c and o) is restricted 1o £ 5% The uncertainty i the RSS of
the ComF unceribenty for indecated 1argel lissue

" hipharDieptn ang delermined diring cabtation SPEAG warrants that the remaining Siviabon dul 1o the Boundary offect after compansation is

Alazys less an 2 1% for frequancees bedow 3 GHz and below £ 2% for frequentes between 3-8 GHz al any datance larger than half the probe tip
chamaier fram the Soundary

Cortificate MNo: ES3-3292_Augl4 Page 50f 11
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ES3IDV3- SM3292 August 15, 2014

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

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity | Depth ™ Unct.
t(MHz)® | Permittivity" {Sim)" ConvFX | ConvFY | ConvFZ | Alpha® | (mm) | (k=2) |
450 56.7 0.94 7.10 I 7.10 710 | 0.3 1.00 £13.3%
835 55.2 0.97 6.11 6.11 €11 | 036 1.78 £ 120% |
900 55.0 1.05 5.97 597 | 5.97 i 0.73 1.22 £12.0%
1810 533 1.52 4.79 4.79 4.79 0.59 1.45 £120%
1900 53.3 1.52 4.66 4.66 4.66 0.41 1.78 +12.0%
| 2100 53.2 1.62 4.77 4.77 477 0.63 1.42 +120%
| 2450 52.7 1.95 423 4.23 4.23 066 | 098 | £120% |

‘Frmmqr-mmmmm¢:1mmmmwww4mmmmmnmmmw 50 MHz. The
uncedainty i the RSS of the ComvF uncenainty al calbration frequency and the unceniainty for the indicated frequancy band. Frequency valdty
balow 300 MHME is = 10, 25, 40, 50 and 70 MHz lor ConvF assessments at 30, 64, 128, 150 and 220 MHz respactively. Above 5 GHz freguency
validily can ba extended 19 £ 110 MHz

" At frequences balow 3 GHz, the valddy of (ssue parameters (c and o) can be refaxed to = 10% if bguid compensation formula is applied to
measyred SAR values A frequencies above 3 GHz. the vasddy of tesue parameters (c and o) is restncted to = 5%, The uncertainty i the RSS of
the CorwF anceriainty for indicated larget tiesue Parameters.
“ AtphaiDepth ane determined during calbration, SPEAG warrants ihat the remainng devabion dui 1o the boundarny effect after compensation i
ahways i2ss than = 1% lor frequencies below 3 GHz and below £ 2% for frequences Between 3-6 GHZ at any datancs rger than hall the probe tip
dicrpnar from the boundary.
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ES30V3- Sh:3292 August 15, 2014

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

g

]

£

£

:

:
-

Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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ES30V3- SM:3202 August 15, 2014
Receiving Pattern (¢), 9 = 0°
=600 MHz, TEM =1800 MHz R22
wa o
15 Y = a5 135 = = -
- 4 : - g 1 i L : ] H
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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ES30V3-~- SN:3202 August 15, 2014
Dynamic Range f(SAR..4)
(TEM cell , foya= 1900 MHz)
3
g
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g
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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ESA0V3- SNI3202 August 15, 2014

Conversion Factor Assessment

=900 MHz, WGLS RS (H_convF) = 1810 MHz, WGLS R22 (H_comf)
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Deviation from Isotropy in Liquid
Error (§, 9), f= 900 MHz

Dewpation

10 08 D8 04 =02 00 02 04 OB 08 1.0
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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ES30V3-ShN3292 August 15,2014

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

Other Probe Parameters

Sensor Arrangement Triangular |
Connector Angle (') -89
Mechanical Surface Delection Mode enabled
Optical Surface Detection Mode disabled
Probe Cverall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point . 2 mm
Probe Tip 1o Sensor ¥ Calibration Point ; Zmm
Frobe Tip to Sensor Z Calibration Point Zmm |
| Recommended Measurement Distance from Surface Imm i
Centiicate Mo: ES3-3292_Augid Page 11 ol 11
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11.2 Probe Calibration Certificate D835V2 (4d134)

a e,
!“\; In Collaboration with c\"‘x:\_:_.:,;'?.,
=] e
_iT 17 s b e a g IacRA
CALIBRATION LABORATORY = B
"-;:"',w""_f:\'_“\hh"“f
Add: No.51 Xueyuan Road. Haidian District, Beijing. 100191, China o CALIBRATION
Tel: +86-10-62304633-2079 Fax: +86-10-6230463 32504 4 Ho. L0570
E=mail: eul@chinatil.com Hitp:www.chinaul.cn
Client ClQ (Auden) Certificate No: Z14-97067

