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Note:

1. The test results presented in this report relate only to the object tested.
2. This report shall not be reproduced, except in full, without the written
approval of the Issuing testing laboratory.
Reference documents (Code, Name):
IEEE Std. 1528-2013, 47CFR § 2.1093
FCC KDB Publication 447498 D0O1v05r02
FCC KDB Publication 648474 D04v01r02
FCC KDB Publication 865664 D01v01r03
FCC KDB Publication 941225 D01~D06

Subcontractor:

1. The Probe is rented from Shenzhen Academy of Metrology and Quality
Inspection(SMQ) EMC Laboratory by National Institute of Metrology (NIM
) and the DASY52 test system is subcontracted from National Institute of
Metrology (NIM)

2. SMQ Address : No.4 Tongfa Road, Xili Town, Nanshan District, Shenzhen,
Guangdong, China
NIM Address: No0.18 Bei San Huan Dong Lu, Beijing, P.R.China

3. Because SMQ is NIM 's subordinate relationship, so the SAR test is
finished finally form NIM
4. Test location: National Institute of Metrology SAR test Laboratory.

CNAS number
NIM L0502
SMQ LO579
SMQ and NIM are subordinate relationship

/
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Page 2 of 106



GTS

10.

Report No.: GTSE15030032004

TABLE OF CONTENTS

GENERAL INFORMATION ...t 5
1.1, DUT DESCIIPIION ...ttt ssssssessnnnnnes 5
1.2, EUT ANLENNA LOCALIONS ....uuuiiiiieeeiiiieeiitiie ettt e e e et e e e e e e eeenaaannns 6
1.3.  SAR Test EXCIUSIONS APPHEd......ccooeeeeiiiiieeee e 7
TEST CONDITIONS ..ottt 8
2.1, Measurement UNCEMaiNtY ........cooeeiiiiiiiieiiie e e e e e e e e e e eaaans 8
2.2. Temperature and HUMIAItY ... 8
2.3, INtrodUCHioN Of SAR ....ei e 8
P S =T A @0 T U] =1 o ] o PP 8
SAR MEASUREMENT SYSTEM....cooiiiiiiiiii e 9
3.1. DASYS5 System DEeSCHPLON......cccceiiiiiiiiiiiiieeieeeeeeeee e 9
G A o o] o> [0 ] 1 £ 10
TR T N 7= TS o1 [ J TP 10
G Ao T o 1= o7 | o PP 10
3.5.  DASYS E-Field Probe .....coo oo 10
3.6. Boundary Detection Unit and Probe Mounting DeviCe .............ccceevvvvviiicneenennn. 12
3.7.  DATA Acquisition Electronics (DAE) and Measurement Server....................... 12
3.8, RODOU 13
3.9, Light Beam UNit.......coooiiiiiiii e 13
3.10. Device holder desCription .........cooevvuiiiiiie e 14
3.11. Phantom deSCriPLiON ........ovvviiiiiiiiiiiiieeeeeeeeeee e 14
3.12. Tissue-equivalent LIQUIAS .......cooieeeeiiiieiiie e e e e e eaaans 15
TISSUE SIMULATING LIQUID.....ciiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee ettt 16
4.1. Tissue Calibration RESUIL ..........oivviiiiii e 16
4.2. Tissue Dielectric Parameters for Head and Body Phantoms..................cccco.. 17
SAR MEASUREMENT PROCEDURE.........cccooiiiiiiiiieeeeeeee 18
5.1.  SAR System Validation .........ccoooiiiiiiiiiiiii 18
5.2, Validation RESUIL ...........iiiiiii e 19
SAR EXPOSURE LIMITS ...t 20
DESCRIPTION OF THE TEST EQUIPMENTS.......uuuiiiiiiiiiiiiiiiiiiiiiiineieniennneeennnnnnnnnnnes 21
7.1. Measurement System and COMPONENTS ........cceevviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeee 21
A =1 A 01 (o o PP 22
A T o= T o I o (0o =T [ = 23
7.4. SAR Averaging MethOodS.........cooiiiiiiiiiiiii e 24
MEASUREMENT UNCERTAINTY L.outtiiiiuiuuiiiuuieuuneneneennnnnnnnnnnneensnnnnnnnnnnssnnnnnnnnnn..s 25
8.1. Uncertainty fOr SAr TEST .....ccoiiiiiiiiiiie 25
8.2. Uncertainty for System Validation ...............coooiiiiiiiiiiiii e, 26
EUT TUNE-UP PROCEDURES AND TEST MODE ..........cuuviiiiiiiiiiiiiiiiiiiiiieninennnnnnnnns 27
9.1. Conducted POWEr MEASUIEMENT.........cceviiiiiiiiiiieieieeeeeee et 27
9.2. Bluetooth 2.1 Conducted output power (dBm): ........coooviiiiiiiiiiiiiiiiiieeeeee 29
9.3. The scaling factor of the test mode ..........oooovviiiiiiiicii e 30
SAR MEASUREMENT RESULTS .....coiiiiiiiiiieeeeeeeeeeeeeeee ettt 31
10.1. SAR measurement Result of GSM850 ..........covviiiiiiiiiiiiiii e 31

Page 3 of 106



GTS

Report No.: GTSE15030032004

10.2. SAR measurement Result of PCS1900............ccciiiiiiiiiiiiiiiiiiiee e 32
10.3. REPEATED SAR MEASUREMENT (N/A) ... 33
11,  SULT OF SUM ZSARILG ...oiiiiiiiiiii ettt 34
11.1. Result of SUM X SAR1gQ Of HEAd ......cccvvvviiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeee 34
11.2. Result of SUM X SARLQ fOr BOAY .....uoviiiiiiiiiiiiiiieeeeeeeeeee e 35
12.  APPENDIX A: SYSTEM CHECKING SCANS.......ooiiiiiiiiiiiiiiieieeeeeeeeeeeeeee 36
13.  APPENDIX B: MEASUREMENT SCANS......cooiiiiiiiiiiiiiiieeeeeeeeeeeeee e 44

14. APPENDIX C: RELEVANT PAGES FROM PROBE CALIBRATION REPORT(S).... 68
15 APPENDIX D: RELEVANT PAGES FROM DIPOLE VALIDATION KIT

REPORT(S) e vvvoeveeveeveeeeeeeeeeeeeeeseeseeeesesees et e s es et et et et et e s et es et et et et et et et et en et e 79
16.  APPENDIX F:DUT PHOTOS ...ooivoivieeeeeeeeeeeeeeeeeeeeeeeeseeeeesteseeeseesees e esseeseeseeseeseenen 102
17.  APPENDIX G: TEST POSITION PHOTOS ..ooovoiveeeeeeeeeeeeeeee oo seeeeeeee e 104

Page 4 of 106



GTS

1. GENERAL INFORMATION

1.1.DUT Description

Report No.: GTSE15030032004

Product Name

Feature Phone

Model No. Al7
IMEI1 3515 4807 0019 347
IMEI2 3515 4807 0019 354

Device Category

Portable

RF Exposure
Environment

Uncontrolled

Antenna Type

Internal

Support Band

GSMS850 :824.2~848.8MHz
PCS1900:1850.2~1909.8MHz
Bluetooth:2420~2480MHz

Type of modulation GSMK for GSM/GPRS

GPRS Class 12

Max. Reported Head: 0.729 W/g Body:0.645W/g

SAR(19) GSM850 :0.440 Wig GSM850 :0.447 Wig
PCS1900:0.729 W/g PCS1900: 0.645W/g

Bluetooth

Bluetooth Frequency

2402~2480MHz

Bluetooth Version BT2.1
Type of modulation GFSK
Data Rate 1Mbps(GFSK)
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1.2.EUT Antenna Locations

Mobile Sides for SAR Testing

BluetoothAntenna

Mode Back Front Top Bottom Left Right
GPRS850 Yes Yes NO NO NO NO
GPRS1900 Yes Yes NO NO NO NO

Note: EUT does not support hotspot mode.
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1.3.SAR Test Exclusions Applied
(A) Bluetooth
Per FCC KDB 447498 D01v0O5R02, the SAR exclusion threshold for distances<50mmis
defined by the following equation:

Based on the maximum output power of Bluetooth and the antenna to use separation
distance, Bluetooth SAR was not required;

Max Power of Channel (mW)
(B) Licensed " Test Separation Dist (mm)
GSM/GPRS DTM is not supported for US bands. Therefore, the GSM Voice modes in
this report do not transmit simultaneously with GPRS Data.
This device is only capable of QPSK HSPA in the uplink. Therefore, no additional SAR
tests are required beyond that described for devices with HSPA in KDB 941225D01v02.
When the user utilizes multiple services in UMTS 3G mode it uses multi-Radio Access
Bearer or multi-RAB. The power control is based on a physical control channel
(Dedicated Physical Control Channel [DPCCH]) and power control will be adjusted to
meet the needs of both services. Therefore, the UMTS+WLAN scenario also represents
the UMTS Voice/DATA + WLAN Hotspot scenario.

=« JFrequency(GHz) < 3.0
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2.

2.1.

2.2.

2.3.

2.4.
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TEST CONDITIONS
Measurement Uncertainty

Expanded Uncertainty (k=2) 95% +21.5%

Temperature and Humidity
ITEMS Required Actual
Ambient temperature (°C): 18-25 2212
Ambient humidity (RH %): 30-70 50

Introduction of SAR

SAR is related to the rate at which energy is absorbed per unit mass in an object
exposed to a radio field. The SAR distribution in a biological body is complicated and is
usually carried out by experimental techniques or numerical modeling. The standard
recommends limits for general public group.

SAR Definition:

2

SARzi(dﬂjzi dﬂ SAchﬂSARZO-l—El
dt\ dm / dt\ pdv ot yo,

In the first equation, the SAR definition is the time derivative (rate) of the incremental
energy (dW) absorbed by (dissipated in) an incremental mass (dm) contained in a
volume element (dv) of a given density p).
In the second equation, C is the specific head capacity, 6T is the temperature rise and
ot is the exposure duration.
The last equation relates to the electrical field, where o is the conductivity of the tissue, p
is the mass density of the tissue and E is the rms electrical field strength.
However for evaluating SAR of low power transmitter, electrical field measurement is
typically applied.
SAR is expressed in units of Watts per kilogram (W/kg)
Test Configuration
GSM Test Configuration
The tests for GSM850 and GSM1900, a communication link is set up with a System
Simulator by air link. The Absolute Radio Frequency Channel Number (ARFCN) is
allocated to 128, 189 and 251 respectively in the case of GSM850, to 512, 661 and 810
respectively in the case of GSM1900. The tests in the band of GSM850 and GSM1900
are performed in the mode of GSM and GPRS function.
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3. SAR MEASUREMENT SYSTEM
3.1.DASY5 System Description
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The DASY5 system for performing compliance tests consists of the following items:

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

A data acquisition electronics (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.

The Electro-optical converter (EOC) performs the conversion from optical to electrical
signals for the digital communication to the DAE. To use optical surface detection, a
special version of the EOC is required. The EOC signal is transmitted to the
measurement server.

The Light Beam used is for probe alignment. This improves the (absolute) accuracy of
the probe positioning.

A computer running WinXP and the DASY5 software.

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

The phantom, the device holder and other accessories according to the targeted
measurement.
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3.2.Applications
Predefined procedures and evaluations for automated compliance testing with all
worldwide standards, e.g., IEEE 1528, OET 65, IEC 62209-1, IEC 62209-2, EN 50360,
EN50383, EN62311 and others

3.3.Area Scans

Area scans are defined prior to the measurement process being executed with a user
defined variable spacing between each measurement point (integral) allowing low
uncertainty measurements to be conducted. Scans defined for FCC applications utilize
al0Ommz step integral, with 1mm interpolation used to locate the peak SAR area used for
zoom scan assessments

When an Area Scan has measured all reachable points, it computes the field maxima
found in the scanned area, within a range of the global maximum. The range (in dB) is
specified in the standards for compliance testing. For example, a 2 dB range is required
in IEEE1528-2003, EN 50361 and IEC 62209 standards, whereby 3 dB is a requirement
when compliance is assessed in accordance with the ARIB standard (Japan).

3.4.Zoom scan
Zoom Scans are used to assess the peak spatial SAR values within a cubic averaging
volume containing 1 g and 10 g of simulated tissue. A density of 1000 kg/m3 is used to
represent the head and body tissue density and not the phantom liquid density, in order
to be consistent with the definition of the liquid dielectric properties, i.e. the side length of
the 1g cube is 10mm, with the side length of the 10 g cube 21,5mm.

