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1. General Information

1.1. EUT Description
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Product Name

PDA mobile phone

Model No. ALVO ROCK

Hardware Version M1-MB-P3.0,MR4002113
Software Version N/A

Device Category Portable

RF Exposure Environment

Uncontrolled

Antenna Type Internal

GSM and GPRS

Support Band GSM850/PCS1900

GPRS Type Class B

GPRS Class Class 12
GSM 850: 824~849MH

TX Frequency Range a
PCS 1900: 1850<1910MHz

RX Frequency Range GSM 850: 869~894MHz

PCS 1900: 1930~1990MHz

Release Version

R99
Type of modulation GMSK for GSM/GPRS
Antenna Gain 1.1dBi

Bluetooth

Bluetooth Frequency

2402~2480MHz

Type of modulation GFSK
Data Rate 1Mbps
Antenna Gain 0.8dBi

Brand name: ALVO
Model No. : BL-5C

Battery Voltage and Capacitance: DC 3.7V
Manufacturer Name: Zetong Electron Science &Technique Co., Ltd
Brand name: ALVO
Model No. : TY-0500500C

Adapter

Input: AC100-240V/50-60Hz /150mA  Output: 5.5V/500mA
Manufacturer Name: Shenzhen BSE Technology Co., Ltd
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Max. Output Power GSM850:31.93 dBm ( 32.87 dBm Peak Power)
(Avg. Burst Power) PCS1900:28.94 dBm (29.86 dBm Peak Power)
Max. Output Power GSM850: 30.98 dBm- ERP

(Radiated) PCS1900: 28.58 dBm- EIRP

Note: The sample used for testing is end product.

1.2. Test Procedure

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

2 | Turn on the power of all equipment.

3 | EUT communicate with CMU 200, and test them respectively at GSM 850 & PCS1900#

1.3. Test Environment
Ambient conditions in the laboratory:

Items Required Actual

Temperature (°C) 18-25 21.52

Humidity (%RH) 30-70 56
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2. SAR Measurement System

2.1. COMOSAR System Description

Py
COMOSAR [ A=/ T

The COMOSAR system for performing compliance tests ‘eonsists of the following items:

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

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

The Electro-optical converter (EOC) performs the conversion from optical to electrical signals for the
digital communication tothe 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,€tg¢.

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 accordange 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 Jcubic 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 bé\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 ag 1o, reduce uncertainty, but normal practice for
typical test applications utilize a physical step of 7x7x7 (9mmMx5mmx5mm) 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, COAMOSAR 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 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.

2.21. Isotropic E-Field Probe Specification

Model SSE5

Manufacture Satimo

frequency 0.7 GHz-3 GHz
Linearity:£0.2dB(700 MHz-3 GHz)

Dynamic 0.01W/Kg-100W/Kg

Range Linearity:£0.2dB

Dimensions Overall length:330mm

Length of individual dipoles:4.5mm
Maxmum external diameter:8mm

Probe Tip external diameter:5mm
Distance  between  dipoles/\, prebe
extremity:2.7mm

Application High precision dosimetric measurements in any exposure scenario
(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 high precision # .
robots TX90 XL“type out of the newer series from
Satimo SA( (Krance).For the 6-axis controller
COMOSAR system, the KUKA robot controller
versionfrom Satimo is used.

The/ XL ~robot series have many features that are
important for our application:

High precision (repeatability 0.02 mm)

High reliability (industrial design)

Jerk-free straight movements

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

6-axis controller




Report No.:AGC18N111201S1
Page 10 of 124

2.4. Video Positioning Systerm

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 .'&3' ‘
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\twasscales 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, singé measurements have suggested that the influence
of the clamp on the test results could thus be lowered.
i

2.6. SAM Twin Phantom
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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

Right head

Flat phantom — ]

# L ——

The bottom plate contains three pair of bolts for locking the device holder. The device holder p&'}tip‘rfs 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 ers. On the
phantom top, three reference markers are provided to identify the phantom positi respect to the
robot.

Q)Q

>



3. Tissue Simulating Liquid

3.1. The composition of the tissue simulating liquid
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Ingredient 835MHz 835MHz 1900MHz 1900MHz
(% Weight) Head Body Head Body
Water 40.45 52.4 54.90 40.5
Salit 1.45 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

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¢.

Head Tissue Stimulant Measurement

. . . Tissue Temp
Frequency (MHz) Description Dielectric Parameters rc
Reference result & ols/ml
+5% window 41.50 0.90 N/A
835MHz = 39.43-43.58 0.86-0.95
01-10-2012 40.90 0.87 21.0

Body Tissue Stimulant Measurement

Frequency (MHz) Lo . . Tissue Temp
Description Dielectric Parameters rCl
Reference result & ols/m]
o 55.20 0.97 N/A
835MH?2 +5% window 52.44-57.96 0.92-1.02
01-10-2012 53.70 0.99 21.0
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Head Tissue Stimulant Measurement

Frequency L. . . Tissue Temp
Description Dielectric Parameters
(MHz2) PH electrt c
Reference result & ols/m]
+5% window 40.00 1.40 N/A
1900MHz R 38.00-42.00 1.33-1.47
01-10-2012 39.07 1.39 21.0

Body Tissue Stimulant Measurement

Frequenc Tissue Tem
g y Description Dielectric Parameters ) P
(MHz) [C]
O[s/
Reference result ¢ [s/m]
+5% window 53.30 1.52 N/A
1900MHz =00 50.64-55.97 1.44-1,60
01-10-2012 52.50 1.56 21.0

#

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 dieleetric 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) &r 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 0.98 55.0 1.06
1450 40.5 1.20 54.0 1.30
1610 40.3 1.29 53.8 1.40
1800 — 2000 40.0 1.40 53.3 1.52
2450 39.2 1.80 527 1.95
3000 38.5 2.40 52.0 2.73
5800 35.3 5.27 48.2 6.00

( e r=relative permittivity, o = conductivity and p = 1000 kg/ma)
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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 C)

and electrical specifications in line with t?éc\'

requirements of both IEEE and FCCe

Supplement C. the table below p oviﬂh;,
details for the mechanical and elf}shsi;al

Specifications for the dipoles. Q
#

Frequency

L (mm)

h ﬁq@) d (mm)

900 MHz

149.0

»\'\ (ﬂa); 3.6

1900MHz

68




4.1.2. Validation Result
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System Performance Check at 835 MHz &1900MHz for Head

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

F
r?&:’_'ezr;cy Description SAR [w/kg] 1g SAR [w/kg] 10g Tissue Temp.[°C]
Reference result + 9.70 6.30 N/A
835 MHz 10% window 8.73 to 10.67 5.67 t0 6.93
01-10-2012 9.68 6.24 21.0

Validation Kit: SN 46/11DIP 1G900-187

Frequency . > o
MHz] Description SAR [w/kg] 1g SAR [w/kg] 10g Tissue Temp.[°C]
Reference result + 39.8 21.1 N/A
1900 MHz 10% window 35.821043.78 18.99 to 23.21
01-10-2012 42.00 21.44 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,

c:.r|E :
S4R=—"
o

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 frequiency
relating to the LOW, MID, and HIGH channel settings.

Pre-scans are made on the device to establish the location for the transmitting antefiha,\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 locations were fetind during the same configuration or test mode, Zoom scan
shall performed on each peak SAR locatien, ohly 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 o
Limit
Spatial Peak SAR (1g cube tissue for brain or body) 1.60\Wikg
Spatial Average SAR (whole body) 0:08 W/kg
Spatial Peak SAR (10g for hands, feet, ankles and wrist) 4.00 W/kg

H OH H H HF H H H H H O H OH(H HF H OH HF H H H H H H O H H H H



6. Test Equipment List
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Equipment Manufacturer/Mo . Current Next calibration
L. Identification No. ] .
description del calibration date date
SAR Probe Satimo SN_3511_EP132 12/09/2011 12/08/2012
. Validated. No cal | Validated. No cal
Phantom Satimo SN _4511_SAM90 . .
- - required. required:
o . Validated. No cal | Validated.® (No’cal
Liquid Satimo - . .
required. required.
Comm Tester R&S - CMU200 069Y7-158-13-712 12/09/2011 12(08/2012
Multimeter Keithley 2000 1188656 12/09/2011 12/08/2012
Dipole Satimo SID900 SN46711 DIP 12/09/2014 12/08/2014
P 0G900-185
SN46/11 DIP
Dipol i ID1 12/09/2011 12/08/2014
ipole Satimo SID1900 1G900-187 /09/20 /08/20
Amplifier Aethercomm SN 046 12/09/2011 12/08/2012
Power Meter HP E4418A US38261498 12/09/2011 12/08/2012
Rhode & Sch
Network Analyzer | ° eZVAC warz SN100132 12/09/2011 12/08/2012

Note: Per KDB 50824 Dipole SAR Validation Verification, AGC Lab has adopted 3 years calibration intervals.
On annual basis, every measurement dipolehias 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.




7. Measurement Uncertainty
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Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram / 10 gram.