—

CALIBRATI(

Object D835V2 - Si: 4d134

Calibration Procedure(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

Calibration date: July 24, 2014

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

All calibrations have been conducted in the closed laboratory facility. environment lemperature(22+3)C

and hurmidity<70%.
Calibration Equipment used (METE enlical 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 100585 11-Sep-13 (TMC. No. JZ13-443) Sep-14
Reference Probe EX3DV4 SN 3846 3- Sep-13 (SPEAG, No.EX3-3846_3Sep13) Sep-14
DAE4 SN 1331 23-Jan-14 (SPEAG. DAE4-1331_Jan14) Jan -15
Signal Generator E4438C | MY49070393 13-Nev-13 (TMC, No.JZ13-394) Mov-14
MNetwork Analyzer EB362B MY43021135  19-Oct-13 (TMC, Mo JZ13-278) Oct-14
! Mame Function Signature
Calibrated by: Yu Zongying SAR Test Engineer
Reviewed by: Qi Dianyuan SAR Project Leader Jw"-&/
Approved by Lu Bingsong Deputy Director of the laboratory ?’I; gy g g
Issued: July 28, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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LN |, Callaboration with S,
CI7Lsp e 29 o
SR  CALIBRATION LABORATORY 3 et

e i

Add: No S Xoeyuan Road, FHaidian Disarict. Beiging, 100191, China “ = " CALIBRATHOM
Tel: “86-10-62304633-207% Fax: B 106230403 32504 o Mo. L0570
E-muail: cuths chinattl.com Hup:woscchingtl en

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMzx 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 Techniques”, June 2013

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

c) KDBBE5664, 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
end of the certificate. All figures stated in the certificate are valid at the frequency
indicated.

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

+ Feed Point Impedance and Return Loss: These parameters are measured with the
dipole positioned under the liquid filled phantom. The impedance stated is transformed
from the measurement at the SMA connector to the 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.
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 disiribulfan‘
Corresponds to a coverage probability of approximately 95%. |
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A"\, Collaboration with SRy,
=777 s p e a g i%ﬁﬁ
S~  CALIBRATION LABORATORY 2 a
Add: Mo 31 Xoevuan Road. Haidian District, Beijing. 100191, China "Jﬁ: CALIBRATION
Tel: =86-10-62304633-2079 Fax: <86 10-62 30163 32504 o Mo, LO5TO
E-muail: enlefchinatth.oom Hup:Swww.chinatl.cn
Measurement Conditions
DASY system configuration. as far as not gven on page 1
DASY Version DASYSZ 52881222
Extrapolation | Advanced Extrapolation |
Phantom | - :rriplc Flat Phantom 3.1C N
Distance Dipole Center - TS5L ! 15 mm I with Spacer
Zoom Scan Resolution ' dx. dy, dz = 5 mm
. Frequency i 835 MHz £ 1 MHz
Head TSL parameters .
The following parameters and calculalions were applied. o
| Temperature ' Permittivity ! Conductivity
i Neminal Head TSL parameters i zz_n_ t: 415 I 0.90 mhofm
Measured Head TSL parameters : (220x02)°C | MT2E% : 080 mho/m £6 %
i Head TSL temperature change during test . =1.0*C i ween | —
SAR result with Head TSL
SAR averaged over 1 cm’ (1g)of Head TSL | Condition 4'
, SAR measured ; 250 mW input power ' 2Z41mWig
| SAR for nominal Head TSL parameters normalizedto TW | 9.62 mW /g  20.8 % (k=2)
SAR averaged over 10 ¢/’ (10 g) of Head TSL Condition |
SAR measured : 250 mW inpul power 1.5TmWig
SAR for nominal Head TSL parameters : normalized to 1W 5.27 mW fg £ 20.4 % (k=2)
Body TSL parameters
The follewing parameters and calculations were applied,
Temperature Permittivity | Conductivity
Nominal Body TSL parameters 220°C | ss2 | 0.97 mhom
Measured Body TSL parameters (220x£02)°C 5566 % 0.99 mho/m £ 6 %
Body TSL temperature change during test i <1.0°C een —
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition
SAR measured | 250 mW input power | 24T mW /g
SAR for nominal Body TSL parameters | normalized to 1W | .77 mW fg % 20.8 % (k=2)
ihﬁ averaged over 10 e (10 g) of Body TSL Condition |
| SAR measured . 250 mW input power | 164 mW/ig
_E.AR for nominal Body TSL parameters B n:rmalized o 1W | 6.50 mW /g £20.4 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point

