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1. INTRODUCTION

On July 10, 2003, the Federal Communications Commission (FCC) adopted new rules requiring wireless
manufacturers and service providers to provide digital wireless phones that are compatible with hearing
aids. The FCC has modified the exemption for wireless phones under the Hearing Aid Compatibility Act of
1998 (HAC Act) in WT Docket 01-309 RM-8658" to extend the benefits of wireless telecommunications to
individuals with hearing disabilities. These benefits encompass business, social and emergency
communications, which increase the value of the wireless network for everyone. An estimated more than
10% of the population in the United States show signs of hearing impairment and of that fraction, almost
80% use hearing aids. Approximately 500 million people worldwide suffer from hearing loss.

Compatibility Tests Involved:

The standard calls for wireless communications devices to be measured for:
= REF Electric-field emissions
RF Magnetic-field emissions
T-coil mode, magnetic-signal strength in the audio band
T-coil mode, magnetic-signal frequency response through the audio band
T-coil mode, magnetic-signal and noise articulation index

The hearing aid must be measured for:
=  RF immunity in microphone mode
=  RF immunity in T-coil mode

In the following tests and results, this report includes the evaluation for a wireless communications
device.

Figure 1-1 Hearing Aid in-vitu

' FCC Rule & Order, WT Docket 01-309 RM-8658
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2. TEST SITE LOCATION

2.1 INTRODUCTION

The map at the right shows the location of the PCTEST
LABORATORY in Columbia, Maryland. It is in proximity to
the FCC Laboratory, the Baltimore-Washington
International (BWI) airport, the city of Baltimore and
Washington, DC (See Figure 2).

BALTORT

These measurement tests were conducted at the PCTEST
Engineering Laboratory, Inc. facility in New Concept
Business Park, Guilford Industrial Park, Columbia,
Maryland. The site address is 6660-B Dobbin Road,
Columbia, MD 21045. The test site is one of the highest
points in the Columbia area with an elevation of 390 feet

above mean sea level. The site coordinates are 39° 11'15” i /

N latitude and 76° 49’ 38” W longitude. The facility is 1.5 Figure 2-1

miles North of the FCC laboratory, and the ambient signal Map of the Greater Baltimore and Metropolitan
and ambient signal strength are approximately equal to Washinaton D €. area

those of the FCC laboratory. There are no FM or TV transmitters within 15 miles of the site. The detailed
description of the measurement facility was found to be in compliance with the requirements of § 2.948
according to ANSI C63.4 on January 27, 2006 and Industry Canada.

2.2 Test Facility / Accreditations:

Measurements were performed at an independent accredited PCTEST Engineering Lab located in

Columbia, MD 21045, U.S.A.

e PCTEST Lab is accredited to ISO 17025-2005 by the American Association for
Laboratory Accreditation (A2LA) in Specific Absorption Rate (SAR) testing,
Hearing-Aid Compatibility (HAC), CTIA Test Plans, and wireless testing for FCC
and Industry Canada Rules.

e PCTEST Lab is accredited to ISO 17025 by U.S. National Institute of Standards
and Technology (NIST) under the National Voluntary Laboratory Accreditation
Program (NVLAP Lab code: 100431-0) in EMC, FCC and Telecommunications.

e PCTEST facility is an FCC registered (PCTEST Reg. No. 90864) test facility with
the site description report on file and has met all the requirements specified in
Section 2.948 of the FCC Rules and Industry Canada (IC-2451).

e PCTEST Lab is a recognized U.S. Conformity Assessment Body (CAB) in EMC
and R&TTE (n.b. 0982) under the U.S.-EU Mutual Recognition Agreement
(MRA).

il e PCTEST TCB is a Telecommunication Certification Body (TCB) accredited to

e o ISO/IEC Guide 65 by the American National Standards Institute (ANSI) in all

—— scopes of FCC Rules and all Industry Canada Standards (RSS).

e PCTEST facility is an IC registered (IC-2451) test laboratory with the site
description on file at Industry Canada.

e PCTEST is a CTIA Authorized Test Laboratory (CATL) for AMPS and CDMA,
and EvDO mobile phones.

e PCTEST is a CTIA Authorized Test Laboratory (CATL) for Over-the-Air (OTA)
Antenna Performance testing for AMPS, CDMA, GSM, GPRS, EGPRS, UMTS
(W-CDMA), CDMA 1xEVDO Data, CDMA 1xRTT Data.
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3. EUT DESCRIPTION

FCC ID:
Manufacturer:

Trade Name:
Model(s):

Serial Number:
Tx Frequencies:

Antenna Configurations:
Maximum Conducted

Power (EMC/SAR):

Maximum Conducted

Power (HAC):

HAC Test Configurations:

FCC Classification:
EUT Type:

LG

BEJVX8360

LG Electronics USA

1000 Sylvan Avenue

Englewood Cliffs, NJ 07632

United States

LG

VX8360, UX8360, CX8360, LG8360, MX8360
123ABC1234

824.70 - 848.31 MHz (Cellular CDMA)
1851.25 - 1908.75 MHz (PCS CDMA)

Internal Antenna

24.45 dBm (CDMA), 24.35 dBm (PCS)

24.45 dBm (CDMA), 24.35 dBm (PCS)

CDMA, 1013, 384, 777, BT Off

PCS, 25, 600, 1175, BT Off

Licensed Transmitter Held to Ear (PCE)
Cellular/PCS CDMA Phone with Bluetooth and EvDO

See Key Features list for more detailed information.
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4
.

. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES
RF EMISSIONS

The ANSI Standard presents performance requirements for acceptable interoperability of hearing aids
with wireless communications devices. When these parameters are met, a hearing aid operates
acceptably in close proximity to a wireless communications device.

Category

Telephone RF Parameters

E-field emissions

H-field emissions

Near field Category Cw Cw
dB(V/m) dB(A/m)
| f < 960 MHz |
| M1 | 56t061+05xAWF ||  56t010.6+05XAWF |
| M2 | 51t056+05xAWF |  06t056+0.5xAWF |
| M3 | 46t051+05xAWF |  —441006+05xAWF |
| M4 I <46 + 0.5 x AWF | <—4.4+0.5x AWF |
| f> 960 MHz |
| M1 | 46t051+05xAWF |  —441006+05XAWF |
| M2 | 411046+05xAWF | -9.4t0—4.4 +O5X AWF |
| M3 | 36t041+05xAWF | —14.410-9.4+0.5x AWF |
| M4 | <36 + 0.5 x AWF | <144+ 0.5 x AWF |

Table 4-1

Hearing aid and WD near-field categories as defined in
ANSI C63.19-2007

ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard \ Technology Weighing Factor
| TUT1PU3GPP |  UMTS (WCDMA) | 0 |
| TIAEIANIS-2000 || CDMA I 0 |
| iDEN" | TDMA (22and 11 Hz) | 0 |
| JSTD007 |  GSM(217THz) | 5 |

Table 4-2

Articulation Weighting Factors

FCC ID: BEJVX8360
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

Construction: One dipole parallel, two dipoles normal to probe axis
Built-in shielding against static charges
Calibration: In air from 100 MHz to 3.0 GHz
(absolute accuracy £6.0%, k=2)
Frequency: 100 MHz to > 6 GHz;
Linearity: £ 0.2 dB (100 MHz to 3 GHz)
Directivity + 0.2 dB in air (rotation around probe axis) =T
+ 0.4 dB in air (rotation normal to probe axis) _Flgure 5
Dynamic Range 2 V/m to > 1000 V/m E-fleIdPFr:)ebe(;space

(M3 or better device readings fall well below diode
compression point)
Linearity: +0.2dB
Dimensions Overall length: 330 mm (Tip: 16 mm)
Tip diameter: 8 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 2.5 mm

H3DV6 H-Field Probe Description
Construction: Three concentric loop sensors with 3.8 mm loop diameters

Resistively loaded detector diodes for linear response
Built-in shielding against static charges

Frequency: 200 MHz to 3 GHz (absolute accuracy * 6.0%, k=2);
Output linearized
Directivity: + 0.25 dB (spherical isotropy error)
Dynamic Range: 10 mA/mto 2 A/mat1 GHz :
(M3 or better device readings fall well below diode Figure 5-2
compression point) H-Field Free-space
Dimensions: Overall length: 330 mm (Tip: 40 mm) Probe

Tip diameter: 6 mm (Body: 12 mm)
Distance from probe tip to dipole centers: 3 mm

E-Field <10% at 3 GHz (for plane wave)
Interference:

Probe Tip Description

HAC field measurements take place in the close near field with high gradients. Increasing the measuring
distance from the source will generally decrease the measured field values (in case of the validation
dipole approx. 10% per mm).

Magnetic field sensors are measuring the integral of the H-field across their sensor area surrounded by
the loop. They are calibrated in a precise, homogeneous field. When measuring a gradient field, the result
will be very close to the field in the center of the loop which is equivalent to the value of a homogeneous
field equivalent to the center value. But it will be different from the field at the border of the loop.
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Consequently, two sensors with different loop diameters - both calibrated ideally - would give different
results when measuring from the edge of the probe sensor elements. The behavior for electrically small
E-field sensors is equivalent.

The magnetic field loops of the H3D probes are concentric, with the center 3mm from the tip for H3DV6.
Their radius is 1.9mm.

The electric field probes have a more irregular internal geometry because it is physically not possible to

have the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement"). Their geometric center is at 2.5mm
from the tip, and the element ends are 1.1mm closer to the tip.

Connector Plan

ER3D ET3D/ES3ID/EX3D
/& %\
[ + 4
| |
\u

\

N4

(seen from back) (seen from front)

The antistatic shielding inside the probe is connected to the probe connector case.