The zoom scan integer steps can be user defined so as to reduce uncertainty, but
normal practice for typical test applications utilize a physical step of 7x7x7
(5mmx5mmx5mm)providing a volume of 30mm in the X & Y axis, and 30mm in the Z
axis.

3.5.DASY5 E-Field Probe
The SAR measurement is conducted with the dosimetric probe manufactured by
SPEAG.
The probe is specially designed and calibrated for use in liquid with high permittivity. The
dosimetric probe has special calibration in liquid at different frequency.
SPEAG conducts the probe calibration in compliance with international and national
standards (e.g. IEEE 1528, EN 62209-1, IEC 62209, etc.) under ISO 17025. The
calibration data are in Appendix D.
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Isotropic E-Field Probe EX3DV4 for Dosimetric Measurements

Symmetrical design with triangular core
Interleaved sensors

Construction Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents,
e.g., DGBE)

Calibration ISO/IEC 17025 calibration service available.

Frequenc 10 MHz to >6 GHz (dosimetry); Linearity: + 0.2 dB (30

quency MHz to 6 GHz)

+ 0.3 dB in HSL (rotation around probe axis)

Directivity + 0.5 dB in tissue material (rotation normal to probe

axis)

Dynamic range

10 pW/g to > 100 mW/g; Linearity: + 0.2 dB (noise:
typically<1 pwig)

Overall length: 337 mm (Tip: 20mm)

Dimensions Tip length: 2.5 mm (Body: 12mm)
Typical distance from probe tip to dipole centers: 1mm
High precision dosimetric measurements in any
o exposure scenario (e.g., very strong gradient fields).
Application Only probe which enables compliance testing for

frequencies up to 6 GHz with precision of better 30%.

Isotropic E-Field Probe ES3DV3 for Dosimetric Measurements

Symmetrical design with triangular core
Interleaved sensors

Construction 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)
+ 0.2 dB in HSL (rotation around probe axis)

Directivity + 0.3 dB in tissue material (rotation normal to probe

axis)

Dynamic range

5 pWig to > 100 mW/g; Linearity: + 0.2 dB

Overall length: 337 mm (Tip: 20 mm)

Dimensions Tip diameter: 3.9 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.0 mm
General dosimetry up to 4 GHz

Application Dosimetry in strong gradient fields

Compliance tests of mobile phones
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3.6.Boundary Detection Unit and Probe Mounting Device
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The DASY probes use a precise connector and an additional
holder for the probe, consisting of a plastic tube and a
flexible silicon ring to center the probe. The connector at the
DAE is flexibly mounted and held in the default position with
magnets and springs. Two switching systems in the
connector mount detect frontal and lateral probe

collisions and trigger the necessary software response

The data acquisition electronics (DAE) consists of a highly
sensitive electrometer-grade preamplifier with auto-zeroing,
a channel and gain-switching multiplexer, a fast 16 bit
AD-converter and a command decoder and control logic
unit. Transmission to the measurement server is
accomplished through an optical downlink for data and
status information as well as an optical uplink for commands
and the clock. The input impedance of the DAE4 is 200M
Ohm; the inputs are symmetrical and floating. Common
mode rejection is above 80dB.

The DASY5 measurement server is based on a PC/104CPU
board with a 400MHz intel ULV Celeron, 128MBchipdisk and
128MB RAM. The necessary circuits for communication with
the DAE electronics box, as well as thel6 bit AD converter
system for optical detection and digital I/O interface are
contained on the DASY5 I/O board, which is directly
connected to the PC/104 bus of the CPU board.
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3.8.Robot

The DASY5 system uses the high precision robots TX60 XL
type out of the newer series from Staubli SA (France). For
the 6-axis controller DASY5 system, the CS8C robot
controller version from Staubli is used.

The XL robot series have many features that are important
for our application: L
High precision (repeatability 0.02 mm)
High reliability (industrial design)
Jerk-free straight movements

Low ELF interference (the closed metallic
construction shields against motor control fields)

6-axis controller

YV V VY

A\

3.9.Light Beam Unit

The light beam switch allows automatic "tooling" of the
probe. During the process, the actual position of the probe
tip with respect to the robot arm is measured, as well as the
probe length and the horizontal probe offset. The software
then corrects all movements, such that the robot
coordinates are valid for the probe tip.

The repeatability of this process is better than 0.1 mm. If a
position has been taught with an aligned probe, the same
position will be reached with another aligned probe
within0.1 mm, even if the other probe has different
dimensions.

During probe rotations, the probe tip will keep its actual
position.
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3.10. Device holder description

The DASY5 device holder has two scales for device rotation (with respect to the body axis)
and the device inclination (with respect to the line between the ear openings). The plane
between the ear openings and the mouth tip has a rotation angle of 65°. The bottom plate
contains three pair of bolts for locking the device holder. The device holder positions are
adjusted to the standard measurement positions in the three sections. This device holder is
used for standard mobile phones or PDA's only. If necessary an additional support of
polystyrene material is used.

The DASY device holder is constructed of low-loss POM material having the following
dielectric parameters: relative permittivity e=3 and loss tangent 0=0.02. The amount of
dielectric material has been reduced in the closest vicinity of the device, since
measurements have suggested that the influence of the clamp on the test results could thus
be lowered.

The device holder permits the device to be positioned with a
tolerance of £1° in the tilt angle.

Larger DUT's (e.g. notebooks) cannot be tested using this device
holder. Instead a support of bigger polystyrene cubes and thin
polystyrene plates is used to position the DUT in all relevant
positions to find and measure spots with maximum SAR values.
Therefore those devices are normally only tested at the flat part of
the SAM.

3.11. Phantom description
SAM Twin Phantom

Shell Thickness 2mm +/- 0.2 mm; The ear region:
6mm

Filling Volume Approximately 25 liters

Dimensions Length:1000mm; Width:500mm;
Height: adjustable feet

Measurement Areas Left hand
Right hand

Flat phantom

The bottom plate contains three pairs of bolts for locking the device holder. The device
holder positions are adjusted to the standard measurement positions in the three sections.
A white cover is provided to cover the phantom during off-periods to prevent water
evaporation and changes in the liquid parameters. Free space scans of devices on top of
this phantom cover are possible. Three reference marks are provided on the phantom
counter. These reference marks are used to teach the absolute phantom position relative to
the robot.
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ELI4 Phantom

Shell Thickness 2mm +/- 0.2 mm

Filling Volume Approximately 30 liters

Dimensions Major axis:600mm; Minor axis:400mm
Measurement Areas | Flat phantom

The ELI4 phantom is intended for compliance testing of
handheld and body-mounted wireless devices in the frequency
range of 30MHz to 6GHz. ELI4 is fully compatible with the latest
draft of the standard IEC 62209-2 and all known tissue
simulating liquids.

The phantom shell material is resistant to all ingredients used in the tissue-equivalent liquid
recipes. The shell of the phantom including ear spacers is constructed from low permittivity
and low loss material, with a relative permittivity <5 and a loss tangent <0.05.

Tissue-equivalent liquid Recipes

3.12. Tissue-equivalent Liquids

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

The depth of the Tissue-equivalent liquid was 15.0+0.5 cm measured from the ear reference
point (ERP) during system checking and device measurements.

Tissue-equivalent liquid Recipes

The following recipe(s) were used for Head Tissue-equivalent liquid(s):
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4. TISSUE SIMULATING LIQUID

4.1.Tissue Calibration Result
The dielectric parameters of the liquids were verified prior to the SAR evaluation using
DASY5 Dielectric Probe Kit and Agilent Vector Network Analyzer E5071C

Dielectric parameters of the tissue simulants were measured every day using the
dielectric probe kit and the network analyzer.

850MHz

1900MHz

2015-03-25

er= Relative permittivity, o= Conductivity

850MHz

1900MHz

2015-03-25

er= Relative permittivity, o= Conductivity
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4.2.Tissue Dielectric Parameters for Head and Body Phantoms

The head tissue dielectric parameters recommended by the IEEE SCC-34/SC-2 in
P1528 have been incorporated in the following table. These head parameters are
derived from planar layer models simulating the highest expected SAR for the dielectric
properties and tissue thickness variations in a human head. Other head and body tissue
parameters that have not been specified in P1528 are derived from the tissue dielectric
parameters computed from the 4-Cole-Cole equations described in Reference [12] and

Report No.: GTSE15030032004

extrapolated according to the head parameters specified in P1528.

Target Frequency Head Body
(MHz) & o (S/m) & a (S/m)
150 52.3 0.76 61.9 0.80
300 45.3 0.87 58.2 0.92
450 43.5 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 41.5 0.97 55.0 1.05
915 41.5 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 93.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 240 52.0 273
5800 35.3 5.27 48.2 6.00

(e, = relative permittivity, o = conductivity and p = 1000 kg/m®)

Page 17 of 106




GTS

Report No.: GTSE15030032004

5. SAR MEASUREMENT PROCEDURE

5.1.SAR System Validation
Validation Dipoles

The dipoles used is based on the IEEE-1528 L
standard, and is complied with mechanical and | | G I
electrical specifications in line with the k W e
requirements of both IEEE and FCC \\ Tl
Supplement C. the table below provides details et
for the mechanical and electrical specifications ,1’
for the dipoles frzmm
A
cowial foed . &

Frequency L (mm) h (mm) d (mm)
900MHz 149.0 83.3 3.6
1800MHz 72.0 41.7 3.6
1900MHz 68.0 39.5 3.6
2450MHz 53.5 304 3.6
5200MHz 20.6 14.2 3.6
5500 MHz 20.6 14.2 3.6
5800 MHz 20.6 14.2 3.6
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5.2.Validation Result
Dielectric parameters of the tissue simulants were measured every day using the
dielectric probe kit and the network analyzer. A system check measurement was made
following the determination of the dielectric parameters of the stimulant, using the
dipole system check kit. A power level of 250 mW as supplied to the dipole antenna,
which was placed under the flat section of the twin SAM phantom. The system check
results (dielectric parameters and SAR values) are given in the following table.

Results system check

D850 9.35 (8.415-10.285) 9.32 22 2015-3-25
Head
D1900 39.4 (35.46~43.34) 40.4 22 2015-3-25
Head

D850 9.46 (8.514~10.406) 9.92 22 2015-3-25
Body
DI900 1 44 70 (36.63-44.77) 44.4 22 2015-3-25
Body
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6. SAR EXPOSURE LIMITS

SAR assessments have been made in line with the requirements of IEEE-1528, FCC

Supplement C, and comply with ANSI/IEEE C95.1-1992 “Uncontrolled Environments”
limits. These limits apply to a location which is deemed as “Uncontrolled Environment”
which can be described as a situation where the general public may be exposed to an
RF source with no prior knowledge or control over their exposure.

Limits for General Population/Uncontrolled Exposure (W/kg)

Type Exposure Uncontrolled
Environment Limit

Spatial Peak SAR (1g cube tissue for brain or body) 1.60 Wrkg
Spatial Average SAR (whole body) 0.08 Wrkg
Spatial Peak SAR (10g for hands, feet, ankles and wrist) 4.00 W/kg
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7. DESCRIPTION OF THE TEST EQUIPMENTS

7.1.Measurement System and Components
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Last
No. Equipment Model No. Serial No. Manufacturer | Calibration |Period
Date
1 SAR test system TX60L FO8/5AY8A1/A/01+F08/ SPEAG NCR NCR
p | FElectronic Data DAE4 876 SPEAG  |2015.03.09 | 1lyear
Transmitter
3 SAR Probe ES3DV3 3203 SPEAG 2014.12.19 | 1lyear
SAR Probe EX3DV4 3881 SPEAG 2014.07.22 | lyear
System Validation
5 Dipole, 835MHz D835Vv2 4d141 SPEAG 2012.09.24 | 3year
System Validation
6 Dipole,900MHz D900V2 101077 SPEAG 2012.10.16 | 3year
7 | SystemValidation |, o5, 5d162 SPEAG  |2012.09.21 |3year
Dipole,1900MHz e y
g | SystemValidation |, 0\ 818 SPEAG  |2012.10.18 | 3year
Dipole,2450MHz Y y
9 Dielectric Probe Kit 85070E MY44300455 Agilent NCR NCR
Dual-directional .
10 coupler,0.10-2.0GHz 778D MY48220198 Agilent NCR NCR
Dual-directional .
11 coupler,2.00-18GHz 772D MY46151160 Agilent NCR NCR
12 Coaxial attenuator 8491A MY39266348 Agilent NCR NCR
13 Power Amplifier ZHL42W 81709 Agilent NCR NCR
14 Signal Generator SMR20 100047 R&S 2015.01.14 | lyear
15 Power Meter NRVD 100041 R&S 2015.01.22 | lyear
16 Call Tester CMU 200 100110 R&S 2015.01.06 | lyear
17 Network Analyzer ES5071C MY46109550 Agilent 2015.01.24 |1Year
18 Flat Phantom ELI4.0 TP-1904 SPEAG NCR NCR
19 Twin Phantom SAM TP-1504 SPEAG NCR NCR
Note:

1) Per KDB865664D01 requirements for dipole calibration, the test laboratory has adopted
three year extended calibration interval. Each measured dipole is expected to evalute

with following criteria at least on annual interval.

a) There is no physical damage on the dipole;
b) System check with specific dipole is within 10% of calibrated values;
c) The most recent return-loss results,measued at least annually,deviates by no more
than 20% from the previous measurement;
d) The most recent measurement of the real or imaginary parts of the impedance,
measured at least annually is within 50 Q from the provious measurement.
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7.2.Test Position
Against Phantom Head

The Mobile phone shall be tested in the “cheek” and “tilted” position on left and right
sides of the phantom.