ks
! w CALIBRATION

- Mo, LOSTO

v
o

.--:'\ w

4580 + 3.34i0

_Re.lu._m Loss -28 QE S B
Antenna Parameters with Body TSL

| Impedance, iransformed 1o feed point ' s090+7080

| Return Loss - ! ~ -230d8 : __
General Antenna Parameters and Design

: Elecinical Delay (one direction)

1.261 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 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 dipcle arms. because they might bend or the soldered

connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASYS Validation Report for Head TSL
Test Laboratory: TMC, Beijing, China

Report No.: GTI20140612F-5

%l 7 CALIBRATION
No.L0S70

Date: 24.07.2014

DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35SV2 - SN: 4d134
Communication System: UID 0, CW (0): Frequency: 835 MHz;Duty Cycle: 1:1
Medium parameters used: f= 835 MHz: o = 0.904 S/m; &, = 41.7; p = 1000 kg/m’

Phantom section: Center Section

Measurement Standard: DASYS (I[EEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

= Probe: EX3DV4 - SN3846: ConvF(9.32, 9.32, 9.32): Calibrated; 2013-09-03:
« Sensor-Surface: 2mm {Mechanical Surface Detection)

s Electronics: DAE4 Sn1331; Calibrated: 2014-01-23

« Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P31 CA: Serial: 1161/2

+« Measurement SW: DASY32. Version 52.8 (8); SEMCAD X Version 14.6.10

(7331)

System Performance Check at Frequencies below 1 GHz/d=15mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:

dx=5mm, dy=3mm. dz=3mm

Reference Value = 38.91 Vim: Power Drift = -0.05 dB

Peak SAR (extrapolated) = 3.60 W/kg
SAR(] g) = 2.41 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 3.05 Wikg

-2.10

-4.21

-8.42

-10.52

0 dB = 3.05 W/kg = 4.84 dBW/kg
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Impedance Measurement Plot for Head TSL
Trl 511 Log Mag 10.000B/ Ref 0.000d8 [F1]
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P =11 smith (R+3xD) Scale 1.000u [F1 Del]
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DASYS Validation Report for Body TSL Date: 24.07.2014

Test Laboratory: TMC. Beijing. China

DUT: Dipole 835 MHz; Type: D835V2: Serial: D835V2 - SN: 4d134
Communication System: UID 0. CW (0): Frequency: 835 MHz;Duty Cyele: 1:1
Medium parameters used: {'= 835 MHz: 6 = 0.986 S/m: £ = 55.6: p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/NIEC/ANS] C63.19-2007)

DASYS Configuration:

= Probe: EX3DV4 - SN3846: ConvF(8.96, 5.96. §.96): Calibrated: 2013-09-03:

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

¢ Electronics: DAE4 Snl331: Calibrated: 2014-01-23

+ Phantom: Triple Flat Phantom 5.1C: Type: QI 000 P51 CA: Serial; 1161/1

¢ Measurement SW: DASY32. Version 52.8 (8); SEMCAD X Version 14.6.10
(7331)

System Performance Cheek at Frequencies below 1 GH2/d=13mm, Pin=250
mW, dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) {7x7x7)/Cube 0: Measurement
orid: dx=3mm. dy=3mm. dz=3mm

Reference Value = 37.01 V/m: Power Drift = 0.01 dB3

Peak SAR (extrapolated) = 3.66 Wikg

SAR(1 g) = 2.47 W/kg: SAR(10 g) = 1.64 Wikg

Maximum value of SAR (measured) = 3.10 Wikg

-2.00
-4.00

LR

-7.99

-9.99

0 dB =3.10 Wikg = 4.91 dBW/kg
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Impedance Measurement Plot for Body TSL

