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1. SUMMARY OF MAXIMUM SAR VALUE

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

Highest Report standalone SAR Summary
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Equs_ure Frequency Band Highest Tested Highest Scaled
Position 1g-SAR(W/KQ) Maximum SAR(W/Kg)
Head GSM 835 0.372 0.468
PCS 1900 0.541 0.681
d GSM 835 0.748 0.942
Body-worn PCS 1900 0.769 0.968

Highest Simultaneous transmission SAR Summary

Exposure Frequency Band Highest Scaled
Position q y Maximum SAR(W/Kg)
GSM 835+Bluetooth 0.488
Head
PCS 1900+Bluetooth 0.701
GSM 835+Bluetooth 0.962
Body- worn
PCS 1900+Bluetooth 0.988

This device is compliance with Specific Absorption Rate (SAR) for general population/uncontrolled exposure
limits (1.6W/Kg) specified in FCC 47 CFR part 2 (2.1093) and ANSI/IEEE C95.1, and had been tested in
accordance with measurement methods and procedures specified in IEEE 1528-2003 and the relevant KDB files
like KDB 941225 D01 , KDB 941225 D03 ,KDB 865664 D02....etc.
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2.1. EUT Description
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General Information

Product Designation Mobile Phone
Test Model Goal

Hardware Version A012_MB_V3.0
Software Version N/A

Device Category Portable

RF Exposure Environment

Uncontrolled

Antenna Type Internal
GSM and GPRS

<X]IGSM 850 XJPCS 1900 (U.S. Bands)
Support Band KGsM900 [XIDCS 1800 (Non-U.S. Bands)
GPRS Type Class B
GPRS Class Class12(1Tx+4RX, 2Tx+3RX, 3Tx+2RX, 4Tx+1RX)

TX Frequency Range

GSM 850 : 824.2~848.8MHz;
PCS 1900: 1850.2~1909.8MHz;

RX Frequency Range

GSM 850 : 869~894MHz
PCS 1900: 1930~1990MHz

Release Version R99
Type of modulation GMSK for GSM/GPRS
Antenna Gain -1.0dBi

Max. Average Power
(Max. Peak Power)

GSMB850: 31.84dBm(32.42dBm- Peak Power)
PCS1900: 28.89dBm(29.45dBm-Peak Power)

Bluetooth

Bluetooth Version

[Jv2.0 [v2.1 [Xv2.1+EDR [Jv3.0 []Vv3.0+HS

[Iva.0

Operation Frequency

2402~2480MHz

Type of modulation

XIGFsK  X]T1/4-DQPSK [X]8-DPSK

Avg. Burst Power

-4.05dBm

Antenna Gain

0.8dBi
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EUT Description( Continue)

Accessories

Brand name: Hi-Sky
Battery Model No. : Goal
Voltage and Capacitance: 3.7 V & 700mAh

Brand name: Hi-Sky
Adapter Model No. : HWT-2.5W-5050G
Input: AC 100-240V, 50/60Hz Output: DC 5V, 500mA

Brand name: N/A

Earphone Model No. : N/A
Type
Product <] Production unit ] Identical Prototype

2.2. Test Procedure

1 | Setup the EUT and simulators as shown on above.

2 | Turn on the power of all equipment.

3 | EUT Communicate with 8960, and test them respectively at U.S. bands

2.3. Test Environment
Ambient conditions in the laboratory:

Items Required Actual

Temperature (°C) 18-25 21+ 2

Humidity (%RH) 30-70 55+2
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2.4. Test Configuration and setting
The EUT is a model of GSM Portable Mobile Station (MS). It supports GSM/GPRS, BT.

For WWAN SAR testing, the device was controlled by using a base station emulator. Communication between the
device and the emulator were established by air link. The distance between the EUT and the antenna is larger than
50cm, and the output power radiated from the emulator antenna is at least 30db smaller than the output power of
EUT.

Antenna Location:

EUT Top Edge

P 3.5cm

17T

A\ 4

\
J' == WWAN Antenna

=» BT Antenna
EUT Right Edge EUT Left Edge

9.5cm

7.1cm
6.3cm

v \v /v/

P
<«

\ 4

3.5cm

EUT Bottom Edge
The separation distance for antenna to edge:

Antenna To Top Side(cm) To Bottom Side(cm) To Left Side(cm) To Right Side(cm)
WWAN 0.5 7.1 0.3 0.3
BT 1.0 6.3 0.5 2.9

The simultaneous transmission possibilities are listed as below:

Simultaneous TX

Combination Configuration Head Body Hotspot

1 GSMB835(Voice)+ BT Yes Yes No

2 PCS 1900(Voice)+ BT Yes Yes No
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3. SAR MEASUREMENT SYSTEM

3.1. Specific Absorption Rate (SAR)

SAR is related to the rate at which energy is absorbed per unit mass in 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 two tiers of groups, occupational/controlled and
occupational/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure.
In general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled.

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 (dv) of given mass density (p). The equation description is as
below:

d(dW | d{dwW )

SAR =—| = —
dt! dm / dt| pdV |

SAR is expressed in units of Watts per kilogram (W/Kg)
SAR can be obtained using either of the following equations:

sarR=L
p
=
SAR = ¢ 3
at [,
Where
SAR is the specific absorption rate in watts per kilogram;
E is the r.m.s. value of the electric field strength in the tissue in volts per meter;
(o} is the conductivity of the tissue in siemens per metre;
p is the density of the tissue in kilograms per cubic metre;
Ch is the heat capacity of the tissue in joules per kilogram and Kelvin;

— | t=0 s the initial time derivative of temperature in the tissue in kelvins per second
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3.2. SAR Measurement Procedure

The EUT is set to transmit at the required power in line with product specification, at each frequency relating to
the LOW, MID, and HIGH channel settings.

Pre-scans are made on the device to establish the location for the transmitting antenna, using a large area scan
in either air or tissue simulation fluid.

The EUT is placed against the Universal Phantom where the maximum area scan dimensions are larger than
the physical size of the resonating antenna. When the scan size is not large enough to cover the peak SAR
distribution, it is modified by either extending the area scan size in both the X and Y directions, or the device is
shifted within the predefined area.

The area scan is then run to establish the peak SAR location (interpolated resolution set at 1mmz2) which is then
used to orient the center of the zoom scan. The zoom scan is then executed and the 1g and 10g averages are
derived from the zoom scan volume (interpolated resolution set at 1mma3).

When multiple peak SAR location were found during the same configuration or test mode, Zoom scan shall
performed on each peak SAR location, only the peak point with maximum SAR value will be reported for the
configuration or test mode.
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3.3. DASY5 System Description

robot cantrofar

| i
it

DASY5 System Configurations
The DASY system for performing compliance tests consists of the following items:
(1)A standard high precision 6-axis robot with controller, teach pendant and software.

(2)A data acquisition electronics (DAE) which attached to the robot arm extension. The DAE consist 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 with a 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.

(3)A dosimetric probe equipped with an optical surface detector system.

(4)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..\

(5) A Light Beam used is for probe alignment. This improves the (absolute) accuracy of the probe positioning.
(6) A computer running WinXPpP .

(7) DASY software.

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

(9) Phantoms, device holders and other accessories according to the targeted measurement.

3.3.1. 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, EN 50383 and others.
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3.3.2. 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 applications utilize a 10mmz2 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 IEEE
1528-2003, EN 50361 and IEC 62209 standards, whereby 3 dB is a requirement when compliance is
assessed in accordance with the ARIB standard (Japan).

3.3.3. Zoom Scan (Cube Scan Averaging)

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/m? 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 1 g 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.

3.3.4. Uncertainty of Inter-/Extrapolation and Averaging

In order to evaluate the uncertainty of the interpolation, extrapolation and averaged SAR calculation algorithms
of the Post processor, DASY allows the generation of measurement grids which are artificially predefined
by analytically based test functions. Therefore, the grids of area scans and zoom scans can be filled with
uncertainty test data, according to the SAR benchmark functions of IEEE 1528.The three analytical functions
shown in equations as below are used to describe the possible range of the expected SAR distributions for
the tested handsets. The field gradients are covered by the spatially flat distribution f1, the spatially steep
distribution f3 and f2 accounts for H-field cancellation on the phantom/tissue surface.

VAR )
w22 + y'?

2 Ha
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3.4. DASYS5 E-Field Probe

The SAR measurement is conducted with the dissymmetric probe manufactured by SPEAG. The probe is specially
designed and calibrated for use in liquid with high permittivity. The dissymmetric 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, EN62209-1, IEC 62209, etc.) Under ISO17025. The calibration data are in Appendix
D.

3.5. Isotropic E-Field Probe Specification

Model EX3DV4
Manufacture SPEAG
frequency 0.3GHz-6 GHz

Linearity:+0.2dB(300 MHz-6 GHZz)

0.01W/Kg-100W/Kg

Dynamic Range |\t o rity+0.2dB

Overall length:337mm

Tip diameter:2.5mm

Typical distance from probe tip to dipole
centers:1mm

Dimensions
High precision dosimetric measurements in any exposure scenario
Application (e.g., very strong gradient fields). Only probe which enables
PP compliance testing for frequencies up to 6 GHz with precision of better
30%.
3.6. Robot

The DASY system uses the high precision robots (DASY5:TX60)

type from Staubli SA (France). For the 6-axis controller system, the

robot controller version from is used.

