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1. General Information
1.1. EUT Description
General Information
Product Designation Mobile phone
Test Model K169
Hardware Version N/A
Software Version N/A
Device Category Portable
RF Exposure Environment Uncontrolled
Antenna Type Internal
GSM
Support Band F1GSM 500 [10CS 1800 (Nor-i-s: Bands)
TX Frequency Range GSM 850 824.2~848.8MHz; .
PCS 1900: 1850.2~1909.8MHz;
RX FrduencyiRange GSM 850 869~894MHz
PCS 1900: 1930~1990MHz
Release Version R99
Type of modulation GMSK for GSM
Antenna Gain 1.0dBi
Max. Average Power GSM850: 31.56dBm(32.58dBm- Peak Power)
(Max. Peak Power) PCS1900: 29.49dBm(30.24dBm- Peak Power)
Bluetooth
Bluetooth Version [Iv2.0 [Iv2.1 [XV21+EDR []v3.0 []V3.0+EDR []V4.0

Operation Frequency

2402~2480MHz

Type of modulation

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

Avg. Burst Power

1.38dBm

Antenna Gain

0.8dBi
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Accessories
Brand name: COMMcom
Battery Model No. : ZAC
Voltage and Capacitance: 3.7 V & 600mAh
Brand name: COMMcom
Adapter Model No. : K169
Input: AC 100-240V, 50/60Hz, 200mA  Output: DC 5V, 1000mA
Earphone Brand name: N/A
Model No. : N/A
Note:

1. The EUT is a model of GSM Portable Mobile Station (MS). It supports GSM and BT.
2. The sample used for testing is end product.
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1.2. Test Procedure

Setup the EUT and simulators as shown on above.

Turn on the power of all equipment.

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

1.3. 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. SAR Measurement System

2.1. COMOSAR System Description
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The COMOSAR system for performing compliance tests consists of the following items:
A standard high precision 6-axis robot with controller, teach pendant and software.
An arm extension for accommodating the data acquisition electronics (DAE).
A data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection,
collision detection, etc. The unit is battery powered with standard or rechargeable batteries. The signal is optically
transmitted to the EOC.

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

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

A computer running WinXP and the Opensar software.

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

The phantom, the device holder and other accessories according to the targeted measurement.

2.1.1. 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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2.1.2. 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 FCC applications utilize a 10mm? 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).

2.1.3. 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.

2.1.4. 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, COMOSAR 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 1, the
spatially steep distribution f3 and f2 accounts for H-field cancellation on the phantom/tissue surface.
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2.2. COMOSAR E-Field Probe

The SAR measurement is conducted with the dissymmetric probe manufactured by SATIMO.

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.

SATIMO 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.

2.2.1. Isotropic E-Field Probe Specification

Model EP165
Manufacture SATIMO

0.03GHz-3 GHz
Frequency

Linearity:#0.2dB(30 MHz-3 GHz)

Dynamic Range

0.01W/Kg-100W/Kg
Linearity:+0.2dB

Overall length:330mm

Length of individual dipoles:4.5mm
Maximum external diameter:8mm
Probe Tip external diameter:5mm

Dimensions Distance between dipoles/ probe
extremity:2.7mm
High precision dosimetric measurements in any exposure scenario
Application (e.g., very strong gradient fields). Only probe which enables
compliance testing for frequencies up to 3 GHz with precision of better
30%.
2.3. Robot
The COMOSAR system uses the KUKA robot from SATIMO N
SA (France).For the 6-axis controller COMOSAR system, the . 3
KUKA robot controller version from SATIMO is used. 5 ‘
The XL robot series have many features that are important for et S

our application:

.,
High precision (repeatability 0.02 mm) . e
High reliability (industrial design) ,’-’\ £ :
Jerk-free straight movements 4 N
Low ELF interference (the closed metallic
construction shields against motor control fields)

6-axis controller

/.

-
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2.4. Video Positioning System

The video positioning system is used in OpenSAR to check the
probe. Which is composed of a camera, LED, mirror and
mechanical parts. The camera is piloted by the main computer
with firewire link.

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.

2.5. Device Holder
The COMOSAR 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 COMOSAR device holder has been made out of low-loss
POM material having the following dielectric parameters: relative
permittivity er =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.
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2.6. SAM Twin Phantom

The SAM twin phantom is a fiberglass shell phantom with 2mm e
shell thickness (except the ear region where shell thickness

increases to 6mm). It has three measurement areas:
Left head

Right head
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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3. Tissue Simulating Liquid |

3.1. The composition of the tissue simulating liquid

Ingredient 850MHz 850MHz 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
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3.2. Tissue Calibration Result

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

Tissue Stimulant Measurement for GSM 850
Frequency o . . Tissue Temp
(MHz) Parts Description Dielectric Parameters °C]
er O[s/m]
Reforgio Fa! 41.50 0.90 N/A
850MHz Head & 39.425-43.575 0.855-0.945
Sep.09, 2013 40.23 0.88 21
er O[s/m]
S el 55.20 0.97 N/A
850MHz Body ¥ 52.44-57.96 0.9215-1.0185
Sep.09, 2013 53.62 0.96 21
Tissue Stimulant Measurement for PCS 1900
Frequency - . . Tissue Temp
(MHz) Parts Description Dielectric Parameters °C]
er O[s/m]
Pt 2 st 40.00 1.40 N/A
1900MHz Head B 38.00-42.00 1.33-1.47
Sep.09, 2013 39.87 1.38 21
er O[s/m]
Referprice rosul 53.30 152 N/A
1900MHz Body ® 50.635-55.965 1.444-1.596
Sep.09, 2013 54.01 1.49 21
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3.3. Tissue Dielectric Parameters for Head and Body Phantoms

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

Target Frequency head body
(MHz) er o (S/m) er o (S/m)
300 453 0.87 58.2 0.92
450 435 0.87 56.7 0.94
835 41.5 0.90 55.2 0.97
900 415 0.97 55.0 1.05
915 415 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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4. SAR Measurement Procedure

4.1. SAR System Validation
4.1.1. 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.

Frequency L (mm) h (mm) d (mm)
900 MHz 149.0 83.3 3.6
1900MHz 68 39.5 3.6
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4.1.2. Validation Result

Report No.: AGC00581130901FH01
Page 17 of 98

System Performance Check at 850 MHz &1900MHz for Head

Validation Kit: SN 46/11DIP 0G900-185

F“[emezr]‘cy Description SAR [wikg] 1g SAR [w/kg] 10g | Tissue Temp.[°C]
Reference result £ 10.9 6.99 N/A
835 MHz 10% window 9.81t0 11.99 6.29 to 7.69
Sep.09, 2013 11.78 6.94 21.0
Validation Kit: SN 46/11DIP 1G900-187
F“E‘I\‘jltl‘fz’}cy Description SAR [wikg] 19 SAR [w/kg] 10g | Tissue Temp.[°C]
Reference result £ 39.7 20.5 N/A
1900 MHz 10% window 35.73 to 43.67 18.45 to 22.55
Sep.09, 2013 41.16 21.36 21.0

Note: All SAR values are normalized to 1W forward power.
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4.2. SAR Measurement Procedure
The COMOSAR calculates SAR using the following equation,

-

cr|E
S4R =—
el
o: represents the simulated tissue conductivity
p: represents the tissue density

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 1mm? ) 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 1mm?).