Define of the “cheek” position:

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

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

Define of the “tilted” position:

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

b) While maintaining the device the reference planes described above and pivoting
against the ear, move it outward away from the mouth by an angle of 15 degrees or until
contact with the ear is lost.

Antenna

“Horizontal

line RE

Mobile phone box Reference

=

Define of the reference lines and points,
on the phone and on the phantom and initial position
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Front view

A Centre line

Top view

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

Body Worn Configuration
Body-worn operating configurations should be tested with the belt-clips and holsters
attached to the device and positioned against a flat phantom in normal use
configurations. Devices with a headset output should be tested with a headset
connected to the device. The distance between of the device and the phantom was kept
15mm.

7.3.Scan Procedures
First, area scans were used for determination of the field distribution. Next, a zoom scan,
a minimum of 5x5x7 points covering a volume of at least 30x30x30mm, was performed
around the highest E-field value to determine the averaged SAR value. Drift was
determined by measuring the same point at the start of the area scan and again at the
end of the zoom scan.
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7.4.SAR Averaging Methods
The DASY5 software includes all numerical procedures necessary to evaluate the
spatial peak SAR values. The base for the evaluation is a “cube” measurement in a
volume of (30mm)3 (7x7x7 points). The maximum SAR value was averaged over the
cube of tissue using interpolation and extrapolation.
The interpolation, extrapolation and maximum search routines within Dasy5 are all
based on the modified Quadratic Shepard’s method.
The interpolation scheme combines a least-square fitted function method with a
weighted average method. A trivariate 3-D / bivariate 2-D quadratic function is computed
for each measurement point and fitted to neighbouring points by a least-square method.
For the zoom scan, inverse distance weighting is incorporated to fit distant points more
accurately. The interpolating function is finally calculated as a weighted average of the
quadratics.
In the zoom scan, the interpolation function is used to extrapolate the Peak SAR from
the deepest measurement points to the inner

The measurements were performed using an automated near-field scanning system,
DASY5, manufactured by Schmid & Partner Engineering AG (SPEAG) in Switzerland.
The SAR extrapolation algorithm used in all measurements was the “advanced
extrapolation” algorithm
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8. MEASUREMENT UNCERTAINTY
8.1.Uncertainty for Sar Test

5.9 N 1 1 5.9 0
4.7 R 0.7 +1.9 o0
19.6 R 0.7 3.9 L
1.0 R 1 +0.6 0
4.7 R 1 2.7 0
+1.0 R 1 +0.6 0
0.3 N 1 1 0.3 L
0.8 R 1 +0.5 0
+2.6 R 1 +1.5 0
+3.0 R 1 1.7 0
+3.0 R 1 1.7 0
0.4 R 1 +0.2 0
2.9 R 1 1.7 0
+1.0 R 1 +0.6 0
2.9 N 2.9 145
+3.6 N 1 1 +3.6 5
5.0 R 2.9 o0
4.0 R 1 2.3 0
5.0 R 0.43 1.2 0
2.5 N 1 0.43 1.1 o0
5.0 R 0.49 1.4 0
2.5 N 1 0.49 1.2 5
Combined Standard Uncertainty +10.7 387
Expanded STD Uncertainty +21.5
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8.2.Uncertainty for System Validation

+6.55 % N 1 1 +6.55 % 1
4.7 % R 1 2.7% 1
+9.6 % R 0 +0 % 1
+1.0% R 1 0.6 % 1
4.7 % R 1 2.7% 1
+1.0 % R 1 +0.6 % 1
+0 % R 1 +0 % 1
+0.3 % N 1 1 0.3 % 1
+0 % R 1 +0 % 1
10 % R 1 +0 % 1
+1.0% R 1 +0.6 % 1
+1.0 % R 1 +0.6 % 1
+0.8 % R +0.5%
6.7 % R +3.9%
+2.0% R 1 +1.2% 1
+5.5 % R +3.2%
2.0 % R 1.2%
+3.4% R +2.0% 1
+4.0 % R 1 +2.3% 1
+1.9% R 0.84 0.9 % 1
+2.5% N 0.71 1.8 % 1
2.5 % N 0.26 +0.7 % 1
+1.7 % R 0.71 +0.7 % 1
+0.3 % R 0.26 0.0 % 0
Combined Std. Uncertainty +10.1 %
Expanded STD Uncertainty +20.2%
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The following procedure had been used to prepare the EUT for the SAR test.

To setup the desire channel frequency and the maximum output power. A Radio
Communication Tester.“CMU200 ” was used to program the EUT.

General Note:

1. Per KDB 447498 D01v05r02, the maximum output power channel is used for SAR

testing and for further SAR test reduction.
2. For head SAR testing, the EUT was set in GSM Voice for GSM850 and PCS1900

3. For body worn SAR testing, the EUT was set in GPRS 2Tx slots for GSM850 and
GPRS 2Tx PCS1900 due to its highest frame-average power.

9.1.Conducted Power Measurement

Avg.Burst

Mode Channel Frequency Power Duty Cycle Egﬂ?
(MHz) (dBm) Factor (dB) (dBm)

128 824.2 32.36 -9 23.36

GSM850 189 836.6 32.40 -9 23.4

251 848.8 32.44 -9 23.44

128 824.2 32.56 -9 23.56

GPRS850(1 Slot) 189 836.6 32.70 -9 23.7
251 848.8 32.73 -9 23.73

128 824.2 30.22 -6 24.22

GPRS850(2 Slot) 189 836.6 30.20 -6 24.2
251 848.8 30.24 -6 24.24

128 824.2 27.95 -4.25 23.7

GPRS850 (3 Slot) 189 836.6 28.10 -4.25 23.85
251 848.8 28.14 -4.25 23.89

128 824.2 25.98 -3 22.98

GPRS850 (4 Slot) 189 836.6 26.07 -3 23.07
251 848.8 26.13 -3 23.13

512 1850.2 29.42 -9 20.42

PCS1900 810 1880.0 29.59 -9 20.59

661 1909.8 29.45 -9 20.45

512 1850.2 29.23 -9 20.23

GPRS1900(1 Slot) 810 1880.0 29.82 -9 20.82
661 1909.8 29.91 -9 20.91

512 1850.2 26.92 -6 20.92

GPRS1900(2 Slot) 810 1880.0 26.70 -6 20.07
661 1909.8 26.31 -6 20.31

512 1850.2 25.27 -4.25 21.02

GPRS1900(3 Slot) 810 1880.0 24.89 -4.25 20.64
661 1909.8 24.53 -4.25 20.28
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512 1850.2 23.20 -3 20.2
GPRS1900(4 Slot) 810 1880.0 22.49 -3 19.49
661 1909.8 22.13 -3 19.13

Note

1: This device operates using the following maximum and nominal output power
specifications. SAR values were scaled to the maximum allowed power to determine
compliance per KDB Publication 447498 D01v05r02.

2: Both burst-averaged and calculated frame-averaged powers are included.
Frame-averaged powers were calculated from the measured burst-averaged power by
converting the slot powers into linear units and calculating the energy over 8 timeslots
3: The bolded GPRS modes were selected for SAR testing according to the highest
frame-averaged output power table per KDB 941225 D03v01

4: GPRS (GMSK) output powers were measured with coding scheme setting of 1 (CS1)
on the base station simulator. CS1 was configured to measure GPRS output power
measurements and SAR to ensure GMSK modulation in the signal. Our Investigation
has shown that CS1 - CS4 settings do not have any impact on the output levels or
modulation in the GPRS modes.
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9.2.Bluetooth 2.1 Conducted output power (dBm):

CHOO 2402MHZ 5.30 / /
CH39 2441MHZ 5.20 / /
CH78 2480MHZ 5.22 / /

e According to KDB447498 D01: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)] - [Vf(GHz)] < 3.0 for 1-g SAR and < 7.5 for 10-g extremity SAR,24 where

* f(GHz) is the RF channel transmit frequency in GHz
* Power and distance are rounded to the nearest m\W and mm before calculation25

* 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

If the test separation distance (antenna-user) is < 5mm, 5mm is used for excluded SAR
Calculation
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Frequency Tune-upLimit | Scaling
Mode Channel (MH2) Avg.BurstPower(dBm) (dBm ) Factor
128 824.2 32.36 33 1.158
GSM850 189 836.4 32.40 33 1.148
251 848.8 32.44 33 1.137
128 824.2 30.22 31 1.196
GPRS850 189 836.4 30.20 31 1.202
(2 Slot)
251 848.8 30.24 31 1.191
512 1850.2 29.42 30 1.142
PCS1900 661 1880.0 29.59 30 1.099
810 1909.8 29.45 30 1.135
512 1850.2 26.92 27 1.018
GPRS1900 661 1880.0 26.70 27 1.071
(2 Slot)
810 1909.8 26.31 27 1.172

Note: Scaling Factor = Max. Power(mW) -Avg. Burst Power(mw)/10.The powers of 10 for it.
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10.SAR MEASUREMENT RESULTS
10.1. SAR measurement Result of GSM850

Left-Cheek 128 824.2 1.6
Left-Cheek 189 836.4 0.383 1.148 0.440 1.6
Left-Cheek 251 848.8 1.6
Left-Tilt 189 836.4 0.239 1.148 0.274 1.6
Right-Cheek 128 824.2 1.6
Right-Cheek 189 836.4 0.294 1.148 0.338 1.6
Right-Cheek 251 848.8 1.6
Right-Tilt 189 836.4 0.162 1.148 0.186 1.6
Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498
D01 v05r02

Face up 128 824.2 1.6
Face up 189 836.4 0.337 1.202 0.405 1.6
Face up 251 848.8 1.6
Face down 128 824.2 1.6
Face down 189 836.4 0.372 1.202 0.447 1.6
Face down 251 848.8 1.6
Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498
D01 v05r02
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10.2. SAR measurement Result of PCS1900

Left-Cheek 512 1850.2 1.6
Left-Cheek 661 1880.0 0.663 1.099 0.729 1.6
Left-Cheek 180 1909.8 1.6
Left-Tilt 661 1880.0 0.357 1.099 0.392 1.6
Right-Cheek 512 1850.2 1.6
Right-Cheek 661 1880.0 0.460 1.099 0.506 1.6
Right-Cheek 180 1909.8 1.6
Right-Tilt 661 1880.0 0.273 1.099 0.300 1.6
Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498
D01 v05r02

Face up 512 1850.2 1.6
Face up 661 1880.0 0.557 1.071 0.597 1.6
Face up 180 1909.8 1.6
Face down 512 1850.2 1.6
Face down 661 1880.0 0.602 1.071 0.645 1.6
Face down 180 1909.8 1.6
Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional, refer to KDB 447498
D01 v05r02

According to October 2013TCB Workshop, For GSM / GPRS, the number of time slots to test for SAR should
correspond to the highest source-based time-averaged maximum output power configuration, Considering the
possibility of e.g. 3rd party VolP operation for body-worn SAR testing, the EUT was set in GPRS (2Tx slots) for
GSMB850/GSM1900 band due to its highest frame-average power.
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Estimated SAR for Bluetooth

f(GHz) (Max Power of channel, mW)

Estimated SAR=

7.5 Min. Separation Distance, mm
Bluetooth
Estimated
SAR(W/kg) 6dBm 0.167 W/Kg 0.084 W/Kg

10.3. REPEATED SAR MEASUREMENT (N/A)

N/A

Note:

1. Per KDB 865664 D01v01,for each frequency band, repeated SAR measurement is
required only when the measured SAR is = 0.8W/Kg

2. Per KDB 865664 D01v01,if the ratio of largest to smallest SAR for the original and first

repeated measurement is <1.2 and the measured SAR < 1.45W/Kg, only one repeated

measurement is required.