The XL robot series have many features that are important for our

application:

[1 High precision (repeatability 0.02 mm)

[0 High reliability (industrial design)

[0 Jerk-free straight movements

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

00 6-axis controller




3.7. Light Beam Unit
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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 within 0.1 mm, even if the other probe has
different dimensions. During probe rotations, the probe tip will keep its
actual position.

3.8. Device Holder

The DASY device holder is designed to cope with different positions
given in the standard. It has two scales for the device rotation (with
respect to the body axis) and the device inclination (with respect to the
line between the ear reference points). The rotation center for both
scales is the ear reference point (EPR).

Thus the device needs no repositioning when changing the angles.

The DASY device holder has been made out of low-loss POM material
having the following dielectric parameters: relative permittivity e=3 and
loss tangent & = 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.

3.9. Measurement Server

The measurement server is based on a PC/104 CPU
board with CPU (DASY5: 400 MHz, Intel Celeron),
chip-disk (DASY5: 128MB), RAM (DASY5: 128MB). The
necessary circuits for communication with the DAE
electronic box, as well as the 16 bit AD converter system
for optical detection and digital I/O interface are contained
on the DAYS /O board, which is directly connected to the
PC/104 bus of the CPU board.

The measurement server performs all the real-time data
evaluation for field measurements and surface detection,
controls robot movements and handles safety operations.
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3.10. SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with
2mm shell thickness (except the ear region where shell
thickness increases to 6mm). It has three measurement
areas:

[ Left head

[l Right head

[0 Flat phantom

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. A white cover is provided to tap the
phantom during off-periods to prevent water evaporation and changes in the liquid parameters. On the
phantom top, three reference markers are provided to identify the phantom position with respect to the robot.
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4. TISSUE SIMULATING LIQUID

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

4.1. The composition of the tissue simulating liquid

Ingredient 835MHz 835MHz 1900MHz 1900MHz
(% Weight) Head Body Head Body
Water 40.45 52.4 54.90 40.5
Salt 1.42 1.40 0.18 0.50
Sugar 57.6 45.0 0.00 58.0
HEC 0.40 1.00 0.00 0.50
Preventol 0.10 0.20 0.00 0.50
DGBE 0.00 0.00 44.92 0.00
TWEEN 0.00 0.00 0.00 0.00
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4.2. Tissue Calibration Result
The dielectric parameters of the liquids were verified prior to the SAR evaluation using DASY5

Dielectric Probe Kit and R&S Network Analyzer ZVL6 .

Dielectric Parameters (x5%)
Fr head body Tissue
' Ch. Temp Test time
(MHz) er d[s/m] er d[s/m] cl
415 0.90 55.20 0.97
39.425-43.575 | 0.855-0.945 52.44-57-96 0.9215-1.0185
835 Low 21 July 10,2014
835 | Mid 21 July 10,2014
835 High 21 July 10,2014
Dielectric Parameters (x5%)
Er head body Tissue
' Ch. Temp Test time
(MH2) er B[s/m] er S[s/m] c]
40.00 1.40 53.30 1.52
38.00-42.00 1.33-1.47 50.635-55.965 1.444-1.596
1900 Low 21 July 10,2014
1900 Mid 21 July 10,2014
1900 | High 21 July 10,2014




4.3. Tissue Dielectric Parameters for Head and Body Phantoms
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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 extrapolated according
to the head parameters specified in P1528.

Target Frequency head body
(MHz) er o (S/m) er o (S/m)
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 1.01 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 53.3 1.52
2450 39.2 1.80 52.7 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

(er = relative permittivity, o = conductivity and p = 1000 kg/m3)
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5. SAR MEASUREMENT PROCEDURE

5.1. SAR System Validation Procedures

Each DASY5 system is equipped with one or more system validation kits. These units, together with the
predefined measurement procedures within the DASY5 software, enable the user to conduct the system
performance check and system validation. System kit includes a dipole, and dipole device holder.

The system check verifies that the system operates within its specifications. It's performed daily or before every
SAR measurement. The system check uses normal SAR measurement in the flat section of the phantom with a
matched dipole at a specified distance. The system validation setup is shown as below.

2 L : z ¥
{' l ﬂ.i_;i mm 'h Spacer § 3 x
{ ¥ 1 14 e
\ S LS H LBN N 3D Probe positioner
GRS
i ~ Field probe
stumband set- v ! S Fiel A
conxial eable ﬁd\‘ I ) ][ Flatphantom
ol b J
e ———
44200 “ ene
Dir. coupler 4
=
el &
aial feed A
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5.2. SAR System Validation
5.2.1. Validation Dipoles

The dipoles used is based on the IEEE-1528 standard, and is
complied with mechanical

and electrical specifications in line with the

requirements of both IEEE and FCC Supplement C. the table
below provides details for the mechanical and electrical
Specifications for the dipoles.

835/900 MHz 149.0 83.3 3.6
1900MHz 68 39.5 3.6
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5.2.2. Validation Result

Frequency Target Reference0 Result Tested Tissue ‘
[MHZ] Value(W/Kg) (x 10%) Value(W/Kg) Teom p. Test time
1g 10g 1g 10g 19 10g [°C]
835/900 10.70 6.72 9.63-11.77 6.048-7.392 21 July 10,2014
1900 39.65 20.24 | 35.685-43.615 | 18.216-22.264 21 July 10,2014

F Target Reference Result Tested Tissue
fel\CjIUHenCy Value(W/Kg) (£ 10%) Value(W/Kg) Temp. Test time
[MHZ] 1g 10g 19 10g 19 10g [°C]
835/900 11.27 7.18 10.143-12.397 | 6.462-7.898 21 July 10,2014
1900 40.74 21.43 | 36.666-44.814 | 19.287-23.573 21 July 10,2014
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6. EUT TEST POSITION
This EUT was tested in Right Cheek, Right Titled, Left Cheek, Left Titled, Front Face and Rear Face.

6.1. Define Two Imaginary Lines on the Handset

(1)The vertical centerline passes through two points on the front side of the handset the midpoint of the width wt
of the handset at the level of the acoustic output, and the midpoint of the width wb of the handset.

(2)The horizontal line is perpendicular to the vertical centerline and passes through the center of the acoustic
output. The horizontal line is also tangential to the face of the handset at point A.

(3)The two lines intersect at point A. Note that for many handsets, point A coincides with the center of the
acoustic output; however, the acoustic output may be located elsewhere on the horizontal line. Also note that
the vertical centerline is not necessarily to the front face of the handset, especially for clamshell handsets,
handsets with flip covers, and other irregularly shaped handsets.

Vertical
centreline Vertical
centreline
| )
“-.02 1 rf" - I
e i wy'2 w2
=onzoma ' . [l
ot line M ')
e . ]
Henzonts
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A A Acoustic
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J »
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6.2. Cheek Position

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

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

6.3. Title Position
(1) To position the device in the “cheek” position described above.

(2) While maintaining the device in the reference plane described above and pivoting against the ear, moves it
outward away from the mouth by an angle of 15 degrees or until with the ear is lost.
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6.4. Body Worn Position
(1) To position the EUT parallel to the phantom surface.

(2) To adjust the EUT parallel to the flat phantom.
(3) To adjust the distance between the EUT surface and the flat phantom to 5mm.




7. SAR EXPOSURE LIMITS
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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 W/kg




8. TEST EQUIPMENT LIST
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Equipment description Manufacturer/ Identification No Current calibration Next calibration
quip P Model : date date
Staubli Robot Staubli-TX60 F13/5Q2UD1/A/01 N/A N/A
Robot Controller Staubli-CS8 139522 N/A N/A
E-Field Probe Speag-EX3DV4 3953 10/15/2013 10/14/2014
SAM Twin Phantom Speag-SAM 1790 N/A N/A
. Speag-SD 000
Device Holder HO1 KA SD 000 HO1 KA N/A N/A
Speag-SD 000
DAE4 DO4 BM 1398 10/10/2013 10/09/2014
SAR Software Speag-DASY5 DASY52.8 N/A N/A
Liquid SATIMO - N/A N/A
Radio C%';"Srt';‘ﬁ”'ca“on R&S-CMU200 | 069Y7-158-13-712 02/17/2014 02/16/2015
. SN46/11 DIP
Dipole SATIMO SID900 0G900-185 11/14/2013 11/13/2015
. SATIMO SN46/11 DIP
Dipole SID1900 1G900-187 11/14/2013 11/13/2015
Amplifier Aethercomm SN 046 12/08/2013 12/07/2014
Signal Generator Agilent-E4421B MY43351603 05/13/2013 05/12/2014
Power Probe NRP-Z23 US38261498 02/17/2014 02/16/2015
SPECTRUM ANALYZER | Agilent- E4440A MY44303916 10/22/2013 10/21/2014
Power Attenuator BED DLA-5W 07/30/2013 07/29/2014
Network Analyzer Rhode & SN100132 02/17/2014 02/16/2015

Schwarz ZVA

Note: Per KDB 450824 Dipole SAR Validation Verification, AGC Lab has adopted 3 years calibration intervals. On
annual basis, every measurement dipole has been evaluated and is in compliance with the following criteria:

1. There is no physical damage on the dipole;

2. System validation with specific dipole is within 10% of calibrated value;
3. Retumn-loss is within 20% of calibrated measurement;
4. Impedance is within 5Q of calibrated measurement.




