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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

DECLARATION OF COMPLIANCE SAR EVALUATION

Rule Part(s):

FCC §2.1093

Test Procedure(s):

FCC OET Bulletin 65 Supplement C

Device Classification:

Licensed Portable Transmitter Held to Ear (PCE)

Device Type: GSM Fixed wireless phone
FCC ID: SV5BBK302GM
Model Number: BKGP-302
Modulation: GMSK
TX Frequency Range: 1850 — 1910MHz
Max. Conducted Power Tested: GSM1900: 28.68dBm
Antenna Type(s): Integral Antenna
Battery Type(s): Rechargeable

Max. SAR Level(s) Measured: 0.178 W/kg (Body-Worn)

BACL Corp. declares under its sole responsibility that this device was found to be in compliance with the Specific Absorption Rate (SAR) RF exposure

requirements specified in the relevant regulatory rules, e.g. FCC §2.1093 and Health Canada’s Safety Code 6.

The device was tested in accordance with the measurement standards and procedures specified in the appropriate directives, e.g. FCC OET Bulletin 65,

Supplement C, Edition 01-01 and Industry Canada RSS-102 Issue 1 (Occupational Environment/Controlled Exposure).

I attest to the accuracy of data. All measurements were performed by me or were made under my supervision and are correct to the best of my knowledge

and belief. I assume full responsibility for the completeness of these measurements and vouch for the qualifications of all persons taking them.

The results and statements contained in this report pertain only to the device(s) evaluated.

[signature/

Daniel Deng
Bay Area Compliance Laboratory Corp.

Report #R0501054Sa

Page 2 of 71 SAR Evaluation Report




BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

TABLE OF CONTENTS

INTRODUCTION AND OVERVIEW 5
REFERENCE, STANDARDS, AND GUILDELINES 6
NN S 511 RPN 6
EUT DESCRIPTION 7
DESCRIPTION OF TEST SYSTEM 8
MEASUREMENT SYSTEM DIAGRAM .....cooiiiiiiiiiiiieeeeeieeeeee e e eeeettee e e e e eeeeaaee e e e e eeesaaaeeeeeeseesastaaseeeeeeesetaaseeeeeeeansrareseeas 9
SYSTEM COMPONENTS .....eeiieeiietttreeeeeeeeeiiareeeeeeeeesiaseeeseeeeestsseseeesseasitasreseeeeasttrsreseseeesstsaseseseeenssssssesesesesatrereseseeenns 10
TESTING EQUIPMENT 14
EQUIPMENTS LIST & CALIBRATION INFO......uuviiiiiiiiiiiiiiiieeeeeeeieee e e e eeeetaee e e e eeeeataeeeeeeeeeeeaaaareeeeeeeenasareeeeeeeensnaneeeees 14
SAR MEASUREMENT SYSTEM VERIFICATION 15
| 5500161 10 V2N 511 07N & () [P 15
SYSTEM ACCURACY VERIFICATION ......couuvviieeeeeeiiiueeeeeeeeeeiiueeeeeeeeeesissseseseseeesistseseseseesssssssesesesesssssssssesessssstrsreseseeanns 17
EUT TEST STRATEGY AND METHODOLOGY 18
SAR EVALUATION PROCEDURE ........cccitttiuttittteeiieiieeeeeeeeeesiaeeeseeeseesissaeeseesseesstseessessessssassesesssessssssseesssssssrsreeeseennns 18
CONCLUSION 19
SAR BODY AND HEAD WORST-CASE TEST DATA .....ooiiiiiiieiiieeee ettt ettt e et e e e s e esannaaaeeeessssnnnaaseeeseeenns 19
APPENDIX A - MEASUREMENT UNCERTAINTY 20
APPENDIX B — PROBE CALIBRATION CERTIFICATES 21
APPENDIX C - DIPOLE CALIBRATION CERTIFICATES 47
APPENDIX D - TEST SYSTEM VERIFICATIONS SCANS 54
LIQUID MEASUREMENT RESULT ...uuuuutuuuuutuuususuuussesssssssresseseesesesessssssrsssseeesesese............................—.—.——————————————————————————. 54
APPENDIX E - EUT SCANS 57
APPENDIX F — CONDUCTED OUTPUT POWER MEASUREMENT 58
PROVISION APPLICABLE ......ccciiiiiiiiitteeeeeeeeesiteeeeeeeeeestaeeeeeeseeesttaaeseseseeasetsareaeeeeeaataeseseeeeeaatraseseseeeaastssreseeessenssrareeeees 58
TEST PROCEDURE ......ccotiutttiiieeeieeiieeee e e et eeetaeee e e e eeeeaaaeee e e e eeeeaaeseeeeeeeseataareaeeeeeaestsaseeeeeeeanstaaseseeeeeaatssreseeeeeensrareeeees 58
TEST EQUIPMENT ....ceeeiiiiiuttteeeeeeeeeeteeeeeeeeeeeitsaeeeeeeeeeeaassaeeeeeeaseasssaeseeeeeaesssaseseeeeeatssssaaeeeeaaastssseseeeeeeasssseaeeeeeannsssseeeees 58
TEST RESULTS ..uuuuuuuuuuuuutuuuuueuruussssusssssssssssssssesesessssseseesesese..sss.......e.sresssssesssessssrsseseserssssessssrssssssesssmmsssssssssssssssssssssssnnne 58
APPENDIX G - Z-AXIS PLOT 60
APPENDIX H - EUT TEST POSITION PHOTOS 61
BOTTOM TOUCHING FLAT PHANTOM........cootiuttiiiiieeeeciieeee ettt e ettt e e e e e ettt e e e eeeeaaaareseeeeeeetaareeeeeeeenaaaneeeees 61
APPENDIX I - EUT & ACCESSORIES PHOTOS 62
) O 1 A 5 2000\ M VA 1 21 AT 62
EUT — REAR VIEW ..ottt ettt ettt et e ettt e e e e e eeataae e e e e eeeeataaseeeeeeeanataaseseeeeesnttareeeeeeeensraneeeees 62
EUT = PORT VIEW ..ottt ettt ettt e e e ettt e e e e eeeata e e e e e eeeeataaseeeeeeeanataaseseeeeeenaaareeeeeeeenaraneeeees 63
EUT —HEADSET VIEW ...uutttiiiiiiieeecieteee oottt ettt e e e e e e et eaae e e e e e eeeeataaaeeeeeeeaeataaseeeeeeeeeataaseeeeeeeaesssreeeeeeeennsnnseeeens 63
EUT —CHARGER VIEW.....uuiiiiiiiiiiiiieieee e e eeeeieeee e e e e e eeeaatteeeeeseesaaaeeteesssssnsaasseeesseasasaaseeeesssansnaaseeeeesssarasseeeeessannranseeees 64
EUT —UNCOVER VIEW ...ouviiiiiiiiiiiiieieee ettt e e e e eeaeee e e e e seeeaaaesteessssssmsaaseeeessssnsaaseeessssanssaaseeessessnsasseeeessssnnranseeeess 65
EUT —HEADSET UNCOVER VIEW.....uuiiiiiiiiiiieieieeeeeeeeiteeeeeeeeeeeiaaeeteesesesasaasesessesssssassseesssssstaasesesessssssssrsessessonnanneeees 65
EUT —KEYBOARD COMPONENT VIEW .....oiiuttiiiiieeieiiiteeeeeeeeeeiiteeeeeeeeeesetseseeeseeessssereeeseesssttesesesesssssssresseessonsisnseeees 66
EUT —KEYBOARD SOLDER VIEW ....uvviiiiiiiiiiuiteeieeeeeeiiieeeeeeeeeeetisseeeseseeesssssaseseseessessessssseessssssssesesessmssisssssseessomsisnsseees 66
EUT —MAIN BOARD SOLDER VIEW ....cccoiiiiiiuitiieieeeeeiiitteeeeeeeeeeiitreeeeeseeeeeitsaseseseeesitssaseeeeeeeasttsseseseeeesssssseeeeesesssrseeeees 67
EUT —MAIN BOARD VIEW......coiiiiiiuuiiiiiiieieeieeeeeee e e e eeeeete e e e e e eeeaaaeeteesesssmsaasseeessessasaaseeessssassaaseeessessasessteeesssannranseeeess 67
EUT —MAIN BOARD WITHOUT SHIELDING VIEW .....uuuiiiiiiiiiiiiieieieeeeeeiieeeeeeeeeeeseasaeeeeessesssnnsaseeessssssssessseeessssmsnnsseees 68
)L O A B 1 1 3 7N ' VA £ A R 68
EUT —DISPLAY COMPONENTS VIEW ...oiiiiiiiiittiiiieeieeiiiteeeeeeeeeeiitteeeeeeeeesetaereeeseeesstseseeeseeesatrareseseeesesrareeeeeeeenssrnreeeees 69
EUT —BATTERY VIEW ....uttiiiiiiiiiiiiiieieee e eeeette et e et eeeaa et e e e eeeeaaeeeeeeeeesataaseaeseeeaeataaseeeeeeeaasttaseseseeeeastsareseeeesenssrareeeees 69
RE BOARD TOP VIEW ...ttt ettt e ettt e e e e e et aa e e e e e e e e ataaaeeeeeeeeeataaseaeeeeeeetssreeeeeeeensanseeeens 70
RE BOARD BOTTOM VIEW ... ..uuuuuuuuiuiituiiiueuuieueiuessssrerseseeeeeeeeseeeseseeee..........................—..—.—————————————-............................. 70