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

4. The ratio is the difference in percentage between original and repeated measured SAR.
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11.SULT OF SUM > SAR1G
11.1. Result of SUM > SAR1g of Head

Right
oo 0.338 / 0.167 0.505
Right 0.186 / 0.167 0.353
Tilted
Left
Croe 0.440 / 0.167 0.607
Left
T 0.274 / 0.167 0.441

Right
o 0.506 / 0.167 0.673
Right 0.300 / 0.167 0.467
Tilted
Left
0.729 / 0.167 0.896
Cheek
Left
e 0.392 / 0.167 0.559

Page 34 of 106




GTS

11.2.

Result of SUM > SAR1g for Body

Report No.: GTSE15030032004

Face up 10 0.405 0.084 0.489
Face 10 0.447 0.084 0.531
down

Face up 10 0.597 0.084 0.681
Face 10 0.645 0.084 0.729
down
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12. APPENDIX A: SYSTEM CHECKING SCANS
Date: 2015.3.26

Test Laboratory: NIM SAR Test

Dipole835V2 Head 1

DUT: Dipole 835 MHz D835V2; Type: D835V2;

Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency:
835 MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; ¢ = 0.89 mho/m; ¢, = 41.5; p = 1000 kg/m®
Phantom section: Flat Section

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

DASY5 Configuration:

e Probe: ES3DV4 - SN3881; ConvF(8.25, 8.25, 8.25);Calibrated: 2014.07.22.;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn876; Calibrated: 2014.03.09.

e Phantom: SAM 1; Type: QDO00P40CC; Serial: TP:1504

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

Head/Dipole835/Area Scan (61x131x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 53.222 V/m; Power Drift = 0.00 dB

Fast SAR: SAR(1 g) = 2.33 mW/g; SAR(10 g) = 1.53 mW/g

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

Head/Dipole835/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 53.222 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.557 mW/g

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

Maximum value of SAR (measured) = 2.52 W/kg
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Date: 2015.3.26
Test Laboratory: NIM SAR Test
Dipole1900V2 Head 1
DUT: Dipole 1900 MHz D1900V2; Type: D1900VZ2,;

Communication System: CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.45 mho/m; ¢, = 39.75; p = 1000 kg/m?®
Phantom section: Flat Section

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

DASY5 Configuration:

e Probe: ES3DV4 - SN3881; ConvF(8.25, 8.25, 8.25);Calibrated: 2014.07.22.;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn876; Calibrated: 2014.03.09.

e Phantom: SAM 1; Type: QDO00P40CC; Serial: TP:1504

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

Head/Dipolel900/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 86.469 V/m; Power Drift = 0.07 dB

Fast SAR: SAR(1 g) = 10.1 mW/g; SAR(10 g) = 4.9 mW/g

Maximum value of SAR (interpolated) = 11.9 W/kg

Head/Dipolel1900/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 86.469 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 19.751 mW/g

SAR(1 g) =10.1 mW/g; SAR(10 g) =5 mW/g

Maximum value of SAR (measured) = 11.6 W/kg
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— 0

—-9.39

-18.77

-28.16

-37.55

-46.93
0 dB = 11.9 W/kg = 21.50 dB W/kg
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Date: 2015.3.26

Test Laboratory: NIM SAR Test

Dipole835V2 Body 1

DUT: Dipole 835 MHz D835V2; Type: D835V2;

Communication System: CW; Communication System Band: D835 (835.0 MHz); Frequency:
835 MHz;Duty Cycle: 1:1

Medium parameters used: f = 835 MHz; 0 = 0.96 mho/m; ¢, = 55.87; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY5 Configuration:

e Probe: ES3DV4 - SN3881; ConvF(8.25, 8.25, 8.25);Calibrated: 2014.07.22.;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn876; Calibrated: 2014.03.09.

e Phantom: SAM 1; Type: QDO00P40CC; Serial: TP:1504

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

Body/Dipole835/Area Scan (61x131x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 55.902 V/m; Power Drift = -0.52 dB

Fast SAR: SAR(1 g) = 2.55 mW/g; SAR(10 g) = 1.67 mW/g

Maximum value of SAR (interpolated) = 2.76 W/kg

Body/Dipole835/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm

Reference Value = 55.902 V/m; Power Drift = -0.52 dB

Peak SAR (extrapolated) = 3.791 mW/g

SAR(1 g) =2.48 mWI/g; SAR(10 g) = 1.61 mW/g

Maximum value of SAR (measured) = 2.69 W/kg
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Date: 2015.3.26
Test Laboratory: NIM SAR Test
Dipole1900V2 Body 1
DUT: Dipole 1900 MHz D1900V2; Type: D1900VZ2,;

Communication System: CW; Communication System Band: D1900 (1900.0 MHz);
Frequency: 1900 MHz;Duty Cycle: 1:1

Medium parameters used: f = 1900 MHz; ¢ = 1.57 mho/m; ¢, = 51.05; p = 1000 kg/m?®
Phantom section: Flat Section

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

DASY5 Configuration:

e Probe: ES3DV4 - SN3881; ConvF(8.25, 8.25, 8.25);Calibrated: 2014.07.22.;

e Sensor-Surface: 4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn876; Calibrated: 2014.03.09.

e Phantom: SAM 1; Type: QDO00P40CC; Serial: TP:1504

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

Body/Dipole1900/Area Scan (61x121x1): Interpolated grid: dx=1.500 mm, dy=1.500
mm

Reference Value = 87.333 V/m; Power Drift = 0.06 dB

Fast SAR: SAR(1 g) = 11 mW/g; SAR(10 g) = 5.38 mW/g

Maximum value of SAR (interpolated) = 13.0W/kg

Body/Dipole1900/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Reference Value = 87.333 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 21.434 mW/g

SAR(1g) =11.1 mW/g; SAR(10 g) = 5.54 mW/g

Maximum value of SAR (measured) = 12.7W/kg
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0 dB = 13.0 W/kg = 22.31 dB W/kg
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13.APPENDIX B: MEASUREMENT SCANS

AOC A17 GSM 850 Head Left Cheek Mid
DUT: AOC; Type: Al7;

Communication System: UID 0, Left Cheek-Mid; Communication System Band: GSM
850 (824.0 - 849.0 MHz); Frequency: 836.6 MHz;Communication System PAR: 7.78 dB
Medium parameters used (interpolated): f = 836.6 MHz; o = 0.89 S/m; & = 41.478; p =
1000 kg/m®

Phantom section: Left Section

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

DASYS5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(9.13, 9.13, 9.13); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Phantom: SAM with CRP; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

GSM 850 Left cheek/Mid/Area Scan (31x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 19.64 V/m; Power Drift = -0.09 dB

Fast SAR: SAR(1 g) = 0.367 W/kg; SAR(10 g) = 0.259 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.388 W/kg

GSM 850 Left cheek/Mid/Zoom Scan (6x6x6)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 19.64 V/m; Power Drift =-0.09 dB

Peak SAR (extrapolated) = 0.457 W/kg

SAR(1 g) = 0.383 W/kg; SAR(10 g) = 0.351 W/kg

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.389 W/kg
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-0.27

-0.55

-0.82

-1.10

-1.37
0 dB = 0.388 W/kg = -4.12 dBW/kg

Date/Time: 3/27/2015 7:10:14 PM
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AOC Al17 GSM 850 Head Left Tilted Mid
DUT: AOC; Type: Al7;

Communication System: UID 0, Generic GSM; Communication System Band: GSM 850
(824.0 - 849.0 MHz); Frequency: 836.6 MHz;Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.89 S/m; ¢ = 41.478; p =
1000 kg/m®

Phantom section: Left Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(9.13, 9.13, 9.13); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Phantom: SAM with CRP; Type: SAM;

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

GSM 850_L eft Tilted/Mid/Area Scan (31x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 16.60 VV/m; Power Drift = -0.13 dB

Fast SAR: SAR(1 g) = 0.234 W/kg; SAR(10 g) = 0.167 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.247 W/kg

GSM 850 Left Tilted/Mid/Zoom Scan (5x5x5)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 16.60 VV/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.261 W/kg

SAR(1 g) = 0.239 W/kg; SAR(10 g) = 0.213 W/kg

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.245 W/kg
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0 dB = 0.247 W/kg = -6.07 dBW/kg

Date/Time: 3/27/2015 7:22:35 PM
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AOC A17 GSM 850 Head Right Cheek Mid
DUT: AOC; Type: Al7;

Communication System: UID 10001, Generic GSM; Communication System Band: GSM
850 (824.0 - 849.0 MHz); Frequency: 836.6 MHz;Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.89 S/m; g = 41.478; p =
1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(9.13, 9.13, 9.13); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Phantom: SAM with CRP; Type: SAM;

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

GSM 850_Right Cheek/Mid/Area Scan (31x61x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm

Reference Value = 16.43 VV/m; Power Drift = -0.09 dB

Fast SAR: SAR(1 g) = 0.313 W/kg; SAR(10 g) = 0.219 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.331 W/kg

GSM 850 _Right Cheek/Mid/Zoom Scan (5x5x5)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 16.43 VV/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 0.341 W/kg

SAR(1 g) = 0.294 W/kg; SAR(10 g) = 0.193 W/kg

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.300 W/kg
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0 dB = 0.331 W/kg = -4.81 dBW/kg

Date/Time: 3/27/2015 7:32:28 PM
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AOC Al17 GSM 850 Head Right Tilted Mid
DUT: AOC; Type: Al7;

Communication System: UID 10001, Generic GSM; Communication System Band: GSM
850 (824.0 - 849.0 MHz); Frequency: 836.6 MHz;Communication System PAR: 9.191 dB
Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.89 S/m; g = 41.478; p =
1000 kg/m®

Phantom section: Right Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(9.13, 9.13, 9.13); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Phantom: SAM with CRP; Type: SAM;

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

GSM 850_Right_Tilted/Mid/Area Scan (31x61x1): Interpolated grid: dx=1.500
mm, dy=1.500 mm

Reference Value = 13.28 VV/m; Power Drift =-0.17 dB

Fast SAR: SAR(1g) =0.171 W/kg; SAR(10 g) = 0.121 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.180 W/kg

GSM 850 _Right_Tilted/Mid/Zoom Scan (5x5x5)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 13.28 VV/m; Power Drift =-0.17 dB

Peak SAR (extrapolated) = 0.198 W/kg

SAR(1 g) = 0.162 W/kg; SAR(10 g) = 0.106 W/kg

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.167 W/kg
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AOC A17 GPRS 850 Body Faceup Mid
DUT: AOC; Type: Al7;

Communication System: UID 0, GPRS FDD(TDMA,GSMK); Communication System
Band: GSM 850 (824.0 - 849.0 MHz); Frequency: 836.6 MHz;Communication System
PAR: 7 dB

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 0.96 S/m; & = 55.858; p =
1000 kg/m®

Phantom section: Flat Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(9.14, 9.14, 9.14); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

GPRS 850 Faceup/Mid/Area Scan (31x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 17.33 VV/m; Power Drift =-0.11 dB

Fast SAR: SAR(1 g) = 0.327 W/kg; SAR(10 g) = 0.230 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.346 W/kg

GPRS 850 Faceup/Mid/Zoom Scan (5x5x5)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 17.33 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.368 W/kg

SAR(1 g) = 0.337 W/kg; SAR(10 g) = 0.239 W/kg

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.346 W/kg

Page 52 of 106



Report No.: GTSE15030032004

-0.37

-0.73

-1.10

-1.46

-1.83
0 dB = 0.346 W/kg = -4.61 dBW/kg

Date/Time: 3/27/2015 8:06:37 PM
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AOC Al17 GPRS 850 Body Facedown Mid
DUT: AOC; Type: Al7; Serial: IMEI Number

Communication System: UID 0, GPRS FDD(TDMA,GSMK); Communication System
Band: GSM 850 (824.0 - 849.0 MHz); Frequency: 836.6 MHz;Communication System
PAR: 7 dB

Medium parameters used (interpolated): f = 836.6 MHz; ¢ = 1.01 S/m; & = 55.858; p =
1000 kg/m®

Phantom section: Flat Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(9.14, 9.14, 9.14); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

GPRS 850_Facedown/Mid/Area Scan (31x61x1): Interpolated grid: dx=1.500 mm,
dy=1.500 mm

Reference Value = 18.13 VV/m; Power Drift = 0.06 dB

Fast SAR: SAR(1 g) = 0.363 W/kg; SAR(10 g) = 0.257 W/kg

Info: Interpolated medium parameters used for SAR evaluation.
Maximum value of SAR (interpolated) = 0.382 W/kg

GPRS 850 Facedown/Mid/Zoom Scan (5x5x5)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 18.13 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 0.407 W/kg

SAR(1 g) = 0.372 W/kg; SAR(10 g) = 0.327 W/kg

Info: Interpolated medium parameters used for SAR evaluation.