9. MEASUREMENT UNCERTAINTY
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DAYS5 Uncertainty

Measurement uncertainty for 30 MHz to 6 GHz averaged over 1 gram / 10 gram.

Uncert. | Prob. | Div. | {g;) | {g;) | Std. Unc. | Std. Unc. | {v;)
Error Description valua Diat,. 1g 10z | (1g) (10g) Uspy
Measurement System
Probe Calibration +6855% | N 1 1 1 +6.55 % +6.55 % o
Axial Isctropy +47% | R V307 |07 | £19% +1.9% o)
Hemispherical Isotropy +06% | R V307 |07 | £30% +3.9% o
Boundary Effects +20% | R N 1 +1.2% +1.2% o0
Linearity +47% | R NN 1 +2.7% +2.7% o0
Systern Detection Limits +1.0% R NV 1 1 +0.6% 4+0.6% oo
EReadout Electronics +03% | N 1 1 1 +0.2% +0.3% o
Response Time +08% | R N 1 +0.5% +0.5% o0
Integration Time +26% | R N 1 +15% +1.5% o
RF Ambient Nolse +30% | R N 1 +1.7% +1.7% o0
EF Ambient Reflections +30% | R NERRI 1 +1.7% +1.7% oC
Probe Pogitioner +08% | R N 1 +05% +0.5% 00
Frobe Positioning +68.7% R e 1 1 +3.0% +3.0% oo
Max. SAR Ewval. +40% | R V3|1 1 +2.2% +2.3% 00
Test Sample Related
Device Positioning +20% | N 1 1 1 +2.9% +2.9% 145
Device Holder +36% | N 1 1 1 +368% +3.6% 5
Power Drift, +50% | R VR 1 +29% +2.9% oo
Phantom and Setup
Phantom Uncertalnty +4.0% R V3 1 1 +2.3% 4+2.3%, oo
Liguid Conductivity (target) +50% | R V3 | 084|043 | £1.8% +1.2% e
Liquid Conductivity (mea.)"4% | £25% | R V3 | 064043 ] £09% +0.6% o
Liquid Permittivity (target) +50% | R v3 |08 040 | £1.7% +1.4% oo
Liquid Permittivity (mea.)P*% | £25% | R Ve |06 [040] £09% +0.7 % o
Combined Std. Uncertainty +12.0% +11.8% | 230
Expanded STD Uncertainty +24.0% | £23.7%




10. CONDUCTED POWER MEASUREMENT
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Mode FrequencyMH2) | o e Factor(aBm) Power(dBm)
Maximum Power <1>

824.2 31.84 -9 22.84

GSM 835 836.6 31.79 -9 22.79
848.8 31.73 -9 22.73

824.2 31.74 -9 22.74

G<|31RSSIOE§5 836.6 31.68 -9 22.68
848.8 31.65 -9 22.65

824.2 28.77 -6 22.77

G<ZRSS|0855 836.6 28.66 -6 22.66
848.8 28.64 -6 22.64

824.2 26.62 -4.26 22.36

G(ZRSS;O%S 836.6 26.61 -4.26 22.35
848.8 26.56 -4.26 22.3

824.2 25.67 -3 22.67

G(ZRSS;C%S 836.6 25.55 -3 22.55
848.8 25.49 -3 22.49

1850.2 28.89 -9 19.89

PCS 1900 1880 28.84 -9 19.84
1909.8 28.75 -9 19.75

1850.2 28.73 -9 19.73

Glzfglt?)oo 1880 28.72 -9 19.72
1909.8 28.68 -9 19.68

1850.2 25.74 -6 19.74

GT;;%)?)OO 1880 25.69 -6 19.69
1909.8 25.66 -6 19.66

1850.2 23.91 -4.26 19.65

GTE;%)%OO 1880 23.84 -4.26 19.58
1909.8 23.82 -4.26 19.56

1850.2 22.76 -3 19.76

GF(T;%)?)OO 1880 22.74 -3 19.74
1909.8 22.65 -3 19.65

Maximum Power <2>
GSM835 824.2 31.48 -9 22.48
PCS 1900 1850.2 28.53 -9 19.53
Note 1:

The Frame Power (Source-based time-averaged Power) is scaled the maximum burst average power

based on time slots. The calculated methods are show as following:

Frame Power = Max burst power (1 Up Slot) — 9 dB
Frame Power = Max burst power (2 Up Slot) — 6 dB
Frame Power = Max burst power (3 Up Slot) — 4.26 dB
Frame Power = Max burst power (4 Up Slot) — 3 dB
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Bluetooth

Modulation Channel Frequency(MHz) Average Power (dBm)

0 2402 -4.05

GFSK 39 2441 -4.41

78 2480 -4.41

0 2402 -5.99

™ /4-DQPSK 39 2441 -5.31

78 2480 -5.14

0 2402 -6.09

8-DPSK 39 2441 -5.31

78 2480 -5.18
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11. TEST RESULTS

11.1. SAR Test Results Summary
11.1.1. Test position and configuration

Head SAR was performed with the device configured in the positions according to IEEE1528, and Body SAR
was performed with the device 5mm from the phantom; Body SAR was also performed with the headset
attached and without.

11.1.2. Operation Mode

» According to KDB 447498 D01 v05r01 ,for each exposure position, if the highest 1-g SAR is < 0.8 W/kg,
testing for low and high channel is optional.

» Per KDB 865664 D01 v01r01,for each frequency band, if the measured SAR is =0.8W/Kg, testing for
repeated SAR measurement is required , that the highest measured SAR is only to be tested. When the SAR
results are near the limit, the following procedures are required for each device to verify these types of SAR

measurement related variation concerns by repeating the highest measured SAR configuration in each
frequency band.

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

(2) 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.

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

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

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

Maximum Scaling SAR =tested SAR (Max.) X[maximum turn-up power (mw)/ maximum measurement
output power(mw) ]
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11.1.3. SAR Test Results Summa

SIM 1 Card

Left Cheek voice 190 836.6 0.03 0.326 32.79 31.79 0.410 16
Left Tilt voice 190 836.6 0.18 0.251 32.79 31.79 0.316 1.6
Right Cheek | voice 190 836.6 -0.06 0.372 32.79 3179 0.468 1.6
Right Tilt voice 190 836.6 -0.17 0.224 32.79 31.79 0.282 16
Body back voice 190 836.6 -0.03 0.748 32.79 31.79 0.942 16
Body front voice 190 836.6 -0.05 0.318 32.79 31.79 0.400 1.6
SIM 2 Card

Right Cheek | voice 190 836.6 -0.16 0.324 32.79 31.79 0.408 1.6

Note:

* The test separation of all above table for body part is 5mm.
* The worst mode is voice mode.

SIM 1 Card

Left Cheek voice 661 1880.0 | -0.03 0.431 29.84 28.84 0.543 1.6
Left Tilt voice 661 1880.0 -0.08 0.541 29.84 28.84 0.681 1.6
Right Cheek | voice 661 1880.0 0.07 0.321 29.84 28.84 0.404 1.6
Right Tilt voice 661 1880.0 0.19 0.424 29.84 28.84 0.534 1.6
Body back voice 661 1880.0 -0.15 0.769 29.84 28.84 0.968 1.6
Body front voice 661 1880.0 0.05 0.201 29.84 28.84 0.253 1.6
SIM 2 Card

Left Tilt voice 661 1880.0 0.06 0.484 29.84 28.84 0.609 1.6

Note:

* The test separation of all above table for body part is 5mm.
* The worst mode is voice mode.



Sim
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ultaneous Multi-band Transmission Evaluation:

Application Simultaneous Transmission information:

Position Simultaneous state
Head 1.WWAN(voice)+Bluetooth
Body 2. WWAN(voice)+Bluetooth
NOTE:

1. For simultaneous transmission at head and body exposure position, 2transmitters simultaneous
transmission was the worst state.

2. Based upon KDB 447498 D01 v05, BT SAR is excluded as below table.

3. Based upon KDB 447498 D01 v05,for handsets the test separation distance is determined by the smallest
distance between the outer surface of the device and the user; which is Omm for head SAR AND 5mm for
body-worn SAR.

4. |If the test separation distance is <5mm, 5mm is used for excluded SAR calculation.