Tri 511 Log Mag 10.00ds/ ReT 0.000de [Fi]
$0-00 o735, 50000 ez -13.006 48
30, 00
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0. 000
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- \{'-\._./f
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IV 511 s=ith {e+f=) Scale 1.000u0 [F1 oel]
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/
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11.3 Probe Calibration Certificate D1900V2 (5d150)
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Client ClQ (Auden)

CALIBRATI

"ﬂ- Sy b

Object D1900V2 - SN: 5d150

Calibration Procedura(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

Calibration date: July 25, 2014

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID#  Cal Date{Calibrated by, Certificate Mo.) Scheduled Calibration |
Power Meter NRVD 102083 11-Sep-13 (TMC, MNo.JZ13-443) Sep-14
Power sensor NRV-Z5 100595 11-Sep-13 (TMC, No. J213-443) Sep -14
Reference Probe EX3DV4 | SM 3846 3- Sep-13 (SPEAG, No.EX3-3846_Sep13) Sep-14
DAE4 SN 1331 23-Jan-14 (SPEAG, DAE4-1331_Jan14) Jan -15
Signal Generator E4438C | MY42070393  13-Nov-13 (TMC, No.JZ13-394) Nov-14
Metwork Analyzer EB3628 | MY43021135  19-Oct-13 (TMC, No.JZ13-278) Oct-14

MName Function éjgnatu re i

Calibrated by: Yu Zongying SAR Test Engineer |

¥ = 1
Reviewed by: Qi Dianyuan SAR Project Leader M/
Approved by: Lu Bingsong Deputy Director of the Iamrm ?1?; 'I,Bd"r ZF'.; ’

| Issued: July 28, 2014
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |
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Glossary:
TSL tissue simulating liquid
ConvF sensilivity 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) KDE&G5E64, SAR Measurement Requirements for 100 MHz to & 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 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 Relturn 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.

* 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 uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far aslnnl given on page 1.
DASY Version ; DASYS2 S28.B.1222
Extrapolation ' Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C N
Distance Dipole Center - TSL : 10 mm with Spacer
| Zoom Scan Resolution | dx, dy, dz = 5 mm
. Frequency 18900 MHz = 1 MHz i
Head TSL parameters 1 —— — =
The fellowing parameters and calculations were applied. — e e
| Temperature Permittivity Conductivity
j_l'«h:nnn‘tinal Head TSL parameters i .“22.9 e | 400 1.40 mam |
| Measured Head TSL parameters I (22.0z02)°C BELEN | 1.42 mho/m £ 6 %
i_Head TSL temperature change during test | <1.0°C — | -
SAR result with Head TSL
| SAR averaged over1 ¢m (1 g) of Head TSL Condilion |
i SAR measured 250 mW input power 9T1mWig
| SAR for nominal Head TSL parameters normalizedto IW | 38.3 mW fg £ 20.8 % (k=2) |
SAR averaged over 10 ¢m’ (10 a) of Head TSL Condition i
| 3AR measured 250 mW input power | S.08mW/qg i
| SAR for nominal Head TSL parameters normalized to W | 20.2 mW /g £ 20.4 % (k=2) |
Body TSL parameters
The following parameters and calculations were applied.
|._ ! Temperature ] Permittivity Conductivity
' Nominal Body TSL parameters T xmoe | 533 1.52 mho/m
| Measured Body TSL parameters - (220£02)'C | 537£6% 1,53 mholm £6 %
' Body TSL temperature change during mt: <1.0*C e g J
SAR result with Body TSL
SAR averaged over 1 ¢m’ (1 g) of Body TSL Condition ]
SAR measured 250 mW input power 998 mW /g
SAR for nominal Body TSL parameters normalized to 1W 39.9 mW ig £ 20.8 % (k=2) |
SAR averaged over 10 cm’ (10 g) of Body TSL Condition |
SAR measured 250 mW input power 526mWi/g
| SAR for nominal Body TSL parameters normalized to 1W | 21.0 mW /g £ 20.4 % "'_';2}_:
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.30+ 3170