Instrumentation Chain

Equation 1

Conversion of Connector Voltage u; to E-Field E;

whereby

E:

U
MNormy.
ConvF:
DCR
CF:

E = % ui+ (i« CF)(DCP)
| Norm; +ConvF

electric field in V/m

voltage of channel | at the connector in u
sensitivity of channel i in p\/(W/m)*
enhancement facter in liquid (ConvF=1 for Air)
dicde compression point in pV

signal crest factor (peak power/average power)

Conditions of Calibration

Felas for Offset

Iilezcurepasrt

0I03P Thies vied Vol
1n0ka B el T

. -

I T s
P ‘
— &

Please note:

T |~ Difterenrial Arnplifier
- Hh(-'..j -L..j (Bim Currens ¢ 100 £4)
= =
8 g

* alower input impedance of the amplifier will result in different sensitivity factors Norm;, and DCP

* larger bias currents will

cause higher offset
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Probe Response to Frequency

The E-field sensors have inherently a very flat frequency response. They are calibrated with a number of
frequencies resulting in a common calibration factor, with the frequency behavior documented in the
calibration certificate (See also below).

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide R22)

15 —

Frequancy response [normalized)
s 2 :

or

08—

o5 | ‘ .- e
o 500 1000 1500 2000 2500 3000
1]MHz]

—y —e—TEM Rz
—  —TEM —mR2
Uncertainty of Frequency Responss of E-fleld: £ 6.3% (k=2)

Figure 5-3 E-Field Probe Frequency Response

H-field sensors have a frequency dependent sensitivity which is evaluated for a series of frequencies also
visible in the probe calibration certificate. The calibration factors result from a fitting algorithm. The proper
conversion is calculated by the DASY4 software depending on the frequency setting in the procedure.
See below for H-field frequency response:

Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

Fraquency response (normalized)

0 500 1000 1500 2000 2800 3000
| £ [MHz]
| — —TEM Rz

| —= ——TEM Rz |

Uncertainty of Frequency Response of E-fleld: £ 6.3% (k=2)

Figure 5-4 H-Field Probe Frequency Response
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Conversion to Peak

Peak is defined as Peak Envelope Power. All raw measurements from the HAC measurement system are
RMS values. The DASY4 system incorporates the crest factor of the signal in the computation of the RMS
values (See Equation 1). Although the software also has capability to estimate the peak field by applying
a square root of crest factor value to the readings, the probe modulation factor was applied manually
instead per C63.19 in the measurement tables in this report. The equation to convert the raw
measurements in the data tables are:

Peak Field = 20-log (Raw - PMF)
Where:

Peak Field = Peak field (in dBV/m or dBA/m)
Raw = Raw field measurement from the measurement system (in V/m or A/m).
PMF = Probe Modulation Factor (in linear units).

SPEAG Robotic System

E-field and H-field measurements are performed using the DASY4 automated dosimetric assessment
system. The DASY4 is made by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland
and consists of high precision robotics system (Staubli), robot controller, Pentium 4 computer, near-
field probe, probe alignment sensor, and the HAC phantom. The robot is a six-axis industrial robot
performing precise movements to position the probe to the location (points) of maximum
electromagnetic field (EMF).

Figure 5-5
SPEAG Robotic System

System Hardware

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and a
remote control used to drive the robot motors. The PC consists of the Gateway Pentium 4 2.53 GHz
computer with Windows XP system and RF Measurement Software DASY4 v4.5 (with HAC
Extension), A/D interface card, monitor, mouse, and keyboard. The Staubli Robot is connected to the
cell controller to allow software manipulation of the robot. A data acquisition electronic (DAE) circuit
that performs the signal amplification, signal multiplexing, AD-conversion, offset measurements,
mechanical surface detection, collision detection, etc. is connected to the Electro-optical coupler
(EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and
transfers data to the PC plug-in card.
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System Electronics

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel
and gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic
unit. Transmission to the PC-card is accomplished through an optical downlink for data and status
information and an optical uplink for commands and clock lines. The mechanical probe mounting
device includes two different sensor systems for frontal and sidewise probe contacts. They are also
used for mechanical surface detection and probe collision detection. The robot uses its own controller
with a built in VME-bus computer.

o{ Iy -
S
Figure 5-6

SPEAG Robotic System Diagram

DASY4 Instrumentation Chain

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:

‘[- — [_.':_ + Uz . i

depy
with V] = compensated signal of channel 1 (i=xw %
U = mput signal of channel 1 i1i=xw 2
cf = crest factor of exciting field (DASY parameter)
depy = diode compression point (DASY parameter)
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From the compensated input signals the primary field data for each channel ean be evaluated:

. f Vi
E —fieldprobes : Ei = 11." Norm; - ConvF
2
H — fieldprobes : H, = -»ff'[_ o F 1151;*" +anf

with V; = compensated signal of channel i i=x v 2

Norm; = sensor sensitivity of channel 1 1=xv %

;L\-’,-"(\-’f.-’mjﬂ for E-field Probes

C'onvF = sensitivity enhancement in solution

(e 3F = sensor sensitivity factors for H-field probes

f = carrier frequency [GHz]

E; = electric field strength of channel 1 in V/m

H; = magnetic field strength of channel i in A/m

The RSS value of the field components gives the total field strength (Hermitian magnitude):

E E2+EL 4+ E?

tot = 1\|.

The primary field data are used to calculate the derived field units.

The measurement/integration time per point, as specified by the system manufacturer is >500
ms.

The signal response time is evaluated as the time required by the system to reach 90% of the
expected final value after an on/off switch of the power source with an integration time of 500 ms
and a probe response time of <5 ms. In the current implementation, DASY4 waits longer than 100
ms after having reached the grid point before starting a measurement, i.e., the response time
uncertainty is negligible.