5. For minimum test separation distance =50mm,Bluetooth standalone SAR is excluded according to
[(max. power of channel, including tune-up tolerance, mW)/ (min. test separation distance,

mm) -[Nf (GHz) /x] =3.0 for 1-g SAR and =7.5 for 10-g extremity SAR

6. KDB 447498 / 4.3.2 (2) when standalone SAR test exclusion applies to an antenna that transmits
simultaneously with other antennas, the standalone SAR must be estimated according to following to
determine simultaneous transmission SAR test exclusion:

a) (max. power of channel, including tune-up tolerance, mW)/(min. test
separation distance, mm)]-[Nf (GHz) /x] W/kg for test separation distances< 50 mm;
Where x = 7.5 for 1-g SAR, and x = 18.75 for 10-g SAR.
b) 0.4W/Kg for 1-g SAR and 1.0W/Kg for 10-g SAR, when the separation distance is >50mm.
Maximum Average SAR SAR
[ t—_—" Antenna exclusion testing Head Body
to user — (Omm (5mm
dBm mw (mm) threshold require gap) gap)
(mW) (Yes/No)
Head S 10 NO 0.020 0.020
BT Body 3.05 0.495 5 10 NO Wikg Wikg

Maximum test results (WWAN) with BT SAR:

BT: Head (0 cm gap): 0.020 W/kg and Body (0.5 cm gap): 0.020 W /kg




BT
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Left Cheek 0.410 0.020 0.430 1.6 No
Left Tilt 0.316 0.020 0.336 1.6 No
Right Cheek 0.468 0.020 0.488 16 No
Right Tilt 0.282 0.020 0.302 16 No
Body back 0.942 0.020 0.962 16 No
Body front 0.400 0.020 0.420 16 No
 PcSlocT
Left Cheek 0.543 0.020 0.563 16 No
Left Tilt 0.681 0.020 0.701 16 No
Right Cheek 0.404 0.020 0.424 1.6 No
Right Tilt 0.534 0.020 0.554 16 No
Body back 0.968 0.020 0.988 16 No
Body front 0.253 0.020 0.273 16 No
Note:

+ According to KDB 447498 D01 General RF Exposure Guidance v05, when the simultaneous transmission SAR

is less than1.6 W/Kg, SPLSR assessment is not required.
* SPLSR mean is “The SAR to Peak Location Separation Ratio “
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APPENDIX A. SAR SYSTEM VALIDATION DATA

Test Laboratory: AGC Lab Date: July 10,2014
System Check Head 835 MHz

DUT: Dipole 900 MHz Type: SID 900

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

Frequency: 835 MHz; Medium parameters used: f = 835 MHz; 0=0.89 mho/m; er =41.01; p= 1000 kg/m?3 ;
Phantom section: Flat Section; Input Power=10dBm

Ambient temperature (‘C): 21, Liquid temperature ('C): 21

DASY Configuration:

+ Probe: EX3DV4 - SN3953; ConvF(9.97, 9.97, 9.97); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 850MHz Head/Area Scan (81x161x1): Measurement grid: dx=1.000mm, dy=1.000mm,
Maximum value of SAR (measured)=0.132 W/Kg

Configuration/System Check 850MHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy =5mm, dz=5mm,
Reference Value=11.120 V/m; Power Drift=-0.08 dB

Peak SAR (extrapolated) =0.153 W/kg

SAR (1g) =0.103 W/Kg; SAR (10g) =0.065 W/Kg

Maximum value of SAR (measured)=0.134 W/Kg

dB
— 0

—-2.15

-4.29

-6.44

-8.58

-10.73

0 dB = 0.134 W/keg = -8.83 dBW/kg
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Test Laboratory: AGC Lab Date: July 10,2014
System Check Body 835 MHz

DUT: Dipole 900 MHz Type: SID 900

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

Frequency: 835 MHz; Medium parameters used: f = 835 MHz; 0=0.96 mho/m; er =55.19; p= 1000 kg/m?3 ;
Phantom section: Flat Section; Input Power=10dBm

Ambient temperature (‘C): 21, Liquid temperature ('C): 21

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(9.91, 9.91, 9.91); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 850MHz Body/Area Scan (81x161x1): Measurement grid: dx=1.000mm, dy=1.000mm,

Maximum value of SAR (measured)=0.140 W/Kg

Configuration/System Check 850MHz Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy =5mm, dz=5mm,

Reference Value=11.441 V/m; Power Drift=0.03 dB

Peak SAR (extrapolated) =0.170 W/kg

SAR (1g) =0.110 W/Kg; SAR (10g) =0.069 W/Kg

Maximum value of SAR (measured)=0.148 W/Kg
dB

— 0

—-2.06

-4.11

-6.17

-8.22

-10.28

0 dB = 0.148 W/kg = -8.30 dBW/kg
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Test Laboratory: AGC Lab Date: July 10,2014
System Check Head 1900MHz

DUT: Dipole 1900 MHz; Type: SID 1900

Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Duty Cycle:1:1;
Frequency: 1900 MHz; Medium parameters used: f = 1900 MHz; 0=1.39 mho/m; er =39.62; p= 1000 kg/m3 ;
Phantom section: Flat Section; Input Power=10dBm

Ambient temperature (‘C): 21, Liquid temperature ('C): 21

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(8.17,8.17,8.17); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 1900MHz Head/Area Scan (81x121x1): Measurement grid: dx=1.000mm, dy=1.000mm,
Maximum value of SAR (measured)=0.564 W/Kg
Configuration/System Check 1900MHz Head/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy =5mm, dz=5mm,
Reference Value=16.690 V/m; Power Drift=-0.04 dB
Peak SAR (extrapolated) =0.682 W/kg
SAR (1g) =0.384 W/Kg; SAR (10g) =0.200 W/Kg
Maximum value of SAR (measured)=0.547 W/Kg
dB

—-3.43

-6.86

-10.28

-13.711

-17.14

0 dB = 0.547 W/kg = -2.62 dBW/kg
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Test Laboratory: AGC Lab Date: July 10,2014
System Check Body 1900MHz

DUT: Dipole 1900 MHz; Type: SID 1900

Communication System: CW; Communication System Band: D1900 (1900.0 MHz); Duty Cycle:1:1;
Frequency: 1900 MHz; Medium parameters used: f = 1900 MHz; 0=1.48 mho/m; er =52.96; p= 1000 kg/m3 ;
Phantom section: Flat Section; Input Power=10dBm

Ambient temperature (‘C): 21, Liquid temperature ('C): 21

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(7.80,7.80,7.80); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

Configuration/System Check 1900MHz Body/Area Scan (81x121x1): Measurement grid: dx=1.000mm, dy=1.000mm,
Maximum value of SAR (measured)=0.558 W/Kg

Configuration/System Check 1900MHz Body/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy =5mm, dz=5mm,
Reference Value=17.038 V/m; Power Drift=-0.04 dB

Peak SAR (extrapolated) =0.694 W/kg

SAR (1g) =0.393 W/Kg; SAR (10g) =0.205 W/Kg

Maximum value of SAR (measured)=0.558 W/Kg

dB
— 0

—-3.44

-6.88

-10.31

-13.75

-17.19

0 dB = 0.558 %/kg = -2.53 dBA/kg
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APPENDIX B. SAR MEASUREMENT DATA

Test Laboratory: AGC Lab Date: July 10,2014
GSM 835 Mid-Touch-Left <SIM 1>

DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: GSM 850 (824.2 — 848.8 MHz);
Duty Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f =836.6 MHz; 6=0.89 mho/m; er =41.01;
p= 1000 kg/m3 ;

Phantom section: Left Section

Ambient temperature (‘C): 21.0, Liquid temperature (C): 21.0

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(9.97, 9.97, 9.97); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LEFT HEAD/L-C/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.395 W/kg

LEFT HEAD/L-C/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.281 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 0.428 W/kg

SAR(1 g) = 0.326 W/kg; SAR(10 g) = 0.231 W/kg

Maximum value of SAR (measured) = 0.378 W/kg

dB
0

-4.24

-10.61

0dB=0.378 Wkg=-423 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
GSM 835 Mid-Tilt-Left <SIM 1>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: GSM 850 (824.2 — 848.8 MHz);
Duty Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f =836.6 MHz; ¢=0.89 mho/m; er =41.01;
p= 1000 kg/m3 ;

Phantom section: Left Section

Ambient temperature (‘C): 21.0, Liquid temperature (C): 21.0

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(9.97, 9.97, 9.97); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LEFT HEAD/L-T/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.383 W/kg

LEFT HEAD/L-T/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.749 V/m; Power Drift = 0.18 dB

Peak SAR (extrapolated) = 0.466 W/kg

SAR(1 g) = 0.251 W/kg; SAR(10 g) = 0.155 W/kg

Maximum value of SAR (measured) = 0.353 W/kg

dB
0

-5.55

-11.10

-13.88

0dB =0.353 Wkg=-4.52 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
GSM 835 Mid-Touch-Right <SIM 1>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: GSM 850 (824.2 — 848.8 MHz);
Duty Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f =836.6 MHz; ¢=0.89 mho/m; er =41.01;
p= 1000 kg/m3 ;

Phantom section: Right Section

Ambient temperature (°C): 21.0, Liquid temperature (C): 21.0

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(9.97, 9.97, 9.97); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

RIGHT HEAD/R-C/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.447 W/kg

RIGHT HEAD/R-C/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.450 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 0.456 W/kg

SAR(1 g) = 0.372 W/kg; SAR(10 g) = 0.267 W/kg

Maximum value of SAR (measured) = 0.427 W/kg

dB
— 0

= -1.92

-3.85

-1.70

-9.62

0dB =0.427 Wkg=-3.70 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
GSM 835 Mid-Tilt-Right <SIM 1>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: GSM 850 (824.2 — 848.8 MHz);
Duty Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f =836.6 MHz; ¢=0.89 mho/m; er =41.01;
p= 1000 kg/m3 ;

Phantom section: Right Section

Ambient temperature (°C): 21.0, Liquid temperature (C): 21.0

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(9.97, 9.97, 9.97); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

RIGHT HEAD/R-T/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.319 W/kg

RIGHT HEAD/R-T/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.376 V/m; Power Drift = -0.17 dB