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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5. SAR Exposure Limits

SAR assessments have been made in line with the requirements of IEEE-1528, FCC Supplement C,
and comply with ANSI/IEEE C95.1-1992 “Uncontrolled Environments” limits. These limits apply to a
location which is deemed as “Uncontrolled Environment” which can be described as a situation where
the general public may be exposed to an RF source with no prior knowledge or control over their

exposure.

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

Uncontrolled Environment

Type Exposure Limit

Spatial Peak SAR (1g cube tissue for brain or body) 1.60 W/kg
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6. Test Equipment List
Equipment Manufacturer/ Identification No Current Next calibration
description Model . calibration date date
SAR Probe SATIMO SN 04/13 EP165 01/31/2013 01/30/2014
Phantom SATIMO SN 4511 SAM90 Validated: No cal VaIidated: No cal
- - required. required.
Liquid SATIMO @ Valldated: No cal Valldated: No cal
required. required.
Comm Tester R&S - CMU200 069Y7-158-13-712 02/28/2013 02/27/2014
Comm Tester Agilent-8960 GB46310822 10/22/2012 10/21/2013
Multimeter Keithley 2000 1188656 02/28/2013 02/27/2014
. SN46/11 DIP
Dipole SATIMO SID900 0G900-185 12/09/2011 12/08/2013
: SN46/11 DIP
Dipole SATIMO SID1900 1G900-187 12/09/2011 12/08/2013
Amplifier Aethercomm SN 046 12/08/2012 12/07/2013
Signal Generator Agilent-E4421B MY43351603 05/13/2013 05/12/2014
Power Probe HP E4418A US38261498 02/28/2013 02/27/2014
SPECTRUM .
ANALYZER Agilent/E4440A MY44303916 10/22/2012 10/21/2013
Power Attenuator BED DLA-5W 07/30/2013 07/29/2014
Network Analyzer | (node g‘vi"hwarz SN100132 02/28/2013 02/27/2014

Note: Per KDB 50824 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. Return-loss is within 20% of calibrated measurement;

4. Impedance is within 5Q of calibrated measurement.
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7. Measurement Uncertainty

Report No.: AGC00581130901FH01
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SATIMO Uncertainty

Measurement uncertainty for 30 MHz to 3 GHz averaged over 1 gram / 10 gram.

Error Description Sec (IZ}: ) PDr;? Div. (%) g%g S::: 8:1(:; \(/\ng
(19) (%) | (109)(+%)
Measurement System
Probe Calibration E.2A1 6 N 1 1 1 6 6 o
Axial Isotropy E.2.2 3 R VIO (e | (1gg)'? | 1.22474 | 122474 | =
Hemispherical Isotropy E.2.2 5 R = 's.pr ’\pr 2.04124 | 2.04124 -
Boundary Effects E.2.3 1 R V3 1 1 0.57735 | 0.57735 =
Linearity E2.4 5 R 3 1 1 2.88675 | 2.88675 =
SystemStaction E25 | 1 R |3 1 1 0.57735 | 057735 |
imits
Readout Electronics E.2.6 0.5 N 1 1 1 0.5 0.5 =
Response Time E.2.7 0.2 R 3 1 1 0.11547 | 0.11547 @™
Integration Time E.2.8 2 R V3 1 1 1.1547 1.1547 E
RF Ambient Noise E.6.1 3 R V3 1 1 1.73205 | 1.73205 o
o oSt E62 | 2 R |3 1 1 11547 | 11547 | =
Rs;;g; FRlionngaih & | E€S |¢, 1 R |3 1 1 0.57735 | 057735 | =
Extrapolation,interpolation
and Integration Algorithms for E.5.2 €5 R 3 1 1 0.86603 0.86603 o
Max. SAR Evaluation
Dipole
Device Positioning 8,E4.2 N V3 1 1 0.57735 | 0.57735 | N-1
Power Drift 8.6.6.2 2 R 3 1 1 1.1547 1.1547 =
Phantom and Tissue
Parameters
Phantom Uncertainty E.3.1 4 R ) 1 1 2.3094 2.3094 P
Liquid Conductivity (target) E.3.2 5 R = 0.64 0.43 1.84752 1.2413 o
Liquid Conductivity (meas.) E.3.3 2.5 N 1 0.64 0.43 1.6 1.075 o
Liquid Permittivity (target) E.3.2 3 R W 0.6 0.49 1.03923 0.8487 .
Liquid Permittivity (meas.) E.3.3 2.5 N 1 0.6 0.49 1.5 1.225 M
CofbinediStandarg RSS 8.09272 | 7.9296
Uncertainty
E()s(a%%/:g%jNLéTlggrzacl:nlsty k 16.18544 | 198992
INTERVAL)
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8. Conducted Power Measurement

Report No.: AGC00581130901FH01
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fede Frequency(MHz) Powlzi?cll(sm) Pﬁ‘\ln?ér?:;\:) Fggttgr((:glglr?\) Povl\:lzz?ieBm)
Maximum Power <1>
824.2 32.28 31.63 -9 22.63
GSM 850 836.6 32.15 31.60 -9 22.60
848.8 32.58 31.56 -9 22.56
1850.2 29.46 28.43 -9 19.43
PCS1900 1880 30.24 29.49 -9 20.49
1909.8 29.05 28.45 -9 19.45
Maximum Power <2>
GSM 850 848.8 32.53 31.52 -9 22.50
PCS1900 1880 30.19 29.42 -9 20.42
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

The results sfowainthiste
y Gf:o.thlsdoc

(]

forits vl)gétlon can be assegble and confirmed at http:/f'www.agc-cert.com/rzcx.asp
| @

2F.  No.2 Building, Huafeng Mo.1 Technical Industrial
Park, Sanwei, Xixiang, Bacan District, Shenzhen

Tel: (86-755) 29081966
Http:/iwww. age-cert,com

Fax: (86-755) 26008484
E-mail: agc@agc-cert.com

Note: send your email to the mailbox({agccert@gmail.com) at the same time.



A@I@ Report No.: AGC00581130901FHO1

Page 23 of 98
4 N

9. Test Results

9.1. SAR Test Results Summary
9.1.1. 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.

9.1.2. 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.

*According to KDB 648474 D04 v01r01,when the reported SAR for a body-worn accessory measured without
a headset connected to the handset is <1.2W/Kg, SAR testing with a headset connected is not required.

*According to 941225 D06, when the overall device length and width are>9cmx5cm, Hotspot mode with a
test separation distance of 10mm(14cmx7.5cm>9cmx5cm). For device with form factors smaller than
9cmx5cm, Hotspot mode with a test separation distance of 5mm. Body SAR was also performed with the
headset attached and without.