Report #R0501054Sa Page 3 of 71

SAR Evaluation Report




BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM
APPENDIX J - INFORMATIVE REFERENCES 71

Report #R0501054Sa Page 4 of 71 SAR Evaluation Report




BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

INTRODUCTION AND OVERVIEW

The US Federal Communications Commission has released report and order; “Guidelines for
Evaluating the Environmental Effects of RF Radiation", ET Docket No. 93-62 in August 1996 [1].
Furthermore, in accordance with Part 2 rules on RF exposure, testing for compliance is required for
certain products.

The test configurations were laid out on a specially designed test fixture to ensure reproducibility of
measurements. Each configuration was scanned and measurements recorded for SAR. Analysis of each
scan was carried out to characterize the device under test.

SAR readings for this device tested in the described configurations, were found to be in compliance with
applicable rules
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

REFERENCE, STANDARDS, AND GUILDELINES

The Report and Order requires routine SAR evaluation prior to equipment authorization of portable
transmitter devices, including portable telephones. For consumer products, the applicable limit is 1.6
mW/g as recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment
(Paragraph 65). According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC
Guide-lines for Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001
by the FCC, the device should be evaluated at maximum output power (radiated from the antenna) under
“worst-case” conditions for normal or intended use, incorporating normal antenna operating positions,
device peak performance frequencies and positions for maximum RF energy coupling.

This report describes the methodology and results of experiments performed on wireless data terminal.
The objective was to determine if there is RF radiation and if radiation is found, what is the extent of
radiation with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure
determined by the amount of RF energy absorbed by human body (or its parts) — to determine how the RF
energy couples to the body or head which is a primary health concern for body worn devices. The limit
below which the exposure to RF is considered safe by regulatory bodies in North America is 1.6 mW/g

average over 1 gram of tissue mass.

SAR Limits
SAR (W/kg)
EXPOSURE LIMITS (General Population / (Occupational /
Uncontrolled Exposure Controlled Exposure
Environment) Environment)
Spatial Average
(averaged over the whole body) 0.08 0.4
Spatial Peak
(averaged over any 1 g of tissue) 1.60 8.0
Spatial Peak
(hands/wrists/feet/ankles 4.0 20.0

averaged over 10 g)

Population/Uncontrolled Environments are defined as locations where there is the exposure of individual
who have no knowledge or control of their exposure.

Occupational/Controlled Environments are defined as locations where there is exposure that may be
incurred by people who are aware of the potential for exposure (i.e. as a result of employment or

occupation).

Population/uncontrolled environments Spatial Peak limit 1.6 w/kg applied to the EUT.
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

EUT DESCRIPTION

The BBK COMMUNICATION EQUIPMENT CORP., LTD’s product, model no.: BKGP-302 or the
“EUT” as referred to this report isa GSM Fixed wireless phone which measures approximately
190mmL x 200mmW x 80mmH.

* The test data gathered are from typical production sample, serial number: 001, provided by the manufacturer.
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

DESCRIPTION OF TEST SYSTEM

These measurements were performed with the automated near-field scanning system DASY3 from
Schmid & Partner Engineering AG (SPEAG). The system is based on a high precision robot (working
range greater than 0.9m), which positions the probes with a positional repeatability of better than
+0.02mm. Special E- and H-field probes have been developed for measurements close to material
discontinuity, the sensors of which are directly loaded with a Schottky diode and connected via highly
resistive lines to the data acquisition unit. The system is described in detail in [3].

The SAR measurements were conducted with the dosimetric probe ET3DV6 SN: 1604 (manufactured by
SPEAG), designed in the classical triangular configuration [3] and optimized for dosimetric evaluation.
The probe has been calibrated according to the procedure described in [7] with accuracy of better than
+10%. The spherical isotropy was evaluated with the procedure described in [8] and found to be better
than £0.25dB.

The phantom used was the \Generic Twin Phantom” described in [4]. The ear was simulated as a spacer
of 4 mm thickness between the earpiece of the phone and the tissue simulating liquid. The Tissue
simulation liquid used for each test is in according with the FCC OET65 supplement C as listed below.