Peak SAR (extrapolated) = 0.360 W/kg

SAR(1 g) = 0.224 W/kg; SAR(10 g) = 0.149 W/kg

Maximum value of SAR (measured) = 0.300 W/kg

dB
0

—-2.75

-5.51

-8.26

-11.02

-13.77

0dB =0.300 Wkg=-5.23 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
GSM 835 Mid-Touch-Right <SIM 2>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: GSM 850 (824.2 — 848.8 MHz);
Duty Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f =836.6 MHz; ¢=0.89 mho/m; er =41.01;
p= 1000 kg/m3 ;

Phantom section: Right Section

Ambient temperature (‘C): 21.0, Liquid temperature (C): 21.0

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(9.97, 9.97, 9.97); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

RIGHT HEAD/R-C 2/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.390 W/kg

RIGHT HEAD/R-C 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 9.607 V/m; Power Drift = -0.16 dB

Peak SAR (extrapolated) = 0.394 W/kg

SAR(1 g) = 0.324 W/kg; SAR(10 g) = 0.232 W/kg

Maximum value of SAR (measured) = 0.368 W/kg

dB
0

- -1.89

-3.79

-5.68

-1.58

-9.47

0dB =0.368 Wkg =-4.34 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
GSM 835 Mid- Body- Back
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: GSM 850 (824.2 — 848.8 MHz);
Duty Cycle: 1:8.3;Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o= 0.96mho/m; er = 55.19;
p= 1000 kg/m3 ;

Phantom section: Flat Section

Ambient temperature (C): 21.0, Liquid temperature ('C): 21.0

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(9.91, 9.91, 9.91); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QDOVAOQ02AA;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BODY/BODY BACK/Area Scan (101x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.883 W/kg

BODY/BODY BACK/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.909 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 1.12 W/kg

SAR(1 g) = 0.748 W/kg; SAR(10 g) = 0.504 W/kg

Maximum value of SAR (measured) = 0.920 W/kg

dB
0

-2.88

-8.65

-11.54

-14.42

0dB=0.920 Wkg=-0.36 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
GSM 835 Mid- Body- Front
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: GSM 850 (824.2 — 848.8 MHz);
Duty Cycle: 1:8.3;Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o= 0.96mho/m; er = 55.19;

p= 1000 kg/m3 ;

Phantom section: Flat Section

Ambient temperature ("C): 21.0, Liquid temperature (C): 21.0

DASY Configuration:

- Probe: EX3DV4 - SN3953; ConvF(9.91, 9.91, 9.91); Calibrated: 10/15/2013;
- Sensor-Surface: 2mm (Mechanical Surface Detection), z = 1.0, 31.0

- Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

- Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QDOVAOQ02AA;

- DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BODY/BODY FRONT/Area Scan (101x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.356 W/kg

BODY/BODY FRONT/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.885 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.405 W/kg

SAR(1 g) = 0.318 W/kg; SAR(10 g) = 0.223 W/kg

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

dB
— 0

—-1.85

-3.70

-5.56

-1.41

-9.26

0dB =0.372 Wkg =-429 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
PCS 1900 Mid-Touch-Left <SIM 1>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: PCS 1900 (1850.2 — 1909.8 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.39 mho/m; er =39.62;

p= 1000 kg/m3 ;

Phantom section: Left Section

Ambient temperature (C): 21.0, Liquid temperature ('C): 21.0

DASY Configuration:

Probe: EX3DV4 - SN3953; ConvF(8.17,8.17,8.17 Calibrated: 10/15/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LEFT HEAD/L-C/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.654 W/kg

LEFT HEAD/L-C/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 11.447 V/Im; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 0.892 W/kg

SAR(1 g) = 0.431 W/kg; SAR(10 g) = 0.217 W/kg

Maximum value of SAR (measured) = 0.623 W/kg

dB
— 0

-7.55

-11.32

-15.10

-18.87

0dB =0.623 Wkg=-2.06 dBBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
PCS 1900 Mid-Tilt-Left <SIM 1>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: PCS 1900 (1850.2 — 1909.8 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.39 mho/m; er =39.62;

p= 1000 kg/m3 ;

Phantom section: Left Section

Ambient temperature (C): 21.0, Liquid temperature ('C): 21.0

DASY Configuration:

Probe: EX3DV4 - SN3953; ConvF(8.17,8.17,8.17 Calibrated: 10/15/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD000P40CD;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LEFT HEAD/L-T 2/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.869W/kg

LEFT HEAD/L-T/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 10.399 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.20 W/kg

SAR(1 g) = 0.541 W/kg; SAR(10 g) = 0.250 W/kg

Maximum value of SAR (measured) = 0.865 W/kg

dB
— 0

-8.00

-12.00

-16.00

-20.00 4
0dB =0.865 Wkg=-0.63 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
PCS 1900 Mid-Touch-Right <SIM 1>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: PCS 1900 (1850.2 — 1909.8 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.39 mho/m; er =39.62;

p= 1000 kg/m3 ;

Phantom section: Right Section

Ambient temperature (C): 21.0, Liquid temperature ('C): 21.0

DASY Configuration:

Probe: EX3DV4 - SN3953; ConvF(8.17,8.17,8.17 Calibrated: 10/15/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

RIGHT HEAD/R-C/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.459 W/kg

RIGHT HEAD/R-C/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.805 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 0.593 W/kg

SAR(1 g) = 0.321 W/kg; SAR(10 g) = 0.169 W/kg

Maximum value of SAR (measured) = 0.456 W/kg

dB
0

-71.56

-11.33

-15.11

-18.89

0dR =0456 Wkeo =-3 41 dRWke
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Test Laboratory: AGC Lab Date: July 10,2014
PCS 1900 Mid-Tilt-Right <SIM 1>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: PCS 1900 (1850.2 — 1909.8 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.39 mho/m; er =39.62;

p= 1000 kg/m3 ;

Phantom section: Right Section

Ambient temperature (C): 21.0, Liquid temperature ('C): 21.0

DASY Configuration:

Probe: EX3DV4 - SN3953; ConvF(8.17,8.17,8.17 Calibrated: 10/15/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

RIGHT HEAD/R-T/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.614 W/kg

RIGHT HEAD/R-T/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.860 V/m; Power Drift = 0.19 dB

Peak SAR (extrapolated) = 0.824 W/kg

SAR(1 g) = 0.424 W/kg; SAR(10 g) = 0.211 W/kg

Maximum value of SAR (measured) = 0.621 W/kg

dB
0

-8.60

-12.90

-17.20

-21.50

0dB=0.621 “.kg =207 dB\ng
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Test Laboratory: AGC Lab Date: July 10,2014
PCS 1900 Mid-Tilt-Left <SIM 2>
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: PCS 1900 (1850.2 — 1909.8 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.39 mho/m; er =39.62;;

p= 1000 kg/m3 ;

Phantom section: Left Section

Ambient temperature (C): 21.0, Liquid temperature ('C): 21.0

DASY Configuration:

Probe: EX3DV4 - SN3953; ConvF(8.17, 8.17, 8.17); Calibrated: 10/15/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection), z = 1.0, 31.0
Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QDO00P40CD;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

LEFT HEAD/L-T 2/Area Scan (61x101x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.734 W/kg

LEFT HEAD/L-T 2/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.261 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 1.03 W/kg

SAR(1 g) = 0.484 W/kg; SAR(10 g) = 0.233 W/kg

Maximum value of SAR (measured) = 0.741 W/kg

dB
— 0

-1.74

-11.61

-15.48

-19.35

0dB=0.741 Wkg =-1.30 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
PCS 1900 Mid-Body- Back
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: PCS 1900 (1850.2 — 1909.8 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.48 mho/m; er =52.96;

p= 1000 kg/m3 ;

Phantom section: Flat Section

Ambient temperature (°C): 21.0, Liquid temperature (C): 21.0

DASY Configuration:

Probe: EX3DV4 - SN3953; ConvF(7.80,7.80,7.80); Calibrated: 10/15/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection), z =1.0, 31.0
Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QD0O00P40CD;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BODY/BODY BACK/Area Scan (101x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 1.13 W/kg
BODY/BODY BACK/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 13.594 V/m; Power Drift = -0.15 dB
Peak SAR (extrapolated) = 1.40 W/kg
SAR(1 g) = 0.769 W/kg; SAR(10 g) = 0.397 W/kg
Maximum value of SAR (measured) = 1.08 W/kg
dB

-3.67

-7.35%

-11.02

-14.70

-18.37

0dB=1.08 Wkg=0.33 dBWkg
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Test Laboratory: AGC Lab Date: July 10,2014
PCS 1900 Mid-Body -Front
DUT: Mobile Phone; Type: Goal

Communication System: UID 0, Generic GSM (0); Communication System Band: PCS 1900 (1850.2 — 1909.8 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.48 mho/m; er =52.96;

p= 1000 kg/m3 ;

Phantom section: Flat Section

Ambient temperature (°C): 21.0, Liquid temperature (C): 21.0

DASY Configuration:

Probe: EX3DV4 - SN3953; ConvF(7.80,7.80,7.80); Calibrated: 10/15/2013;
Sensor-Surface: 4mm (Mechanical Surface Detection), z =1.0, 31.0
Electronics: DAE4 Sn1398; Calibrated: 10/10/2013

Phantom: SAM (20deg probe tilt) with CRP v5.0; Type: QDO00P40CD;
DASY52 52.8.7(1137); SEMCAD X 14.6.10(7164)