» 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(GSM standard Peak Power (mw)/ tested Max. Peak Power
(mw))
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9.1.3. Test Result
SAR MEASUREMENT
Ambient Temperature (°C) : 21 £ 2 Relative Humidity (%): 55
Liquid Temperature (°C) : 21 £ 2 Depth of Liquid (cm):>15
Product: Mobile phone
Test Mode: GSM850 with GMSK modulation
Configuration Antenna Frequency Power SAR Limit
— Position prif (19) (W/kg)
SIM | Position | Status channel MHz (<+5%) (W/kg)
128 824.2 -- -- -
Cheek Fixed 190 836.6 0.36 0.495 1.6
Left 251 848.8 - - -
Head 128 824.2 - - -
Tilted Fixed 190 836.6 0.21 0.294 1.6
£ 251 848.8 - - -
128 824.2 - - -
Cheek Fixed 190 836.6 0.42 0.412 1.6
Right 251 848.8 -- -- --
Head 128 824.2 - - 2
Tilted Fixed 190 836.6 -1.09 0.243 1.6
251 848.8 - - -
<2> Left Cheek Fixed 190 836.6 0.25 0.478 1.6
Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional. refer to KDB 941225.
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SAR MEASUREMENT

Ambient Temperature (°C): 21 £ 2 Relative Humidity (%): 55

Liquid Temperature (°C): 21 £ 2 Depth of Liquid (cm):>15

Product: Mobile phone

Test Mode: GSM850 with GMSK modulation

Configuration Antenna Frequency Power SAR Limit
Position Re (19) 1 (Wikg)
SIM | Position Status channel MHz (<£5%) (W/kg)
128 8242 - - (
Body MS Fixed 190 836.6 0.02 0.595 16
back
251 848.8 N - -
<1>
Body 128 824.2 . N -
Front MS Fixed 190 836.6 0.45 0.323 16
251 848.8 o o -

Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional. refer to KDB 941225.
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SAR MEASUREMENT
Ambient Temperature (°C): 21 £ 2 Relative Humidity (%): 55
Liquid Temperature (°C): 21 £ 2 Depth of Liquid (cm):>15
Product: Mobile phone
Test Mode: PCS1900 with GMSK modulation
Configuration Antenna Frequency Power SAR Limit
Position Drig (19) (Wikg)
SIM | Position | Status channel MHz (<+5%) (W/kg)
512 1850.2 - - -
Cheek Fixed 661 1880.0 0.11 0.672 1.6
Left 810 1909.8 - - -
Head 512 1850.2 - & -
Tilted Fixed 661 1880.0 0.84 0.424 1.6
1% 810 1909.8 - - -
512 1850.2 - - -
Cheek Fixed 661 1880.0 -0.63 0.382 1.6
Right 810 1909.8 - - -
Head 512 1850.2 -= -- -~
Tilted Fixed 661 1880.0 0.45 0.308 1.6
810 1909.8 - - -
<2> Left Cheek Fixed 661 1880.0 -1.62 0.644 1.6
Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional. refer to KDB 941225.
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SAR MEASUREMENT

Ambient Temperature (°C): 21 £ 2

Relative Humidity (%): 55

Liquid Temperature (°C): 21 £ 2

Depth of Liquid (cm):>15

Product: Mobile phone

Test Mode: PCS1900 with GMSK modulation

Configuration Antenna Frequency Power SAR Limit
Position Dri (19) (Wikg)
SIM | Position Status channel MHz (<+5%) (W/kg)
512 1850.2 - -4 (
EOdy MS Fixed 661 1880.0 0.22 0.237 16
ack
810 1909.8 B - -
<1>
512 1850.2 b - -
Body MS Eixed 661 1880.0 -1.36 0113 16
front
810 1909.8 > i -

Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional. refer to KDB 941225.
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Simultaneous Multi-band Transmission Evaluation:
Application Simultaneous Transmission information:

Position Simultaneous state
Head WWAN(voice)+Bluetooth
Body WWAN(voice)+Bluetooth

NOTE:

1. For simultaneous transmission at head and body exposure position, 2 transmitters 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.

If the test separation distance is <6mm, 5mm is used for excluded SAR calculation.

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.

o~

Maximum Average SAR i
Power Antenna ) SAR testing

i exclusion ; Head Body

o user required

threshold (Omm gap) | (5mm gap)

dBm mwW (mm) (MW) (Yes/No)

Head 5 10 NO s, 052
.057 .057
BT 1.38 1.374 Wikg Wikg
Body 5 10 NO

Maximum test results (WWAN) with BT Simultaneous Transmission SAR:

BT: Head (0 cm gap): 0.0572 W/kg and Body (0.5 cm gap): 0.0572 W/kg

Head (WWAN (voice) +BT): 0.672 W/kg +0.0572 W/kg = 0.7292 W/kg
Body (WWAN (voice) +BT): 0.595 W/kg+ 0.0572 W/kg = 0.6522 W/kg
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Appendix A. SAR System Validation Data

Test Laboratory: AGC Lab Date: Sep.09, 2013
System Check Head 850 MHz

DUT: Dipole 900 MHz Type: SID 900

Communication System CW; Communication System Band: D850 (850.0 MHz); Duty Cycle: 1:1; Conv.F=5.30
Frequency: 850 MHz; Medium parameters used: f = 850 MHz; 0=0.88 mho/m; er =40.23; p= 1000 kg/m? ;
Phantom section: Flat Section; Input Power=10dBm

Ambient temperature ( ): 21, Liquid temperature ( ): 21

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 02 _01

Configuration/System Check GSM 850 Head/Area Scan: Measurement grid: dx=8mm,dy=8mm
Configuration/System Check GSM 850 Head/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

SURFACE SAR VOLUME SAR

Maximum location: X=0.00, Y=0.00
SAR 10g (W/Kg) 0.069364
SAR 1g (W/KQg) 0.117841
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Test Laboratory: AGC Lab Date: Sep.09, 2013
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; Conv.F=4.72

Frequency: 1900 MHz; Medium parameters used: f = 1900 MHz; 0=1.38 mho/m; er =39.87; p= 1000 kg/m?® ;
Phantom section: Flat Section; Input Power=10dBm

Ambient temperature ( ): 21, Liquid temperature ( ): 21

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02_01

Configuration/System Check PCS1900 Head/Area Scan: Measurement grid: dx=8mm, dy=8mm

Configuration/System Check PCS1900 Head/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

SURFACE SAR VOLUME SAR

i LR T i

Maximum location: X=0.00, Y=0.00
SAR 10g (W/KQ) 0.213645
SAR 1g (WI/KQg) 0.411587
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Appendix B. SAR measurement Data

Test Laboratory: AGC Lab Date: Sep.09, 2013
GSM 850 Mid-Touch-Left <SIM 1>

DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: GSM 850; Duty Cycle: 1:8.3; Conv.F=5.30
Frequency: 836.6 MHz; Medium parameters used: f = 850 MHz; 0=0.88 mho/m; er =40.23; p= 1000 kg/m?® ;
Phantom section: Left Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 _02_01

Configuration/GSM 850 Mid-Touch-Left/Area Scan (6x8x1): Measurement grid: dx=8mm, dy=8mm
Configuration/GSM 850 Mid-Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Area Scan sam_direct droit2 surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Cheek
Band GSM 850
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=-24.00, Y=-15.00
SAR 10g (W/KQg) 0.327215
SAR 1g (WI/KQqg) 0.495134
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Test Laboratory: AGC Lab Date: Sep.09, 2013
GSM 850 Mid-Tilt-Left <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: GSM 850; Duty Cycle: 1:8.3; Conv.F=5.30;
Frequency: 836.6 MHz; Medium parameters used: f = 850 MHz; 0=0.88 mho/m; er =40.23 ;p= 1000 kg/m?® ;
Phantom section: Left Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM 850 Mid-Tilt-Left/Area Scan (6x8x1): Measurement grid: dx=8mm, dy=8mm
Configuration/GSM 850 Mid-Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm,dz=5mm;