Maximum value of SAR (measured) = 0.379 W/kg
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Date/Time: 3/27/2015 4:58:33 PM
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AOC Al17 GSM1900 Head Left Cheek Mid
DUT: AOC; Type: Al7;

Communication System: UID 0, Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz;Communication System PAR: 9.191 dB
Medium parameters used: f= 1880 MHz; 6 = 1.45 S/m; & = 39.74; p = 1000 kg/m°
Phantom section: Left Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(7.91, 7.91, 7.91); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Phantom: SAM with CRP; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

1900 Left GSM Head/1900 GSM Cheek-Mid/Area Scan (31x41x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Reference Value = 19.80 VV/m; Power Drift =-0.13 dB

Fast SAR: SAR(1 g) = 0.527 W/kg; SAR(10 g) = 0.337 W/kg

Maximum value of SAR (interpolated) = 0.576 W/kg

1900 Left GSM Head/1900 GSM Cheek-Mid/Zoom Scan (5x5x6)/Cube 0:
Measurement grid: dx=8mm, dy=8mm, dz=6mm

Reference Value = 19.80 V/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.745 W/kg

SAR(1 g) = 0.663 W/kg; SAR(10 g) = 0.618 W/kg

Maximum value of SAR (measured) = 0.745 W/kg

Page 56 of 106



-0.14

-0.28

-0.42

-0.56

-0.70

Report No.: GTSE15030032004

0 dB = 0.576 W/kg = -2.40 dBW/kg

Date/Time: 3/27/2015 5:08:50 PM
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AOC Al17 GSM1900 Head Left Tilted Mid
DUT: AOC; Type: Al7;

Communication System: UID 10001, Generic GSM; Communication System Band: PCS
1900 (1850.0 - 1910.0 MHz); Frequency: 1880 MHz;Communication System PAR: 9.191
dB

Medium parameters used: f= 1880 MHz; 6 = 1.45 S/m; & = 39.74; p = 1000 kg/m3
Phantom section: Left Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(7.91, 7.91, 7.91); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Phantom: SAM with CRP; Type: SAM;

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

1900 Left GSM Head/1900GSM Tilted-Mid/Area Scan (31x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Reference Value = 15.20 VV/m; Power Drift = -0.13 dB

Fast SAR: SAR(1 g) = 0.300 W/kg; SAR(10 g) = 0.194 W/kg

Maximum value of SAR (interpolated) = 0.320 W/kg

1900 Left GSM Head/1900GSM Tilted-Mid/Zoom Scan (6x6x6)/Cube O:
Measurement grid: dx=6mm, dy=6mm, dz=6mm

Reference Value = 15.20 VV/m; Power Drift = -0.13 dB

Peak SAR (extrapolated) = 0.394 W/kg

SAR(1 g) = 0.357 W/kg; SAR(10 g) = 0.336 W/kg

Maximum value of SAR (measured) = 0.394 W/kg
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0 dB = 0.320 W/kg = -4.95 dBW/kg

Date/Time: 3/27/2015 5:23:29 PM
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AOC A17 GSM1900 Head Right Cheek- Mid
DUT: AOC; Type: Al7;

Communication System: UID 0, Generic GSM; Communication System Band: PCS 1900
(1850.0 - 1910.0 MHz); Frequency: 1880 MHz;Communication System PAR: 9.191 dB
Medium parameters used: £ = 1880 MHz; 6 = 1.45 S/m; & = 39.74; p = 1000 kg/m®
Phantom section: Right Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(7.91, 7.91, 7.91); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Phantom: SAM with CRP; Type: SAM,;

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

1900_Right GSM Head/1900 GSM Cheek-Mid/Area Scan (31x61x1):
Interpolated grid: dx=1.500 mm, dy=1.500 mm

Reference Value = 17.16 V/m; Power Drift =-0.11 dB

Fast SAR: SAR(1 g) = 0.383 W/kg; SAR(10 g) = 0.247 W/kg

Maximum value of SAR (interpolated) = 0.415 W/kg

1900 _Right GSM Head/1900 GSM Cheek-Mid/Zoom Scan (6x6x6)/Cube O:
Measurement grid: dx=6mm, dy=6mm, dz=6mm

Reference Value = 17.16 V/m; Power Drift = -0.11 dB

Peak SAR (extrapolated) = 0.507 W/kg

SAR(1 g) = 0.460 W/kg; SAR(10 g) = 0.430 W/kg

Maximum value of SAR (measured) = 0.507 W/kg
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0 dB = 0.415 W/kg = -3.82 dBW/kg

Date/Time: 3/27/2015 5:39:03 PM
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AOC A17 GSM1900 Head Right Tilted- Mid
DUT: AOC; Type: Al7;

Communication System: UID 10001, Generic GSM; Communication System Band: PCS
1900 (1850.0 - 1910.0 MHz); Frequency: 1880 MHz;Communication System PAR: 9.191
dB

Medium parameters used: f= 1880 MHz; 6 = 1.45 S/m; & = 39.74; p = 1000 kg/m3
Phantom section: Right Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(7.91, 7.91, 7.91); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Phantom: SAM with CRP; Type: SAM;

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

1900_Right GSM Head/1900 GSM Tilted-Mid/Area  Scan
(31x61x1):Interpolated grid: dx=1.500 mm, dy=1.500 mm

Reference Value = 12.83 VV/m; Power Drift = 0.12 dB

Fast SAR: SAR(1 g) = 0.215 W/kg; SAR(10 g) = 0.138 W/kg

Maximum value of SAR (interpolated) = 0.231 W/kg

1900 _Right GSM Head/1900 GSM Tilted-Mid/Zoom Scan (6x6x6)/Cube O:
Measurement grid: dx=6mm, dy=6mm, dz=6mm

Reference Value = 12.83 V/m; Power Drift = 0.12 dB

Peak SAR (extrapolated) = 0.379 W/kg

SAR(1 g) = 0.273 W/kg; SAR(10 g) = 0.244 W/kg

Maximum value of SAR (measured) = 0.369 W/kg
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0 dB = 0.231 W/kg = -6.36 dBW/kg

Date/Time: 3/27/2015 6:06:15 PM
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AOC A17 GRPS1900 Body Faceup Mid
DUT: AOC; Type: Al7;

Communication System: UID 0, GPRS FDD(TDMA,GSMK); Communication System
Band: PCS 1900 (1850.0 - 1910.0 MHz); Frequency: 1880 MHz;Communication System
PAR: 7 dB

Medium parameters used: f= 1880 MHz; 6 = 1.57 S/m; &, = 51.14; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(7.49, 7.49, 7.49); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

1900 GPRS/GPRS1900 Faceup-Mid/Area Scan (31x41x1): Interpolated grid:
dx=1.500 mm, dy=1.500 mm

Reference Value = 18.22 VV/m; Power Drift = 0.14 dB

Fast SAR: SAR(1 g) = 0.494 W/kg; SAR(10 g) = 0.319 W/kg

Maximum value of SAR (interpolated) = 0.526 W/kg

1900 GPRS/GPRS1900 Faceup-Mid/Zoom Scan (5x5x6)/Cube O:
Measurement grid: dx=8mm, dy=8mm, dz=6mm

Reference Value = 18.22 VV/m; Power Drift = 0.14 dB

Peak SAR (extrapolated) = 0.594 W/kg

SAR(1 g) = 0.557 W/kg; SAR(10 g) = 0.537 W/kg

Maximum value of SAR (measured) = 0.594 W/kg
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0 dB = 0.526 Wikg = -2.79 dBW/kg

Date/Time: 3/27/2015 6:32:53 PM
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AOC A17 GRPS1900 Body Facedown Mid
DUT: AOC; Type: Al7;

Communication System: UID 0, GPRS FDD(TDMA,GSMK); Communication System
Band: PCS 1900 (1850.0 - 1910.0 MHz); Frequency: 1880 MHz;Communication System
PAR: 7 dB

Medium parameters used: f= 1880 MHz; 6 = 1.57 S/m; &, = 51.14; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY5 Configuration:

Probe: EX3DV4 - SN3381; ConvF(7.49, 7.49, 7.49); Calibrated: 07/22/2014;
Sensor-Surface: 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn876; Calibrated: 03/09/2015

Measurement SW: DASY52, Version 52.8 (8); SEMCAD X Version 14.6.10 (7331)

1900 GPRS/GPRS1900 Facedown-Mid/Area Scan (31x41x1): Interpolated
grid: dx=1.500 mm, dy=1.500 mm

Reference Value = 19.33 VV/m; Power Drift = 0.04 dB

Fast SAR: SAR(1 g) = 0.595 W/Kkg; SAR(10 g) = 0.373 W/kg

Maximum value of SAR (interpolated) = 0.643 W/kg

1900 _GPRS/GPRS1900 Facedown-Mid/Zoom Scan (6x6x6)/Cube O:
Measurement grid: dx=6mm, dy=6mm, dz=6mm

Reference Value = 19.33 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 0.677 W/kg

SAR(1 g) = 0.602 W/kg; SAR(10 g) = 0.561 W/kg

Maximum value of SAR (measured) = 0.621 W/kg
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14. APPENDIX C: RELEVANT PAGES FROM PROBE CALIBRATION
REPORT(S)

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kallbrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calipration Service

Accrediled by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration cerlificates

clen. SMQ (Auiden

[CALIBRATION CERTIFICATE

Objeot EX3DV4 - SN:3881

Calibralion procedure(s)

Calibration date:

This calibration certificate d ts the lraceabilily lo national standards, which realize the phy ical units of r ents (Sl).
Ther nents and the rainties with confidence probability are given on the following pages and are part of the certificate.
Ali calibrations have been jucted in he closed laboralory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibralion Equipment used (M&TE critical for calibration)

Primary Standards o] Cal Date (Cerlificate No.) Scheduled Calibration
Power meter E44198 GB41293874 03-Apr-14 (No. 217-01911) Apr-15
Power sensor E4412A MY41498087 | 03-Apr-14 (No. 217-01911) Apr-15
Reference 3 dB Allenuator SN: §5054 (3c) 03-Apr-14 (No. 217-01915) Apr-16 i
Reference 20 d¢B Attenualtor SN: 85277 (20x) 03-Apr-14 (No. 217-01919) Apr-15
Rell 30 dB Att I SN: 5129 {30b) 03-Apr-14 (No. 217-01920} Apr-15
Reference Probe ES3DV2 SN: 3013 30-Dec-13 (No. ES3-3013_Dec13) Dec-14
DAE4 SN: 660 13-Dec-13 (No. DAE4-660_Dec13) Dec-14 1
dary dard [[+] Check Date {in house) heduled Check
RF generalor HP 8648C US3642U01700 4-Aug-99 {in house check Apr-13) In house check: Apr-16
Network Analyzer HP 8753E US37390585 48-Oct-01 (in house check Oci-13) In house ¢heck: Oct-14
Signature |
Calibrated by: el
Approved by:
tssued: July 23, 2014
| This calibration cerlificate shall not be reproduced excepl in full without written approval of the y.
Certificate No: EX3-3881_Jul14 Page 1 of 11
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Calibration Laboratory of S,
Schmid & Partiner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Caltbration Service

a

&

ety

o
%,

Dot €N
“Hrafugl

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

Glossary:

TSL tissue simulating liquid

NORMZX,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMX,y,z

DCP diode compression point

CF crest factor (1/duty_cycle} of the RF signai

A B CD modulation dependent linearization parameters

Polarization ¢ ¢ rotation around prabe axis

Polarization 8 8 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 8 = 0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatiai-Averaged Specific
Absorption Rate (SARY) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

b) IEC 62209-1, “Procedure to measure the Specific Absorption Rate (S8AR) for hand-held devices used in close
proximily to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

«  NORMx,y,z: Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainly inside TSL (see below ConvF).