Satimo Uncertainty

Error Description Sec Tol Prob. | Div. (Ci) (Ci) Std. Std. (Vi)

(%) Dist. 19 10g Unc. Unc. Veff
(19) (%) | (10g)(x7%)

Measurement System

Probe Calibration E.2.1 6 N 1 1 1 6 6 =

Axial Isotropy E22 |3 R 3 (e | (1-co)™® | 122474 \1,22474 | =

Hemispherical E.2.2 R ) "JCP 'J'Cp 2.04124 ) | 2.04124 o

Isotropy

Boundary Effects E.23 1 R ) 1 1 057735 | 0.57735 =

Linearity E24 5 R = 1 1 2.88675 | 2.88675 oo

System Detection E.25 R i) 1 1 0.57735 | 0.57735 o

Limits

ReadoutElectronics E.2.6 0.5 N 1 1 1 0.5 0.5 ]

Response Time E.2.7 0.2 R = 1 1 0.11547 | 0.11547 =

Integration Time E.2.8 2 R 3 1 1 1.1547 1.1547 o

RF Ambient Noise E.6.1 3 R ] 1 1 1.73205 | 1.73205 £

Probe Positioner E.6.2 2 R 3 1 1 1.1547 1.1547 o

Mechanical Tolerance

Probe Positioning with | E.6..3 1 R 3 1 1 0.57735 | 0.57735 =

Respect to Phantom

Shell

Extrapolation,interpol | E.5.2 1.5 R = 1 1 0.86603 | 0.86603 =

ation and Integration

Algorithms for Max.

SAR Evaluation

Dipole

Device Positioning gBE4.2 |1 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 R V3 1 1 2.3094 2.3094 =

Liquid,Conductivity E.3.2 R i) 0.64 0.43 1.84752 | 1.2413 oo

(target)

Liquid Conductivity E.3.3 25 N 1 0.64 0.43 1.6 1.075 oo

(meas.)

Liquid Permittivity E.3.2 3 R i) 0.6 0.49 1.03923 | 0.8487 oo

(target)
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Liquid Permittivity E.3.3 25 N 1 0.6 0.49 1.5 1.225 M
(meas.)
Combined Standard RSS 8.09272 | 7.9296
Uncertainty
Expanded Uncertainty k 15.8617 | 15.542
(95%CONFIDENCE @
INTERVAL) C)
- O
' X0

H H HF H HF HF H H H H




Report No.:AGC18N111201S1
Page 21 of 124

8. Conducted Power Measurement

#
Mode Frequency(MH2) Avg.Burst Duty cycle Frame
Power Factor(dB) Power(dBm)
Maxium Power <SIM 1>
824.2 31.90 -9 22.90
GSM 850 836.6 31.93 -9 22.93
848.8 31.88 -9 22.88
1850.2 28.90 -9 19.90
PCS1900 1880.0 28.94 -9 19,94
1909.8 28.92 -9 19.92
824.2 28.06 -6 22.06
GPRS850(2 Slot) 836.6 28.13 -6 22.13
848.8 28.09 -6 22.09
824.2 26.73 -4.25 22.48
GPRS850(3 Slot) 836.6 26.79 =4.25 22.54
848.8 26.76 -4.25 22.51
824.2 2512 43 22.12
GPRS850(4 Slot) 836.6 25.36 -3 22.36
848.8 25.26 -3 22.26
1850.2 28.14 -6 22.14
GPRS1900 1880.0 28.17 -6 22.17
(2 Slot)
1909.8 28.09 -6 22.09
1850.2 27.01 -4.25 22.76
GPRS1900 1880.0 27.04 -4.25 22.79
(3 Slot)
1909.8 26.89 -4.25 22.64
1850.2 25.59 -3 22.59
GPRS1900 1886.0 25.67 -3 22.67
(4 Slot)
19098 25.54 -3 22.54
Maxium Power <SIM2>
GSM 850 836.6 31.91 -9 2291
PCS 1900 1880.0 28.68 -9 19.68
Note: All SAR Test was done in SIM 1.

H H H H H OHF OH H OH
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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 15mm from the phantom. Body SAR was also performed
with the headset attached and without.

9.1.2. Body SAR with Headset
Testing with the headset was performed at the position and channels that resulted in the highest bady

SAR. This testing was performed with GPRS transmitting with 2/3/4 uplink timeslots. This‘gperatioh mode
represents the maximum SAR situation, when downloading data via GPRS and listening.to music by
headset. SAR without the headset attached was significantly higher than with the headset, and also was
verified several times and confirmed, so the final test data shown were the worst case.without headset. In
the Body SAR test result table, body-worn means display of device down, body-front means display of
device up.

9.1.3. Operation Mode

This is a multislot class 12 device capable of 4 uplink timeslots. During'the head SAR test, the device was
transmitting with 1 uplink timeslot; during the body SAR test, it was transmitting with 2/3/4 uplink timeslots.
Additionally, this device doesn’t support dual transfer mode (DTM).

9.1.4. Co-located SAR

According to KDB 447498 and KDB 648474, the\cloSest separation between GSM antenna and BT
antenna is 50 mm, Bluetooth Max peak power is lower than pref, thus, stand-alone SAR and
simultaneous transmission SAR is not required.

Other reference document: KDB 941225:

#



9.1.5. Test Result
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SAR MEASUREMENT

Ambient Temperature (°C) : 21.5 +2

Relative Humidity (%): 52

Liquid Temperature (°C) : 21.0 2

Depth of Liquid (cm):>15

Product: MOBILE PHONE

Test Mode: GSM850 <SIM 1>

Test Position | Antenna Frequency Frame Power | Power Drift | SAR 1g | Bimit (W/kg)
Head Position channel | MHz (dBm) (<+£0.2 dB) | (W/kg)
Left-Cheek Fixed 128 824.2 22.90 -- - 1.6
Left-Cheek Fixed 190 836.6 22.93 -0.009 0w/ 88 1.6
Left-Cheek Fixed 251 848.8 22.88 -- -- 1.6
Left-Tilted Fixed 190 836.6 22.93 -0.125 0.808 1.6
Right-Cheek Fixed 128 824.2 22.90 -- -- 1.6
Right-Cheek Fixed 190 836.6 22.93 -0:008 0.776 1.6
Right-Cheek Fixed 251 848.8 22.88 -- -- 1.6
Right-Tilted Fixed 190 836.6 22.93 -0.024 0.764 1.6
Test Mode: GSM850 <SIM 2>
Left-Tilted Fixed 190 836.6 22.91 -0.006 0.615 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.

HF O H H H H A H O H
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#

SAR MEASUREMENT

Ambient Temperature (°C) : 21.5 £2 Relative Humidity (%): 52

Liquid Temperature (°C) : 21.0 +2 Depth of Liquid (cm):>15

Product: MOBILE PHONE

Test Mode: GSM850 <SIM 1>

Test Position | Antenna Frequency Frame Power | Power Drift | SAR 1g NLimit
Body Position channel | MHz (dBm) (<£0.2dB) | (W/kg) (Wikg)
Body-worn Fixed 128 824.2 22.90 - £ 1.6
Body-worn Fixed 190 836.6 22.93 -0.168 0.573 1.6
Body-worn Fixed 251 848.8 22.88 - - 1.6

GPRS850 2slot
Body-worn Fixed 190 836.6 22.13 0.011 0.524 1.6

GPRS850 3slot
Body-worn Fixed 190 836.6 22.54 -0.018 0.427 1.6

GPRS850 4slot
Body-worn Fixed 190 836.6 2236 -0.133 0.573 1.6
Body-front Fixed 190 836.6 2236 -0.058 0.408 1.6
Body-worn

(With Fixed 190 836.6 22.36 -0.138 0.573 1.6
headset)

Note: when the 1-g SAR is < 0.8 W/kg, testing for low and high channel is optional. refer to KDB 941225.

H O H H O H H H HF H O H OH

H*+ H
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SAR MEASUREMENT

Ambient Temperature (°C) : 21.5 +2

Relative Humidity (%): 52

Liquid Temperature (°C) : 21.0 £2

Depth of Liquid (cm):>15

Product: MOBILE PHONE

Test Mode: GSM1900 <SIM 1>

Test Position | Antenna Frequency Frame Power | Power Drift | SAR 1g | LimitW/kg)
Head Position channel | MHz (dBm) (<+£0.2 dB) | (W/kg)

Left-Cheek Fixed 512 1850.2 19.90 - - 1.6

Left-Cheek Fixed 661 1880.0 19.94 -0.057 0.546 1.6

Left-Cheek Fixed 810 1909.8 19.92 - -2 1.6

Left-Tilted Fixed 661 1880.0 19.94 0.051 0.550 1.6
Right-Cheek Fixed 512 1850.2 19.90 - - 1.6
Right-Cheek Fixed 661 1880.0 19.94 -0.041 0.604 1.6
Right-Cheek Fixed 810 1909.8 19.92 - - 1.6

Right-Tilted Fixed 661 1880.0 19.94 0.008 0.634 1.6
Test Mode: GSM1900 <SIM 2>

Left-Cheek Fixed 661 1880.0 19.68 - - 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.

H H H H H H H H OH O H H H OH H H H O H H H H
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#

SAR MEASUREMENT

Ambient Temperature (°C) : 21.5 £2 Relative Humidity (%): 52

Liquid Temperature (°C) : 21.0 +2 Depth of Liquid (cm):>15

Product: MOBILE PHONE

Test Mode: GSM1900 <SIM 1>

Test Position | Antenna Frequency Frame Power | Power Drift | SAR 19 Linké
Body Position channel | MHz (dBm) (<202 dB) | (Wikg) (Wikg)
Body-worn Fixed 512 1850.2 19.90 - -3 1.6
Body-worn Fixed 661 1880.0 19.94 -0.083 07696 1.6
Body-worn Fixed 810 1909.8 19.92 -4 - 1.6

GPRS 1900 2 slot
Body-worn Fixed 661 1880.0 22.17 0.063 0.709 1.6
GPRS 1900 3 slot
Body-worn Fixed 661 1880.0 22.79 -0.134 0.678 1.6
GPRS 1900 4 slot
Body-worn Fixed 512 1850.2 22.59 - -- 1.6
Body-worn Fixed 661 1880.0 22.67 -0.042 0.678 1.6
Body-worn Fixed 810 1909.8 22.54 - -- 1.6

Note: when the 1-g SAR is < 0.8 W/kg, testingyfor low and high channel is optional. refer to KDB 941225.