Ingredients Frequency (MHz)
(% by weight) 450 835 915 1900 2450
Tissue Type Head | Body | Head | Body | Head Body Head Body | Head | Body
Water 38.56 | 51.16 | 41.45 | 524 | 41.05 56.0 54.9 40.4 62.7 73.2
Salt (Nacl) 3.95 1.49 1.45 1.4 1.35 0.76 0.18 0.5 0.5 0.04
Sugar 56.32 | 46.78 | 56.0 | 45.0 56.5 41.76 0.0 58.0 0.0 0.0
HEC 0.98 0.52 1.0 1.0 1.0 1.21 0.0 1.0 0.0 0.0
Bactericide 0.19 0.05 0.1 0.1 0.1 0.27 0.0 0.1 0.0 0.0
Triton x-100 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 36.8 0.0
DGBE 0.0 0.0 0.0 0.0 0.0 0.0 44.92 0.0 0.0 26.7
Dielectric Constant | 43.42 58.0 | 42.54 | 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (s/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

Measurement System Diagram

The DASY3 system for performing compliance tests consist of the following items:

[a——

~

10.
11.
12.

A standard high precision 6-axis robot (Staubli RX family) with controller and software.

An arm extension for accommodating the data acquisition electronics (DAE).

A dosimetric probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue
simulating liquid. The probe is equipped with an optical surface detector system.

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

A unit to operate the optical surface detector, which is connected to the EOC. The Electro-optical
coupler (EOC) performs the conversion from the optical into a digital electric signal of the DAE.
The EOC is connected to the PC plug-in card. The functions of the PC plug-in card based on a
DSP is to perform the time critical task such as signal filtering, surveillance of the robot operation
fast movement interrupts.

A computer operating Windows 95 or larger

DASY3 software

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

The generic twin phantom enabling testing left-hand and right-hand usage.

The device holder for handheld EUT.

Tissue simulating liquid mixed according to the given recipes (see Application Note).

System validation dipoles to validate the proper functioning of the system.
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

System Components

ES3DV2 Probe Specification

Construction ~ Symmetrical design with triangular core
Interleafed sensors
Built-in shielding against static charges
PEEK enclosure material (resistant to organic solvents, e.g.,

glycol)

Calibration In air from 10 MHz to 3 GHz
In brain and muscle simulating tissue at frequencies of 450
MHz, 900 MHz and 1.8 GHz (accuracy + 8%)
Calibratin for other liquids and frequencies upon request

Frequency 10 MHz to > 6GHz; Linearity: £ 0.2 dB (30 MHz to 3 GHz)

Directivity + (.2 dB in brain tissue (rotation around probe axis)
+ 0.3 dB in brain tissue (rotation normal to probe axis) Photograph of the probe

Dynamic Range5uW/g to > 100 mW/g; Linearity: = 0.2 dB

Dimensions  Overall length: 330 mm
Tip length: 20 mm
Body diameter: 12 mm
Tip diameter: 3.9 mm
Distance from probe tip to dipole centers: 2.7 mm

Application: ~ General dosimetry up to 5 GHz
Dosimetry in strong gradient fields
Compliance tests of mobile phones

The SAR measurements were conducted with the dosimetric probe
ET3DV2 designed in the classical triangular configuration and
optimized for dosimetric evaluation. The probe is constructed using
the thick film technique; with printed resistive lines on ceramic
substrates. The probe is equipped with an optical multi-fiber line
ending at the front of the probe tip. It is connected to the EOC box on
the robot arm and provides an automatic detection of the phantom
surface. Half of the fibers are connected to a pulsed infrared
transmitter, the other half to a synchronized receiver. As the probe
approaches the surface, the reflection from the surface produces a
coupling from the transmitting to the receiving fibers. This reflection
increases first during the approach, reaches maximum and then
decreases. If the probe is flatly touching the surface, the coupling is
zero. The distance of the coupling maximum to the surface is
independent of the surface reflectivity and largely independent of the
surface to probe angle. The DASY3 software reads the reflection
during a software approach and looks for the maximum using a 2 nd Inside view of
order fitting. The approach is stopped when reaching the maximum. ES3DV2 E-field Probe
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E-Field Probe Calibration Process

Each probe is calibrated according to a dosimetric assessment procedure described in [6] with accuracy
better than +/- 10%. The spherical isotropy was evaluated with the procedure described in [7] and found
to be better than +/-0.25dB. The sensitivity parameters (NormX, NormY, NormZ), the diode compression
parameter (DCP) and the conversion factor (ConvF) of the probe are tested.

The free space E-field from amplified probe outputs is determined in a test chamber. This is performed in
a TEM cell for frequencies bellow 1 GHz, and in a waveguide above 1 GHz for free space. For the free
space calibration, the probe is placed in the volumetric center of the cavity and at the proper orientation
with the field. The probe is then rotated 360 degrees.

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate
simulated brain tissue. The measured free space E-field in the medium correlates to temperature rise in
dielectric medium. For temperature correlation calibration a RF transparent thermistor-based temperature
probe is used in conjunction with the E-field probe.

Data Evaluation
The DASY3 software automatically executes the following procedures to calculate the field units from

the microvolt readings at the probe connector. The parameters used in the evaluation are stored in the
configuration modules of the software:

Probe Parameter: -Sensitivity Normy;, ajo, a1, ap
-Conversion Factor ConvFi
-Diode compression point Dcp;
Device parameter: -Frequency f
-Crest Factor cf
Media parameter: -Conductivity c
-Density p

These parameters must be set correctly in the software. They can either be found in the component
documents or be imported into the software from the configuration files issued for the DASY3
components. In the direct measuring mode of the multi-meter option, the parameters of the actual system
setup are used. In the scan visualization and export modes, the parameters stored in the corresponding
document files are used.

The first step of the evaluation is a linearization of the filtered input signal to account for the compression
characteristics of the detector diode. The compensation depends on the input signal, the diode type and
the DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the
crest factor of the signal must be known to correctly compensate for peak power. The formula for each
channel can be given as:

Vi = Ui + (Ui)* cf / dep;

With Vi = compensated signal of channel i (i =x, y, z)
Ui = input signal of channel i (i =x, y, z)
cf = crest factor of exciting field (DASY parameter)
dep; = diode compression point (DASY parameter)
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From the compensated input signals the primary field data for each channel can be evaluated:

!,'I
E-field probes: E = - — -
Nowm_ - ConvF
i dio 4+ anf + ainf*
H-field probes: H. =-Vi- -’1‘_ :
With Vi = compensated signal of channel i (i =x, vy, z)

Norm; = sensor sensitivity of channel i (i =x, y, z)
uV/ (V/m)* for E-field probes
ConF = sensitivity enhancement in solution

ajj = sensor sensitivity factors for H-field probes
= carrier frequency [GHz]

Ei = electric field strenggy of channel i in V/m

H; = diode compression point (DASY parameter)

The RSS value of the field components gives the total field strength (Hermitian magnitude):
E: = Square Root [(Ey)* + (Ey)2+ (E,)’]
The primary field data are used to calculate the derived field units.
SAR = (E«) * "o /(p *1000)
With  SAR = local specific absorption rate in mW/g
E« = total field strength in V/m
o = conductivity in [mho/m] or [Siemens/m]

p = equivalent tissue density in g/cm’

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

The power flow density is calculated assuming the excitation field as a free space field.
Ppwe = (Eior)’/ 3770 or Ppye = (Hio)2 * 37.7
With P,y = equivalent power density of a plane wave in mW/cm3

E«« = total electric filed strength in V/m
Hy,x = total magnetic filed strength in V/m
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Generic Twin Phantom

The Generic Twin Phantom is constructed of a fiberglass
shell integrated in a wooden table. The shape of the shell
is based on data from an anatomical study designed to
determine the maximum exposure in at least 90% of all
users [9][10]. It enables the dosimetric evaluation of left
and right hand phone usage as well as body mounted
usage at the flat phantom region. A cover prevents the
evaporation of the liquid. Reference markings on the
Phantom allows the complete setup of all predefined
phantom positions and measurement grids by manually
teaching three points in the robot.