BODY/BODY FRONT/Area Scan (101x81x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 0.276 W/kg
BODY/BODY FRONT/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 7.451 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 0.333 W/kg
SAR(1 g) = 0.201 W/kg; SAR(10 g) = 0.115 W/kg
Maximum value of SAR (measured) = 0.273 W/kg
dB

-8.63

-11.50

-14.38

0dB=0.273 Wkg=-5.64 dBBWkg



Report No.:AGC00069140701FH01
Page 56 of 101

APPENDIX C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPHS

Test Setup Photographs
LEFT-CHECK TOUCH
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RIGHT-CHECK TOUCH

RIGHT-TILT 15
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Body Back 5mm

Body Front 5mm
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DEPTH OF THE LIQUID IN THE PHANTOM—ZOOM IN
Note : The position used in the measurement were according to IEEE 1528-2003

_’ - l
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EUT PHOTOGRAPHS
TOTAL VIEW OF EUT
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BOTTOM VIEW OF EUT

FRONT VIEW OF EUT
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BACK VIEW OF EUT

LEFT VIEW OF EUT
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RIGHT VIEW OF EUT

OPEN VIEW OF EUT-1
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OPEN VIEW OF EUT-2
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OPEN VIEW OF EUT-3
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INTERNAL VIEW OF EUT-1
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INTERNAL VIEW OF EUT-2
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APPENDIX D. PROBE CALIBRATION DATA

Calibration Laboratory of

Schmid & Partner
Engineering AG
Zeughausstrasse 43, 8004

Accredited by the Swiss Accreddation Service (SAS)

Zurich, Switzerland

The Swiss Accreditation Sorvico is one of the signatories to the EA
Muitilateral Agroement for the recognition of calibration certificates

Caltbration Equipment used (MSTE cntical for calibration)

This calitraton certificate documents the traceabiity 1o national standards, which realize the physical units of measurements (Si)
The measuremants and the uncertainties with confidence probabiity are given on the following pages and are part of the cortificate.

All calibrations have been conducted in the ciosed laboratory fachity: environment temperature (22 = 3)"C and humidty < 70%.

This cabration certificate shall not be repcod!

d excopt in full without written approval of the laboratory.

Primary Standards 12} Cal Date {Certificate No.) Scheduled Calbration

Power meter E44198 G841293874 04-Ape-13 (No. 217-01733) Apr-14

Power sensor E4412A MY41498087 04-Ape-13 (No. 217-01733) Apt-14

Reference 3 d8 Attenuator SN: S5054 (3c) 04-Age-13 (No. 217-01737) Apr14

Reference 20 08 Attenuatoe SN S5277 (20x) 04-Ape-13 (No. 217-01735) Ape-14

Reforonce 30 dB Aftenualor SN: 55126 (300) 04-Ape-13 (No. 217-01738) Apr-14

Red Probe ES30V2 SN: 3013 28.Dec-12 (No. ES3:3013 Dect Dec-13

DAEQ SN: 860 4:Sep-13 (No. DAE4-660_Sep13) Sep-14

Secondary Standards D Chack Data (in house) Schoduled Check
|_RF generator HP BB48C US3842001700 4-Aug-99 {in house check Apr-13) In house check: Apr-15
Notwork Analyzer HP 8753E | US37390585 18-0ct-01 (i house check Oct-13) in house check: Oct-14
Casitvated by.

Approved by:

Issued: October 15, 2013

Certificate No: EX3-3953_Oct13
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Calibration Laboratory of S, S Schwoizarischer Kalibriords
Schmid & Partner SN G Service suisse d'talonnage
Engineering AG % g Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 1”«.,,7’:\}\&? Swiss Calibration Servico
Accredited by the Swiss Accreditation Servics (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

NORMx.y,z sensitivity in free space

ConvF sensitivity in TSL / NORMx.y,z

DCP diode compression point

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

A B.C,D modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8 9§ rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., & = 0is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spalial-Averaged Specific
Absarption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques®, June 2013

IEC 62209-1, “Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used In close
proximity to the ear (frequency range of 300 MHz te 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 wavoguudo)
NORMx.y.z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL (see below ConvF).

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

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

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

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

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for { > 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 uncertainly corresponds to that given for ConvF. A frequency dependent
ConvF Is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to £ 100
MHz.

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

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

Connector Angle: The angle Is assessed using the information gained by determining the NORMx (no
uncertainty required).

Certificate No: EX3-3953_Oct13 Page 2 of 11
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EX3DV4 - SN:3953 October 15, 2013

Probe EX3DV4

SN:3953

Manufactured:  August 6, 2013
Calibrated: October 15, 2013

Calibrated for DASY/EASY Systems

(Note: non-compatible with DASY2 system!)

Centificate No; EX3-3953_0ct13 Page 3of 11



Report No.:AGC00069140701FHO01

EX3DV4- SN:3953 October 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3953

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)*)" 0.53 0.55 0.48 +10.1%
DCP (mV)" 97.7 98.6 97.0
Modulation Calibration Parameters
uio Communication System Name A B c D VR Unc
dB dBVuv dB mv (k=2)
0 cw X 0.0 0.0 1.0 000 | 1729 | 230%
Y 0.0 0.0 1.0 168.6
Z 0.0 0.0 1.0 162.5

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%.

:mmdmxvzoan«dwme’mmwmmtsumpmsms)
szt y Gk ot saackied

© Uncestainty i dotermined using t1o max. deviation from linear respor lying gular o on and is d for tha square of the
field value.

Certificate No: EX3-3953_0Oct13 Page 4 of 11
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EX3DV4- SN:3953 October 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3953

Calibration Parameter Determined in Head Tissue Simulating Media

f (MHz) © Po:::ut:_me' co'(‘gfm“)“'vw ConvFX | ConvFY | ConvFZ | Alpha® m" ::fz')
835 415 0.90 9.97 9.97 997 | 035 | 095 | +120%
900 415 0.97 9.72 9.72 972 | 032 | 103 | £120%
1810 40.0 1.40 8.26 8.26 826 | 047 | 072 | £120%
1900 40.0 1.40 817 8.17 817 | 038 | 078 | £120%
2100 398 1.49 8.35 8.35 835 | 045 | 071 | $120%
2450 39.2 1.80 7.39 7.39 739 | 046 | 070 | £120%
5200 36.0 4.66 524 5.24 524 | 035 | 180 | £131%
5300 35.9 476 5.09 5.09 500 | 030 | 180 | 2131%
5500 35.6 4.96 4.96 4.96 496 | 035 | 180 | s#131%
5600 355 5.07 483 483 483 | 030 | 180 | £13.1%
5800 353 527 4.67 467 467 | 040 | 180 | £131%

‘meyvﬂd‘yd:lﬁ“&aﬂy“waﬂAmﬁm(mmz} eisa It Is restricted 10 = 50 MHz. The uncertainty is the RSS
olmo ConvF uncertainty at calibratson fre y and the y for the inticated frequency band.
Mmmwse&mmumm(:mn)anumwzmwmmmamlm»wm
mnmvm:mmaam the vaiidity of tissue paramaters {¢ and o) is restricted to £ 5%. The uncedainty is the RSS of
mocomF target tissue

Wummmm SPEAG that the ining deviation due to the y effoct after compensation is
mmmsmuumwwaemmmznw&wmuemummmmmmmm
diametec from the boundary.
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EX3DV4- SN:3953 October 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3953

Calibration Parameter Determined in Body Tissue Simulating Media

|_f(MHz)© »m&' W ConvFX | ConvFY | ConvFZ | Alpha® mu r&%
835 55.2 0.97 9.91 9.91 9.91 0.25 1.18 | £120%
900 55.0 1.05 9.64 9.64 9.64 0.27 113 | £+120%
1810 533 1.52 7.97 7.97 7.97 0.26 101 | £120%
1900 53.3 1.52 7.80 7.80 7.80 0.21 120 | £120%
2100 53.2 1.62 8.06 8.06 8.06 036 | 082 | £+120%
2450 52.7 1.95 7.35 7.35 7.35 080 | 055 | £120%
5200 49.0 5.30 4.37 4.37 4.37 0.40 1.90 | £131%
5300 48.9 5.42 4.11 4.11 4.11 0.45 190 | £131%
5500 486 5.85 3.81 3.81 3.81 0.50 190 | £1310%
5800 485 577 3.57 3.57 3.67 0.55 190 | $131%
5800 48.2 6.00 3.91 3.91 3.91 0.50 190 | +131%

‘medumwwmmmvwamm(mrwacuummsom The uncertainty is the RSS
of the ComF y at cakdration fn and the uncentainty for the indicated frequency band.
'Auhmmmas&mmdmm(smn)mumuﬂmum formula is appled 10
measwed SAR values. NWMSMNMdm-wmm@m«)bWh:&% The uncertainty is the RSS of
the ComF for ind 1aeget tissue p )

“anmmm SPEAG that the ining deviation due 10 the boundary effect aftér compensation s
mmnm:mbfmwcumaemmmzzxtmmmanxmmmmmmmw
diameter from the boundary.
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EX3DV4- SN:3953 October 15, 2013

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX30V4- SN:3953 October 15, 2013

Receiving Pattern (¢), 3 = 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:3953 October 15, 2013

Dynamic Range f(SAReaq)
(TEM cell , f = 900 MHz)
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Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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EX3DV4- SN:3953 October 15, 2013