Area Scan sam_direct droit2 surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Tilt
Band GSM 850
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=-16.00, Y=-14.00
SAR 10g (W/KQ) 0.207105
SAR 1g (W/KQg) 0.294021
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Test Laboratory: AGC Lab Date: Sep.09, 2013
GSM 850 Mid- Touch-Right <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: GSM 850; Duty Cycle: 1:8.3; Conv.F=5.30;
Frequency: 836.6 MHz; Medium parameters used: f = 850 MHz; o= 0.88 mho/m; er = 40.23; p= 1000 kg/m? ;
Phantom section: Right Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM 850 Mid-Touch-Right/Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/GSM 850 Mid-Touch-Right/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Cheek
Band GSM 850
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

.....

e | gout |

Maximum location: X=-23.00, Y=-9.00
SAR 10g (W/Kg) 0.273018
SAR 1g (W/KQg) 0.412018
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Test Laboratory: AGC Lab Date: Sep.09, 2013
GSM 850 Mid-Tilt-Right <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: GSM 850; Duty Cycle: 1:8.3; Conv.F=5.30;
Frequency: 836.6 MHz; Medium parameters used: f = 850 MHz; 0=0.88 mho/m; er =40.23 ; p= 1000 kg/m? ;
Phantom section: Right Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM 850 Mid-Tilt-Right/Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/GSM 850 Mid-Tilt-Right/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan sam_direct_droit2_surf8mm.txt
Zoom Scan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Tilt
Band GSM 850
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=-16.00, Y=-2.00
SAR 10g (W/KQ) 0.168816
SAR 1g (W/KQg) 0.243215
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Test Laboratory: AGC Lab Date: Sep.09, 2013
GSM 850 Mid-Touch-Left <SIM 2>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: GSM 850; Duty Cycle: 1:8.3; Conv.F=5.30
Frequency: 836.6 MHz; Medium parameters used: f = 850 MHz; 0=0.88 mho/m; er =40.23; p= 1000 kg/m? ;
Phantom section: Left Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM 850 Mid-Touch-Left/Area Scan (6x8x1): Measurement grid: dx=8mm, dy=8mm
Configuration/GSM 850 Mid-Touch-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm

Area Scan sam_direct droit2 surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Cheek
Band GSM 850
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=-18.00, Y=-8.00
SAR 10g (W/Kg) 0.316218
SAR 1g (WI/KQqg) 0.478124
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Test Laboratory: AGC Lab Date: Sep.09, 2013
GSM 850 Mid- Body- Back <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: GSM 850; Duty Cycle: 1:8.3; Conv.F=5.46;
Frequency: 836.6 MHz; Medium parameters used: f = 850 MHz; o= 0.96 mho/m; er = 53.62; p= 1000 kg/m? ;
Phantom section: Flat Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM 850 Mid-Body-Back/Area Scan (6x8x1): Measurement grid: dx=8mm, dy=8mm
Configuration/GSM 850 Mid-Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body Back
Band GSM 850
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

B imap B mad

Maximum location: X=1.00, Y=-8.00
SAR 10g (W/Kg) 0.407215
SAR 1g (WI/KQqg) 0.595164
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Test Laboratory: AGC Lab Date: Sep.09, 2013
GSM 850 Mid- Body- Front (MS) <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: GSM 850; Duty Cycle: 1:8.3; Conv.F=5.46;
Frequency: 836.6 MHz; Medium parameters used: f = 850 MHz; o= 0.96mho/m; er = 53.62; p= 1000 kg/m? ;
Phantom section: Flat Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM 850 Mid-Body- Front /Area Scan (6x8x1): Measurement grid: dx=8mm, dy=8mm
Configuration/GSM 850 Mid-Body- Front Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body Front
Band GSM 850
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=0.00, Y=-13.00
SAR 10g (W/Kg) 0.217132
SAR 1g (WI/KQqg) 0.323028
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Test Laboratory: AGC Lab Date: Sep.09, 2013
PCS 1900 Mid-Touch- Left <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: PCS 1900; Duty Cycle: 1:8.3; Conv.F=4.72;
Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.38 mho/m; er =39.87; p= 1000 kg/m? ;
Phantom section: Left Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid-Touch-Left/Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/PCS1900 Mid-Touch-Left/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan sam direct droit2 surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Cheek
Band PCS 1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=-25.00, Y=-8.00
SAR 10g (W/Kq) 0.448725
SAR 1g (WI/KQqg) 0.671638
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Test Laboratory: AGC Lab Date: Sep.09, 2013
PCS 1900 Mid-Tilt-Left <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: PCS 1900; Duty Cycle: 1:8.3; Conv.F=4.72;
Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.38 mho/m; er =39.87; p= 1000 kg/m? ;
Phantom section: Left Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 02 _01

Configuration/PCS1900 Mid-Tilt-Left/Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/PCS1900 Mid-Tilt-Left/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm,dz=5mm;

Area Scan sam_direct droit2 surf8mm.ixt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Tilt
Band PCS 1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=-19.00, Y=-9.00
SAR 10g (W/KQg) 0.302018
SAR 1g (WI/Kg) 0.424218
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Test Laboratory: AGC Lab Date: Sep.09, 2013
PCS 1900 Mid-Touch-Right <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: PCS 1900; Duty Cycle: 1:8.3; Conv.F=4.72;
Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.38 mho/m; er =39.87; p= 1000 kg/m? ;
Phantom section: Right Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid-Touch-Right/Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/PCS1900 Mid-Touch-Right/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan sam_direct droit2 surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Cheek
Band PCS 1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=-22.00, Y=-6.00
SAR 10g (W/Kq) 0.263152
SAR 1g (WI/KQqg) 0.382015

The resultssf \gé;rﬁ@ﬁs. treport refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is
ﬁ\(ﬁi\;. this doclﬁﬁ;e\n cannot be reproduced except in full with our prior written permission. The document is available on request and the brief information

2F.  No.2 Building, Huafeng Mo.1 Technical Industrial Tel: (B6-755) 29081966 Fax: (86-T55) 26008484
Park, Sanwei, Xixiang, Bacan District, Shenzhen Hittp://www.age-cert.com E-mail: agc@agc-cert.com

Note: send your email to the mailbox({agccert@gmail.com) at the same time.



A@I@ Report No.: AGC00581130901FHO1

' ‘ Page 52 of 98
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/KQg) 0.0000 0.4028 0.2839 0.2028 0.1469

SAR, Z Axis Scan (X = -22, Y = -6)

0. 40-
~

0.35- \\

o 030 - AN

5 <

-~
£ n.25- e

=
w0, 20- \ \
[,
0.15- ~
0.10-, —
00 25 50 T.5 1000 12.5 150 1T.5 20.0 22.5 25.0
Z [mm)

3D screen shot Hot spot position

The result ‘wgir(j.g 5

% test report refer only to the sample(s) tested unless otherwise stated and the sample(s) are retained for 30 days only. The document is
issued by/EEL this doc

Ahcannot be reproduced except in full with our prior written permission. The document is available on request and the brief information

2F.  No.2 Building, Huafeng Mo.1 Technical Industrial Tel: (B6-755) 29081966 Fax: (86-755) 26008484
Park, Sanwei, Xixiang, Bacan District, Shenzhen Hittp://www.age-cert.com E-mail: agc@agc-cert.com

Note: send your email to the mailbox({agccert@gmail.com) at the same time.