#
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#

Appendix A. SAR System Validation Data

Test Laboratory: AGC Lab

System Check Head 900 MHz#

DUT: Dipole 900 MHz Type: SID 900

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

Frequency: 900 MHz; Medium parameters used: f = 835 MHz; o = 0.87 mho/m; er = 40.90; p = 1000 kg/m? ;
Phantom section: Flat Section ; Input Power=20dBm

Ambient temperature ( “C): 21.5, Liquid temperature (C): 21.0

Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
+ Measurement SW: OpenSAR V4 02 01

Configuration/System Check GSM900 Head/Area Scan: Measurement grid: @x=8mm,
dy=8mm

Configuration/System Check GSM900 Head/Zoom Scan : Measuremehi-grid: dx=8mm,
dy=8mm, dz=5mm, Power Drift = -0.02 dB

SAR(1 g) =1.101 W/g; SAR(10 g) = 0.693 Wig

#

SAR 10g (W/Kg) 0.693
SAR 1g (W/Kg) 1.101

SAR, Z Axis Scan (X =1, =0)

1.2+
AN
ZCuts Caniral o 0 S
] 2 AN
=R
=0 = ~
z- 40 wm ES
Zo
)| = : ~
na- ™~
150 ! 0 g " 0 0 ; ; . d 00 25 &0 75 100 125 150 175 200 225 M0
SAVE Cancal 450 A A0 &0 Ao >n< a0 B0 120 1 = i

(x] = [mm] |0  [mm)]
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Test Laboratory: AGC Lab

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; o = 1.39 mho/m; er = 39.07;p = 1000 kg/m? ;
Phantom section: Flat Section ; Input Power=20dBm

Ambient temperature ( ): 21.5, Liquid temperature °C: 21.0

Satimo Configuration:

Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

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

Configuration/System Check PCS1900 Head/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Power Drift = -0.099 dB

SAR(1 g) = 4.035 mWI/g; SAR(10 g) =2.056 mW/g

SAR 10g (W/Kg) 2.056
SAR 1g (W/Kg) 4.035
Surface Faditted |rkebiy Zaom In0ut

[wiAeg|
4326386
4182364
4041541
3899113
3.75ER96
3614374
3471851
3325488
Rl
044781
2902161
275933
£.61 7336,

74354
2332471 =
WREI ]

SAR, 7 Auis Sean (X =1,Y =-1)

4
\ Z-Cutz Cantral 5 \
] °
] o~
= P
Z- 40 i 3, -
15 P
] = 10 [P
|
05-F ]
-150-7 ! ) g " 0 0 ; ; . d 00 25 B0 75 100 125 180 176 200 225 #D
S4E Cancsl 450 420 A1 &0 A0 ] 3 B0 80 120 1M = (ol

"

0 Z [mm] |0 ' [mm]




Report No.:AGC18N111201S1
Page 29 of 124

Appendix B. SAR measurement Data

Test Laboratory: AGC Lab
GSM 850 Middle-touch-Left#
DUT: GSM Mobile Phone ; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o = 0.87 mho/m; er = 40.90;
p = 1000 kg/m?® ; Phantom section: Left Section

Ambient temperature (*C): 21.5, Liquid temperature (C): 21.0

Satimo Configuration:
Probe:SSE5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM850 Mid Touch-Left/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm
Configuration/GSM850 Mid Touch-Left/Zoom Scan (5x5x7)/Cubge 0: Measurement grid: dx=8mm,

dy=8mm, dz=5mm, Power Drift = -0.009 dB
SAR(1 g) = 0.651 mWI/g; SAR(10 g) = 0.422 mWI/g~. Zoom SAR (1g) = 0.788 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Cheek
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)




Report No.:AGC18N11120181
Page 30 of 124

SURFACE SAR

VOLUME SAR

& Aiddat

Maximum location:

X=-18.00,.Y=-5.00

SAR 10g (W/Kg) 0.421764
SAR1g (W/Kg) 0.651349
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0:7878 0.5962 0.4371 0.3057
SAR, Z Axis Scan (X = -18, Y = -5)
0a
T NN
OeT - \\
\
EU.E— \\
& 0.5- ™
% 0.4 ™
M.
0.3- .
U'E-I i i i i [ 1 i |~\|\-‘- 1
oo 2.5 50 7.9 1000 125 15.0 17.5 20,0 Z2.5 25.0

Z (mm)
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Test Laboratory: AGC Lab
GSM 850 Mid Tilt-left#
DUT: GSM Mobile Phone ; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; ¢ = 0.87 mho/m; er = 40.90;
p = 1000 kg/m?® ; Phantom section: Left Section
Ambient temperature (°C): 21.5, Liquid temperature('C): 21.0
Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM850 Mid Tilt-Left/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm

Configuration/GSM850 Mid Tilt-Left/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm,
dz=5mm; Power Drift = -0.125 dB

SAR(1 g) = 0.67 mWI/g; SAR(10 g) = 0.52 mW/g Zoom SAR(1y)= 0.808 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Tilt
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

Maximum location: X=-23.00,.Y=-7.00

SAR 10g (W/Kg) 0.520269
SAR1g (W/Kg) 0.670044
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0:8077 0.6175 0.4592 0.3280
SAR, Z Axis Scan (X = -23, Y = -T)
048
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]
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3D screen shot Hot spot position
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Test Laboratory: AGC Lab
GSM 850 Middle touch-Right#
DUT: GSM Mobile Phone ; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; ¢ = 0.87 mho/m; er = 40.90;
p = 1000 kg/m?® ; Phantom section: Right Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/GSM850 Mid Touch-Right/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/GSM850 Mid Touch-Right/Zoom Scan: Measurement gridz dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.008 dB

SAR(1 g) = 0.644 mW/g; SAR(10 g) = 0.511 mW/g Zoom SAR (1g) = 0.776 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Cheek
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

& dluind

Maximum location:

X=-18.00, Y=-14.00

SAR 10g (W/Kg) 0.510742
SAR 1g (W/Kg) 0.644307
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0:7762 0.6051 0.4491 0.3100
SAR, Z Axis Scan (X = -18, Y = -14)
0.8, A x|
0.7 - '\\
EIII.E-. \,‘
L
B 0% \\
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Test Laboratory: AGC Lab
GSM 850 Mid-tilt-Right#
DUT: GSM Mobile Phone ; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; ¢ = 0.87 mho/m; er = 40.90;
p = 1000 kg/m?® ; Phantom section: Right Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/GSM850 Mid Tilt-Right/Area Scan: Measurement grid: dx=20mmy¢dy=20mm

Configuration/GSM850 Mid Tilt-Right/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.024 dB

SAR(1 g) = 0.736 mWI/g; SAR(10 g) = 0.599 mW/g Zoom SAR(1g) = 0.764 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Tilt
Band GSM850
Channels Middle
Signat TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

Maximum location:

X=-23.00,'¥Y=-15.00

SAR 10g (W/Kg) 0.598824
SAR 1g (W/Kg) 0.735861
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0.7644 0.5769 0.4245 0.3005
SAR; “Z "Axis Scan (X = -23, Y = -15)
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Q T_. \\
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Test Laboratory: AGC Lab
GSM 850 Mid-Tilted-Left<SIM 2>#
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o = 0.87 mho/m; er = 40.90;
p = 1000 kg/m?® ; Phantom section: Left Section

Ambient temperature (*C): 21.5, Liquid temperature(C): 21.0

Satimo Configuration:
Probe:SSE5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/GSM850 Mid Touch-Left/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/GSM850 Mid Touch-Left/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm, Reference Value = 23.8 V/m; Power Drift =30.006 dB

SAR(1 g) = 0.650 mW/g; SAR(10 g) = 0.421 mW/g Zoom SAR (1g) = 0.789 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Tilt
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

& Aiddat

Maximum location:

X=-18.00,.Y=-5.00

SAR 10g (W/Kg) 0.420773
SAR 1g (W/Kg) 0.649812
Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 027892 0.5984 0.4401 0.3043
SAR, Z Axis Scan (X = -18, Y = -5)
0a
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Z (mm)
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Test Laboratory: AGC Lab
GSM 850 Mid-Body-Back#
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: GSM 850 (824.0 - 849.0 MHz); Duty
Cycle: 1:8.3; Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; ¢ = 0.99 mho/m; er = 53.7;%
= 1000 kg/m® ; Phantom section: Flat Section

Ambient temperature (*C): 21.5, Liquid temperature (*C): 21.0

Satimo Configuration:
Probe:SSE5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
+ Measurement SW: OpenSAR V4 02 01