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

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

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

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

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

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

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

s Conneclor Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).
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EX3DV4 — SN:3881 July 22, 2014

Probe EX3DV4

SN:3881

Manufactured:  April 30, 2012
Calibrated: July 22, 2014

Calibrated for DASY/EASY Systems

(Note: non-compatibte with DASY2 system!)
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EX3DV4- SN:3881 July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3881

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uvA(v/m)* 0.18 0.37 0.53 +101%
DCP (mV)“ 96.5 100.9 101.1
Modulation Calibration Parameters
uID Communication System Name A B [ D VR Unc"
dB dBvpv dB mv (k=2)
0 cwW X 0.0 0.0 1.0 0.00 | 1334 | #41%
Y 0.0 0.0 1.0 131.0
z 0.0 0.0 1.0 132.8

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

A The uncertainties of NormX,Y.Z do not affect the EXfield uncertainty inside TSL (see Pages 5 and 6).

% Numerical linearization parameter: uncertainty not required.

£ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
field value.
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EX3DV4-- SN:3881 July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3881

Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductivity Depth © Unct.

f(MHZ)® | Permittivity" {stm)" ConvF X | ConvFY | ConvFZ | Alpha®| (mm) (k=2)
450 43.5 0.87 10.60 10.60 10.80 0.18 1.80 £13.3%
835 41.5 0.90 9.41 9.41 9.41 0.49 0.70 £12.0%
1900 40.0 1.40 8.09 8.09 8.09 0.57 0.64 £12.0%

© Frequency validity above 300 MHz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at catibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validily can be extended to + 110 MHz.

" At frequencies below 3 GHz, the validity of tissue parameters {€ and o) can be relaxed to + 10% if liquid compensation fomula is applied to
measured SAR values. At frequencies above 3 GHz, the validity of lissue p ters (e and o) is resiricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

© Alpha/Depth are determined during calibration. SPEAG wamants that (he remaining deviation due to the boundary effect after compensation Is
always less than = 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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EX3DV4- SN:3881 July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3881

Calibration Parameter Determined in Body Tissue Simulating Media

Relative Conductivity Depth © Unct,

f(MHz)® | Permittivity" (Sm)F ConvEX | ConvFY | ConvFZ | Alpha® | (mm) (k=2)
450 56.7 0.94 10.75 10.75 10.75 0.10 1.50 +133%
835 55.2 0.97 9.34 9.34 9.34 0.30 1.03 +12.0 %
19800 533 1.52 8.25 8.25 8.25 0.46 1.00 +12.0%

© Frequency validity above 300 Mtz of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2), else it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is 2 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can be extended to + 110 MHz.

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

© Alpha/Depth are determined during calibralion. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below + 2% for frequencies between 3-6 GHz al any distance larger than hatf the probe tip
diameter from the boundary.
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July 22, 2014

Frequency Response of E-Field
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EX3DV4- SN:3881 July 22, 2014

Receiving Pattern (¢), 9 = 0°

=600 MHz, TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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EX3DV4— SN:3881 July 22, 2014

Dynamic Range f(SARpead)
(TEM cell , feya= 1900 MHz)

Input Signal [uV]

107 10 10° 10t 102 100
o SAR [mW/lcm3}
¢
not compensatex! compensated

Error [dB]

102 101 1’00 101 102 108
SAR [mWicm3]
o]
not compensated cornpensated

Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4- SN:3881 July 22, 2014
Conversion Factor Assessment
f = 835 MHz, WGLS R9 (H_convF) f = 1900 MHz WGLS R22 (H_comnvF)
40} N - . - —
; 2
34
a0 % 25
% 25 - g 70
4 1%
g 3
15
i "
104
[sX3
10 20 30 40 50 & Q 5 10 15 2 25 20 35 40
zlmm) . #imn} -
8 X e e
anrayical measuied anahtcal measued

Deviation from Isotropy in Liquid
Error (4, 9), f = 900 MHz

-10 -08 -06 -0.4 -02 00 02 04 06 08 1.0
Uncertainty of Spherical Isotropy Assessment: * 2.6% (k=2)
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EX3DV4- SN:3881 July 22, 2014

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3881

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) -10.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Senser Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface .4 mm
Certificate No: EX3-3881_Jul14 Page 11 of 11

Page 78 of 106



GTS

Report No.: GTSE15030032004

15.APPENDIX D: RELEVANT PAGES FROM DIPOLE VALIDATION KIT
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Calibration Laboratory of

" g Schweizerischer Knlibrierdienss
Schimid & Pariner @ Serviee suises d tslonnage
Enginearing A Earvizio avizzer: di taratura
Teughmussirssss 41, 8004 Turich, Switaeriand 5 Swine Calbension Service
Acrredied by the Swiss AccrecEabon Senics |[SA5] Bcoredilmten Ke: SCS 108

Tha Hves Accradnation Sendce | one ol a slgraionies 0 te 4
Wi aneral Sgreseasn S5 v cesogrition of cakbralion cerefosies

Glossary:

TSL tissue simulating liguid

ConmF senaitvity in TSL S MORM x .2
MNAA not applicable or not measurad

Calibration is Performed According to the Following Standards:

a} IEEE Sid 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specilic Absorplion Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, December 20003

b} IEC 62209-1, "Procedure to measure the Specific Absonption Rate (SAR) for hand-held
devices wsad in clase proxmity to tha ear (freguency range of 300 MHz to 3 GHz)",
Fabnueary 2005

¢l Federsl Communications Commissian Ofice of Engineeding & Technology (FOC OET]),
“Evaluating Compliance with FCC Guidelines for Human Exposure o Radicirequency
Eleciromagnetc Fields, Addstional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure 1o Radiodreguency Emissions”,
Supplament  (Edition 01-01) to Bulletin &5

Additional Documentation:
d) DASY4'S Systerm Handbook

Methods Applied and Interpretation of Parameaters:

= Megspremant Conadiifons: Further detalls are avallable from the Walidation Repor at the end
of the carificata. All figures stated in the cardificate are valid at the frequancy indicated.

=  Amtenna Parmmeters with TSL: The dipole is mounted with the spacer to poaition its feed
point exactly below the center marking of the flat phantom seclion, with the arma oriented
parallel bo the body axis.

= Fepd Poind impedance and Relum Loss: These paramebers ang maasured with the dipole
positioned under the liquid filled phantom. The impedance stated s transformed (rom the
measurement at the SMA connector 1o the feed point, The Return Loss ensures low
reflected power. No uncertainty reguired.

= Eiectrical Defay: One-way delay between the S conneclor and the anbenna feed paint,
Mo uncertainty required.

= SAR measwed: SAR measwred at the stated antenna input power.

=  SAR normalized: SAR as measured. normalized to an input power of 1 W at the antenng
connecior.

+  SAR for normingl TSL paramelars: The measured TSL paramelers are used to calculate the
nomingl SAR result.

The reported uncertainty of measurement is stated as the standard uncerainty of measurement
multiphed by the covarage factor k=2, which for a normal distribution comesponds to & coverage
probability of approxmataly 95%.

Cardlicale Mo: DERVE-4d141_Sep12 Page 2 of &
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Measurament Conditions
DASY sysiam conliguration, &S far ag nol givee on pams 1
DASY Version DASYS Va2 B2
Extrapalation Achmncad Exfrapalaiion
Phantam Micoular Flal Phantom
Distance Dipole Center - TSL 15 e wath Spaoor
Zoam Sean Resclulion gix, dy, dz = 5 mm
Frequency B35 MHE = 1 MHz
Head TSL parameters
Tha following paremsters and caloyiaiions wess applied.
Temperature Parmillivity Condustivity
Mominal Hedd TSL paramebers 20T 416 .50 mihadm
Measured Head T5L parameiers [F20202)°C 413w E% a0 mhem & %
Hiad THL tesnpsrature change during test o L6 At -
SAR result with Head TSL
BAR svarnged cwar 1 em® [1.g) of Hand TSL Condition

SAR measured

250 mis inpul powsar

23w g

SAR lor nominal Haad TSL parsmetans

normalzed o 19

5.5 MW ig £ 17.0 % [k=2)

SR pwersged over 10 cm” {10 g) of Hesd TEL

conoilian

BAR maasuned

250w gl powes

1.53 mW [ g

S&A for nominal Head TSL parameions

normakzed o 1%

B2 mW ig o 18.5 % (k=3)

Body TSL parameters
Tha inlicwing pammeters and cakculations seie appled
Temparature Parmittivity Condustivity

Hominal Body TSL panameters O 552 087 mboim

Measured Body TSL parameters. |2 az0g) G EAZ+6% 1,00 mihai = B 3

Bady TSL enparaiurs chamngs during el =05°C e e
SAR result with Body TSL

EAF overaged aver 1 cm” {1 g) of Bady TSL Condision

SR mangunsd 250 W inpa poeer 248 m g

SiA for nominal Body TSL parametars normalkzed 1o 1W A5 W J g o 170 % =2}

SAR averaged sver 10 em® (10 g) of Bady TEL pandition

SR moasured 250 MW inpL powar 180 mw g

SARA lor romirsd Body TS paiamstes normalioed 10 1W 0.25 mW J g + 16.5 % (ke2)
Caniieate M DEASVI4A141_Begi2 P 3 ol 8
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Appendix

Antenna Parametars with Head TSL
Ipsacansn, iranslcrmed 1o fessd Do BREL-2.7
Baium Loss -28.7 dB2

Antenna Parameters with Body TSL

Impadance. anaformed fe fad poir GOT61- 1.5 0
Aefumn Loss - 46 dB

General Antenna Paramelers and Design

| Etectrical Delay [one desctcn) | 1.381 rs |

After lang inrm use with 100W radiated powss, only & slight warming al the Spole fesf e Bsedpeint can be mensuned.

The dipols & made of standand semingid coaxeal cable. The center conducior of tha feading Ina i discily connaciad 1o e
second arm of the dipcle. Tha anlenna is theretons shor-cieculed for DC-signals. On soma ol ke dipoles, amall snd caps
@ added bo T dipoke anms in onder 1o Improva matching whan ioedad acsording o e postion &3 explained in te
"Maasuremani Concitions” paragragh, The 547 dais are nol alfecied by this change. The ovaral dipole langth is sl
acconding o the Sandand.