A@@ Report No.: AGC00581130901FH01

Page 53 of 98
4 N

Test Laboratory: AGC Lab Date: Sep.09, 2013
PCS 1900 Mid-Tilt-Right <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: PCS 1900; Duty Cycle: 1:8.3; Conv.F=4.72;
Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.38 mho/m; er =39.87; p= 1000 kg/m? ;
Phantom section: Right Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
- Measurement SW: OpenSAR V4 02 _01

Configuration/PCS1900 Mid-Tilt-Right/Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/PCS1900 Mid-Tilt-Right/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan sam_direct droit2 surf8mm.ixt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Tilt
Band PCS 1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |
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Maximum location: X=-1.00, Y=1.00
SAR 10g (W/KQg) 0.194125
SAR 1g (WI/Kg) 0.308015
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Test Laboratory: AGC Lab Date: Sep.09, 2013
PCS 1900 Mid-Touch-Left <SIM 2>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: PCS 1900; Duty Cycle: 1:8.3; Conv.F=4.72;
Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.38 mho/m; er =39.87; p= 1000 kg/m? ;
Phantom section: Left Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid-Touch-Left/Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/PCS1900 Mid-Touch-Left/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan sam direct droit2 surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Cheek
Band PCS 1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
SURFACE SAR VOLUME SAR

e | gout |

Maximum location: X=-32.00, Y=-15.00
SAR 10g (W/Kg) 0.455274
SAR 1g (WI/KQqg) 0.643618
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Test Laboratory: AGC Lab Date: Sep.09, 2013
PCS 1900 Mid-Body-Back <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: PCS 1900; Duty Cycle: 1:8.3; Conv.F=4.84;
Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.49 mho/m; er =54.01; p= 1000 kg/m? ;
Phantom section: Flat Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid-Body-Back/Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/PCS1900 Mid-Body-Back/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan surf_sam_plan.txt

ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast

Phantom Validation plane

Device Position Body Back

Band PCS 1900

Channels Middle
Signal TDMA (Crest factor: 8.0)

SURFACE SAR VOLUME SAR

e | gout |

B i i an

Maximum location: X=8.00, Y=18.00
SAR 10g (W/Kg) 0.153028
SAR 1g (WI/KQqg) 0.236817
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Test Laboratory: AGC Lab Date: Sep.09, 2013
PCS 1900 Mid-Body -Front (MS) <SIM 1>
DUT: Mobile phone; Type: K169

Communication System: Generic GSM; Communication System Band: PCS 1900; Duty Cycle: 1:8.3; Conv.F=4.84;
Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o= 1.49 mho/m; er =54.01; p= 1000 kg/m? ;
Phantom section: Flat Section

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

SATIMO Configuration:
Probe: EP165; Calibrated: 01/31/2013

- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: Flat Phantom; Type: Elliptical Phantom
+ Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid-Body- Front /Area Scan: Measurement grid: dx=8mm, dy=8mm
Configuration/PCS1900 Mid-Body- Front /ZZoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm;

Area Scan surf_sam_plan.txt

ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast

Phantom Validation plane

Device Position Body Front

Band PCS 1900

Channels Middle
Signal TDMA (Crest factor: 8.0)

SURFACE SAR VOLUME SAR

e | gout |

B i i an

Maximum location: X=8.00, Y=18.00
SAR 10g (W/Kg) 0.153028
SAR 1g (WI/KQqg) 0.236817
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) | 0.0000 0.2346 0.1562 0.1070 0.0643

SAR, Z Axis Scan (X = 8, Y = 18)

0.232 - -

Z00 \

175
. 150

125 ™.
100 \__.
075 .‘\
"H
044 ——
0.0 2.5 50 7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

Z [mm)

ShE (Wilkg)
o o o 2 o O

=

3D screen shot Hot spot position

-
. -
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Appendix C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPHS

Test Setup Photographs
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2F. , Ne.2 Building, Huafeng Mo.1 Technical Industrial Tel: (86-755) 29081966 Fax: (86-755) 26008484
Park, Sanwei, Xixiang, Bacan District, Shenzhen Http:/fwww.age-cert.com E-mail: agc@age-cert.com

Note: send your email to the mailbox(agccert@gmail.com) at the same time.



Report No.: AGC00581130901FHO01
Page 62 of 98

RIGHT-CHECK TOUCH
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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
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EUT PHOTOGRAPHS
TOTAL VIEW OF EUT

TOP 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

OPEN VIEW OF EUT-3
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INTERNAL VIEW OF EUT-1

INTERNAL VIEW OF EUT-2
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Appendix D. Probe Calibration Data

SATIMO

The MICroWaye Iskon company

COMOSAR E-Field Probe Calibration Report

Ref: ACR31.1.13.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 DOSIMETRIC E-FIELD PROBE
SERIAL NO.: 5N 04/13 EFP165

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

ACCREDITED
Calbravon CERT #2146.00

01/31/13

Summary:

This document presents the method and results from an accredited COMOSAR Dosimetric E-Field

Probe calibration performed in SATIMO USA using the CALISAR / CALIBAIR test bench, for use
with a SATIMO COMOSAR system oaly. All calibraticn results ase troccable to naticnal
metrology institutions.
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COMOSAR E-FIELD PROBE CALIBRATION REFORT Ref ACR311I3SATUA
SATIMO
Name Function Date Signature
Prepared by : Jérome LUC Product Manager 1/31/2013 ;f:_fs"
Checked by : Jérome LUC Product Manager 1/31/2013 ﬁ’
Approved by - Kim RUTKOWSKI Quality Manager 1/31/2013 o Pt

Customer Name

ATTESTATION

Distribution : OF CLOBAT.

COMPLIANCE
CO.LTD.

Issue Date

Modifications
A 1/31/2013 Initial release
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SATIMO COMDSAR E-FIELD PROBE CALIERATION REPORT Rof ACRI1113SATUA
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COMOSAR E-FIELD PROBE CALIBERATION REPORT Ref ACR3LL13SATUA
SATIMO
1 DEVICE UNDER TEST
Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN 04/13 EP163
Product Condition (new / used) new
Frequency Range of Probe 0.03 GHz-3GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.239 MO

Dipole 2: R2=0.224 MO

Dipole 3: R3=0.223 MO

A yearly calibration mterval 1s recommended.

2 PRODUCT DESCRIPTION

21 GENERAT INFORMATION

Satimo’s COMOSAR E field Probes are built i accordance to the IEEE 1528, OET 65 Bulletin C
and CEI'IEC 62209 standards.

Figure 1 — Satimo COMOSAR Dosimetric Eﬁe}dﬂzpoig’

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter § mm
Probe Tip External Diameter 5 mm
Distance between dipoles / probe extrenuty | 2.7 mm

3  MEASUREMENT METHOD

The IEEE 1528, OET 63 Bulletin C., CENELEC EN30361 and CELIEC 62209 standards provide
recommended practices for the probe calibrations, mcluding the performance characteristics of
mterest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the wavegmde, performing a power
sweep to cover the SAR range 0.01W/kg to 100W/kg.

Page: 4/10
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COMOSAR EFIELD PROBE CALIBRATION REPORT Ref ACRILLILSATUA
SATIMOD

3.2 SENSITIVITY

The sensittivity factors of the three dipoles were deternuned using a two step calibration method (air
and tissue simulating liquid) using waveguides as outlined i the standards.