Configuration/GSM850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm

Configuration/GSM850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.168 dB

SAR(1 g) = 0.554 mW/g; SAR(10 g) = 0.393 mW/g Z6om SAR(1g)= 0.573 W/Kg

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

Maximum location: X=7.004 Y=-11.00

SAR 10g (W/Kg) 0.393195
SAR 1g (W/Kg) 0.554022
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0.5725 0.4420 0.3396 0.2591
SARNZ Axis Scan (X = 7, Y = -11)
0. 5%,
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"
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Test Laboratory: AGC Lab
GSM 850 Mid-body-back(2up)#
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: GPRS/EGPRS-2 Slot; Communication System Band: GSM850; Duty Cycle: 1:4.2 ;
Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o = 0.99 mho/m; er = 53.7; p = 1000
kg/m?® ; Phantom section: Flat Section

Ambient temperature (*C): 21.5, Liquid temperature (*C): 21.0

DASY5 Configuration:

Satimo Configuration:
Probe:SSE5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
+ Measurement SW: OpenSAR V4 02 01

Configuration/GPRS850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm

Configuration/GPRS850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = 0.011 dB

SAR(1 g) = 0.513 mW/g; SAR(10 g) = 0.385mW/g Zoom SAR (1g) = 0.524 W/Kg

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 4.0)
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SURFACE SAR VOLUME SAR

Maximum location: X=2.00, Y=-~15.00

SAR 10g (W/Kg) 0.385085

SAR 1g (W/Kg) 0.513398
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0.5236 0.4333 0.3469 0.2667

SARA~Z Axis Scan (X = 2, Y = -15)
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Test Laboratory: AGC Lab

GPRS 850 Mid-body-back (3up)#

DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: GPRS/EGPRS-3 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.8 ;
Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o = 0.99 mho/m; er = 53.7; p = 1000
kg/m? ; Phantom section: Flat Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
+ Measurement SW: OpenSAR V4 02 01

Configuration/GPRS850 Mid Body-Back/Area Scan (6x8x1): Measurement grid:’ dx=20mm, dy=20mm

Configuration/GPRS850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.018 dB

SAR(1 g) = 0.410 mW/g; SAR(10 g) = 0.299 mW/g Zoom $AR(1g)= 0.427W/Kg

Area Scan surf_sam_plan.txt
ZoomScan ox5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM850
Channels Mid
Signal TDMA (Crest factor: 2.7)
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SURFACE SAR

VOLUME SAR

Maximum location: X=8.00, ¥=-16.00

SAR 10g (W/Kg) 0.299350
SAR1g (W/Kg) 0.409852
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 04270 0.3459 0.2735 0.2096
SAR, Z Axis Scan (X = 8, Y = -16)
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Test Laboratory: AGC Lab
GPRS 850 Mid-body-back (4up)
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.1 ;
Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o = 0.99 mho/m; er = 53.7; p = 1000
kg/m? ; Phantom section: Flat Section

Ambient temperature (°C): 21.5, Liquid temperature ("C): 21.0

DASY5 Configuration:

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/GPRS850 Mid Body-Back/Area Scan (6x8x1): Measurement grid: dx=20mm, dy=20mm

Configuration/GPRS850 Mid Body-Back/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.133 dB

SAR(1 g) = 0.554 mWI/g; SAR(10 g) = 0.393 mW/g;.Zoom SAR(1g)= 0.573 W/Kg

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM850
Channels Mid
Signal TDMA (Crest factor: 2.0)
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SURFACE SAR

VOLUME SAR

Maximum location:

X=7.00, Y=-11.00

SAR 10g (W/Kg) 0.393195
SAR1g (W/Kg) 0.554022

Z. (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/Kg) 0.0000 015725 0.4420 0.3396 0.2591
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SAR, Z Axis Scan (X =7, Y = -11)
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Test Laboratory: AGC Lab
GPRS 850 Front-body-back (4up)
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.1 ;
Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o = 0.99 mho/m; er = 53.7; p = 1000
kg/m? ; Phantom section: Flat Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/GPRS850 Mid Body-Front/Area Scan (6x8x1): Measurement grid! dx=20mm, dy=20mm

Configuration/GPRS850 Mid Body-Front/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.058 dB

SAR(1 g) = 0.383 mW/g; SAR(10 g) = 0.288 mW/g; Zoom (SAR (1g)= 0.408W/Kg

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM850
Channels Middle
Signal TDMA (Crest factor:2.0)
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SURFACE SAR

VOLUME SAR

Maximum location:

X=7.00, Y=-16.00

SAR 10g (W/Kg)

0.287836

SAR1g (W/Kg)

0.382787
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Z (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0.4076 0.3342 0.2667 0.2058

SAR, Z Axis Scan (X =7, Y = -16)
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Test Laboratory: AGC Lab
GPRS 850 Mid-body-back (4up) (With headset)
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: GSM 850; Duty Cycle: 1:2.1 ;
Frequency: 836.6 MHz; Medium parameters used: f = 835 MHz; o = 0.99 mho/m; er = 53.7; p = 1000
kg/m? ; Phantom section: Flat Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/GPRS850 Mid Body-Back/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/GPRS850 Mid Body-Back/Zoom Scan: Measurement gridzdx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.138 dB

SAR(1 g) = 0.510mWI/g; SAR(10 g) = 0.382 mW/g; Zoom SAR(1g) = 0.573 W/Kg

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM850
Channels Middle
Signal TDMA (Crest factor: 2.0)
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SURFACE SAR

VOLUME SAR

Maximum location:

X=7.00, Y=-11.00

SAR 10g (W/Kg) 0.382195
SAR1g (W/Kg) 0.510022

Z. (mm) 0.00 4.00 9.00 14.00 19.00

SAR (W/Kg) 0.0000 015725 0.4420 0.3396 0.2591

05T -—A

SAR, Z Axis Scan (X =7, Y = -11)
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Test Laboratory: AGC Lab
PCS 1900 Mid-Touch Left
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; ¢ = 1.39 mho/m; ¢r =
39.07; p = 1000 kg/m? ; Phantom section: Left Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid Touch-Left/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/PCS1900 Mid Touch-Left/Zoom Scan: Measurement grid; dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.057 dB

SAR(1 g) = 0.506 mW/g; SAR(10 g) = 0.276 mW/g; Zoom(SAR (1g)= 0.546 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Cheek
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

Maximum location: X=-7.00, Y=-7.00

SAR 10g (W/Kg) 0.276290
SAR1g (W/Kg) 0.505761
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 015457 0.3371 0.2023 0.1172
SAR, Z Axis Scan (X = -7, Y = -T)
Y- J—
0.5-
B4
&
=D 3
, N
“Ioz- n
T
S
0.1- .| Sl
00 25 50 T.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

Z (mm)




Report No.:AGC18N111201S51

Page 64 of 124

3D screen

shot

Hot spot position

C)Q)

B




Report No.:AGC18N11120181
Page 65 of 124

Test Laboratory: AGC Lab
PCS 1900 Mid-Tilt-Left
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; ¢ = 1.39 mho/m; ¢r =
39.07; p = 1000 kg/m? ; Phantom section: Left Section

Ambient temperature (°C): 21.5, Liquid temperature (C): 21.0

DASY5 Configuration:

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid Tilt-Left/Area Scan: Measurement grid:\dx=20mm, dy=20mm

Configuration/PCS1900 Mid Tilt-Left/Zoom Scan: Measurement grid;*dx=8mm, dy=8mm,
dz=5mm; Power Drift = 0.051 dB

SAR(1 g) = 0.510 mW/g; SAR(10 g) = 0.274 mW/g;.Zoom SAR(1g)= 0.55 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Left head
Device Position Tilt
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

Maximum location: X=-7.00, Y=-7.00

SAR 10g (W/Kg) 0274303
SAR1g (W/Kg) 0.510352
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0:5500 0.3262 0.1914 0.1127
SAR, Z Axis Scan (X = -7, Y = -T)
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Test Laboratory: AGC Lab
PCS 1900 Mid-Touch Right
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; ¢ = 1.39 mho/m; ¢r =
39.07; p = 1000 kg/m? ; Phantom section: Right Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid Touch-Right/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/PCS1900 Mid Touch-Right/Zoom Scan: Measurement gtid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.041 dB

SAR(1 g) = 0.560 mW/g; SAR(10 g) = 0.297 mW/g; Zoom(SAR(1g)= 0.604 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Cheek
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

Maximum location: X=-17.00, Y=1.00

SAR 10g (W/Kg) 0.296812
SAR1g (W/Kg) 0.560051
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 026037 0.3644 0.2167 0.1278

SAR, Z Axis Scan (X = -17, Y = 1)
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Test Laboratory: AGC Lab
PCS 1900 Mid-Tilt Right
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; ¢ = 1.39 mho/m; ¢r =
39.07; p = 1000 kg/m? ; Phantom section: Right Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid Tilt-Right/Area Scan: Measurement grid: dx=20mm;, dy=20mm

Configuration/PCS1900 Mid Tilt-Right/Zoom Scan: Measurement grid: 'dx=8mm,
dy=8mm, dz=5mm; Power Drift = 0.008 dB

SAR(1 g) = 0.585 mW/g; SAR(10 g) = 0.304 mW/g; Zoom(SAR (1g)=0.634 W/Kg

Area Scan sam_direct_droit2_surf8mm.txt
ZoomScan ox5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Right head
Device Position Tilt
Band GSM1900
Channels Middle
Signal TDMA (Crest factor: 8.0)
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SURFACE SAR