Shell Thickness 2 + 0.1 mm

Filling Volume Approx. 20 liters

Dimensions 810 x 1000 x 500 mm (H x L x W)
Generic Twin Phantom

Device Holder

In combination with the Generic Twin Phantom V3.0, the
Mounting Device enables the rotation of the mounted
transmitter in spherical coordinates whereby the rotation
points is the ear opening. The devices can be easily,
accurately, and repeatedly positioned according to the FCC
and CENELEC specifications. The device holder can be
locked at different phantom locations (left head, right head,
flat phantom).

* Note: A simulating human hand is not used due to the
complex anatomical and geometrical structure of the hand
that may produced infinite number of configurations [10].

To produce the worst-case condition (the hand absorbs
antenna output power), the hand is omitted during the tests. Device Holder
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TESTING EQUIPMENT

Equipments List & Calibration Info

Type / Model Cal. Date S/N:
DASY3 Professional Dosimetric System N/A N/A
Robot RX60L N/A FO0/SH31A1/A/01
Robot Controller N/A FO1/5J72A1/A/01
Dell Computer Optiplex GX110 N/A N/A
Pentium III, Windows NT N/A N/A
SPEAG EDC3 N/A N/A
SPEAG DAE3 2004-06-01 456
SPEAG E-Field Probe ES3DV2 2003-10-09 3019
SPEAG E-Field Probe ET3DV6 2004-06-10 1604
Antenna, Dipole, D900V2 2003-10-03 122
SPEAG Generic Twin Phantom N/A N/A
SPEAG Light Alignment Sensor N/A 278
Aprel Validation Dipole D-1800-S-2 2004-04-09 BCL-049
Brain Equivalent Matter (1900MHz) Each Use N/A
Muscle Equivalent Matter (1900MHz) Each Use N/A
Robot Table Each Use N/A
Phone Holder Each Use N/A
Phantom Cover Each Use N/A
HP Spectrum Analyzer HP8566A N/A 2240A01930
Microwave Amp. 8349A N/A 2644A02662
Power Meter Agilent E4919B 2004-04-29 MY4121511
Power Sensor Agilent E4412A 2004-05-07 US38488542
Network Analyzer HP-8752C 2002-08-11 820079
Dielectric Probe Kit HP85070A Each Use US99360201
Signal Generator HP-83650B 2004-02-29 3614A002716
Amplifier, ST181-20 N/R E012-0101
Antenna, Horn DRG-118A 2004-02-06 A052704
Analyzer, Communication, Agilent E5S515C 2004-04-05 GB44051221

Report #R0501054Sa Page 14 of 71 SAR Evaluation Report




BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

SAR MEASUREMENT SYSTEM VERIFICATION

Liquid Validation

1900 IIHZ, Body Liguid Validation
Arhient Temp =23 Deg C

Frequency g
1850000000.0000 536364 141271
1852000000000 534032 14133
1854000000000 53.5811 14.1552
1856000000000 535755 141818
1852000000.0000  53.5871 14.1043
1860000000.0000  53.5467 14.1902
1820000000000 53.5254 14.1881
1854000000000 535148 141458
1886000000.0000  53.5053 14.1384
185E000000.0000 534927 14.1482
1870000000.0000 534814 14.1531
1872000000.0000 534305 141658
1874000000000 534212 14.1790
1876000000.0000 533883 14.1982
1872000000000 533702 142047
1880000000.0000 533821 142968
1882000000.0000 53357 143039
19234000000.0000 533488 143440
1896000000.0000 533350 143521
1889R000000.0000 5353429 14357
1890000000000 5353272 143625
1852000000.0000 535141 143822
1854000000.0000 533018 143774
1896000000000 533175 143650
1892000000000 533232 142834
1900000000000 533184 143579
1902000000000 53.35% 142923
1904000000.0000 533180 143568
1906000000000 533252 143670
1902000000.0000 533188 14.3684
1910000000.0000 533149 143550
1912000000000 533080 143642
1914000000.0000  53.2821 14.3581
1916000000000 532748 14.4582
1912000000.0000 53287 144774
1520000000.0000 532569 14.4884
1922000000000 532878 144709
1524000000000 532340 144635
1526000000.0000 532249 14.5513
1522000000000 532152 14.5380
1550000000.0000  53.2088 14.5289
15952000000.0000  53.1982 14.5324
1554000000000 53.19% 14.51&0
159536000000.0000  53.1885 14.5243
1552000000.0000 531719 145168
1940000000.0000  53.1859 14.5242
1942000000000 53.1540 14.5351
1944000000000 53.2008 14.5145
19M4A00000.0000  53.2181 14.5238
1920000000000 532253 14.5318
1950000000.0000  53.2201 14.537
oc=we " =2rnfg e’'=1.5071

where f=1900x 10

8

& =8854x 107"
&g’ =14.2579

, Liquid Temp = 22 Deg C, 01/10/2005

£
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

1900 MHZ Head Liquid Validation
Arrhient Temp = 23 Deg C, Liquid Temp = 22 Deg C, 01/10/2005

Frequency ¢ &

1850000000 .0000 396525 151521
1852000000 0000 396459 131664
1554000000.0000 39614 151495
1856000000.0000 396357 151573
1858000000.0000 596478 131954
15a0000000.0000 396484 15.18a0
1852000000 .0000 396475 15.2085
1854000000 0000 396332 131927
1856000000 .0000 396548 15.204
1850000000000 396265 152158
1570000000 .0000 396146 15.2088
1E72000000.0000 396485 152173
1874000000 0000 395808 132357
1E76000000.0000 39.5768 152268
1572000000.0000 39562 15214
1820000000.0000 595561 152271
1532000000.0000 38.514% 152333
1534000000.0000 394852 15.2487
1EA000000. 0000 39479 132550
1522000000 .0000 39.4a07 1532782
1500000000000 394563 152541
1ER2000000.0000 394435 152965
1E34000000.0000 393883 15,3008
1896000000.0000 393608 135242
1820000000000 393528 153495
1900000000.0000 3932089 15.3568
1902000000,0000 323193 133383
1904000000 .0000 392663 153052
1906000000 .0000 392535 152616
1902000000 .0000 392312 1532747
191 00000000000 391927 152826
191 20000000000 381275 153.2957
1914000000.0000 391863 153025
191 60000000000 391785 15.3083
1918000000.0000 390324 135254
1520000000 .0000 39,0205 153483
1522000000.0000 39052 1533758
1524000000.0000 320761 133672
1526000000 .0000 39.0852 1533781
19223000000.0000 39.0940 15.3547
1530000000.0000 390355 153953
1832000000.0000 391282 15,3938
1954000000 0000 391338 134052
1936000000 .0000 3591805 15.42%3
1933000000.0000 391928 154470
1940000000,0000 592285 134512
1542000000.0000 392545 15.5181
1544000000 .0000 383374 15.5257
1ME00000.0000 393653 13.5458
154 2000000.0000 394088 15.5640
1250000000.0000 39451 15.5828

oc=weg e =2 ﬂf&‘g e"=14118
where f=1900x 10

& =8854x 10"

g’ =13.3568
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

System Accuracy Verification

Prior to the assessment, the system validation kit was used to test whether the system was operating
within its specifications of £10%. The validation results are tabulated below. And also the corresponding

SAR plot is attached as well in the SAR plots files.