35 LOWER DETECTION LIMIT

The lower detection limi: was assessed using the same measurement set up as used for the lmearity
measurement. The required lower detection linut 1s 10 mWikg.

i< ISOTROPY

The axial 1sotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along 1ts main exis from 0 - 360 degrees 1n 15 degree
steps. The hemispherical 1sotropy 15 determined by mserting the probe 1n a thin plastic box filled
with tissne-equuivalent houid, with the plastic box illnmmated with the fields from a half wave dipoale
The dipolz 1s rotated about its axis (0°-180°) mn 15° merements. At each step the probe 1s rotated
about 1ts axis (0°-360°7).

3.5 BOUNDAERY EFFECT

Tte boundary effect 15 defined as the deviation hetwesn the SAR measured data and the expected
exponential decay i the liquid when the probe 1s oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom 1s exposed to fields from either a referencs dipole or waveguide.
With the probe normal to the phantorm surface, the peak sparial average SAR 15 measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The gmidelines outlined m the IEEE 1328, OET 63 Bulletin C, CENELEC EN30361 and CELIEC
62209 standards were followed to generate the measurement uncertamnty associated with an E-field
probe calibration using the waveguide techrique. All uncertamties listed below represent an
cxupanded uncertainty cxpressed at approximately the 95% confidence level using a coverage factor
of k=2, traceable 1o the Internationally Accepted Guides to Measurement Uncertamty.

Uncertainty analvsis of the probe calibration in waveguide
. . Uncertainty Probability P . Standard
ERROR SOURCES value (%0) Distribution Diviser “ Uncertainty (%)
Incident or forward power 3.00% Rectangular \'r?T | 1 1.732%
Reflected power 3.00% Rectanzular ,\5 | 1 1.732%
Licuid conductivity 5.00% Rectangular \'{?T | 1 28870
Liquid permittivity 40005 Rectangular -‘.'5 | 1 23000
. &
F:eld homogeneity 3.00% Rectangular N 1 17329
F:eld probe positioning 5.00% Rectangular —\'{?T | 1 28870
I.eld probe linearity 3.00% Rectangular qﬁ | 1 1.732%
Foge: Jr10
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SATIMO
Combincd standard uncertainty 2.831%
Expanded uncertainty "
33 % confidence level £=2 11.662%

3 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters

Ligquid Temperatare 21 °C
Lab Temperature 21°C
Lab Hummdity 45 %

Normx d1pc-le Normy d1pcle Nermz dipole
1 (/W J.Il} 2 (pVAV/m)” ) 3 (WVAV/m)™ )
3.66 5.98 5.64

DCP dipnl= 1 | DCP dipole 2 | DCP dipale 3
(mV) (mV) (V)
94 9) 90

Calibration curves e=f{V) (=1.2.3) allow to obtain H-field vaue usinz the formula:

E=\E +E +E°

Calibration curves

GGO —
/

B00-
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400-

Dol

\

200 - S Dipole 2
200- A ] Dip:

E-Fizld [¥4n)
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0= [ i 1
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Linearity

1.00-
0.75

0.50

0.25

0.25

0,00 — [kt =i {1 ottt

-

.50

Linearily Error [dB)

0.75
-1.00=,

0 50 100 150 200 250 300 3h0 400

E-Field v /m|

Linearty.0+/-1.97% (+/-0.09dE)

33  SENSITIVITY IN LIQUID

Lo E e Tos g ComiE
(MHz —/-
100MHz)*
HL13D 150 50.12 0.77 4.36
BL150 150 60.56 0.79 4.56
HL300 300 4475 0.84 4.58
BL30D 300 37.99 0.93 4.70
HI 430 450 42.08 0.90 475
BL450 450 57.63 0.96 4.89
HLS83D 835 40.96 0.90 5.30
BLE85D 835 3422 0.98 5.46
HI900 900 39.90 0.97 5.16
BL900 900 55.99 1.06 5.29
HLIE00 1730 3896 1.37 4.4
BL18C0 1750 32.34 1.51 4.66
HL1900 1380 3g.07 1.40 4.72
3L19C0 1880 52.12 1.52 484
HL2000 1950 38.97 1.43 4.24
BL20C0 1950 3401 1.54 4.39
HL24:0 24350 37.97 1.83 4.19
3L2420 2430 53.04 1.96 432

* MHz +/- 50MHz for frequency bzlow 00MEz

LOWER DETECTION LIMIT: S9mWikg
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SATIMO

34 ISOTROPY

HI900 MHz
- Axial 1sotropy: 0.04 43
- Hemispherical isotropy: 0.07d3
Iy curvmn
18 Samiainn ECTE
. Cpole o 30
N/
at {r 1
Ar -. JI
! :-llll’. 48 48 44 ::-\30_ '.::.'I:l-'.EJI. FELED
HL1800 MHz
- Axial 1sotropy: D.08d3
- Hemuspherical 1sotropy: 0.11d3
Isoiropy corves
LA uN
e ) Dok 5 7
Cpole o 30

e -
[ =1

TTAC g g 44 02 go extosrSaiemand
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HI.2450 MHz
- Axial 1sotropy: 0.09 dB
- Hemispherical isotropy: 013 dB
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / : . Current Next Calibration
D Model ~ |ldentification No.| 1 fion Date Date
Flat Phantam Satimo SN-20/09-5AM/ |/3ldated. Nocal - Walidated.  No - cal
required. equired.
COMOSAR Tost Bench Version 3 NA alidated. Mo cal falidated.  No cal
- - required. equired.
Network Analyzer | hode & Sshwarz | gyqg013; 0222010 1212013
Reference Probe Satimo EP 94 SN 37/08 Characterized pricr to |[Characterized prior fo
test. Mo cal required. test. Mo cal required.
Multimete Keithley 2000 1188656 11/2010 1112013
Signal Generator Agilent E4438C MY49070581 1212010 1212013
Amplifier Aethercommm SN (46 Charactenzed pnor to |Charactenzed pnor 1o
P test. Mo cal required. test. No cal required.
Powsr Mster HP E4418A US38261498 11/2010 1112013
Power Sensor IIF CCP-C26A J337131460 11/2010 11/2013
_— ; Charactenzed prior to |Characterized prior io
Directional Coupler Narda 4216-20 01336 lest. Mo cal required. |lesl. No cal required.
Waveguide Mega Industries | 068Y7-166-13-712 |/ 2/dated. Nocal  Validated. Ne cal
required. aquired.
Waveguide Transition | Mega Industries | 066Y7-158-13-701 ' 2/dated. Nocal  Validated. Ne cal
required. equired.
Waveguide Terminatior| Mega Industries | 066Y7-158-13-701 |/2/dated. Nocal  Validated. Nc cal
required. equired.
Te“‘per?;ﬁgr'"“““d"? Conirol Company 11-661-9 372012 32014
Fage: 10410
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ACCREDITED)
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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 CEUVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to vernify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR g3s MHz REFERENCE DIPOLE
Manufacturer Satimo
Model SIDS00
Serial Number SN 46/11 DIP 0G900-185

A vearly calibration interval 1s recommended.

3 PRODUCT DESCRIPTION

31 GENERAT INFORMATION

Sanmo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1328, OET 65 Bulletin
C and CEL'TEC 62209 standards. The product is designed for use with the COMOSAR. test bench
only.

Pr—
Flgme 1 — Satimo COMOSAR Validation Dipole
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4 MEASUREMENT METHOD
The IEEE 1328, OET 65 Bulletin C and CEI'TEC 62209 standards provide requirements for
reference dipoles used for system wvalidation measurements. The following measurements were
performed to venfy that the product complies with the fore mentioned standards.

41 RETURNIOSS REQUIREMENTS

The dipole vsed 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.