Mo auceasie fontes must be applied 10 the dipole arms, becawse ey might bend or thy soldered conrscions nea thea
feadpoint may ba domagea.

hAdditional EUT Data

Manufachured by BPEAG
Manufachrsd on March 27, 2012

Cerilicaln Mo DES5Y2-d141_Sapi2 Page 4 of B
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DASYS Validation Repart for Head TSL

Lrare: Td.0@.2012
Test Laboratory: SFEAG, Zurich, Switserland
DUT: Dipole 835 MHz; Type: DE3SVI; Serinl; DEISVE - SN: dd141

Communication System: CW; Frequency: 535 bMHz

Medium parameters used: T = 835 MHz: 5 = 0% mbo'im; g, = 41.3; p = 1000 kg'm”
Fhantom secnon: Flal Seclamn

Measurement Slandand: DASY S (IEEEAEC ANS] C63. 19- 2007

DASYS2 Coanfiguration:
«  Probe: ESIDW - SNAXNS: ConvFi6.07, 6,07, 6,07 Calibrated: 30122011
«  Sensor-Surface: Jmm (Mechanical Surface Detection)
=  LEleciromcs: DAED Sabd]; Calibraved: 27062012
«  Phumtom: Flat Phamtom £.90; Type: QDUOUPA9AA; Serial: 100]

= DASYSI 51 H 969 SEMOATI X 146606824

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm X/Zoom Scan (Tx7xTVCube 0:
Mezzurement grid; de=5Smm, dy=5mim, dz=5mnm

Reference Valpe = 56 647 ¥im; Powser Drift = 0.03 4B

Peak SAR (exirapolaied) = 3,447 |'|1"i'r'.'|__l

SARII g = 234 mWig; AR g) = 1.53 mWig

Maximum value of SAR (messured) =271 Wikg

]
]

480
EET

120

0 dB =271 Wikg = §.66 dB Wikg

Cotificass Mo DRAGYI-4di41 Segi2 Fage 501 8

Page 83 of 106



GTS

Report No.: GTSE15030032004

Impedance Measuremant Plot for Head TSL
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DASYS Validation Report for Body TSL

[rane: 24,00 20012
lesl Laboraiory: SPEALG, Furnch, Switzerland
DUT: Dipole B35 MHz: Type: EISVI: Serial: DEISVI - SM: 4d14]

Communication Svstem: CW; F-n_'qu-:cm' v: B35 MHz

Medium parameters used: = 815 MHz; o = | mhoim; & = 53,20 p= 1000 kgho!
Phamioan section: Flal Section

Measurement Slandanl; DASYS ([EEEMEC/ ANST OGRS, 19-20007 )

CrASY 52 Coafiguration:
= Probe: ESIDVE - SMNI208, ConvFo02, 602, 602); Calibrated: ML12,2011;
& Sensor-Surface; Imm (Mechanicnl Surface Detection
= Elecromics: DAEBY Sptd 1 Calibraved: 27062012
s Phamom: Flat Phantom 4,90 Type: QDENKP49548; Serial: 1001

o DASYSE SR 2960 SEMIAD X 14.6.6/6824)

Dipole Calibration for Body Tissoe/Pin=250 mW, d=15mm/Zoom Scan (TxTaT W Cube O:
Mensrement grid: dx=5mm, dv=5mm, dz=5mm

Reference Value = 35345 VWim: Power Dinifi = (L.0O2 dB

Peak SAR (ealrapolated ) = 3541 mWiyg

BARIL gh = 244 mWi; SAR(LD g = 1.6 mWig

Maximum valuz of AR (measured) = 215 Wike

1&m

0df = 2RSS Wik = %10 dB Wike

Canibcath Mo DA35VE-dd141 Sapiz P Tl B
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Impedance Measurement Plot for Body TSL
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Justification of the extended calibration Dipole D835V2

Head

Date of Return-Loss | Delta Real Delta Imaginary | Delta

Measurement | (dB) (%) Impedance | (ohm) Impedance | (ohm)
(ohm) (ohm)

September -28.7 52.6 -2.7j

24,2012

September -29.8 3.8 51.4 1.2 -2.3] 0.4

22,2013

September -29.6 3.1 51.9 0.7 -2.2 0.5j

20, 2014

Body

Date of Return-Loss | Delta Real Delta Imaginary | Delta

Measurement | (dB) (%) Impedance | (ohm) Impedance | (ohm)
(ohm) (ohm)

September -34.6 50.1 -1.9j

24,2012

September -32.7 55 51.2 1.1 -2.0j 0.1

22,2013

September -32.9 4.9 50.8 0.7 -2.1j 0.2

20, 2014

The return loss is < -20dB, and within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the verification result should support extended calibration.
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L8 fogbifold,

Tha Swias Accreditstion Ssrvice |s one of the signaiories 10 Ba EA
Hutiwiaral Agresmar for tha recogdtion of calidstion certfceten

Clismt BMO (Awsden) Caritlaste Ho: O D00V2-54162_Sapi12

[CALIBRATION CERTIFICATE
Cibjacd O BDDVE - BM: Bd162
Calibration procacune| &) QA CAL-05. w8
Calibration procedurs for dipole validation kits above 700 kHz
Calbeption daje: Seplembar 21, 2012

This caiizrstion carilicais dncuments i maceabiiy o nalonsl SUEnds, wheoh rskzo e Sl st ol mesausmeands 515
Thes raarypeemanis md . Lncsipinias with Conioanss HObabETy 4i0 Jead o0 M bbowang g and e qad ol the cecibcaria.

A calzrtions have Besen condecing in the closed abonmiany oIy SmErsman Mmpenikone (22 « 3770 and husiaty < 7T

Cabbeaion Epuipmon usod {METE £rieal for calitrakon |

Parmary Stardands il » Cal Date [Candizas ki) S Calsrmeon
Power mupter EF-44748 GEFTARITH [G-0ct-11 (Mo, 217-09451) Dot 2
Posayr sensor HP 84818 UET2sE TR =011 (Mo, 217-01451) Dt
Flpdorgrang 210 03 g raiaior Bhi SOEH 3k Flar i d (P 3 T 558G Apr13
Tipa-M rrusiresh ombisaion Sk ST 3 ) DET PPl U2 (M 21 T-OUELE Apr13
Flelersnces Probs FS000 Skt @00 W-Dwc-11 (Min. ERJ-220G_Dhecf 1) D12
OAEE S EHIH ETdune13 Mo, DAEL-SIN_ i 2 dun i3
Saoondary Standants Lol ] Cviichd Chimdin (i Paivsini | Sachmcuberd heck
Power marmcr HP TS MY4ICERIT OGP (i howes chack Tict-111] Iy hoarsn ohaoki: Dot 3
AF gensosin: FIES SRAT-0E plmstd -8 i heuse check Doi-11] Iri heoaisi Choki: Gt 3
Hetwok Srafyam FIF BTIAE LISATRHERES SAR00 AB-0GHEA (i sy Gl Dhoi-91 ] Ir Fowrso Chsgk Ot 2
T Functon Bl e

Caktranad by it B-Madiey Lbwsiusisty TaetwbEas

g‘i‘m«. &l
Appiirasd Ly Bt Pokiei: Tchnicnl danage:s

This calibraion cerificain shall ral be repsmaunsd mecepi in Sl winout wiitos sponresl of the Doy

==

lagued: Sapimmber 01, 200E

Carificale Mo D200v2-5d4162_Sep12

Fage 1ol &
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Calibration uhﬂmﬂ ﬂ'l' 'l SeliltartacFar Kallbrisrdinnt
Schmid & Partner = P ———
Enginearing AG : Simrvizio wvizaen & tetern
Zsughausstrmass 43, B304 Torich, Switrerend E@;&' Hwlga Calbration Sarvice
it
Bessritbe by T Sass Arceshlal iz Sarers (GASS Acerediailon Mo SCS 108

The Swiss Accreditaficn Ssrvica in ona of the signatcriss o the EA
Mudtilatersl Agraement Tor He recognition of oslibrasion ceil s

Glossary:

TEL fissue simulating liquid

CanvF sansitivity im TSL / NORM x,y,2
A mot applicable or not measured

Calibration is Performed Aceording 1o the Following Standards:

a) |EEE 5id 1528-2003, "IEEE Recommended Practice for Detarmining the Peak Spatial-
Averaged Specilic Abgorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues®, December 2003

b) IEC B2208-1, "Procedurs o measure the Specific Absorption Rate (SAR) for hand-held
devicesa used in close proximity to the ear (frequency range of 300 MHz 1o 3 GHz)",
February 2005

¢} Federal Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radicfrequeancy
Electromagnetic Fields, Additional IMosmation for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Ediion 01-01) to Bulletin 65

Additional Documentation:
d) DASY4S System Handbook

Methods Applied and Interpretation of Farameters:

= Measurement Conditions: Further details are available from the WValidation Report at the end
of the cedificate. All higures staled in the cerlilicate are valid at the frequency indicated.

+  Arenna Paramaters with TS The dipohe s mounied with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the anma ordented
parallel to the body axis.

= Fead Poinf impedance and Refurn Loss: These parameters are measured with the dipole
positioned undar the liquid filled phantom. The impedance stated is transformed from the
masurement al the SMA connector 1o the feed point. The Retum Loss ensures low
reflectad power. Mo uncerainty reguired.

= Electrics! Delay: One-way delay betesan the SMA connector and the antenna feed point.
No uncerainty reduired.

SAR measured: 5AR maasured at the staled anlenng npul power,
SAA nommalized: SAR as measurad, normalized to an ingut powar of 1 W at the antanna
connacior,

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

The reporied uncertainty of measurement s stated as the standard uncerainty of measurement
multiplied by the factor k=2, which for a normal distribution corresponds 1o a coverage
probability of Eppm? 85%.

Corhicats No: DTBE0VI-50162_Sepi? Faga 2 ol 8
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Measurement Conditions
DASY systom configuration, s far as nob gived on pags 1
DASY Version DAEYS WAZBZ
Extrapalaltican #Achmnced Exirapolaiion
Phantom Modular Flal Phanbcm
Distance Dipols Canter - TSL 10 mm with Spacar
Zoom Scan Aesolution e, iy, 42 =5 mm
Fregusncy 1500 M = 1 MHz
Head TSL parameters
Tha hedlorming paramalans and calculsiors werne applied.
Tl sl | L Permittivity Conductvity
Momanal Hesd TSL parametens 20 40,0 1.40 miho/'m
Messured Head TSL parameters (220 & 02 3 85 % 127 mhodm 28 %
Head TSL temperabure change during best =05"C - -
S5AR result with Head TSL
SAR sveraged over 1 cm” {1 g) of Head TSL Condition
SAR recdiurad FEO0 AW inpul poseer BBE W i g
HAR for nominal Head TSL parameinrs rmalized to W T4 W g e 170 % (k=)
SAR svernged cver 10 em” {10 g of Haed TSL condition
SAR megzured O W inpul power 503mi i g
HAR for nominal Haad TSL paramaiars rimalized bo 1W 0.7 MW g & 165 % (k=2

Body TSL parameters
The Felkrwing parametens and caliubaiions wese applisd,
T pasraiuns Peamittivity Corductivity

Hominal Body TSL parameters 200G 835 1.5 mha'm

Messured Bedy TSL paramobens ﬁz.ﬂtﬂ-.i']"l: BEAE+B% 1.54 mbasn 286 %

Body TSL temperature change during lest <0G — —-
SAR result with Body TSL

SAR sveraged over 1 cm’ {1 gj of Body TEL Conditian

SA&K mausurad 80 MW inpul powar MWImi i g

EaR for nominal Body TSL parametens rarmalized & 1W #0.T mW g m 17.0 % (k=2)

SAR averaged over 10 om® (10 g) of Body TSL condtion

SAR Mdasred 50 Y inpil poveRr 545 mW i g

SARA for nominal Body TSL parameters ramalized o 1W 2.6 mW g e 18,5 % (k=3)
Carfificzalg Mo 01000V2-54162_Sepi2 Page 3 of &
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Appendix
Antenna Parameters with Head TSL

impedance, ransiamad i fead point EIZ L4 4.0
Aalum Loss - 261 dB

Antenna Parameters with Body TSL

Impadance, ransiormad o feed point 422 0 + 5.0 3
Raium Laes < 25,5 o8

General Antenna Pearameters and Design

| Electrical Dulay (ane direction) | 1.157 s

After long berm use with 100% adiated power, only a sight wanming of the dipola near e fescpoirg can b Mmeassured,

Thia dpola is made of standard semingid coaial calle. The canler corducton of the teading line is drectly connected o tha
shcord & of the dipolis. The anterma i theealens shon-circuiled for DC-sigrals, On some of the dipolos, small end caps
A ackded o ihe dpole g in erder by imprive matching when loaded according to Tho posiion as axplained in e
Messuramen| Condtions* pargraph. The SAR dat are not alected by s change. The owerall dipole langth is siil

aoconding o the Siandard.
Mo pupassive foron must bo applied to the dipole arms, becausa thiy might band or e Soldemd CoPmnBLIGRS PaEr e
Taadpcinl may e damacs.
Additional EUT Data
Msarudpciunad by SPEAG
Manulnoumad on Decambar 20, 2011

Gerbhicabe Ho: O1S00V2-8d162_Sapi 2 Page 4 ol §
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DASYE Validation Report for Head TSL

Crane: 21.08.2012
Test Laboratory: SPEACG, Furich, Switzerland
DT Digeode 'R0 MIHE; Type: IDNEHEY 2; Serial; DIHMY 2 - SN Sd162

Cornmunication System: CW; Preguency: 1900 MHz:

Medivm parameters used; £ = 900 MHz; o = [ 37 mho'mg & = 4006: p = 1000 l*h'-"'":'l
Phanmiom section: Flai Sachon

Measurement Standund; DASY S (IEEEMECTANS] Ch3. | 9-2007)