Return Loss = 30,048

Antenna Parameters with Body TSL

Impedance, transformed to feed point [ 43:3{14- 80

Return Loss - 27 7dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1048 ns

After long term use with 100W radiated power. only a slight warming of the dipole near the feedpaint 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 shor-circuited for
DC-signals. On some of the dipoles. small end caps are added lo the dipole arms in order to improve
malching when loaded according lo the position as explained in the "Measurement Conditions™
paragraph. The SAR dala 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
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DASYS Validation Report for Head TSL Date: 25,07.2014

Test Laboratory: TMC, Beijing. China

DUT: Dipole 1900 MHz; Type: D1900V2; Scrial: D1900V2 - SN: 5d150
Communication System: UID 0, CW: Frequeney: 1900 MHz:Duy Cyele: 1:1
Medium parameters used: 1= 1900 Mz o = 1.416 S/m: &, = 38.91: p = 1000 kg/'m’
Phantom section: Center Scetion
Measurement Standard: DASY S (IEEE/TEC/ANST C63.19-2007)

DASYS Configuration:

¢  Probe: EX3DV4 - SN3846: ConvF(7.63, 7.63. 7.63): Calibrated: 2013-09-03:
+  Sensor-Surface: 2mm (Mechanical Surface Detection)
+ Electronics: DAE4 Snl1331: Calibrated: 2014-01-23
+  Phantom: Triple Flat Phamom 5.1C; Type: QD 000 P31 CA: Serial: 11612
« Measurement SW: DASY 32, Version 32.8 (8): SEMCAD X Version 14.6.10
(7331)
System Performance Check at Frequencies above | GHe/d=10mm, Pin=250 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm. dv=>5mm. de=3mm
Reference Value = 90,05 V'm: Power Drifi = 0.01 dB
Peak SAR (extrapolated) = 17.9 Wik
SAR(1 2) =971 Wikg: SAR(10 g) =5.08 W/kg
Maximum value of SAR (measured) = 11.8 W kg

dB

-3.45
-6.91
-10.36

-13.82

-17.27

0dB = 11.8 Wkg =10.72 dBW/kg
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Impedance Measurement Plot for Head TSL
Trl S11 LOg Mag 10.0008/ Ret 0,o000a8 [F1)
3000 T 9000000 Gnz —29.967 @8
40,00
#0. 00
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DASYS Validation Report for Body TSL Date: 25.07.2014

Test Laboratory: TMC, Beijing. China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d150
Communication Svstem: UID 0, CW: Frequency: 1900 MHz:Duty Cyvele: 1:1
Medium parameters used: = 1900 MHz: o = 1.528 $/m: &, = 53.74: p = 1000 ke/m’
Phantom section: Right Section
Measurement Standard: DASY 3 (IEEE/NEC/ANS] Ca3.19-2007)

DASYS Configuration:

o  Probe: EX3DVE - SN3R46: ConvFi7.36. 7,36, 7.36): Calibrated: 2013-09-03:

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

« Electromes: DAEA Snl331: Calibrated: 2014-01-23

«  Phantom: Triple Flat Phamom 3.1C: Tyvpe: QD 000 P31 CA: Senal: 1161/3

e  Measurement SW: DASY32, Version 32.8 (8 SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies above 1| GHa/d=10mm, Pin=230 mW,
dist=2.0mm (EX-Probe)/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measurcment grid:
dx=3mm, dy=3mm. dz=5mm

Reference Value = 83,606 V/m: Power Drift = 0.02 dB

Peak SAR (extrapolated) = 17.7 Wikg

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

Maximum value of SAR (measured) = 12.1 Wikg

-3.31
-6.62
-9.92

-13.23

-16.54

0dB=12.1 Wkg=10.83 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client CIQ (Auden) Certificate No: Z14-97070
ION CERTIFICATE
Object D2450V2 - SN: 884

Calibration Procedure(s) TMC-OS-E-02-194

Calibration procedure for dipole validation kits

Calibration date: September 1, 2014

This calibration Certificate documents the traceability 1o 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 cenificate

| All calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)C

| and humidity<70% ;
' |
Calibration Equipmenl used (METE critical for caligraton)