VOLUME SAR

Maximum location: X=-17.00, Y=2.00

SAR 10g (W/Kg) 0.304385
SAR 1g (W/Kg) 0.584802
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 026342 0.3765 0.2214 0.1307
SAR, Z Axis Scan (X = -17, Y = 2)
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Test Laboratory: AGC Lab
PCS 1900 Mid-Body Back
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: Generic GSM; Communication System Band: PCS 1900 (1850.0 - 1910.0 MHz);
Duty Cycle: 1:8.3; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; ¢ = 1.56 mho/m; er =
52.50; p = 1000 kg/m?® ; Phantom section: Flat Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/PCS1900 Mid Body-Back/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/PCS1900 Mid Body-Back/Zoom Scan: Measurement grid;dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.083 dB

SAR(1 g) = 0.696 mW/g; SAR(10 g) = 0.5 mW/g; Zoom SAR (19)=0.667 W/Kg

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM1900
Channels Middle
Signat TDMA (Crest factor: 8.0)
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SURFACE SAR VOLUME SAR

Maximum location: X=2.00, ¥=-16.00

SAR 10g (W/Kg) 0.499695
SAR1g (W/Kg) 0.696457
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 026672 0.5129 0.3962 0.3075

SAR, Z Axis Scan (X = 2, Y = -16)
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Test Laboratory: AGC Lab
PCS 1900 Mid-Body Back 2
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: GPRS/EGPRS-2 Slot; Communication System Band: PCS1900; Duty Cycle: 1:4.2 ;
Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o = 1.56 mho/m; er=52.5; p = 1000 kg/m? ;
Phantom section: Flat Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

DASY5 Configuration:

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/GPRS1900 Mid Body-Back/Area Scan: Measurementgrid: dx=20mm, dy=20mm

Configuration/GPRS1900 Mid Body-Back/Zoom Scan: Measurement‘grid: dx=8mm,
dy=8mm, dz=5m; Power Drift = 0.063 dB

SAR(1 g) = 0.709 mW/g; SAR(10 g) = 0.517 mW/g;.Zoom SAR(1g)=0.678 W/Kg

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM1900
Channels High
Signal TDMA (Crest factor: 4.0)
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SURFACE SAR

VOLUME SAR

Maximum location: X=8.00, ¥=-16.00

SAR 10g (W/Kg) 0.516721
SAR1g (W/Kg) 0.708798
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0:6778 0.5443 0.4293 0.3307
SAR, Z Axis Scan (X = 8, Y = -16)
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Test Laboratory: AGC Lab
PCS 1900 Mid-Body Back 3
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: GPRS/EGPRS-3 Slot; Communication System Band: PCS 1900; Duty Cycle:

1:2.8 ; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; ¢ = 1.56 mho/m; er=52.50; p = 1000
kg/m? ; Phantom section: Flat Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
- Measurement SW: OpenSAR V4 02 01

Configuration/GPRS1900 Mid Body-Back/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/GPRS1900 Mid Body-Back/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = 0.134 dB

SAR(1 g) = 0.304 mW/g; SAR(10 g) = 0.425 mW/g; Zoom(SAR (1g)=0.678 W/Kg

Area Scan surf_sam_plan.txt
ZoomScan ox5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM1900
Channels High
Signal TDMA (Crest factor: 2.7)
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SURFACE SAR

VOLUME SAR

Maximum location: X=8.00, ¥=-16.00

SAR 10g (W/Kg) 0.425174
SAR1g (W/Kg) 0.303745
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0:6778 0.5443 0.4293 0.3307
SAR, Z Axis Scan (X = 8, Y = -16)
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3D screen shot

Hot spot position

C)Q)

>




Report No.:AGC18N11120181
Page 83 of 124

Test Laboratory: AGC Lab
PCS 1900 Mid-Body Back (4up)
DUT: GSM Mobile Phone; Type: ALVO ROCK

Communication System: GPRS/EGPRS-4 Slot; Communication System Band: PCS 1900; Duty Cycle:

1:2.1 ; Frequency: 1880 MHz; Medium parameters used: f = 1900 MHz; o = 1.56 mho/m; er = 52.5; p = 1000
kg/m? ; Phantom section: Flat Section

Ambient temperature (°C): 21.5, Liquid temperature ('C): 21.0

Satimo Configuration:
Probe:SSES5; Calibrated: 12/09/2011
- Sensor-Surface: 4mm (Mechanical Surface Detection)
- Phantom: SAM1; Type: SAM
+ Measurement SW: OpenSAR V4 02 01

Configuration/GPRS1900 Mid Body-Back/Area Scan: Measurement grid: dx=20mm, dy=20mm

Configuration/GPRS1900 Mid Body-Back/Zoom Scan: Measurement grid: dx=8mm,
dy=8mm, dz=5mm; Power Drift = -0.042 dB

SAR(1 g) = 0.326 mW/g; SAR(10 g) = 0.478 mW/g; Zoom(SAR(1g)=0.678 W/Kg

Area Scan surf_sam_plan.txt
ZoomScan 5x5x7,dx=8mm dy=8mm dz=5mm,Very fast
Phantom Validation plane
Device Position Body
Band GSM1900
Channels High
Signal TDMA (Crest factor: 2.0)
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SURFACE SAR

VOLUME SAR

Maximum location: X=8.00, ¥=-16.00

SAR 10g (W/Kg) 0.477821
SAR1g (W/Kg) 0.326185
Z. (mm) 0.00 4.00 9.00 14.00 19.00
SAR (W/Kg) 0.0000 0:6778 0.5443 0.4293 0.3307
SAR, Z Axis Scan (X = 8, Y = -16)
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Z (mm)
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3D screen shot

Hot spot position

C)Q)
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Appendix C. TEST SETUP PHOTOGRAPHS &EUT PHOTOGRAPS
Test Setup Photographs
LEFT-CHECK TOUCH
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RIGHT-CHECK TOUCH




Body Back15mm

Front Back1 5%
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Body back with Headset
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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




EUT PHOTOGRAPS
TOP VIEW OF SAMPLE

\Q‘b

BOTTOM VIEW OF SAMPLE
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LEFT VIEW OF SAMPLE

RIGHT VIEW OF s,:b@
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FRONT VIEW OF SAMPLE

&

BACK VEIW OF SA
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ALL VIEW OF SAMPLE
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OPEN VIEW OF SAMPLE-2

Antenna

OPEN VIEW OF SAI\/I}@

,&Qﬂ



INTERNAL VIEW OF SAMPLE — 1
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Bluetooth
antenna '
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Appendix D. Probe Calibration Data

SATIMO

[

COMOSAR E-Field Probe Calibration Report

Ref: ACR343.2.11 . SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO.
LTD.
1&2F, NO.2 BUILDING, HUAFENG NO.1 INDUSTRIAL
PARK, GUSHUN\COMMUNITY XIXIANG STREET
BAOAN DISTRICT. SHENZHEN, P.R. CHINA
SATIMO COMOSAR DOSIMETRIC E-FIELD PROBE
) SERIAL NO.: SN 35/11 EP132

@'&x

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

n:':_t:_'.t_;. BITED)

won CERT H3044

12/09/11

)

Sturrmery:

This document presents the method and resdts from an aceredited COMOSAR Dosmetnie E-Field
Probe calibration performed inSATIMO USA using the CALISAR / CALIBAIR test bench, for use
with a SATIMO COMOSAR sydem anly All cabbration mesmulls are tracesbls to national
. etrology mstitutions
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COMOSAR E-FIELD PROBE CALIBRATION REPORT Bef ACR. 3211 3ATILA
MNawe Function Diate 51 gratire
Frepared by Terdme LTTC Product Manager 12/5/2011 fj,'e'a-;
=
Checlead by » JTerome LTTC Product Manager 12/5/2011 ;ff’;
Approved by - Eim RUTKOWSEI Quality Manager 12/3/2011 e e

Clusiomer Nofs

ATTESTATICON
OFELOEAL
COMPLIATNCE
O LTD.

Distribuiion o

Issue Dete Madifications

A 127912011 Thitial release
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Ref ACRS3Z211.5ATI A

1 DEVICE UNDER TEST

Device Under Test

Device Type

COMOSAERE DOSIMETEIC E FIELD PECEE

Manufacturer Satimo

Idedel el ]

Serial Mumber 31 35/11 EF132
Product Condition (new [/ used) TEW

Frequency Fange of Probe 07 GHz-3GHz

Resistance of Three Dipoles at Connector

Dipole 1. E1=1.200 MG
Diupele 2: E2=1.214 MG

Dipole 3: E3=1.004 M

A yearly calibrab on interval 13 recommended.

2 FRODUCT DESCRIPTION
2.1 GEMER AT, THEOE A TTOR

Satmo’ s COMOSAR E field Probes are built in accordante to the IEEE 1528, OET 65 Bulletin C

and CETVIEC 62209 standards.

Figure 1 — Satirka, COMOSAR

sirmgtric B field Dipole

Frobe Length 330 mm
Length of Individual Dipoles 4.5 mm
Mawiraum external diameter 2 mm
Probe Tip External Dhandeter Smm
Dhstance between dipelesN probe extremity | 2.7 mm

3 DMEASUREMENT METHOD

The IEEE 1528,"0ET 65 Bulletin ©, CENELEC EMN50361 and CELIEC 62209 standards provide
recommended Npractices for the probe calibrations, mmcluding the performance charactenistics of
interesp@nd methods by which to assess their affect. All calibrations / measurements performed meet

the fere mentioned standards.

3.1 LINEARITY

Tht evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01Wi kg to 1000 kg

Fage: 4%
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COMOSAR E-FIELD FROBE CALIBRATION REFORT Raf ACR34321124TTA

2.2 EEMETTIVITY

The sensitivity factore of the three dipoles were determined using a two step calibration method (alr
and tssue simulating liquid) using waveguides as outlined in the standards.