If the device under test does not emit a CW signal, the integration time applied to measure the
electric field at a specific point may introduce additional uncertainties due to the discretization.
The tolerances for the different systems had the worst-case of 2.6%.
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6. TEST PROCEDURE

. RF EMISSIONS

+« Confirm proper
operation of probes and
instrumentation

¢ Position WD

Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
1

¢ Initialize field probe and
take first reading
+ Scan Area

Per Section 4.3.1.2.2 (4-6)

- J'. Rescan for E or H-Field,
Identify exclusion area and as needed
then identify and record ‘
maximum reading for Per Section 4.3.1.2.2 (1)
remaining area in V/m or
.;lllm E

Per Section 4.3.1.2.2 (7-9)

)

.--""'\-\.\_L
-~ ",
.-"Ff- -

o H“*-,_\
~ '
.~ BothE & H Field M“H,H No
<. Scanned? P
-
HH‘H f.__,
o ~
o
H“‘H

l/"’ Ves

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
¥

-
Y

Figure 6-1
WD Near-Field Emissions Flow Chart
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Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-3
. - Figure 6-2 HAC Phantom
E/H-Field Emissions Test Setup Diagram (See Test
Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

The following illustrate a typical RF emissions test scan over a wireless communications device:

1.

Proper operation of the field probe, probe measurement system, other instrumentation, and the
positioning system was confirmed.

2. WD is positioned in its intended test position, acoustic output point of the device perpendicular to
the field probe.

3. The WD operation for maximum rated RF output power was configured and confirmed with the
base station simulator, at the test channel and other normal operating parameters as intended for
the test. The battery was ensured to be fully charged before each test.

4. The center sub-grid was centered over the center of the acoustic output (also audio band
magnetic output, if applicable). The WD audio output was positioned tangent (as physically
possible) to the measurement plane.

5. A surface calibration was performed before each setup change to ensure repeatable spacing and
proper maintenance of the measurement plane using the HAC Phantom.

6. The measurement system measured the field strength at the reference location.

7. Measurements at 2mm or 5mm increments in the 5 x 5 cm region were performed at a distance
15 mm from the center point of the probe measurement element to the WD. A 360° rotation about
the azimuth axis at the maximum interpolated position was measured. For the worst-case
condition, the peak reading from this rotation was used in re-evaluating the HAC category.

8. The system performed a drift evaluation by measuring the field at the reference location.

9. Steps 1-8 were done for both the E and H-Field measurements.
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7. SYSTEM CHECK

. System Check Parameters

The input signal was an un-modulated continuous wave. The following points were taken into
consideration in performing this check:

*  Average Input Power P = 100mW RMS (20dBm RMS) after adjustment for return loss

*  The test fixture must meet the 2 wavelength separation criterion

*  The proper measurement of the 1 cm probe to dipole separation, which is measured from top surface
of the dipole to the calibration reference point of the sensor, defined by the probe manufacturer is
shown in the following diagram:

E-field probe
Housing

Center point of

th by
e probe 1em

elements
l Top surface of dipole
Dipole
arm Center of dipole

Figure 7-1
Separation Distance from Dipole to Field Probe

RF power was recorded using both an average reading meter and a peak reading meter. Readings of the
probe are provided by the measurement system.

To assure proper operation of the near-field measurement probe the input power to the dipole shall be
commensurate with the full rated output power of the wireless device (e.g. - for a cellular phone wireless
device the average peak antenna input power will be on the order of 100mW (i.e. - 20dBm) RMS after
adjustment for any mismatch.

Il. Validation Procedure

A dipole antenna meeting the requirements given in C63.19 was placed in the position normally occupied
by the WD.

The length of the dipole was scanned with both E-field and H-field probes and the maximum values for
each were recorded.

Measurement of CW
Using the near-field measurement system, scan the antenna over the radiating dipole and record the

greatest field reading observed. Due to the nature of E-fields about free-space dipoles, the two E-field
peaks measured over the dipole are averaged to compensate for non-parallelity of the setup (
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see manufacturer method on dipole calibration certificates, page 2). Field strength measurements shall
be made only when the probe is stationary.

RF power was recorded using both an average and a peak power reading meter.

Output Power Meter Output Power Meter

Sgnd i Directional Coupler /' Sgd ~ Directiond Coupler
Genertor ] Generdor Anplifier 7“ _\

Power Meter

Reference Power Meter
. Reference
Figure 7-2 Figure 7-3

Setup for Desired Output Power to Dipole Setup to Dipole

Using this setup configuration, the signal generator was adjusted for the desired output power (100mW)
at a specified frequency. The reference power from the coupled port of the directional coupler is
recorded. Next, the output cable is connected to the reference dipole, as shown in Figure 7-3.