IEEE P1528 recommended reference value for head

Frequenc Local SAR at surface Local SAR at surface
(l\(/lle) Y I'g SAR 102 SAR (above feed point) (v=2cm offset from feed point)
300 3.0 2.0 4.4 2.1
450 4.9 33 7.2 3.2
835 9.5 6.2 14.1 4.9
900 10.8 6.9 16.4 54
1450 29.0 16.0 50.2 6.5
1800 38.1 19.8 69.5 6.8
1900 39.7 20.5 72.1 6.6
2000 41.1 21.1 74.6 6.5
2450 52.4 24.0 104.2 7.7
3000 63.8 25.7 140.2 9.5

Validation Dipole SAR Reference Test Result for Body (1900 MHz)

S SAR @ 0.126W SAR @ IW SAR @ 0.126W SAR @ IW
Validation
Measurement Input averaged Input averaged Input averaged Input averaged
over Ig over Ig over 10g over 10g
Test 1 3.1 24.61 1.42 11.27
Test 2 3.1 24.61 1.41 11.20
Test 3 3.2 25.41 1.43 11.35
Test 4 32 25.41 1.42 11.27
Test 5 3.1 24.61 1.42 11.27
Test 6 3.2 25.61 141 11.20
Test 7 3.2 25.61 1.43 11.35
Test 8 3.1 24.61 1.42 11.27
Test 9 3.1 24.61 1.42 11.27
Test 10 3.1 24.61 1.43 11.35
Average 3.14 24.97 1.421 11.28
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

EUT TEST STRATEGY AND METHODOLOGY

SAR Evaluation Procedure

The evaluation was performed with the following procedure:

Step 1: Measurement of the SAR value at a fixed location above the ear point or central position was
used as a reference value for assessing the power drop.

Step 2: The SAR distribution at the exposed side of the head was measured at a distance of 3.9 mm from
the inner surface of the shell. The area covered the entire dimension of the head or EUT and the
horizontal grid spacing was 20 mm x 20 mm. Based on these data, the area of the maximum absorption
was determined by spline interpolation.

Step 3: Around this point, a volume of 32 mm x 32 mm x 34 mm was assessed by measuring 5 x 5 x 7
points. On the basis of this data set, the spatial peak SAR value was evaluated under the following
procedure:

1. The data at the surface were extrapolated, since the center of the dipoles is 2.7 mm away from the
tip of the probe and the distance between the surface and the lowest measuring point is 1.2 mm.
The extrapolation was based on a least square algorithm [11]. A polynomial of the fourth order
was calculated through the points in z-axes. This polynomial was then used to evaluate the points
between the surface and the probe tip.

2. The maximum interpolated value was searched with a straightforward algorithm. Around this
maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed by the
3D-Spline interpolation algorithm. The 3D-Spline is composed of three onedimensional splines
with the “Not a knot"-condition (in X, y and z-directions) [11], [12]. The volume was integrated
with the trapezoidal-algorithm. One thousand points (10 x 10 x 10) were interpolated to calculate
the average.

3. All neighboring volumes were evaluated until no neighboring volume with a higher average
value was found.

Step 4: Re-measurement of the SAR value at the same location as in Step 1. If the value changed by more
than 5%, the evaluation was repeated.
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

CONCLUSION

This page summarizes the results of the performed dosimetric evaluation. The plots with the
corresponding SAR distributions, which reveal information about the location of the maximum SAR with
respect to the device could be found in Appendix E.

SAR Body and Head Worst-Case Test Data

Environmental Conditions

Ambient Temperature: 18°C
Relative Humidity: 48%
ATM Pressure: 1018 mbar
. Output Measur| Limit
I\Pfl;: bile o Frequency Power Test Liquid [Phantom|Accessory| ed |(mW/|Plot#
one Position (MHz) (dBm) Type mW/g)| g
GSM Bottom touching flat phantom, Body No
1900 Middle Channel 1880 28.68 Worn Body Flat accessory 0.178 1.6 8
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

APPENDIX A - MEASUREMENT UNCERTAINTY

The uncertainty budget has been determined for the DASY3 measurement system according to the
NIS81 [13] and the NIST1297 [14] documents and is given in the following Table.

Uncertainty Description Error Distribution | Weight Std. Dev. Offset
Probe Uncertainty
Axial isotropy +0.2dB U-shape 0.5 +2.4% /
Spherical isotropy +0.4 dB U-shape 0.5 +4.8 % /
Isotropy from gradient +0.5 dB U-shape 0 / /
Spatial resolution +0.5 % Normal 1 +0.5 % /
Linearity error +0.2 dB Rectangle 1 +2.7 % /
Calibration error +3.3 % Normal 1 +3.3% /
SAR Evaluation Uncertainty
Data acquisition error +1% Rectangle 1 +0.6 % /
ELF and RF disturbances +0.25 % Normal 1 +0.25 % /
Conductivity assessment +10 % Rectangle 1 +5.8% /
Spatial Peak SAR Evaluation Uncertainty

Extrapol boundary effect +3% Normal 1 +3% +5%
Probe positioning error +0.1 mm Normal 1 +1% /
Integrat. and cube orient +3% Normal 1 +3% /
Cube shape inaccuracies +2% Rectangle 1 +1.2% /
Device positioning +6% Normal 1 +6% /

Combined Uncertainties / / 1 +11.7 % + 5%
Extended uncertainty (K = 2) / / / +23.5 %. /
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APPENDIX B - PROBE CALIBRATION CERTIFICATES

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzerdand

Condiion of e calbrated tem )

Thes calibration cenficaie documents the raceablity Io naBional standards, which realize the physical units of measurements {S1)
The measurements and the uncertainbes with confidence probability are givan on the faliowing pages and are part of the certificale

All calibraions have been conducied in the closed laboratory facility: environ ment lemperature 22 «£ 2 degrees Celsius and humidity < 75%.