DasY 52 Conhiguration:
«  Probe: ES3IDY3 - SRE205; ComvlF(500, 500, 5010 ¢ Calibrated: 30,02 301 1
¢ Semsor-Sofface: 3mm (Mechanical Surface Dielection )
+  Electromics: DAE4 Sn601; Calibrated: 27.06. 2012
*  Phantom: Flat Fhantem 5.0 (front); Type: QDIOPS0A A, Serial: 1001
o [DARYSEZ 52821069, SEMCAD X 14.6.6(6824)

Dipole Calibration for Head TissusPin=250 mW, d=10mm/Esom Scan (Tx7x7WCube O:
Measuremend grid: duesSmm, dy=5mm, dr=5mm

Keference Valwe = 95,423 Vim; Power Dirifi =4 dB&

Feak SAR (extrapolaed) = 17.236 mWig

SARL g) = %6% mWig SARIDg) = 513 mYWig

baximum value of SAR (measuwred) = 11.9 Wikg

B

e

o= 1% Wikg=21.51 dBf Wikg

Carphicala Ma: D100V Sd 182 _Bapild Paga 5ol 8
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Diate: 21,009, 3002
Test Laborubory; SPEAG. Zurich, Switzerland
DUT: DNpale 1900 MiTz; Type: DIV Serial: DIWAOV2 - SN: 5d162

Communication Sysem: CW. Freguency: 1900 MHz

Medium parameters used: = 1900 MHz: a = 1.54 mhoim; &, = 52.5; p = 1000 kg/m®
Phamtoam ssction: Fliut Section

Measuremsent Standard: DASYS (IEEEAEC/ANS] Ca3. 19-2007)

DASYS2 Configuration:
» [Probe: ESIDV3I - SHNA205; ConvFd A2, 462, 4621 Calibrated: 300122011
#  Sensor-Surface; Imm (Mechanical Surface Detection)
¢ Eloctromcs: DAED Sefd ] ; Calibraesd: 2706 2012
«  Phaniom: Flat Phantom 5.0 (hack);, Type: QDOOPS0AA; Serial: 1002

«  DASYSI 52820969 SEMCAD X 14.6.6/63824)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (73757 WCube 0;
Messurement prid: de=3mm. dy=3mm, dz=5mm

Refersnce Walue = %5423 Wim; Power Dirifi = 0.02 dB

Peak SAR (extrapolated) = 17979 m'W/ig

SAR(] gp= 1L mWWig: SAR(ID g} = 5,45 mW/g

Maximum valoe of SAR (measured) = 12,9 Wikg

=m

400

08

-17an

1600

O dB = 125 Wikp = 2221 dB Wike

Carkhcale Mo: DSV 2-5d162_Sep1? Page Pal@
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Impedance Measurement Plot for Body TSL
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Justification of the extended calibration Dipole D1900V?2

Head

Date of Return-Loss | Delta Real Delta Imaginary | Delta

Measurement | (dB) (%) Impedance | (ohm) Impedance | (ohm)
(ohm) (ohm)

September -26.1 53.2 4.0j

21,2012

September -25.1 3.8 51.6 1.6 3.1j 0.9

20, 2013

September -24.8 5.0 51.9 1.3 3.5] 0.5j

18, 2014

Body

Date of Return-Loss | Delta Real Delta Imaginary | Delta

Measurement | (dB) (%) Impedance | (ohm) Impedance | (ohm)
(ohm) (ohm)

September -25.9 49.2 5.0j

21,2012

September -24.6 5.0 48.2 1.0 4.3] 0.7j

20, 2013

September -24.9 3.9 47.9 1.3 4.9i 0.1

18, 2014

The return loss is < -20dB, and within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the verification result should support extended calibration.
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APPENDIX E: DAE VALIDATION KIT REPORT(S)

\\\:'wu'lllr,%

n
S "\ o lsboration with SN
S e
g o
&777.s p e a g T
pmere—  CALIBRATION LABORATORY . X
Al Mo 31 Xuevoan Road, Haidisn Digiric, Beijing, 100191, China U{ﬁ_—ﬁ\\‘:\‘ CALIBRATION
Tel: +86-10-62304633-2218 Frx: +R6-10-62300633-2204 T MNo. LOSTD
E-mail: ertl@chinatl.con Fintpeftwwwechinailen
Client : SMQ Certificate No: 215-97033
CALIBRATION CERTIFICATE
| Object DAE4 - SN: 876

Calibration Procedura(s) FD-211-2-002-01

Calipration Procedure for the Data Acquisition Electronics
{DAEx)

Calibration date: March 09, 2015

This calibration Cerificate documents the traceability to national standards, which realize the physical units of
measurements(31). The measurements and the uncertainties wilh confidence probability are given on the following
pages and are parl of the certificate.

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

Calibration Equipment used (M&TE eritical for calibration)

Primary Standards 10 Cal Date(Calibrated by, Cedificate No.) Scheduled Calibration
Process Calibrator 753 | 1871018 01-July-14 (CTTL, Mo:J14X02147) July-15
MName Function Signature
| .
Calibrated by: Yu Zangying SAR Test Engineer
Reviewed by: Qi Dianyuan SAR Project Leader #&;
Approved by: Lu Bingsong Deputy Director of the laboratory - J’Ef@‘ 5
Issued: March 10, 215

. This ealibration certiticate shall not be reproduced except in Tull without written approval of the laboratery,

Centificate Mo: Z15-97033 Page | of 3
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" in Colleborasion with

L—
e ) .s p e a g
"Iw-—_-—-' CALIBRATION LABORATORY

Aulil: Mo 51 Xueyuan Reod, Hivldios Disrict, Beijng, 100191, China
Teb +36-00-62004600-02 1% Fax: 1BE-10-62500033-220%
E-inmail: ok hatam] oom g Mvrnwechivailon
Glossary:
DAE data acguisition electronics
Connector angle information used in DASY system to align probe sansor X
to the rebot coordinate system.

Methods Applied and Interpretation of Parameters:

» DC Vollage 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
woltmeter in the respective range.

« Connector angle; The angle of the connector is assessed measuring the
angle machanically by a tool inserted. Uncertainty is not reguired.

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

Certificale Mo: 21 597033 Page zof 3
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* In Collaborstion with
CALFIRATION LARDRATORY
A Mo 51 Koeywen Road, Haidisn Digier, Beijing, 100090, Chin

Tel: +BG-1D-nJ3HE3-ZI1H Fioe 301 a2 10053 3. 2205
E=mail: eilgichinatil.com Hitp: Yo chinattd on

DC Vollage Measuremant
A - Comyerler Resolufion nominal
High Range LB =  8.9uv, flranga = -100. . +300 my
LowRangs:  1LEE= B, fdlmanga = -1 #EMY
DASY measurament paramelers: Aok Zero Tims: 3 sec, Megsuring lms: 3 sac

— . — —

Calibraiion Faclors X ¥ Z
- i i
High Range 406 537 £ 0 15% (k=2} | 4051680 £ 015% (x=2) | 405 395 + 0 15% (k=2})
Low Rangs 399003 4 0.7% (k=2) | 297261 £0.7% (k=2] | 390803 + 0.7% (k=2
Connector Angle
Connectar Anglo to be used in DASY sysbam | 181574 1° '
Centificaps Mo: Z15-97033 Page 3 af §
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Febauary 234, 2005

Acceptable Conditions for SAR Measurements Using Probes and Dipoles
Calibrated vnader the SPEAG-CTTL Dual-Logo Calibration Program to
Support FOC Equipment Certification

The scceplable conditions For SAR mensurements using probes, dipoles and DAEs
calibrated by CTTL {Chimr Felecomiraricarion Techmology Labs), vnider the Cual-Loge
Calibration Certifieate program and guality assusance (QA) profoenls established
between SPEAG (Schavid & Parteer Enplivaring AG, Switzerland} and CTTL, W suppor
FOC (LS Federal Commumications Commission) equipment certification are defined
and described in the fallowing, The conditions in this KD are valid until Deceswher 31,
2015,

1) The agresment established between SPEAG and CTTL B anly applicable 10
calilration services performed by CTTL where its elients {companies and divisions of
sich eompanies) are headguartersd in the Greater Ching Region, inchuding Talwan
wnd Homg Kong. CTTL shall infonm the FCC of any changes or carly termination to
ihe ngrecimet.

2} Only o subset of the calibration services specified in ihe SPEAG-CTTL ngreement,
wihile it rensaing valul, are applicable o SAR inensurements performed using such
equipnient for supponing FOC equipment certification.  These ane identified in the
following.

a) Calibration of dosimetric (5AR) probes EX30DVy, ETIYE and ESI0Vy,

i} Free-gpace E-feld and H-field probes, including thase wsed for HAC (hearing
aid compatibiliny} evalustion, lemperature probes, other probies o equipmernt
nod idendified i this document, when calibrated by CTTL, are excluded and
canid be used For meeasuremenls o suppert FOC equipment certification.

i) Signal spesific and bumdled probe calibrstions based on PMR (probe
enadulation response) chameteristics or probs sensor model hased
linearization methods that are not fully described in SAR standards are
cacluded and canned be wsed lor measuremeants ta support FOC equipment
certilication,

b} Calibration of SAR system validation dipsles, exchuding HAC dipales.

o} Caliration of datn scquisition clectronics DAEIVx, DAEAVE nwl DAEssy V.

d) For FCC equipment certification purposes, the frequency range of AR probe ond
dipode calibrations is limited 1o 700 MHz - 6 GHz and provided it is supported by
the equipment idemtified in the CTTL QA protocol {a separace attachment s this
documend].

] The identical system and equipment ssiup, measurement configurations,
hardware, evaluation algarithing, calibration and QA pratacals, including the
formnal of calibration certificates znd reports used by SPEAG shall be applisd by
CTTL. Equivale test equipment and measuremend configurations may be
congmlereed anly when apreesd by both SPEAG and the FCC.

fy The calibrated items are anly applicable 1o SPEAG DASY 4 and DASY 5
syalems oF higher version sysiems that satisly the requirements of this KDE,

3} The SPEAG-CTTL apresment inclxles specific protocols idendified i the fallawing
Eir engume the quality of calibration services pravided by CTTL under this SPEAG-
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4]

5

Februiry 14, 20015

CTTL Duak-Logn calibration agreement are equivalent 1o the calibralion services
provided by SFEACQ, CTTL shall apply the required pratoeols withaul modifieation
and, upan request, provide copies of decumentation to the FOL 1o substantiste
progran insplementaton,

a) The Inter-laboratory Calibrtion Evaluation (ILCEY stated in the CTTL 04
protocal shall be perfonmed between SPEAG and CTTL af lenst onee every 12
manths. The ILCE scceptanes criterin defined in the CTTL QA profoes! shall be
sslisfied foe the CTTL, SPEAG and FCT apreements 1o remsin valid,

b) Check of Calibraticn Certificate (CCC) shall be performed by SFEAG far all
enlibrations performed by CTTL. Written confirmation from SPEAG is required
for CTTL ta issue calibmtion certificates under the SPEAG-CTTL Dual-Logo
calibration pregram. Quarterly reports for all calibrations pedfonmes) by CTTL
ursder the program are also issoed by SFEAG,

€] The ealibration equipement amd messurement system ussd by CTTL shall be
verified beforg cach calibration service according in the specilic reference SAR
prehes, dipoles, and DAE calibrated by SPEAG. The resulis shall be reproducible
and within the defined ncceptance eriteria specifled in the CTTL QA protocal
biefore ench actual caliheation can commence, CTTL shall inaintain records of the
measwremen and calibration system verification results for all calibrations.

d) Cuality Check of Calibration (QCC) certificates shall be perfonmed by SPEAG at
bt onee every 12 months, SPEAG shall visit CTTL Facilities fo verify the
laboratory, equipment, applicd procedures and plasibility of rndamly salecied
certificates.

A copy of this document shall be provided 10 CTTL clients that secept ealibratian

waryvioes aeoonding b the SPEAG-CTTL Dual-Loga calibration pregram, shich

should be presented to a TOB (Telecommmbeation Ceriificalio Bodyy, o facilitate

FCC equipmaid approval,

CTTL shall address any questions raised by its cliems or TCBs relating o the

SPEACG-CTTL Dunl-Loge calibeation program and inform the FOC and SPEAG of

any crifical issues,
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16.APPENDIX F:DUT PHOTOS
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17.APPENDIX G: TEST POSITION PHOTOS
Left Cheek

Left Tilted
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Right Cheek

Right Tilted
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Faceup position 10mm
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