The input signal level was adjusted until the reference power from the coupled port of the directional
coupler was the same as previously recorded, to compensate for the impedance mismatch between the
output cable and the reference dipole. To assure proper operation of the near-field measurement probe
the input power to the reference dipole was verified to the full rated output power of the wireless device.
The dipole was secured in a holder in a manner to meet the 20 dB reflection. The near-field measurement
probe was positioned over the dipole. The antenna was scanned over the appropriate sized area to cover
the dipole from end to end. SPEAG uses 2D interpolation algorithms between the measured points.
Please see below two dimensional plots showing that the interpolated values interpolate smoothly
between 5mm steps for a free-space RF dipole:

PAREEERR

4 \

(e fi
B e g T, 52, 20

. L
om oo om oW oo o

Figure 7-4 Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
A Inserpglcd H (<)
o . . o
Figure 7-6 Figure 7-7

2-D Raw Data from scan along transverse axis  2-D Interpolated points from scan along transverse axis
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lll. System Check Results

Validation Results

Frequency Input E-field Ta.rget %
(MHz) Power Result Field Deviation
(dBm) (V/m) (V/m)
835 20.0 161.1 163.6 -1.5%
1880 20.0 131.0 126.9 3.2%
Frequency Input H-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.421 0.445 -5.4%
1880 20.0 0.456 0.450 1.3%
Electric: Field Magnetic Field

RF

Signal Generator

. [F Amplifier

Proke

|

—‘ Dwal Directional Caupler

RF
Power Meter

Figure 7-8

System Check Setup

Proke

Dipale

1 cm to top edge of
dipole element
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8. MODULATION FACTOR

A calibration was made of the modulation response of the probe and its instrumentation chain. This
calibration was performed with the field probe, attached to its instrumentation. The response of the probe
system to a CW field at the frequency of interest is compared to its response to a modulated signal with
equal peak amplitude to that of a CW signal. The field level of the test signals are ensured to be more
than 10 dB above the ambient level and the noise floor of the instrumentation being used. The ratio of the
CW reading to that taken with a modulated reading was applied to the DUT measurements.

All voice modes for this device have been investigated in this section of the report. According to the FCC
3G Measurement Procedures, May 2006 for RF Emissions, variations in peak field and power readings.

This was done using the following procedure:

1. The probe was illuminated with a CW signal at the intended measurement frequency and
wireless device power.

2. The probe was positioned at the field maxima over the dipole antenna (determined after an
area scan over the dipole) illuminated with the CW signal.

3. The reading of the probe measurement system of the CW signal at the maximum point was
recorded.

4. Using a Spectrum Analyzer, the modulated signal adjusted with the same peak level of the
CW signal was determined.

5. The probe measurement system reading was recorded with the modulated signal. The
appropriate system crest factors for the modulation type were configured in the software to
the system measurements.

6. The ratio of the CW reading to modulated signal reading is the probe modulation factor (PMF)
for the modulation and field probe combination. This was repeated for 80% AM.

7. Steps 1-6 were repeated at all frequency bands and for both E and H field probes.

The modulation factors obtained were applied to readings taken of the actual wireless device, in order to
obtain an accurate peak field reading using the formula:

Peak = 20 - log (Raw - PMF)

This method correlates well with the modulation using the DUT in the alternative substitution method. See
below for correlation of signal:

Ch Freq LB GHz Trig Froe

Trig Fres

Center Freg|
1 GHz)

Ch Freq 156 G+iz

Center Freq|
i G|

et
|res &

Signal Track] Signal Track]
n ] e 0F|

Channel Power Power Spectral Density |l Channel Power Power Spectral Density

24.48 dBm /2.0000 MHz -38.53 Bz [oreroe 24.45 dBn /2.0000 HHz -3856 dBn/Hz [ooorocd
Les L) Log L
Figure 8-1 Figure 8-2
Signal Generator Modulated Signal Wireless Device Modulated Signal
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Modulation Factors:

. . E-Field H-Field
f (MHz) Protocol E(;IFI:II;j H(Zl::)d Modulation Modulation
Factor Factor
835 AM 193.30 0.5751 1.425 1.307
835 CDMA 295.40 0.9029 0.933 0.833
835 CW 275.50 0.7517
1880 AM 145.50 0.5966 1.452 1.220
1880 CDMA 212.00 1.0890 0.996 0.668
1880 CW 211.20 0.7278
. E-Field
f(MHz) | Protocol | EF®9 | Modulation
(V/m)
Factor
1880 CDMA / SO3 94.29 2.847
1880 CW 268.47
Figure 8-3

Modulation Factors
FCC 3G Note: “CDMA™ represents worst-case mode, while “CDMA/SO3” represents RC1/SO3 mode.

CW and Modulated Signal Zero-Span plots:

|I'r9rp'ChannsI

Agilent L |Freg/Channsl
Asten 30 alt ; m;ﬁ , m:ﬁg
Stant Freq Edr L]
188000000 GHz 188000000 GHz
Stnp frP.q 1 H\I‘Isl-llnlr;:-lT‘IEI
188000000 GHz .
CF Swep 200000 .
200000000 Wiz 5 T
Frig Offget (] ||1;?1ql;:‘|m::
0.00000000 Hz
Span @ Mz
Span0Hz Swrep 50 mes B pe)
WHW 3 MHZ Sweap 30 ms 01 pts)
|I'|aw'ChaunaI [Frea/Channel
; Center Fr_e'q " Attan 30 gl 2055 5 Canter Fr;qk
Start Freq Sran Frag
1 B0 Gz 155000000 GHz
Slop Frog Slop Frag
185000000 GHz 1 88000000 GHz
CF Sup SRS
3 0000000 Mz 300000000 MHz
Aty Ilan
Freq Offsat Frisg Offset
000000000 Hz 000000000 Hz
Span Hi Span Il Ky
WY 1 M Swaep S ms G501 pes) Sweep 50 ms G0 pis
Figure 8-4 Zero-Span Plots
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9. FCC 3G MEASUREMENTS

Sample pre-testing of the various modes were performed at the worst case probe location as part of
subset testing justification. See below for measured conducted power for applicable device modes:

. Handset Capabilities™:

*See Device Capabilities attachment for applicable device modes and powers.