Calibrabion Equipment used (MATE critical for calibeation)

Model Type D# Cﬂﬂntwwmﬂnj Scheduled Calitwation
| Power meter EPM E44198 GB41283874 5-May-04 (METAS, No 251-00388) May-05
| Power sensor E44124 MY 41485277 5-Mey-04 (METAS, No 251-00388) May-05

Reference 20 dB Alenuator SN: 5086 {20b) 3-May-04 (METAS, No 251-00388) May-05
| Fluke Process Calibrator Type 702 SN- 6285803 8-Sep-03 (Sintrel SCS No. E-030020) Sep-04

Power sensor HP B4B1A MY41082180 18-Sep-02 (SPEAG, in housa chack Det-03) In housa check. Oct 05
RF generator HP BG84C US3642U01700 4-Aug-99 (SPEAG, in house check Aug-02) In house check: Aug-05
Network Analyzer HP 8753E US37390585 16-0ct-01 {SPEAG, in house check Oct-03) In housa chock: Ocl 05

- R
s2 i T

This calibration cerfificate is issued as an nlermediate soluion untl the accreditation process (basad on ISOAEC 17025 Inemational Standard) for
Callpraton Laboraiory of Schmid & Partner Engineenng AG s complatad,

880-KPO301061-A Page 1018
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

Probe ET3DV6

SN:1604

Manufactured: July 30, 2001
Last calibrated: August 26, 2002
Repaired: June 3, 2004
Recalibrated: June 10, 2004

Calibrated for DASY Systems

{Note: non-compatible with DASY2 system!)

Page 2 of B
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

ET3DVE SN:1604 June 10, 2004

DASY - Parameters of Probe: ET3DV6 SN:1604

Sensitivity in Free Space Diode Compression®
NormX 1.90 uV/(V/im)? DCPX 94 mV
NormY 1.82 p\V(V/im) DCPY 94 mV
NormZ 1.92 uVAVImY DCPZ 984 mV

Sensitivity in Tissue Simulating Liquid (Conversion Factors)

Plese see Page 7.

Boundary Effect

Head 900 MHz Typical SAR gradient: 5 % per mm
Sensor Center to Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%] Without Correction Algorithm 8.9 46
SAR,.. [%] With Correction Algorithm 0.1 02
Head 1800 MHz Typical SAR gradient: 10 % per mm
Sensor Center 1o Phantom Surface Distance 3.7mm 4.7 mm
SAR,, [%) Without Correclion Algorithm 13.0 8.7
SAR,, [%] With Correction Algorithm 02 0.1

Sensor Offset

Probe Tip to Sensor Center 27T mm
Optical Surface Delection in tolerance

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

* numerical linearization parameler. uncerainty not required
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

ET3DV6 SN:1604

June 10, 2004

Frequency Response of E-Field

( TEM-Cell:ifi110, Waveguide R22)

1.50

1.40

1.30

120

-
—h
(=]

frequency response
o
L= ]

500 1000

—a—TEM

—_—

1500 2000

f[MHz]
—a—R22

3000 |
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

ET3DV6 SN:1604

f =900 MHz, TEM cell ifi110

June 10, 2004

Receiving Pattern (¢ ), 06 = 0°

f= 1800 MHz, WG R22

i 1.00 = e
, 0.80 S ES1 I |
| 080 o it
| 040 f—t—y—t—i——t 1 1 3 . —1 | |- =—100MHz |
’Euzo sEHE o i - 5] | =—300 MHz
'E' D00 —8— 900 MHz
S -0.20 ‘ L 1 1 1 —8— 1800 MHZz
-0.40 —&— 2500 MHz
_om — = - —
o8 11!
-1.00 — . -
0 60 120 180 240 300 360
Axial Isotropy Error <t 0.2 dB
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

ET3DV6 SN:1604 June 10, 2004

Dynamic Range f(SARcaq)
{ Waveguide R22 )

1E+5

1.E+2

1.E+1 |

0.0001 0.001 0.0 01 1 0. 100.

mW/icm®

) |
—&— not compensalad —@— compensated |

nWi‘m!’

Probe Linearity Error <+ 0.2 dB
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

ET3DV6 SN:1604

Conversion

June 10, 2004

Factor Assessment

f=900 MHz, WGLS R9 (head)

f=1800 MHz, WGLS R22 (head)

3k - 30.0 -
30 25.0 E
= g £ 200 1
i = -~
' "E 2.0 E
S £ 150 - -
E15 5
< & 100
%0 \
05 | | 50 1 -
!
oo + - 00 - ———— +
0 20 40 &0 o 20 40 60
z[mm)] | z[mm] I
— , ; —
—0—Analyical  —o0—Measuremets | i —@—Analytical ~ —0—Measuremets |
f[MHz] Validity [MHz]®  Tissue Permittivity Conductivity Alpha Depth  ConvF Uncertainty
900 800-1000 Head 415+5% 097 +5% 0.67 1.75 6.45 +11.3% (k=2)
1800 1710-1910 Head 40.0+ 5% 1.40 + 5% 0.47 2.64 523 £ 11.7%(k=2)
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

ET3DV6 SN:1604

Deviation from Isotropy in HSL
Error (8, ¢), f = 900 MHz

Error [dB)

B-1.00-080 B-080-060 W-060—040 @-0.40—020 H-0.20-0.00
0000020 H020:040 O0400680 B060-080 ®@080-100

Spherical Isotropy Error <t 0.4 dB

June 10, 2004
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SERITRd & FErmer ciginesng A4S =] = = o H_

Phona 441 1 245 5700, Fax +41 1 245 5773

Probe ES3DV2

SN: 3019

Manufactured: December 5, 2002
Last calibration: July 12, 2003
Calibrated for DASY Systems

{Mote: non-compatible with DASYZ sysham!)

Page 1 of 10

Report #R0501054Sa Page 29 of 71

SAR Evaluation Report




BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

ES3DV2 SN: 3019 July 12, 2003

DASY - Parameters of Probe: ES3DV2 SN: 3019

Sensitivity in Free Space Diode Compression
MNarmmX 1.03 uwﬂ."fmf DGR X 99
MormY 1.2 pVIVIm)? DCP Y 99
MormZ 0.98 pVifVIim)? DGR Z 99

Sensitivity in Tissue Simulating Liquid

Head 800 MHz =415+ 5% o= 087 + 5% mhao/m
Valid for f=800-1000 MHz with Head Tissus Simulating Liguid sccording to EN 503681, P1528-200X
CorvF X 6.4 05% (k=2) Boundary effect:
ConvF ¥ 6.4 z95% (k=2) Alpha 0.68
ConvF Z 6.4 =05% (km2) Depth 1.1
Head 1800 MHz i = 40,0 £ 5% 7= 140 + 5% mho/m
Valid for f=1710-18410 MHz with Head Tissus Simulating Liguid according to EN 50361, P1S28-200X
ConvF X 5.0 £9.5% (k=2) Boundary effect:
ConvF 5.0 %95% (k=2) Alpha 0.21
ConwF Z 5.0 £9.5% (k=2) Dreptih 2.78
Boundary Effect
Head 00 MHz Typical SAR gradient: 5 % par mm
Probe Tip to Boundary 1 mm 2 mm
SAR, [%] Without Comrection Algorithm 43 18
GAR,, [3%] With Comection Akgorithm 0.0 01
Haad 1800 MHz Typical SAR gradient: 10 % par mm
Frobe Tip to Boundary 1 mmm 2 mm
SARL, [W] ‘Without Comection Algarithm T4 50
SAR, [%] 'With Correction Algoerithrm 0.0 0.1
Sensor Offset
Probe Tip 1o Sensor Canter 2.1 mim
Page 2 of 10
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