Primary Standards 1D # Cal Date(Calbrated 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. JZ£13-443) Sep-14
Reference Probe ES30DV3 | SN 3149 5- Sep-13 (SPEAG, Np.ES3-3149_Sep13)  Sep-14
DAE3 SN 538 23-Jan-14 (SPEAG. DAE3-536_Jan14) Jan -15

‘ Signal Generator E4438C | MY49070393  13-Nov-13 (TMC, No.JZ13-384) Mowv-14
Metwork Analyzer EB3628 MY43021135  19-0Oct-13 (TMC, No.JZ13-278) Oct-14
‘ MName Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ]

| Faviawed Dy: Qi Dianyuan SAR Project Leader cg\b"ég—/

Approved by: Lu Bingsong Deputy Director of the laboratory ?% 134’? ?’;

Issued: September 4, 2014

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.v.z
NI 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 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

¢) 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.

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
criented 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.

» 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 resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.
DASY Version DASYS2 52881222
Extrapolation Advanced Extrapolation
Phantom Triple Flal Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency | 2450 MHz £ 1 MHz f
Head TSL parameters
The fellowing parameters and calculations were apphed
Temperature | Permittivity Conductivity _J
Mominal Head TSL parameters 20'C 382 1.80 mhaim . |
Measured Head TSL parameters (22.0x02)°C 402:6% 1.84 mho/m £ 8 % 1
Head TSL temperature change during test <1.0°C ;
SAR result with Head TSL
SAR averaged over 1 ¢m (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.1mW/ig
SAR for nominal Head TSL paramelers normalized to 1W 521 mW /g £ 20.8 % (k=2)
| SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 617mWlg
| SAR for nominal Head TSL parameters normalized to 1W 24.6 mW /g £ 20.4 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Hominal Body TSL parameters 220°C 52.7 1.95 mholm
Measured Body TSL parameters (220+02)*C 51.3+x6% 2.00 mhofm £ 6 %
| Body TSL temperature change during test =1.0°C e b
SAR result with Body TSL
SAR averaged overd cm’ (1 g} of Body TSL Condition
SAR measured 250 mW input power 131mWi/g
SAR for nominal Body TSL parameters normalized to 1W 51.6 mW /g £ 20.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power E11mW/g
SAR for nominal Body TSL parameters normalized to 1W 24.2 mW g £ 20.4 % (k=2)
Cerfificate No: Z14-97070 Page 2ofg

Shenzhen General Testing & Inspection Technology Co., Ltd.
1F, 2 Block, Jiaquan Building, Guanlan High-tech Park Baoan District, Shenzhen, Guangdong, China
Tel.: (86)755-27588991 Fax: (86)755-86116468 Http://www.sz-ctc.com.cn



@ Page 88 of 104 Report No.: GTI20140612F-5

" ; . ey
# "~." In Collaboration with SN e,
p— Fa N g /:5'..
LIl pe 2 g Hacwih
S  CALIBRATION LABORATORY 2 o
_'a::'”‘f“"_'.:-_—‘\hh“‘\ﬁ"}“
Add: No.51 Xucyuan Road, Haidian District, Beijing. 100191, China %l COUSE CALIBRATION
Tel: =86 10-6230:4633-2079 Fax: =86-10-62304633-2504 o Mo, LOSTO
E-mail: cttlarchinanl com Hitpefwww.chinanlcn

Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 58.30- 0.76j0 [
Return Loss - 22.3dB _I

Antenna Parameters with Body TSL

Impedance, transformed to feed paint | 5810+ 2.61j0

Return Loss | - 22 1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.224 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 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 lo 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
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DASYS Validation Report for Head TSL Date: 01.09.2014

Test Laboratory: CTTL.. Beijing. China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 884
Communication System: UID 0. CW: Frequency: 2450 MHz:Duty Cyele: 1:1
Medium parameters used: f= 2450 MHz: 6 = 1.84 S/m: & = 40.2: p = 1000 kg/m’
Phantom section: Left Section
Measurement Standard: DASYS (IEEE/NEC/ANSI C63.19-2007)

DASYS Configuration:

* Probe: ES3DV3 - SN3149: ConvF(4.48. 4.48. 4.48): Calibrated: 201 3-09-05;

= Sensor-Surface: 3mm (Mechanical Surface Detection)