Conversion Factor Assessment

f =835 MHz, WGLS RS (H_com) = 1800 MHz WGLS R22 (H_comf)

M
! |
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oo ) * ‘&n' - w0 w or: 1 ‘ "0 ) “’“,,, b ) n ©
s ) 4]
R reweswl - e
Deviation from Isotropy in Liquid
Error (¢, 8), f = 900 MHz

-10 -08 -08 -04 02 00 02 04 06 08 10
Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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October 15, 2013

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3953

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (*) 295
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point Tmm

"Recommended Measurement Distance from Surface 2 mm

Certificate No: EX3-3953_Oct13 Page 11 0f 11
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APPENDIX E. DAE CALIBRATION DATA

Calibration Laboratory of S, §  Schwetzerischer Kalibrierdionst
Schmid & Partner % c Service suisse d'étalonnage

Engineering AG =i Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland % Aﬁ\\“\? S swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Ag for the recognition of calibration certificates
cient  AGC-CERT (Auden) Certificate No: DAE4-1398_Oct13
CALIBRATION CERTIFICATE
Otject DAE4 - SD 000 D04 BM - SN: 1398

‘Calibration procedure for the : sition electronics (DAE)

Calitration date: October 10, 2013
This calibration certificato the ity 1o ds, which realize the physical units of (S1).
The and the uncertainties with confidence p oility are given on the following pages and are part of the cerfiicate,
Al calibrations have been conducted in the ciosed y facility: eavi o {22 £ 3)'C and humidity < 70%

Calitvation Equipment used (M&TE critical for calibration)

Primary Standards |ip# Cal Date (Certificate No.) Scheduled Calibraton

Kesthisy Multimeter Type 2001 | sN: 0810278 01-Oct-13 (No;13976) Oct-14

Secondary Standards D& Check Date (in house) Scheduled Check

Auto DAE Calibration Unit SE UWS 053 AA 1001  07-Jan-13 (in house chack) In house check: Jan-14

Calibrator Box V2.1 SE UMS 006 AA 1002  07-Jan-13 (in house check) In house check: Jan-14
Name Function Signature

et by Fin Bomiolt Dapty Techvisl Manager F‘/{'W_—

Issued: October 10, 2013

This calibration cartificate shall not be reproduced except in full without written approval of the laboratocy.
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Calibration Laboratory of S e, Schwelzerisch rlerdi
r SN2, Katibr

Schmid & Partner SN=% 2 Service suisse d'étalonnage
Engineering AG % Servizio svizzero di taratura

Zoughausstrasse 43, 8008 Zurich, Switzerland 4'/,,,/—\'/'\\ N S swiss Calibration Service

ol

Accredited by the Swiss Accreditation Senvice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Ag for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

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

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

* The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

* Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

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

* AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

» Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

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

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

* Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

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

Certificate No: DAE4-1398_Oct13 Page 20t 5
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DC Volitage Measurement
AJD - Converter Resoluticn nominal
High Range: 1LSB = B.1pV, fullrange=  -100...4300 mV
Low Range: LS8 = 61nV, full range= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y 4
High Range 404.147 = 0.02% (k=2) | 404.125 + 0.02% (k=2) | 403.593 = 0.02% (k=2)
Low Range 3.97351 + 1.50% (k=2) | 3.99134 + 1.50% (k=2) | 3.96993 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system | 1950°:1°

Page 79 of 101
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Appendix
1. DC Voltage Linearity
High Range Reading (V) Difference (uV) Error (%)
Channel X + Input 199893.80 -0.96 -0.00
Channel X + Input 20001.48 096 0.00
Channel X = Input ~19998.33 1.89 -0.01
Channel Y + Input 199993.57 -0.93 -0.00
Channel Y + Input 19999.87 -0.65 -0.00
Channel Y - Input -20000.78 -0.61 0.00
Channel Z + Input 199994.78 0.34 0.00
Channel Z + Input 19999.79 -0.74 -0.00
Channel Z - Input -20001.28 -1.06 0.01
Low Range Reading (V) Difference (uV) Error (%)
Channel X + input 2000.47 -0.40 -0.02
Channel X + Input 201.47 0.11 0.05
Channel X - Input -198.29 0.26 -0.13
Channel Y + Input 2001.20 0.29 0.01
Channel Y + Input 200.83 -0.60 -0.30
Channel Y - Input -198.98 -0.44 0.22
Channel Z + Input 2001.13 0.29 0.01
Channel Z + Input 200.34 -1.05 0.52
Channel Z - Input -199.72 -1.08 0.55
2. Common mode sensitivity
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Common mode High Range Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (1V)
Channel X 200 -13.30 -14.96
- 200 15.96 14.26
Channel Y 200 8.58 8.53
-200 -10.64 -10.82
Channel Z 200 7.29 7.35
-200 9.79 -10.00
3. Channel separation
DASY measurement parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (uV)
Channel X 200 - 2,79 -1.69
Channel Y 200 412 - -2.08
Channel Z 200 9.54 2.38 -

Certificate No; DAE4-1398_Oct13

Page 4 of 5




4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Report No.:AGC00069140701FHO01

High Range (LSB) Low Range (LSB)
Channel X 15962 16491
Channel Y 15951 16621
Channel Z 15854 15212

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MO2
Average (4V) | min. Offset (4V) | max. Offset(wy) | S'* Deyiation
Channel X -0.35 -1.45 0.36 0.33
Channel Y -1.44 -2.26 -0.41 0.33
Channel Z -2.29 -3.89 -0.99 0.46

6. Input Offset Current

Nominal Input circuitry offset current on all channals: <25¢A

7. Input Resistance (Typical values for information)

Zeroing (kOhm) Measuring (MOhm)

Channel X 200 200
Channel Y 200 200
Channel Z 200 200

8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Leve! (VDC)
Supply (+ Vcc) +79
Supply (- Vcc) 76

9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) | Transmitting (mA)
Supply (+ Vee) +0.01 +6 +14
Supply (- Vee) -0.01 8 9

Page 81 of 101
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APPENDIX F. DIPOLE CALIBRATION DATA

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Ref: ACR.318.5.13.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 900 MHZ
SERIAL NO.: SN 46/11 DIP 0G900-185

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144

ACCREDITED
Calibration CERT #2146.02

11/14/13

SuUmMary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed i SATIMO USA using the COMOSAR test bench All calibration results are traceable
to national metrology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were peaformed to verify that the product complies with the fore

mentioned standards,
2 DEVICE UNDER TEST
Device Under Test
Device Type COMOSAR 900 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID900
Serial Number SN 46/11 DIP 0G900-185
Product Condition {(new / used) Used

A yearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEMIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 - Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEI/IEC 62209 standards provide requirements for
reference dipoles used for system validation measurements, The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertamty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for wvalidation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
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6

6.1

CALIBRATION MEASUREMENT RESULTS

RETURN LOSS AND IMPEDANCE

Frequency, M
0 20

Frequency (MHz)

Return Loss (dB) Requirement (dB)

Impedance

6.2

900

-39.65 -20

MECHANICAL DIMENSIONS

50.5Q--1.1j0

Frequency MHz Lmm hmm d mm

required measul ed fequired measured required measured

300 420,04 % 250021% 6.35 1%

450 250.0 1 %. 166,721 % 6:3521%

750 176.0 21 %. 100,021 % 6.3521%

835 1610l % 89.6 1 % 36%1l%

900 49.0 11 %. PASS 83.3+1% PASS 36+l % PASS

1450 89.1 1% S1.7£1% 361 %

1500 S0.0%1 % 2611%

1640 45721 % 36£1%

1750 3611 %.

1800 72021 % 36%1%

1500 88.0z1% 36£1%

1850 66321 % 3.6£l%

2000 645zl % 3E6xl%

2100 $1.021% 361l %

2200 555zl % 3611 %.

2450 5151 % 361 %

2600 43s5z1 % 3611 %.

2600 41521 % 2611 %.
37.0£1 % 26.4%1 % 361 %.
38,741 %, 26411 % 2611 %
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7 VALIDATION MEASUREMENT

The TEEE Std. 1528, OET 65 Bulletin C and CEIVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom. with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION
Software OPENSAR V4
Fhantom SN 20/09 SAMT]
Probe SN 18/11 EPG122
Liquid Head Liquid Values: eps’ 41 Ssigma 096
Distance between dipole center and liquid 15.0 mm
Area scan resolution dx=8mm/dy=5mm
Zoon Scan Resolution ds=8rom/dy=8m/dz=5mm
Frequency 900 MHz
Input power 20dBm
Liquid T enperature 21°C
Lab Temperature 21*C
Lab Hurmidity 45 %
7.2 HEAD LIQUID MEASUREMENT
"m':'" Redative permittivity (&%) Conductivity (c) S/m
required measured required measured
300 45335% 08745%
50 43545 % 08735%
750 41945 % 0,895 %
EED a1515% 0.90 15 %
S00 a1515% PASS 0,9745% PASS
1450 40515 % 12045 %
1500 40.445 % 1.2345%
1540 40,245 % 1.3145%
1750 a0.1 £5 % 1.3745%
1800 40,0 £5 % 1,40 49 %
1300 40,0 45 % 1,40 45 %
1950 40045 % 1.4035%
2000 20,645 % 1A05%
2100 39.65% 1,4945%
2300 39.545% LE7T45%
2450 39245 % 1.80 £5 %
2600 39.045% 1.96 45 %
2000 385+5% 2,405 %
3500 37545 % 2.9145%
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7.3 MEASUREMENT RESULT