42 MECHANICAT REQUIREMENTS

The IEEE sStd. 1528 and CELIEC 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 employvs 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
min phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertamnty expressed at approxumately the 93%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

3.1 ERETURNLOSS

The following uncertainties apply to the return loss measurement:

Expanded Uncertainty on Return Loss
0.1dB

Freguency band

400-6000MHz

52 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm)
3-300

Expanded Uncertainty on Length

0.05 mm

33 VALIDATION MEASUREMENT
The gwmidelines outlined 1 the IEEE 1528, OET 65 Bulletin C. CENELEC EN50361 and CELIEC

62209 standards were followed to generate the measurement uncertamty for wvalidation |
measurements. |
Scan Volume Expanded Uncertainty
lg 16.19 %
10 g 1586 %
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6 CALIBRATION MEASUREMENT EESULTS

6.1 RETURN LOSS

“-‘-‘-\' -
H“u | —
- -
i s A

"«.\ //

N i

Freguency (MHz) Return Lass (dB) Requirement (dB)
SO0 -26.52 =20

6.2 MECHANICAL DIMENSIONS

Froquency MMz Lmm h mm dmm
required mueasured reguired measured required measurcd

30 4200 £1%. 25001 % 635 21 %

450 2000 21 % 1667 £1% 61521 %

750 176.0 21 %, 100,021 % 6.35 #1 %

835 161.0 1 %, BOA 21 %, 3621%,

SO0 145.0 £1 %. PASS B33 1N PASS 3.6 21 %, PASE
La50 BBlil N S1.711%. 3.61%

1500 850.5 11 %, 500021 . 3.6 +1 %,

1640 T9.0 11 %. a45.7 1 %. 3621%.

1750 75.2 11 %, 42.9 21 %, 3651 %,

1EOD 72011 %, 41721 % 3621'%

1500 680 11 % 39521 % 3.6 21N

1950 B6.3 11 %, 385 81 % 36+1%

2000 b5 11 % 37521 % 361N

2100 61041 %, 5.7 +1%. 1621 %.

2300 55541 % 61N 361N,

24850 51541 % 04#1% I6+1%.

2600 A8.5 £1 %, 20821 % 16219

00 41541 %, 25.041 %, 3621%,

3500 370l % 264 1% 3621

300 34,721 % 254 £1 % J.EE1 N,
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7 VALIDATION MEASUREMENT
The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system

vahdaton measurements must be performed using a reference dipole meeting the fore mennoned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquad filled flar 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 flar phantom, with the top
surface of the dipole at the descnibed distance from the bottom surface of the phantom.

7.1 MEASUREMENT CONDITION

Software OPENSAR V4
Phantom SN 2009 SAMT1
Probe SN 18/11 EPG122
Ligqud Head Liquid Values: eps’ : 41.5 sigma : 0.97
Distance between dipole center and liquad 153.0 mm
Area scan resolution dx=8mm dv=8mm
Zoon Scan Resolution dx=8mum/dv=8m/dz="5oum
Frequency 900 MHz
Input power 20 dBm
Liguid Temperature 21°C
Lab Temperature 215C
Lab Humidity 45 %
7.2 HEAD LIOQUID MEASUREMENT
Fm:_:::‘nw Relative permittivity (&) Conductivity (o) $/m
required measured required measured
300 A5.3 5% 087 #5 %
A50 A3.5#5% 087 #5 %
750 41925 % 089 5%
835 41515 % 0.50 £5 %
S00 41.545% PASS 0.97 £5 % PASS
1450 0.5 +5 % 120 £5 %
1500 30,4 £5 % 1.23 35 %
1640 40,2 £5 % 1.21 £5 %
1750 40.1 5 % 1.37 5 %
1800 A0U0 +5 % 140 £5 %
1900 $0.0 £5 % 140 5 %
1950 40,0 25 % 140 25 %
2000 40,025 % L4025 %
2100 39.8 5% L4925 %
2300 39545 % L67 5%
2450 39.2+5% LE0 +5 %
2600 05 % 1965 %
3000 38525 % 240 25 %
3500 37915 % 2.91 25 %
FPage. 7/9
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73 MEASUREMENT RESULT

The [EEE Std. 1528 and CEVIEC 62209 standards state that the system validaton measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
uncertanty for the system validation. All SAR values are normalized to 1 W forward power. In
bracket, the measured SAR s given with the used input power.

i vand 15 SAR (W/ke/W) 10 g SAR (W/kg/W)
riegubred measured required measured
300 < 8 1.94
] 548 3.0
5 a
Bi% 9,56 6.22
SO0 1.5 11.20{1.12) .99 FO4 (0L D)
a5 '
168
L5 1 g4
L5 16 9.3
LE00 18,4 20.1
190K 15t} 20
1950 ) 20
2000 1 211
2100 36 21
2300 X3
a5 4 F.
2600 33,3 24.6
3000 63.8 25.7
1500 67.1 25

SAR, T A Scan 0= 1,7 = Q)

L0ty Camdadd

b ey [§ ¥ =)
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§ LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufactarer / 5 : Current Next Calibration
Description Model [EEaEGatioR Mol DRt Date
| Flat Phantom Satimo SN-20/09-SAM7¢ [/2ldated. Nocal  IValidated.  No cal
required. Fequired.
COMOSAR Test Bench Version 3 NA Valld_ated. Ma cal Valld_ated. MNo cal
required. required.
Network Analyzer [ Rrode % Schwarz SN100132 02/2010 02/2013
Calipers Carrera CALIPER-01 1272010 1212013
Refsrarce Probs St EPG122 SN 18/11 Characterized prior to|Characterized prior to
test. No cal required. |test. No cal required.
Multimeter Keithley 2000 1188656 1152010 112013
Signal Generator Agilent E4438C MY49070581 1272010 1212013
¥ Charactenized prior to|Characterized prior to
Ampiiicr Aethercomm SN 046 test. No cal required. |[test. No cal required.
Power Meter HP E44184 US368261498 1172010 112013
Power Sensor HP ECP-E26A Us3T181460 11/2010 11/2013
Directional Coupler | Narda 4216-20 01386 Characlosi=ad gty o Chaiacianzad poor ta
test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Contral Company 11-661-9 32010 32012
Page: 99
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SATIMVMO COMOSAR REFERENCE DIPOLE

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

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

ACCREDITED

Calbranon CERT #2146.01

12/09/11

Sraparys

This document presents the method and results from an accredited AR reference dipole calibration

performed in 3ATIMO UEA vang the COMOBAR test bench  All cabbration results are traceable
to national m et ology institutions.
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, CET 65 Bulletin
C and CELUTEC 62209 standards for reference dipoles used for SAR measurement systemn 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 COMOZAR 1900 MHz EEFERENCE DIFCOLE
M anufacturer Satitno
Maodel =D 1900
sertal Number =0 46011 DIP 1G200-187
Product Condition (new [ used) new

A yearly calibration wterval 1s recommended.

3 PRODUCT DESCRIPTION

31 GEMNER AT, TNECENA TTON

Satme’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, CET 65 Bulletin

Cand CELTEC 62209 standards. The product iz designed for use with the COWNOSAER test bench
only.

Figure 1 — Satisnn COMOSAR Validation Dipale
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4 DMEASUREMENT METHOD

The IEEE 1528, OET 65 Bullen © and CELTEC 622039 slandawds provide requiremnenls [or
reference dipoles used for system validaten measurements. The following measurements were
petformed to venfy that the product complies with the fore mentioned standards.