« Elcctronics: DAE3 Sn336; Calibrated: 2014-01-23

* Phantom: Triple Flat Phantom 5.1C: Type: QD 000 P51 CA: Serial: 1161/1

= Measurement SW: DASY 32, Version 32.8 (8): SEMCAD X Version 14.6.10
(7331)

System Performance Check at Frequencies above 1 GH#/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 99.491 Vim: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 26.6 Wikg

SAR(I g) = 13.1 Wikg; SAR(10 g) = 6.17 Wikg

Maximum value of SAR (measured) = 17.1 W/kg

dB

]
-4.29
-B.58

-12.88

ATAT

21,46

0dB =171 W/kg =12.33 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Test Laboratory: CTTL. Beijing. China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 884
Communication System: UID 0. CW: Frequency: 2430 MHz:Duty Cyele: 1:1
Medium parameters used: = 2450 MHz: o = 1,988 $/m: £, = 51.25: p = 1000 kg'm’
Phantom section: Center Section

Weasurement Standard: DASYS (IEEENEC/ANST C63.19-2007)
DASY S Configuration:

Prane: 08,00 2004

¢ Probe: ES3DV3 - SN3149: ConvF(4.21. 4.21. 4.21): Calibrated: 2013-09-03;

«  Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE3 Sn336: Calibrated: 2014-01-23

+ Phantom: Triple Flat Phantom 3.1C: Type: QD 000 P51 CA: Serial: 11612

»  Measurement SW: DASY 32, Version 52,8 (8) SEMCAD X Version 14.6.10
{7331

Svstem Performance Check at Frequencies above 1 GHe/d=10mm, Pin=250 mW,
dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=3mm. dv=5mm, dz=5mm

Reterence Value = 96.180 V/im: Power Drift = -0.05 dB
Peak SAR (extrapolated) = 27.6 Wikg

SAR(I g) = 13.1 Wikeg: SAR(10 g) = 6.11 W/kg
Maximum value of SAR (measured) = 17.4 Wikg

¢B
-
—i-4.28
B.58

-12.86

AT.15

71,44

0 dB = 17.4 W/kg = 12.41 dBW/kg
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Impedance Measurement Plot for Body TSL
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Client .  €lQ(Auden) . Certificate No: Z14-97066
CALIBRATION CERTIFICATE
i
Object DAE4 - SN: 1315

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

| Calibration Procedure for the Data Acquisition Electronics
(DAEX)

Calibration date: July 22, 2014

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

| All calibrations have been conducted in the closed laboratory facility: environment temperature(22:+3)'C and
| g
humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Documenting
Process Calibrator 753 | 1971018 01-July-14 (CTTL, No:J14X02147) July-15
Name Function Signature

Calibrated by. Yu Zongying SAR Test Engineer
Reviewed by: Qi Dianyuan SAR Project Leader 3

| Approved by: Lu Bingsong Deputy Director of the laboratory ?ﬁ 1 4

Issued: July 23, 2014

This calibration certificate shall not be reproduced except in full without written approval of the laboratoty.
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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 results,
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DC Voltage Measurement
AJD - Converter Resolution nominal
High Range: 1LSB = B.1uV, full range = =100...+300 mv
Low Range: 1LSB = BinV, full range = “1eiorsn #3IMY
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y rd

High Range 405.162 + 0.15% (k=2) | 405.008 £ 0.15% (k=2) | 404.963 + 0.15% (k=2)

Low Range 398072 = 0.7% (k=2) | 3.98481+0.7% (k=2) | 3.98836 = 0.7% (k=2)
Connector Angle

Connector Angle to be used in DASY system IE 20 J
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Photograph of the depth in the flat Phantom (835MHz)

Photograph of the depth in the head Phantom (835MHz)
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Liquid depth in the flat Phantom (1900 MHz, 15.2cm depth)

Liquid depth in the head Phantom (1900 MHz, 15.3cm depth)
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Liquid depth in the flat Phantom (2450 MHz, 15.3cm depth)

Liquid depth in the head Phantom (2450 MHz, 15.4cm depth)
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Right Head Tilt Setup Photo

Right Head Cheek Setup Photo -
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Left Head Cheek Setup Photo
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13. PHOTOGRAPHS OF EUT CONSTRUCTIONAL
Reference to the test report No. GTI20140612F-1
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