ES3DWV2 SN: 3019 July 12, 2003

Receiving Pattern (§ , 6 =0°

f= 30 MHz, TEM cell ifi110 : f = 100 MHz, TEM cell ifi110

!_+x —a—Y —a—L —0—Tol | : .|+I —a—Y —a—F —0—Tot

f = 300 MHz, TEM cell 110 i f = 00 MHz; TEM oell ifi110

—a—¥ - -7 —Q—Tﬂt|

Page 3 of 10
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FCC ID: SV5BBK302GM

ES30VZ 5N: 3019

f="1800 MHz, WG R22

July 2003

= 2600 MHz, WER2Z

| % =Y —ef —o—To

Isotropy Error(g), & 0°

1.00 |

0.80

040 |

error[dB]

0,80
400 LLL

080 |

—t— 30 MHz
—8— 100 MHz |
——300MHz |
—— 500 Mz
—8— 1800 MHz |

Dagg
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

ES3DVZ SN: 3

019

July 12, 2003

Frequency Response of E-Field
{ TEM-Call:ifi110, Wavagulds R22)

.60
I M S S R S S R g2
BN
I [
I 1.30 | .
| S— — | |
120 L | |
- O I
£ 110 —
-3 I I I (N I S S
® 1.00 Irl*_-‘&_| o : —-l—'—-—-—----l-
B e
0.80 - e e . =l
0.80 - | | '
| | | |
| |
o.70 - : | I
[ | {5
0.80 - { { : : {
0.80 -—L . — : |
1] 500 1000 1500 2000 500 3000
1 [MHz]
| —e— TEM —e—R2 |
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

ES3DVZ SN: 3019 July 12, 2003

Dynamic Range f(SARg.ain)
{ Waveguide R22 )

1E+T

1B+ =

1.E+5

1EFY it

L

1.E#3

1.E#2

1.E#1 4

1.E+HD
QDo 0.001 0.0 01 1: 16, 104,

L&
¥

1.0 -: !

)
2 :
:

S —
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

ES3DVZ SN: 3019 July 12, 2003

Conversion Factor Assessment

f =900 MHz, WG RS (haad) f= 1800 MHz, WG R22 (head)

SAR{mWIEm'] /W
SARImMem™] | W

z[mmi] 2[mm]
—#— Analylical  —b— Measuramels | | —8— Anabytical —oi—Maasurameats
900 MHz o= 41.5 £ 5% a= 0,97 £ 5% mho/m
Valld for f=800-1000 MHz with Head Tissue Simulating Liquid according to EN 50361, P1528-200X
ConwF X 6.4 £9.5% (k=2) Boundary effect:
ConvF Y 6.4 2 9.5% (k=2) Alpha 0.68
ComwF 2 6.4 2 0.5% (k=2) Depth 1.11
1800 MHz = 40.0 + 5% o= 140 = 5% mha/m
Valkd for F=1T18-1910 MHz with Haad Tissws Simulating Liquid sccerding to EN B0381, P1E28-200X
ComvE X 5.0 +9.5% (k=2 Boundary effact:
ConvF ¥ 5.0 £95% (k=) Alpha 0.21
CorF 2 5.0 +9.5% (km2) Depth 2.78
Page T of 10
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ID: SV5BBK302GM

ES3DWZ SN: 3019 July 12, 2003

Conversion Factor Assessment

f= 5200 MHz, WG R58 (head) i = &200 AMHz, WG REE (body)
FOOUD T00.0 -
[
BO0.D |
= 5000 | =
& 4000 %
= [
@ o
[
4] 10 Fail 30 40 o 10 0 aa =0
_ z[mm] gmmj
—s— Analyfical  —o—Wleasuramals . | —8—Angitical  —o—Reasuremets
Hoad 5200 MHz = 35.0 £ 5% o= 466+ 5% mho/m
Valid for faifd0-E480 MHz with Head Tissue Simulating Liquid sccording to OET 85 Suppd.
ComvF X 2.3 +146% (k=2) Boundary effect
ConvF 2.3 +146% (k=2) Alpha 1.05
ConvF Z 2.3 +£148% (k=2) Depth 1.50
Body 5200 MHz 5= 480 £ 5% o= 530+ 5% mhoi/m
Walid for f=4840-5460 MHz with Body Tissus Simulating Liguid according to OET & Suppl. ©
ConvF X 1.4 +£146% (k=2) Boundary effect;
ConvF Y 1.4 +14.6% (k=2) Alpha 1.04
ConvF Z 1.4 +14.6% (k=2) Dapth 1.85
Page 8 of 10
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BBK COMMUNICATION EQUIPMENT CORP., LTD

FCC ID: SV5BBK302GM

ES3DV2 SN: 3019

Conversion Factor Assessment

July 12, 2003

f= 5800 MHz, WG R58 (head)

f= 5800 MHz, WG R58 (body)

10

20
2{mm]

30

Head 5800 MHz = 35.3 & 5% o = 527 ¢ 5% mho/m
WValid for i=5510-8090 MHz with Head Tiasus Simulating Liquid scearding 1o DET 85 Suppl. C
o X 1.8 £ 14.6% (k=2) Boundary effect:
ConvF Y 1.8 = 14.6% (x=2) Alpha 0.80
ConvF Z 1.8 £ 14.6% (k=2) Depth 1.90
Body 5800 MHz g= 48.2 £ 5% = §.00 £ 5% mho/m
Walld for f=6510-8090 MHz with Body Tissus Simulating Liquid sccording to OET 85 Suppl. ©
ConvF X 1.2 +£148% (k=2) Boundary effact:
ConvF ¥ 1.2 £14.8% (k=2) Alpha 1.18
ConvF 7 1.2 +14.6% (k=2) Drepth 1.65
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ES3DWZ SN: 3019 July 12, 2002

Deviation from lIsotropy in HSL
Error (6¢ ), f = 900 MHz

W-1.00-080 B-0E-060 W-O5-0.40 B-0.40-0.20 O-0.2040.00 |

O0.OO-0Z0 E020-040 OG400.80 DO080-060 @0.60-100

Page 10 of 10

Report #R0501054Sa Page 38 of 71 SAR Evaluation Report




BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

LBUgNaUsFIrazsEs &g, R L T, DA HLOE T R T
Phomne +41 1 245 9700, Fax +41 1 245 9779
info@=paag.com, Mpofwwy.speag.com

Probe ES3DVZ2

SN:3019

Additional Conversion Factors
Manufactured: December 5, 2002
Last calibration: July 12, 2003
Add. calibration: October 9, 2003

Calibrated for DASY Systems

{Note: non-compatible with DASY2 system|)