33 LOWEE DETECTION LINWIT

The lower detection limit was assessed using the same measurement set up as uzed for the lineanty
measurement. The required lower detection limit 15 10 mWileg,

34 ISCOTRCPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a gtandard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
walidationiz and rherlrs The probe was rotated along ita main axia from 0 - 360 drgreer i 19 degree
steps. The hemispherical isotropy 15 determined by inserting the probe in afhin plastic box filled
with tissue-equivalent ligquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole 15 rotated about 1tz asxie (071207 1n 15° increments. At each, step the probe 12 rotated
aboutits axis (03607,

35 BOUNDARY EFFECT

The boundary effect iz defined as the deviation hetween the BARMmeasured data and the expected
exponential decay in the liquid when the probe 15 onented monmal to the interface. To evaluate this
effect, the liquid filled flat phantom 12 expozed to fields fromeither a reference dipole or waveguide,
WWith the probe nonmal to the phantom surfacesthe \peak spatial average SATR 1s measured and

compared to the analytical walue atthe surtace,
4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the TEEE 128, COET &3 Bulletin C, CEWNELEC EN350361 and CELTEC
62209 standards were foll owed to gerierate the measurement uncertainty associated with an E-field
probe calibration using the wavegzuide technicue All uncertainties listed below represent an
expanded uncertainty expressed at apptoximately the 95% confidence level using a coverage factor
of k=2, traceable to the Intemationally Accepted Guides to Measurement Uncertainty.

U ncertainty anabrsis ot the gl&}ﬁhmﬁnn in waveguile
Uncertainty T'rohahility o s . Stand ard
ERROR SOURCES value (%) Di wtion Divisor ci Uncertainty (%)
Ineidert or forwabdpower 3.00% Rectangdar V3 | 1 1.732%
Eeflected powes 3.00% Rectanmidar 1\,§ I 1 1.732%
Licpuid chduductvwity 5.00% Rectangdar 1,§ I 1 2.88T7%
Licpdid permittisaty 2 .00% Rectanmidar ,E I 1 2.309%
Efeld homogenety 3.00% Rectanmidar V3 1 1.732%
Tield prolye positioning 5.00% Hectangdar \_E I 1 2.BET M
Field proloe e avityr 3.00% Hectangdar \,-"?_,: I 1 1.732M
Fage: &%
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COMOSAR E-FIELD FROBE CALIBRATION REPORT Bef ACE.34321154TOLA
SATIMOD
Comb ined standard uncertainty SE31%
Expanded uncertaimty
95 % confidence level k=12 11 6é2%

5 CALIBRATION MEASUREMENT RESULTS

Calibration Parameters
Ligquid Temperature 21°C
Lab Temperature 21°C
Lab Humidity 45 %
51 ZEMNSTITNITY I ATR
Hormz dipole | Mormy dipole | HMormizYdipole
1 W™ | 2 (omior i AN G T Vimy®)
5.01 4 86 4.77
DCP dipole 1 | DICP dipole 2 | DCP dipole 3
{m ) () (m i)
99 104 101

Calibratt on curves et=t(W) (1=1,2.3) all%w to obtain H-fiel d value using the formula
E=\EB}+E+E]

Calibration curves

E2D—If
50 - -~
£ 400 e
= ] Dipole 1
2 300- e Dinole 2
E , ___.;_,.-' pole £
w200~ / —
100- /ﬂ‘ -
1 = II i ] ] I
ooo 005 00 015 020 025 030 035 043
Valtage [V
Fage: 64
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Ref ACRHIZ115ATIA

52 LINEARTTY

Linearity Error [dB]

1.00-
0.75-

Linearity

0.50-

0.25-

0.25-

0,00 bbbttt o=t

-0.50-

0.75-
-1.00-

E-Field [v/m)

53 SENSITIVITY IN LIOUID
. PR o R, e 3 A L A A S I SRR O
Liguid Freguency F ermitiini Epsilon (Sim) i onwE
(MH= +-
L00MH=)
HL300 200 44.7a .26 591
HL 440 450 4251 028 als
HL200 0o 41.54 0.9y GaEd
HL1Z00 1550 3835 138 a0l
HL1900 1EER 3043 1.42 G442
HL2000 1950 40,54 1.44 577
HL2450 2450 38909 1.284 560
LOWEE DETECTION LIMIT: 7mWikg
Fagz: 74

0 100 200 300 400 500 600 <00 >eO0 900 ‘EJI|35I
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SATIMO
5.4 ISOTROPY @
HI.900 MHz ‘ : )
- Axial 15 otropy: 0.08 dB
- Hemispherical 1sotropy: 0.06 dB

&
- O

Dok 8T
ol ot 3
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: Sl
'\._‘_‘ 14
1.0 o e i
a0 0E A8 4 02 00 DZLAALSLENTLEITO 2

HT.1800 MHz Q
- Axial is otropy: 011 4B \/
- Hemispherical 1sotropy: 0.08 dB %
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¢ LIST OF EQUIFPMENT

Equipment Summan

- . . ™o P ; = . o o om o
Equipment Manufacturer / . . Current Next Calibrafion
Description Model Tdentification No. o\ 10 tion Date Date K«
Flat Phantom Satimo SN-2009-san7 1 [felidated. Nocal - falidated, Mo cal
Fequired. Fequire gl
COMOSAR Test Bench ersion 3 A alld_ated. Mo cal ahd_ated. Mo cal
Fequired. Fedquired.
Network Analyzer | R85 BEMAZ 4 gyqnny3) 0202010 022013
Reference Prohe S atirmo EP 94 SN 37/08 Characterized prioetod Characterized prior to
test. Mo cal required. [test. Mo cal required.
Multirneter Keithley 2000 1188656 1142010 11,2013
Signal G eneratar Agilent E4438C WY 4907 05581 12i2010 1272013
Amplifier Asthercomm SN 46 Chatacterized priprtu:u Characterized pripr to
test. Mo cal required. |test. Mo cal reguired.
FPower Meter HP E44184 IIS35261498 1142010 112013
Fower Sensor HF ECP-E2BA LS37 181460 1142010 1142013
Dire ctional Coupler Marda 4216-20 01386 Characterized prior to|Characterized prior to

test. Mo cal required.

test. Mo cal reguired.

YWaveguide

bega Industries

0B9Y7-158-13-712 |

alidated. Mo cal

TN =T
SNz,

alidated. Mo cal

=]
Ehjuiiz .

Waveguide Transition

begalndustries

0B9%7-158-13-701

alidated. Mo cal

alidated. Mo cal

Fequired. Fequired.
Waveguide Termination] Megalndustries | 0Bav7-158-13-701 [/2lidated. No cal alidated. No cal
Fequirad. Fequired.
Temperature [ Hurddityl e o) company 11-661-9 32010 32012
Sensor
Fags: 24
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Appendix E. Dipole Calibration Data

SATIMO

The microwsye vision compary

SAR Reference Dipole Calibration Report

Ref: ACR343.5N.SATU.A

ATTESTATION OF GLOBAL COMPLIANCE CO. LTD.
1&2F, NO.2 EUTILDING, HUAFENG NO.1 INDUSTRIAL PARK, GUSHU
CONMMUNITY XIXTANG STREET
BAOAN DISTRICT, SHENZHEN, P.R. CHINA
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 900 MHZ
SERIAL NO.: SN 46/11 DIP 0G200-185

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

ACCREDITED
% Cabbration CERT # e_=-;_r;.:;£
@ 12/09/11

Summary:

Th:s decument presents the method and results from an accredited SAR reference dipole calibration
performed mn SATIMO USA using the COMOSAR test bench Al calibration results are traceable
to national metrology institotions.
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Name Function Date Signature

Frepared by : Téréme LUC Product Manager 12/9/2011 ;I%;
Checked by : Jerdme LUC Product Manager 12/9/2011 ;jéf
Approved by - Kim RUTKOWSKI Quality Manager 12/9/2011 ANzl

Customer Nane

ATTESTATION

Distribution : OF GLOBAL
COMPLEIANCE
CO.LTD.
Issue Date Maodifications
A 12/9/2011 Tnitial release
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SAR REFERENCE DIPOLE CALIBRATION REPORT Ref ACE M35 1154TUA
SATIMO

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 validatiohs
and the measurements that were performed to verify that the product complies with theNfore

mentioned standards.

[

DEVICE UNDER TEST

Device Under Test
Device Type COMOSAR 335 MHg REFERENCE DIPOLE
Manufacturer Satimo
Model SIDA00
Serial Number SN 46/11 DIROGI00-185
Product Condition (new / used) new

A vearly calibration interval 1s recommended)

3 PRODUCT DESCRIPTION

3.1 GENERAT INF OR_\{ATIGN:

Satimo s COMOSAR Validation Dif:-cles are built in accordance to the IEEE 1328 OET 65 Bulletin
C and CELIEC 62209 standards. The product 1s designed for use with the COMOSAR test bench
only.

Figure 1 - Satimo COMOSAR Validation Dipale

Page: 4/%
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SAR REFERENCE DIPOLE CALIBRATION REPORT Bef ACR3435113ATUA
SATIMO

4 MEASUREMENT METHOD

The TEEE 1528, OET 65 Bulletin C and CELTEC 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.