4.1 ERETUEN LOSS EECTTEEMENTS

The dipole uged for SAE eyetem validaton measurements and checlee must have a retarn loze 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.

42 MECHAMNICAT RECTTREMENTS

The IEEE Std 1528 and CEIIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dmensions frequency and phantom shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles gold for uge with the COMLDSAR test bench comply with the requirem ente zet forth for a 2
mm phantom shell thickness.

5 MEASUREMENT TNCERTATNTY

All uncerlannlies lisled below represenl an expanded uncerlanly expressed al approxnalely e 35%0

confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Wleasurement Uncertainty.

5.1 ERETUEN TOSS

The follovnng uncertainties apply to the return loss measurement:

Frequency hand Expanded Uncertainty on Return Loss
400-6000MHz 01 de

a2 DINWVEWSTON WE A STTR EWENT

The following uncertainties apply to the dimension measurements:

Length (mum) Expanded Uncertainty on Length
3-300 0.05% mm

53 VAITDATION MEASTEENMENT

The guidelines outlined in the IEEE 1528, CET &5 Bulletin C, CENELEC EMN50361 and CELTEC
62209 standards were followed to generate the measurement wncertainty for wvalidation

measurements.
Scan Volume Expanded Uncertainty
Ta 16.10 %%
0g 15.86 %
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6 CALIBERATION MEASUREMENT RESULTS

6.1 RETURIN LOSS

Frequency (MHz)

1500 1850 1500 1950 Hili[i]

0 )

10

) .

-

. A |-2m,23

=5 -
Frequency (WMHz) Return Loss (dB) Reguirement (dB)

15900 -25.23 -20
6.2 MECHAWICAT DINMENSIONS
Frequency MHz L mirr hrm d mm
required measured requlred measured requlred measured
300 A0+ % 250.0+1 % E.35 +1%.
450 290.0+1 %, 1EE.7 =1 %5 E.35 =1 %,
750 176.0+1 %, 100.0+1 %5 E.35 +1%.
835 1E1.0+1 %, B9.8+1%, 1E=1%.
900 149 0+1 %, B33 1%, 1E+1%.
1450 89.1+1 %, 51.7 £1%. 1E+1%.
1500 B0.5 71 %, 5000 71 %, 4.E6=1%.
1E40 79.0 =1 %, 457 1%, 1E=1%.
1750 75.2£1 %, A28 +1 %, 1E+1%.
1800 201 %, 41.7 =1%, 1E=1%.
1900 E8.0 1 %5, PASS 39.5£1%. PASS 1E+1%. BASS
1950 EE.3 =1 %%, 38.5=1%. 1E=1%.
2000 E4.5 +1 %5, 37.5 1%, 1E+1%.
2100 E1.0 =1 %%, 35.7 =1%. 1E=1%.
2300 55.5 =1 %, 32.E=1%. 1E=1%.
2450 51.5 =1 %, 30.4 =1 %, 1E=1%.
2EOD AR5 +1 %, 28.8+1%. 1E+1%.
000 41,5 +1 %, 25.0 1%, 1E+1%.
3500 37,01 %, 2E.4 =1 %, 1E=1%.
3700 34,71 %, 2E.4 =1 %, 1E=1%.
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7  VALIDATION MEASUREMENT

The TEEE Std 1528, OET 65 Bulletin C and CELTEC 62209 standards state that the system
validaton measurements must be performed using a reference dipole meeting the fore mentioned
return losz 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 OFPENEAR V4
Phattom SN 20/09 3AMT1
Probe SM15/11 EPG122
Liuid Head Ligquid ¥ alues: eps’ : 3% 4 sigma: 142
Distanice between dipole center and lguid 10.0 mm
Atea gean resclution dx=3mm/dv=3mm
ZoonmcanFResolution dx=8mm/dyv=Em/e=5mm
Fregquency 1900 MH=z
LIt powet 20 dBm
Liguid Temperature 21°C
Lab Temperature il
Lab Humidity 45 %
7.2 HEAD TLIOUTD MEASTREWENT
Fre:ﬂu:zncv Relatlve permittvity [e') Lonductivity (o) 5fm
requlred measured requlred measured
300 453 +5% Q87 +5%
4580 435 5% RERLR
750 41.9 5% 0.89+5%
a35 415 5% 0905 %
L] 41.5+5% 097 +5 %
1450 40.5 =5 % 1.20=5%
1500 404 +5 % 1.23+5%
1640 402 5% 131+5%
1750 401 +5% 1.37 5%
1800 40,0 =5 % 1.40=5%
190 A0 +5% PASS 1.40+5 % PASS
1950 40,0 =5 % 1.40=5%
2000 AD0*5% 1.40+5%
2100 39.8:5% 1.48 5%
2300 395 +5% 1E? =5 %
2450 302 +5% 1805 %
2B 39.0=0% 196 =5 %
0 385 +5% 205 %
3500 37.05% 2.91+5%
Fage: 789
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73 MEASUREMENT RESULT

The IEEE Std. 1528 and CELTEC 62209 standards state that the system walidation measurements
should produce the SAR walues shown below (for phantom thickness of 2 mm), within the
uncertainty for the system walidation. Al SAR walues are normalized to 1 W forward power. In
braclket. the measured SAFR 15 given with the used input power,

Frea“;zm"r 12 SAR (W/kg/W) 102 SAR [Wikg/W)
requlred measured required measured

300 2.85 1.94

450 458 .06

750 2.49 5.55

835 9.56 E.22

ks 1009 E.99

1450 29 1E

1500 305 16.8

1640 4.2 18.4

1750 E4 19.3

1800 8.4 0.1

1900 39,7 40.44 [4.04) 20.5 20,50 (2.0F)
1950 405 20.9

P+ 41.1 211

100 A6 1.9

2300 487 2.3

2950 52.4 24

2600 55.3 246

3000 E3.8 25.7

3500 £7.1 25

oD G Zeaminin ]

\
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8 LISTOF EQUIFARENT

Equipment Summary

Equipment Manufacturer / Id entific ation INo Current Next Calibration
Description Nodel ’| Calibration Date Date
' alidated. Mo cal alidated. Mo cal
Flat Phantam Satimao Sh-20/09-5AM7 1 Fequired. equire d.
COMOSAR Test Bench “ersion 3 R dlidaled. Mo cal dlidaled. My call
Fequired. Fequired.
Network Analyze- | Mot & Schwarz SN100132 02/2010 022013
Calipers Carrera CALIFER-OM 12£2010 1242013
Refarence Probe Satimo EPG122 SN g1 [Charaderized pricr to)Characterized prior to
test. Mo cal required. [test. Mo cal required.
Iultimeter keith ey 2000 11586596 112010 1142013
Signal Generator Agilent E4438C WY 4907 0581 1242010 1242013
Amplifier Asthe reorm i S [4E Characterized pricr to|Characterized prior to
test. Mo cal required. |test. Mo calreguired.
Pawer Weter HF E4418A 538261498 1142010 112013
Pcwer Sengor HP ECP-E2EA LI=37181460 1152010 11,2013
Directional Coupler Marda 421 6-20 01285 Characterized pricr to |Characterized prior to

test. Mo cal required. [test. Mo cal required.

Ternperature anc
Humidity Sensor Cantral Company 11-B61-3 342010 32012
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