Wireless

Base Station Simulator ««——RF Connector—» .
Device

Figure 9-1
Power Measurement Setup

Il. Worst-Case Probe Location Measurements

Below are RC/SO mode investigation results of the device at the worst-case (maximum) field point
location. The worst-case RC/SO was used for HAC testing.

Table 9-1
Handset 3G mode variation on RF Emissions
FCC Excl
. Time Avg. Peak Field FCC Limit
Mode Channel Backlight RC/SO Scan Center| Battery Antenna Field (Vim) (dBV/m) (dBV/m) M?:BG)IN RESULT Bloc4kj per
PCS 600 off SO3/RC1 Acoustic Standard Fixed 8.17 27.3 41.0 M4 none
PCS 600 off SO3/RC3 [ Acoustic Standard Fixed 23.13 27.3 41.0 M4 none
PCS 600 off SO3/RC4 | Acoustic Standard Fixed 23.35 27.3 41.0 M4 none
PCS 600 on SO55/RC3 | Acoustic Standard Fixed 23.63 27.4 41.0 M4 none
PCS 600 off SO55/RC1 | Acoustic Standard Fixed 23.27 27.3 41.0 M4 none
PCS 600 off SO2/RC1 Acoustic Standard Fixed 23.20 27.3 41.0 M4 none
PCS 600 off SO2/RC3 [ Acoustic Standard Fixed 23.54 27.4 41.0 M4 none
PCS 600 off SO9/RC2 | Acoustic Standard Fixed 23.19 27.3 41.0 M4 none
PCS 600 off SO9/RC5 [ Acoustic Standard Fixed 23.32 27.3 41.0 M4 none
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VERALL MEASUREMENT SUMMARY

BEJVX8360

VX8360, UX8360, CX8360,
LG8360, MX8360

123ABC1234
Table 10-1
HAC Data Summary for E-field
Conducted " . . FCC Excl
Band | Channel | Backlight [ RC/SO |ScanCenter| Battery | Antenna | PoweratBS :.'"I‘: ‘\\I‘I’g' P?é‘vFl'e'd Fgg\';l"“" MARGIN | RESULT |Blocks per,
(dBm) I || (L) () (dB) 44
E-field Emissions
CDMA 1013 off SO55/RC3 | Acoustic Standard Fixed 24.45 66.87 35.9 51.0 M4 none
CDMA 384 off SO55/RC3 | Acoustic Standard Fixed 24.15 61.48 35.2 51.0 M4 none
CDMA 777 off SO55/RC3 | Acoustic Standard Fixed 24.44 62.18 35.3 51.0 M4 none
PCS 25 off SO55/RC3 | Acoustic Standard Fixed 24.25 22.56 27.0 41.0 M4 none
PCS 600 off SO55/RC3 | Acoustic Standard Fixed 23.96 23.41 27.4 41.0 M4 none
PCS 1175 off SO55/RC3 | Acoustic Standard Fixed 24.06 23.74 275 41.0 M4 none
Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
Note: Worst-case measurement evaluated for worst-case 1/8 rate gating condition in RC1/SO3; Mute=Yes
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BEJVX8360

VX8360, UX8360, CX8360,
LG8360, MX8360

123ABC1234

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted . . A FCC Excl
Mode | Channel | Backlight | RC/SO |ScanCenter| Battery | Antenna | PoweratBS :,""e Avg. | PeakField | FCCLImit |\ ooy | RESULT |Blocks per
ield (A/m) | (dBA/m) (dBA/m)
(dBm) (dB) 4.4
H-field Emissions
CDMA 1013 off SO55/RC3 | Acoustic Standard Fixed 24.45 0.1427 -18.5 0.6 M4 none
CDMA 384 off SO55/RC3 | Acoustic Standard Fixed 24.15 0.1456 -18.3 0.6 M4 none
CDMA 777 off SO55/RC3 | Acoustic Standard Fixed 24.44 0.1526 -17.9 0.6 M4 none
PCS 25 off SO55/RC3 | Acoustic Standard Fixed 24.25 0.0865 -24.8 -9.4 M4 none
PCS 600 off SO55/RC3 | Acoustic Standard Fixed 23.96 0.0812 -25.3 -9.4 M4 none
PCS 1175 off SO55/RC3 | Acoustic Standard Fixed 24.06 0.0922 -24.2 -9.4 M4 none
Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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BEJVX8360