41 RETURNLOSS REQUIREMENTS

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

42 MECHANICAT REQUIREMENTS

The IEEE Std. 1528 and CELTEC 62209 standards specify the mechanidal “¢omponents and
dimensions of the validation dipoles. with the dimensions frequency an@ phattam shell thickness
dependent. The COMOSAR test bench employs a 2 mm phantom shell thigkness therefore the
dipoles sold for use with the COMOSAR. test bench comply with the requirements set forth fora 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded ungSrtaifiity expressed at approxumnately the 95%
confidence level using a coverage factor of k=2, fraceable to the Internationally Accepted Guides to
Measurement Uncertainty.

The following uncertainties apply to the return loss measurement:

Freguency band Expanded Uncertainty on Return Loss

400-6000MHz, 0.1dB

52 DIMENSIONMEASUREMENT

The following uncertaifiney apiply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length
3-300 0.03 mm

53) VALIDATION MEASUREMENT

Thesgtudelines outlined in the TEEE 1528, OET 65 Bulleun C. CENELEC EN50361 and CELTIEC
62209 standards were followed to generate the measurement uncertamnty for wvalidation
MFASUTEIents.

Scan Volume Expanded Uncertainty
1lg 16.19 %
10 g 15 86 %
Page: 5/9
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SAR REFERENCE DIPOLE CALIBRATION REPORT Bef ACE MIS115ATUA
SATIMOD

6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURNLOSS C)®

o - O
h\"l-._ -.f___.--"" x
5 L~
1 ™ il
5 ) s
N $
QO
Fremasncy dliia ) . )
Frequencvy (MHz) Return Loss (dB) . equirement (dB)

500 -26.32 ’\ 220
62 MECHANICAL DIMENSIONS (N

Froquency MHz Lmmn h .-V d mun
required muasured \ FE@ measured reguired measured
100 420041 %, PRNRTED R
450 390.0 11 %. \&1%?:1*-. 6.35 +1 %
750 176.0 £1%. - / 100.0 21 % B.35 1%
B35 161.0 £1 %, ) BO.B41%, 1.6 41 %,
S0 149.0 £1 %, g&ﬁl B33l % PASS 1.6 £1% PASS
1450 minx I( \ 7 517 £1% 161 %
1500 0.5 %1% ~ 50021 % 3621 %,
1640 79.0 34 457 21 %, 1621 %
1750 75INE.Y 42981%, 1641 %,
100 s (ml %. 417 £ %, 3641 %,
1900 NG 39.5£1% 3.6 1%
1950 )¢ b3 41 %, 385 £1%, 3641 %,
4521 % 37.5 21 % ENEI R
61.0 1%, 357 t1%. 3621 %
555 £1%, IEEL% 1651%
51541% 30.4 £1 %, 1641 %
Y 485 £1 %. EE 1N 1621 %
(Q 3000 A1541%, 15041 %, 1641 %,
)&) 1500 37081 % IBALLN, 1641 %
K) IF00 34,721 % 6.4 21 % 3.6 21 %
Page: 69

Thir docuiear ziall nor be reprodiced, evewps in il or tn parr, wirhour the wranen apprenval af SATIMO
The informarion conszined hretn &2 fo by used only for rhe purpoce_for which i iz suboined and iz mot i
b releazed mowitole or pary withour wrinen gpprevel of S4TING,



Report No.:AGC18N111201S1
Page 113 of 124

SAR REFERENCE DIPOLE CALIBRATION REPORT Raf ACP.3435.11.SATUA
SATIMO

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEUIEC 62209 standards state that the system @
validanon measurements must be performed using a referenee dipole meeting the fore mentioned

return loss and mechanical dimension requirements. The validation measurement must be performed C)
against a liquid filled flat phantom. with the phantom constructed as outlined in the fore mmnon(dQ
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, \{\@)

the dipole length centerad and parallel to the longest dimension of the flar phantom, witl® the

surface of the dipole at the descibed distance from the bottom surface of the phantom.

71 MEASUREMENT CONDITION /\’
Software OPENSAR V4 A‘(\)
Phantom SN 20/09 SAMT1 AN\ &
Probe SN 18/11 EPG122 NN
Ligud Head Liquid Values: eps’ ad1.§ sighua” 0.97
Distance between dipole center and liquid 15.0 mm ( \_J
Area sean resclution de=8mm'dv=Smo )

Zoon Scan Resolution dy=8mm/'dy=8m/'dz=5num
Fragqueney S0OMHz2 A
Input power 20 dBm AN
Ligud Temperature 21°C N/
Lab Temperature 21=°C (N i
Lab Humidity 458~ O/
7.2 A ] 5 N T (\\)
’A g
Frequency .
2 Relative Wltu (&) Conductivity (o) 5/m
required %ﬂi{ww regquired measured
300 45,345 % O.E7 45 %
a
450 5% 087 45 %
750 AI0NS% 0.9 5 %
835 4)515% 0.90 15 %
Q00 1515 % PASS 0.97 25 % PASS
1458\ 405 5 % 120 25 %
i ¥ 0.4 £5 % 1.22 45 %
o (18 40.2 45 % 13145 %
AN T 40.145 % 1.37 #5 %
& Y 1800 400 25 % L4025 %
1400 30,0 £5 % L0 25 %
(b) 1950 20,0 £5 % 1.40 25 %
)&) 2000 20,015 % 1.40 25 %
2100 39.815% L4925 %
2300 3I9.5345% L6725 %
@ 2450 39.245% LEO 25 %
)&) 2600 30,0 £5 % 1.96 25 %
K) 3000 38545 % 240 25 %
3500 37.915% 2.91 25 %
Page: 7/9
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73 MEASUREMENT RESULT

The IEEE Std. 1528 and CELIEC 62209 standards state that the system vahdation 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 15 given with the used input power

g i 1g SAR (W/kg/ W} 10 g SAR (W/kg/W)
requbred measured required measured
) 35 64
oh 30
y5i T 4
B3k 5 5. 22
A 10,9 1120112} 6.99 6o (0.0 _J
1450 249 10
1500 i 6B
1640 34 184
1750 3 JRJ
1LB0O0 1E.4 0.1
1800 14 ]
1950 P
30 1 ¥1.1
2100 3 11.9
2300 73
450 i
500 I3 4.6
3000 &3.E 25
3500 6).1 4

SAR, T A S (X = 1,7 = Q)

] i [ ¥ i
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LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / . ; Current Next Czlihl‘aﬁm(
Description Model Rilentitication Iow gopl e e Date ©
Flat Phantom Satimo SN-20/08 SAM71 [/alidated. Nocal  Walidated A\ No "W
required. Fequired.
COMOSAR Test Bench|  Version 3 NA Validated. Nocal  |Validated, NE cal
required. Fequi
Mook Anslyzer | Trode:ce Schwarz SN100132 02/2010 013
ZNA J=
7
Calipers Carrera CALIPER-O1 1 2520'”( \J 1212013
\
Reference Probe Satimo EPG122 SN 1a/11 |Characterized pacto|Characterized prior to
test. No cal required. [test. No cal required.
Multimeter Keithley 2000 1188656 M/‘IEI 1142013
Signal Generator Agilent E4438C MY4907058 1\ \( 72010 1262013
Amplifier o SN 046 Characterized prior to Charactenzed prior to
st. No cal required. |test. No cal required.
Power Meter HP E4418A U;@ﬂ 498 1172010 1142013
Power Sensor HP ECP-EZEA L%Méﬂ 11/2010 11/2013
Directional Coupler Narda 4216-20 01386 Characterized prior to Characterized prior to
test. No cal required. [test. No cal required.
Temperature and
Humidity Sensor Contral Com?&m\ y 11-661-9 32010 312012
N
. O
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The microwarve vigion :ompany

SAR Reference Dipole Calibration Report

Ref: ACR343.7.11.8ATU.A

ATTESTATION OF GEOBAL COMPLIANCE CO. LTD.

182F, N0 BUILDING, HUAFEWG NO.1 INDUSTRIAL PARE, GUSHU
COMMUNITY XIXTANG STREET

BAOANDISTRICT, SHENZHEN, P.R. CHINA
SATIMO CGMOSAR REFERENCE DIP'OLE

FREQUENCY:1900MHZ
SERIAL NO.: 5N 46/11 DIP 1G200-187

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

ACCREDITED

Calbravon CERT #2146.00

12/09/11

ANEERRIRIAIYS

This document presents the methcd andresul:s fror an accredted SAR reference dipole calibrat:on
porformed in BATIMO TEA uaing the COMOEAR toat tench Al colibrotion reaulta orc iraccoble
to fab onal moetrolo gy institions,
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Narree Function Daie Sigrature

FPrepared by : Jérdme LTIC Product MManager 127572011 f'j,"%}s'
Cheecked by : Jérdme LUC Product Manager 12/58/2011 f{';’-'?j;"
Approved by - Eim RUTEOWSEKI CQuality Manager 12/58/2011 > Wee XY

Crustomer Newe

ATTESTATION

o OF GLOBAR
Dhstribution COMPT AN CE
SO
Jssue Dte Modifcatons
A 121972011 Inithal release
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1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, CET 65 Bulletin
Cand CEUTEC 62209 standards for reference dipoles used for SAR measurement system validahi ghs
and the measurements that were performed to venfy that the product complies with/the fore

mnentioned standards.