Page 1 of &
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

DASY - Parameters of Probe: ES3DV2 SN:3019

Sensitivity in Free Space Diode Compression
NormX 1.08 pVI(Vim)? DCP X 99
NormY 1.14 pVi(Vim)® DCP Y 99
NormZ 0.98 pvIi(vim)? DCP Z 99
Sensor Offset
Probe Tip to Sensor Cenler 21 mim
Page 2 of 6
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

Conversion Factor Assessment

f =835 MHz, WG R9 (head) : f= 1800 MHz, WG R22 (head)

0 20 40 e
z[mm]
—a—Analytical  =—0—Maasuremeis

Head B35 MHz 6= 41.5 % 5% o = 0.80 % 5% mhoim

Valld for =T83-87T MHz with Head Tissue Simulating Liguld aceording to EN 50381, P1628-200X
ConvF 6.5 +09.5% (k=2) Boundary effect;
ConvF ¥ 6.5 +05% (k=2) Alpha 0.35
ConvF Z 6.5 +9.5% (k=2) Depih 1.46

Head 1900 MHz 6= 400 £ 5% o= 1.40 & 6% mho/m

Valid for f=1806-1895 MHz with Hasd Tlssue Simulating Liquld according to EN 50381, P1628-200X
ConvF X 4.7 +9.5% (k=2) Boundary effect:
ConvF 4.7 +£0.5% (k=2) Alpha 0.22
ConvF Z 4.7 +95% (k=2) Depth 3.48
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

Conversion Factor Assessment

i
f=835 MHz, WG R9 (body) f= 1900 MHz, WG R22 (body)
3.0 I 300 4
25 26.0 |
£ 20 £ 00
= 180 |-
s 15 i
3 3
E 1.0 ‘u:‘_' 10.0
.0 10
0.5 | 6.0 1
0.0 0.0 4—
a 20 40 &0
z[mm] z[mm]
—a— Analytical —<>—r-.|'|¢naureme!s_!l =@— Analylical =—g—aasuremeats |
— - - - - S ' ]
Body 835 MHz = 5521 5% a= (.87t 5% mho/m
Valld for =79 3-877 MHz with Body Tiasue Simulating Liguid according to OET &5 Suppl. c
ConvF X 6.1 £0.5% (k=2) Boundary affect:
ComvF ¥ 6.1 %0.5% (k=2) Alpha 0.24
ConvF Z 6.1 £9.5% (k=2) Depth 2.00
Body 1800 MHz &= 533+ 5% a= 1,52 £ 5% mho/m
Valid for f=1B05-1885 MHz with Body Tissue $imulating Liquld aceording to OET 85 Suppl. G
ComF X 4.6 +95% (k=2) Boundary effect:
ConvF ¥ 4.6 +05% (k=2) Alpha 0.24
ConvF 2 4.6 £96% (k=2) Depth 2.64
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

Conversion Factor Assessment

f= 0800 MHz, WG RS (body) f=1800 MHz, WG R22 {body)

SAR[mWIcm®] | W

Body 200 MHz e, 55.0 % 5% a= 1.05 £ 5% mholm
Valid for (=855-945 MHz with Body Tissue Simulating Liguid according to OET 65 Suppl. C
ConvF X 6.1 +0.5% (k=2) Boundary effect:
ComvF ¥ 6.1 +9.5% (k=2) Alpha 0.27
ConwF Z 6.1 & 9.5% (k=2) Deplh 1.82
Body 1800 MHz 5= 563.3% 6% @ = 1.62 £ 5% mho/m
Valid for f=1710-1580 MHz with Body Tissus Simulating Liquid according to OET 86 Suppl. C
ConvF X 4.7 +0.5% (k=2) Boundary effect:
ConvF Y 4.7 £9.5% (k=2) Alpha 0.23
ConvF 2 4.7 £9.5% (k=2) Depth 2.99
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

Conversion Factor Assessment

f= 2450 MHz, WG R22 (head) f= 2450 MHz, WG R22 (body)
30.0 - 26.0
250 20.0
£ 200 =
_ 150
E
15.0 $
E 100 4
10.0 4= <
a0 5.0
o0 { 0.0
0 20 40 &0 o
z[mm]
[__._ Analytical =i Maasuramesls —g— Analytical  —o—Measuremels
Head 2450 MHz E= 39.2 £ 5% o= 1.80 £ 6% mho/m
alid for f=2400-2500 MHz with Head Tissuve Simulating Liquid aceording to EN 50381, P1628-200X
CorwF X 4.5 +9.5% (k=2) Boundary effect:
ConvF % 4.5 +9.5% (k=2) Alpha 0.40
ConvF Z 4.5 +9.5% (k=2) Depth 1.62

Body 2450 MHz g,= 52T 6% o= 1,85 £ 5% mho/m

Valld for [=2400-2500 MHz with Body Tissus Simulating Liquid according to OET 65 Suppl. G
ConwF X 4.2 +9.5% (k=2) Boundary effect;
ConvF ¥ 4.2 +9.5% (k=2) Alpha i0.32
CorwF Z 4.2 +9.5% (k=2) Depth 1.88
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BBK COMMUNICATION EQUIPMENT CORP., LTD FCC ID: SV5BBK302GM

Zoughausatrasss 43, BO04 Zurich, Switzerand
Phone +41 1 246 G700, Fax 441 1 246 8779
info@spaag.com, Mip/swww.speag.com

Additional Conversion Factors
for Dosimetric E-Field Probe

ype: | 1;:331_;;1 o
Serial Number 3010
Place of Assessment: e I.i_-lu'ich ]
Date of Assessment: “Oetober 13,-;:1[IU_”:
Probe Calibration Date: -3'nctnhe_§ 9,2003

Schmid & Partner Engineering AG hereby certifies that conversion factor(s) of this
probe have been evaluated on the date indicated above. The assessment was performed
using the FDTD numerical code SEMCAD of Schmid & Partner Engineering AG. Since
the evaluation is coupled with measured conversion factors, it has to be recalculated
yearly, i.e., following the re-calibration schedule of the probe. The uncertainty of the
numerical assessment is based on the extrapolation from measured value at 900 MHz or

at 1800 MHz.
2 T
.ﬁfd— = .-"}I?:J Tz I
Agsgsessed by: - I
ES3DV2-8N:3019 October 13, 2003
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BBK COMMUNICATION EQUIPMENT C

ORP., LTD

FCC ID: SV5BBK302GM

Zeughausstrasss 43, BO04 Zurich, Switzedand

Phore +41 1 245 8700, Fax +41 1 245 8775
info@spaag.com, httpafsww.speag.com

Dosimetric E-Field Probe ES3DV2 SN:3019

Conversion factor (£ standard deviation)

150 MHz ConvF
150 MHz ConvF
450 MHz ConvF
450 MHz ConvF
ES3iDVi-SM:3019

BT x8%

BI3xE%

TA4x8%

T3£8%

T =513 x5%
g =076 = 5% mho/m

(head tissue)
E=610x5%
o= 0L80 %+ 5% mho/m

[(body tissue)

-

E=435x5%
o= 08T £ 5% mha'm
|{head tizsue)

5=567%5%
o= 09 = 5% mho'm

body tiss I.I'f.J

K s e —e——

October 13, 2003
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