VX8360, UX8360, CX8360,
LG8360, MX8360

123ABC1234

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Mod Channel | Backlight | RC/SO [Scan Center| Batt Ant Time Avg. | Peak Field | FCC Limit M:IgglN RESULT
ode anne ackllg can Center attery ntenna Field (Vlm) (dBV/l'ﬂ) (dBV/m) (dB)
Probe Rotation at Worst-case
Pcs | 600 | off [S055RC3] Acoustic | Standard | Fixed 25.17 28.0 4.0 M4
E(roll)
22.7 V/im= 0.99 dB
50
45+
40
35
30+
E05 -
= \ ]

20 C ey Mﬂ
15-F
10-F
5+

OZI\IIII\I [ I S I S S I S A S Y I A B
0 50 100 150 200 250 300 350
Deg
Figure 10-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 10-1 or Figure 10-2
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11. EQUIPMENT LIST

Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/07 Biennial | 10/10/09 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/13/08 Annual 3/13/09 US39210313
Agilent E4432B ESG-D Series Signal Generator 8/8/06 Biennial 8/8/08 US40053896
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46110872
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/07 Biennial 8/31/09 GB41450275
Rohde & Schwarz | CMU200 Base Station Simulator 5/29/08 Annual 5/29/09 836371/0079
Rohde & Schwarz | CMU200 Base Station Simulator 9/7/07 Annual 9/6/08 833855/0010
Rohde & Schwarz | CMU200 Base Station Simulator 12/6/07 Annual 12/5/08 107826
Rohde & Schwarz | CMU200 Base Station Simulator 12/13/07 Annual 12/13/08 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 12/12/06 Biennial | 12/11/08 101695
Rohde & Schwarz NRVS Single Channel Power Meter 7/3/07 Biennial 7/2/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 7/13/07 Biennial 7/2/09 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/07 Biennial 1/15/09 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/08 Biennial 3/11/10 1064
SPEAG CD835V3 Freespace 835 MHz Dipole 1/16/07 Biennial 1/15/09 1003
SPEAG DAE3 Dasy Data Acquisition Electronics 11/13/07 Annual 11/12/08 455
SPEAG DAE4 Dasy Data Acquisition Electronics 8/29/07 Annual 8/28/08 665
SPEAG DAE4 Dasy Data Acquisition Electronics 1/30/08 Annual 1/29/09 649
SPEAG ER3DV6 Freespace E-field Probe 11/20/07 Annual 11/19/08 2335
SPEAG ER3DV6 Freespace E-field Probe 1/28/08 Annual 1/27/09 2332
SPEAG H3DV6 Freespace H-field Probe 11/20/07 Annual 11/19/08 6170
SPEAG H3DV6 Freespace H-field Probe 1/28/08 Annual 1/27/09 6180
Table 11-1

Equipment List

*Calibration traceable to the National Institute of Standards and Technology (NIST).
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12. MEASUREMENT UNCERTAINTY

Wireless Communications Device Near-Field Measurement
Uncertainty Estimation
Uncertainty Component %aé? Data Type |Prob. Dist.] Divisor [Ci (E)|Ci(H)] Unc. (dB) | Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 1 1 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 1 1 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 1 1 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 1 1 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 1 1 0.01
Probe Modulation Factor 0.270 Accuracy R 1.73 1 1 0.16
Boundary Effects 0.105 Accuracy R 1.73 1 1 0.06 |*
Probe Positioning Accuracy 0.20 Accuracy R 1.73 1 10.670 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 1 10.670 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 1 1 0.03 *
Resolution to 2mm error 0.210 Tolerance N 1.00 1 1 0.21
System Detection Limit 0.05 Tolerance R 1.73 1 1 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 1 1 0.02 *
Integration Time 0.11 Tolerance R 1.73 1 1 0.06 *
Response Time 0.033 Tolerance R 1.73 1 1 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 1 1 0.06 *
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 1 1 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 1 1 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 1 1 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 1 1 0.06 *
Power Drift 0.21 Tolerance R 1.73 1 1 0.12
Combined Standard Uncertainty (k=1) 0.66 16.5%
Expanded Uncertainty [95% confidence] (k=2) 1.33 32.3%
Expanded Uncertainty [95% confidence] on Field 0.66 16.2%
Table 12-1

Uncertainty Estimation Table

Notes:

1. Test equipments are calibrated according to techniques outlined in NIS81, NIS3003 and NIST Tech Note 1297. All
equipments have traceability according to NIST. Measurement Uncertainties are defined in further detail in NIS 81
and NIST Tech Note 1297 and UKAS M3003.