The IEEE Std. 1528 and CEI/IEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used mput power,

o 1 g SAR (W/kg/W) 10 g SAR (W/ke/ W)
required measured required measured
200 265 1.94
' a50 ass 3.06
[ ‘s:l 8 .9 5 5<
. 935 ‘.;SG 2 J.I-N
200 10.9 10.70 {1.07) 6.99 672 [0.67)
1450 29 16
1500 3.5 6.8
1540 34.2 18.4
5 1750 .4 19.3
| 1800 3.4 201
1900 .7 205
1950 .5 209
2000 a1 21.1
2100 436 219
2300 2.7 233
2450 52.4 24
2600 5.3 246
3000 63.8 5.7
500 67.1

-y

e ¢t o

il
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74 BODY MEASUREMENT RESULT

Software

OPENSAR V

FPhantom

SN 20¢09 SAMT

SN 19/11 EPG122

900 MH=
Input power 20dBm
Laquid Temperabure 21°C
Lab Terrperature 21°C
Lab Humidity 45 %
o 1 SAR (W /kg/w) 10 g SAR (W/kg/W)
measured measured
900 11,27{1.13) 7.18 (0.72)

Il

O 5 1 0
?!: ‘ \ . s
L[ Ty * il
e~
1 € & 0 12 '8 1 o= 1
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§ LIST OF EQUIPMENT

. . = ~
.| . Current | NextCalibra
=~ Validated No cal Validated No cal
SAM Phartom Satmo SN-20m9.SAMT1 725 e l
= , \Valdated. No cal Validated.  No  call
COMOSAR Test Bench) Varsion 3 NA required equired
Network Analyzer | RNO08 2 SENWAZ | gq0p132 0272013 02/2016
Calipers Camera CALIPER-01 12/2010 12/2013
. Charactenzed prior to |Charactenized prior to
2
RefarenosProbe Selimo EPG1225N 1411 test. No cal required. [test. No ¢al required.
Multimeter Kesthley 2000 1188656 11/2010 11/2013
Signal Generator Agilent E4433C MY43070581 1272010 122013
s ~ Charactenzed pnor to [Charactenized pnorto
EIMPURGE Qoo SN 046 test. No cal required. |test No cal requirad
Poveer Meter HF E4418A US38261498 1172010 112013
Power Sensor HP ECP-E26A LUS37181480 11/2010 1122013
—_— Characterized prior to [Characterized pnor to
Directional Coupler Narda 4216-20 01386 test. No.cal required. [test. No cal required.
Temperaturs and = = 4
Humidity Sensor Control Company 11-661-9 32012 312014
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SAR Reference Dipole Calibration Report

Ref: ACR.318.7.13.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.

1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHU COMMUNITY XIXIANG STREET

BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 1900 MHZ
SERIAL NO.: SN 46/11 DIP 1G900-187

Calibrated at SATIMO US
2105 Barreit Park Dr. - Kennesaw, GA 30144

ACCREDITED
Calibration CERT #2246.02

11/14/13

Summary:

This document presents the method and results from an accredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology instituticns.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to venfy that the product complies with the fore
mentioned standards.

2 DEVICE UNDER TEST
Device Under Test
Device Type CONMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SID1900
Serial Number SN 46/11 DIP 1G900-187
Product Condition {(new / used) Used

A yearly calibration interval is recommended.

3 PRODUCT DESCRIPTION

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEMEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

Figure 1 — Satimo COMOSAR Validation Dipole

Fage: 4/10

This docemerns 3 hall vot be reproduced, exeget in ) or 01 part, withous the wrines approval of SATIMO
The 1g&rmafion oxtained herein & 10 be wsed only for the pupose for which it s submitted and © not to
be releaad in whele or part without writhen approva! of SATIMO



Report No.:AGC00069140701FH01
Page 96 of 101

‘ SAR REFERENCE DIPOLE CALIBRATION REPORT Ref. ACRIIZT.I3SATUA
SATIMO

4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEUIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements, The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constucted as outlined in the fore mentioned standards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEIIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles zold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

s MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Intemationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1dB

5.2 DIMENSION MEASUREMENT
The following uncertainties apply to the dimension measurements:
Length (mm) Expanded Uncertainty on Length
3-300 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the TEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEI/IEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements,

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1%
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6 CALIBRATION MEASUREMENT RESULTS

6.1

@

st

<)

1880

1300

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

1900

-32.90

-20

489 Q+ 230

6.2

MECHANICAL DIMENSIONS

Frequency Mz

L mm

hmm

dmm

required measured required measured required measured

300 420,021 %

450 290.0 £1 %.

750 176.0 21 %.

335 1610 £1 %

00 149.0 #1 %.

1450 121%

1500 80S£1% ]
1640 To0£1L %

1750
1800

1900 PASS PASS PASS

8511 %

2000 £45%1% 37.5%1 %
2100 51,0%1 % 5741 %
2300 S55%1% 32,611 %
2450 S15£1% 041 %
600 4351 % BELl%
2000 415%1% 25.0 £1 %
3500 37.0%1 % 2641 %
3700 34,741 % 164141 %

documar? 3Fall yot be re
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7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
retum loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom. with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole a the described distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION

Software CPENSAR V4
Phantom SN 2009 SAMT1
Probe SN 1811 EPG122
Liqud Head Liquid Values: eps’ - 39.8sigma - 143
Distance between dipole center and liquid 10 0 mm
Area scan resolution dx=Smm/dy=8mm
Zoon Scan Resolution dz=_rm/dy=8m/dz=5mm
Frequency 1900 MHz
Input power 20dBm
Ligquud T emperature 21 °C
Lab Temperature 21°C
Lab Hurmdity 45%
7.2 HEAD LIQUID MEASUREMENT
m&':_":"” Relative permittivity (&) Conductivity (c) S/m
required measured required measured
300 45315% 08745 %
450 43545% 0.8725%
TS0 A1925% 08345 %
83% 41525% 0,30 45 %
300 A1525% 0.3745%
1450 A0525% 1,20 25 %
1500 40.425% 1.2335%
1640 aWw225% 1.3145%
1750 201325% 13715 %
1800 d0025% 1.40 25 %
1300 40035% PASS 14045 % PASS
1950 W0O25% 1.80 45 %
2000 A0025% 14035 %
2100 39825% 1.4945%
2300 19545% 16725%
2450 35235% 1.8025%
2600 1/025% 19625 %
3000 IW525% 2,40 25 %
3500 379325% 29135%
Page: 710
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7.3 MEASUREMENT RESULT

The TEEE Std. 1528 and CEITEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertainty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR is given with the used mput power,

T 1§ SAR (W/AEMD 10 £ AR (W/ke/W)
! required measured requived measured
300 | 7.8% 1.54
g 4 3 - LT
as0 | 458 3,06
0 | sas
835 9.56 6.21
oo 10.9 £.99
1450 29 16
1500 30.5 168
1640 34.2 184
1750 6.4 19.3
1600 38.4 201
1500 | 39.7 35,85 (3.96) 205 20.24(202)
15%0 40.% 209
2000 4.1 211
2100 as s
2300 487 23.3
14850 52.4 4
2690 5.3 246
000 | 638 257
3500 | 67.1 25

fE

e
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74 BODY MEASUREMENT RESULT

Software
Fhantom

OPENSAR V4

{ Probe

| Liquid s 52.5 sigma 0 1.50
| Distance between dipole center and biqusd wen_

{ slution ren/dy=2mm

" esolubion w3m/dzeSmm

| Frequenc

| Input power
wquid Temperabure

| Lab Temperature

[ Lab Humidity

L

Frequen
,:'H‘ Y 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
measured mus sured
1500 40.74 (207 21.43(2.14)
| e

ot | Cwent

,rnuh;l i
\ it

o
]
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SAR REFERENCE DIPOLE CALIERATION REPORT

Ref ACR31E7.135ATU A

8 LIST OF EQUIPMENT

Equipment Summary Sheet

*/ |l dentification No.| _ Current | NextCall
- Validated. No cal alidated No cal
SAM Phantom SN-20/08-3AMT1 Faquired requirad
- IValidated. No cal Validated No call
COMOSAR Test Bench Version 3 NA Fequired bequired
Network Analyzer Rh""“fvi““’“"" SN100132 0212013 0212016
Calpers Carmrera CALIFER-O1 1272010 12/2013
Charactenzed pnor to [Charactenzed prior to
=12
Reference Probe Satimo EPG122 SN 1811 test No cal required |test. No cal required
Muitimeter Kethiley 2000 1188656 1142010 12013
Signal Generator Anilent E4433C MY49070581 1272010 12/2013
Charactenzed prorto {Charactenzed prior to
S
£spaher il N6 ltest Nocal required |test No cal required
Power Mater HP E4418A US38261498 1172010 1203
Power Sensor HP ECP-E26A, US37181460 1142010 1172013
Charactenzed pror to |Characterzed prior to
73162
Diractonal Coupler Narga 4216-20 01386 test. No cal required |test. No cal required
Tempersture and a - 5
Humidity Sensor Control Company 11-661-9 32012 372014
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