2 DEVICE TINDER TEST
Device Under Test
Dievice Type CORIOSAR 190038 = EEFERENCE DIPCLE
Manufacturer Satimo
Madel =ID 1200
Serial Mumber SR/ 1 WDIP 1G200-187
Product Condition (new / used) new

Aoyearly calibration interval 15 recommended.

3 FRODUCT DESCRIPTION

31 GEMER AT THMEORIIA TR

Satimo’s COMOSAR Valfdation Dipoles are built in accordance to the TEEE 1528, OET 65 Bulletin

Z and CELTEC 6220% standards. The product 15 designed for use with the COMMOSAE. test bench
only.

= T

Figure 1 — Satirmoe COMOSAR Validation Dipale
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i

The IEEE 1528, OET &5 Bulletin C and CELIEC 6220% standards provide requirements for

reference dipoles used for sysiem validation measurements. The following measuremenis were
petformed to werfy that the product complies with the fore mentioned standards.

41 EBRETUENTOS: REQUTREMENTS

The dipole used for AR system validaton measurements and checks must have a return losg,of -20
dBE or better. The return loss measurement shall be petformed against a liquid filled fhat phattom,
with the phantom constucted as outlined in the fore mentioned standards.

42 MECHATWICAT REQUIREMNERTS

The IEEE Ztd 1528 and CEIIEC 62209 standards specify the mechanical\cwmnponents and
dimensions of the validation dipoles, with the dmensions frequency andphantam shell thickness
dependent. The COMOZAER test bench employs a 2 mm phantom shell thitkness therefore the
dipoles sold for use with the COBOZAR test bench comply with the requusernents set forth for a 2
min phantom shell thickness.

5 MEASTUREMENT TNCERTATNTY

A1l uncertainties listed below represent an expanded unpestainty expressed at approximatel y the 55%
confidence level using a coverage factor of k=2, fraceakle to the Internationally A ccepted Guides to
Ieasurement Uncertainty .

51 EETUEMIOES

The following uncertainties apply to the return 1oss measurem ent:

Frequency band
400-60001H =

Expanded Uncertainty on Return Loss
0.1dE

52 DIMENSION MEASTRERMENT

The following uncertainties apply to the dimension measurements:

Length (mm)
3 - 300

Expanded Uncertainty on Length
0.05 tmm

as  WALIDATION NMEASTREEMENT

The'guidelines outlined in the TEEE 1528, OET &5 Bulletin ©, CEWNELEC EN50361 and CELTEC
62209 standards were followed to generate the measurement uncertainty for walidation
fEasUren ents.

Scan Yolume

Expanded Uncertainty

lg

1615 %

0z

1586 %

Fage: 5%
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6 CALIBRATION MEASTREMENT RESULTS
a1 RBETUENLOES
I Fraquenoy (MHzZ)
1200 1250 1500 1850 nni
. ,
10
i b
;-I‘.’ - — S il
=210
a5 £
#2523 \ !
-5l - ‘
Frequency (WMHz) Return Loss (dB) Requirement (dB)
1900 -25.23 -20
6.2 MECHANICAT DIWMERSIONS
Freque ey MHz L i ATFrm d mim
requlred measured reau | reed mieasured requilred meas ured
o0 42001 %. 2500 +1 %, E.35 +1%.
450 200.0+1 %, 1EE.7 =13 E.35 +1%.
750 176.0+1%. 10001 % E.35 +1%.
835 1E1.0+1 %, 89,8 1% 1E=1%.
900 149.0+1 %. 81.3+1%. 1E+1%.
1450 89.1+1 %, 51.7 +1%. 1E+1%.
1500 80.5 =N, 500 1%, 1E+1%.
1640 7900 =\, 457 +1%, 1E=1%.
1750 7.1 %, 42.9+1%. 1E+1%.
1800 1. 317 +1%. 1E+1%.
1900 E8.0+1 % PASS 39.5 +1%. FASS 1E+1%. PASS
1950 EBE.3 =1 %, 38,5 +1%, 1E=1%.
2000 E4.5 1 %, 37.5 +1%. 1E=1%.
2100 E1.0+1 %, 35.7 £1%. 1E=1%.
300 55.5 %1 %, 2E+1%. 1E+1%.
2450 51.5 =1 %, 304 +1%, 1E=1%.
2EOG A48 +1 ¥ 2aA+1% JE+1%.
3000 41.5+1 %, 25.0+1%. 1E+1%.
1500 01 % 2E4 1% 1E+1%.
1700 34 71 % 264 =15 JE=1%.
FPage: 64
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7 VALIDATION MEASUREMENT
The IEEE =td 1528, CET 65 Bulletin C and CEITEC 62209 standards state that the system

validati on measurements must be performed using a reference dipole meeting the fore mentioned
retumn loss and mechanical ditnension requiretnents, The validation measurement tmust be performed
against a lirquid filled flat phantom, with the phantom constructed as outlined 1n the fare menti oned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom “wnth
the dipole length centered and parallel to the longest dimension of the flat phantom, withNhe top
sutface of the dipole at the described distance from the bottom sutface of the phantom.

7.1 MEASUEREMENT COMNDTTTON

Software OFENSAR V4
Phantom aH 2009 ZAMTI
Probe aH 1241 EPG122
Licuid Head Liguid ¥ alues: epsl: 394 sigma: 1.42
Disgtance between dipole center and Hoguid 10.0 mm
Atea soan resolition de=Emam/dy=Etum
Zoon B can Resolution dr=Emm/dy=Em/de=5mm
Frequency 19200 MHz
Lt ppowret 20 dBm
Liguid Temperature 21 °C
Lab Temperature 21 23
L ab Humidity A58
7.2 HEAD ITOUID MEASTTEERENT
E
rer?ﬂuimv Ralative permitEnIty (&) Conductivity [} $/m
required mreasured requlred measured
£l 8 AT =55 Q87 +5%
450 B35 +0% Q87 +5%
150 41.89+5% 088 £5 %
A35 41.5+5% .90 5 3%
L) 41 5+5% .97 +5%
1450 405 +5% 1.20+5%
15050 40.4+5% 123+5%
1640 40,2 £5% 1.31+5%
1750 40.1+5% 137 £5%
1800 400 +5 % 1.40+53%
1905 400+5% FASS 1.40+5 % FASS
1850 400 +0% 1.40+5%
2000 400 +5% 1.40+5%
21080 398 +0% 1.49£5%
2300 39.5 5% 1E7 =5 %
2450 49.2+5% 1.80+5 %
2B00 9.0 +5% 196 +5 %
3000 385 +0% 2.40+5%
35080 37.9+0% 2.81+5%
Fage: 79
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TE

MEASUREMENT EESTLT

The IEEE Ztd. 1528 and CELIEC 622029 standards state that the systemn wvalidation measurements
should produce the SAE wvalues shown below (for phantormn thickness of 2 mm), within the
uncertainty for the system validation &1 SAR walues are nemmalized to 1 W forward power In
bracleet, the measured SAR iz given with the used input power.

Fremeznw 12 SAR Wk g/ W 10g SAR [W/ kg
el reed measured reaquired measured
300 2.85 1.94
450 454 308
750 .44 5.55
835 9.5E E.22
=04 4] 1649 E.94
1450 24 1E
15830 305 1E&
1ed0 34.2 1584
1750 B4 19.3
1800 384 201
1830 39.7 444 (400 2058 20.BD [2.08)
1855 445 204
2000 41.1 211
2100 43 & 214
2300 4877 233
2450 T 24
2B 55.3 24dE
3000 E4.8 25.7
3500 E7.1 25
Surfaon | diabeclfrbarsty st
ks Goals
enl
A RERE
11634 4
4151
1e59113
175
1E1arM
LA
13094
1 G
AL
2151
amaen
kbl:_:l':llﬂ
1;:QIPI
4 SAR, T Axes Soean (K= 1,7 = -1}
:I
Z-Cuts Conlwl E? .\
Z:
\\'\
Z- 48 n §1 <
| B e
E-7 ]
ap 25 S0 75 100 125 150 195 M0 X5 XD
BvE | coel | Zivwi
T %mml [T ¥}

e -
Foiel &7
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8 TIST OF EQTITPMENT

Equipment Manufacturer f Identification N Current Mext Calibhation
Description Model enfahication 280-1 ¢ olibration Date %te
) ‘alidated. Mo cal ‘alid gtgd. Mo cal
Flat Phantom Satima Sh-20/093-5AM7 1 eryuire d equited
A R Tt e T i alidated. Mo cal alidated., Mo cal
L aSm L ESL LIETLTI wEIJN J = rEqI_IIrEIj EqU”_Ed
Metwork Analyzer | Hhode & Sehwars SN100132 02200 02/2013
Calipers (rarrara CAPFR-M 1200110 124513
Refarence Prahe Siatir o EPG 122 SH 18411 Tharaeterized prior to |Characterized prior to

test. MNovcal required.

test. Mo cal reguired.

hultirmeter Kaithley 2000 1188655 11,2010 112013

Signal Generator Agilent E4435C W 4207 0581 1242010 12/2013
Amplifisr Aatha reomm =n PG Characterized prior to|Characterized prior to
test. Mo cal required. |test. Mo cal required.

FPower Meter HP E44184, IS35261495 11,2010 1152013

Power Soncor HP ECP E2EA L=37181460 11/2010 1142013
Dire ctional Coupler Marda 421620 01386 haracterized prior to |Characterized prior to
test. Mo cal required. Jtest. Mo cal reguired.

Temperature and
Hurnidity Sensor Contral Carmpany 11-661-3 342010 342012
Fage: 34
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