2. * Uncertainty specifications from Schmidt & Partner Engineering AG (not site specific)

Measurement uncertainty reflects the quality and accuracy of a measured result as compared to the true value. Such
statements are generally required when stating results of measurements so that it is clear to the intended audience
that the results may differ when reproduced by different facilities. Measurement results vary due to the measurement
uncertainty of the instrumentation, measurement technique, and test engineer. Most uncertainties are calculated
using the tolerances of the instrumentation used in the measurement, the measurement setup variability, and the
technique used in performing the test. While not generally included, the variability of the equipment under test also
figures into the overall measurement uncertainty. Another component of the overall uncertainty is based on the
variability of repeated measurements (so-called Type A uncertainty). This may mean that the Hearing Aid immunity
tests may have to be repeated by taking down the test setup and resetting it up so that there are a statistically
significant number of repeat measurements to identify the measurement uncertainty. By combining the repeat
measurement results with that of the instrumentation chain using the technique contained in NIS 81 and NIS 3003,
the overall measurement uncertainty was estimated.
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13. TEST DATA

See following Attached Pages for Test Data.
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A\ PETEST

MEENING LABORATORY, |NC

PCTEST Hearing-Aid Compatibility Facility

DUT: ¥VX8360
Type CellulanPCS CDMA Phone with Bluetooth and EvDO
Serial: SAR 1
Backlight off
Dty Gyl 1.1

Measurement Standard: DASYS (High Precision Assessment)
DASYE Configuration:

Probe: ER3DWE - SM2335; Calibrated: 11/20/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 SnEB5; Calibrated: 8/29/2007
Phantom: HAC; Type: SDHAC PO1 BA;
Measurement SYW: DASYY, V4.7 Build£3;

Low.ch CDMA/Hearing Ald Compatibility Test (101x101x1):

Measurement grid d«=5mm, dy=5mm
Maximum value of peak Tctal field = 62 4 Wm
Probe Modulation Factor = 0.933
Reference Value = 79.1 Vim, Power Drift = -0.149 dB

Hearing Aid Near-Field Category: M (AWF 0 dB)

Peak E-field in Y/m

Date: 7/30/2008

|Grid 1| Grid 2|Grid 3
I51.5 556.3 556.0
iGrid 4iGrid SiGrid &
|96.8 !62.4 !60.7
Grid 7/ Grid 8/Grid 9|
56.8(62.0 60.0
dB
0.000
1.03
-2.06
-3.10
-113
516
0dBE =62.4V/m
© 2008 PCTEST
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A\ PCTEST'

LABDRATORY, IN

PCTEST Hearing-Aid Compatibility Facility

DUT: VX8360

Type Cellulan/PCS COMA Phone with Bluetooth and EvDO
Serial SAR 1
Backlight off
Dby Oyicle: 1

unication System: Cellular COMA; Frequency: 848.31 M
Measurernent Standard: DASYS (High Precision Assessment)
DASY4 Configuration:

o Probe: H3OWE - SNE170; Calibrated 11202007
» Sensor-Surface: (Fix Surface)

» Electronics: DAE4 SnE65; Calibrated: 8/29/2007
& Phantom: HAC; Type: SDHAC P01 BA;

e NMeasurement SW: DASYY, V4.7 Build £3;

High.ch CDMA/Hearing Aid Compatibility Test {101x101x1):

Measurement grid d«=5mm, dy=2mm
Maximum value of peak Total field = 0127 Afm
Probe Modulation Factor = 0.833
Reference Value = 0.118 Afm; Power Drift = -0.010 dB
Hearing Aid Near-Field Category: N (AWF 0 dB)

FPea: Hfieldin Adm
[Grid1|Grd 2 |Crd 3|
0.1220.097(0.066
(Grid4 [Gnd 5 |Grid 6|
0.127/0.1020.068
[Grid 7 |Grid 8 [Grid 9 |
0.127/0.1020.067

Date: 7/30/2008

dB

-3.89

-7.78 j

0.000
5 i
-1.94 :
-b.83 IE

-9.72
0dB=0127Am
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A\ PETEST

MEENING LABORATORY, |NC

PCTEST Hearing-Aid Compatibility Facility

DUT: ¥vX8360
Type CellulanPCS CDMA Phone with Bluetooth and EvDO
Serial: SAR 1
Backlight off
Dty Gyl 1.1

Measurement Standard: DASYS (High Precision Assessment)
DASYE Configuration:

Probe: ER3DWE - SM2335; Calibrated: 11/20/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 SnEB5; Calibrated: 8/29/2007
Phantom: HAC; Type: SDHAC PO1 BA;
Measurement SYW: DASYY, V4.7 Build£3;

High.ch/Hearing Aid Compatibility Test (101x101x1):

Measurement grid d«<=5mm, dy=5mm
Maximum value of peak Tctal field = 23 6 Wm
Probe Modulation Factor = 0.996
Reference Value = 308 Vim, Power Drift = -0.005 dB

Hearing Aid Near-Field Category: M (AWF 0 dB)

Peal: E-field in v/m
Grid 1| Grid 2|Grid 3
|22.7 ;23.6 522.?
Grid 4%’(%%’@@ 6
|19.5 523.5 ;22.3
\Grid 7/Grid 8/Grid 9
17.015.7 [15.1

Date: 7/30/2008

dB
0.000
-1.87
-3.74 “
561 b ‘
_T..dB n
-9.35 .
0dE=236Vim
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PGTEST

AING LABDRATORY, INC

PCTEST Heanng-Ald Compatlblllty Facility

DUT: VX8360

Type Cellulan/PCS COMA Phone with Bluetooth and EvDO

Serial. SAR 1
Backlight off
Dby Oyicle: 1

Measurernent Standard: DASYS (High Precision Assessment)

DASY4 Configuration:

o Probe: H3OWE - SNE170; Calibrated 11202007

Sensor-Surface (Fix Surface)

Phantorn: HAC; Type: SDHAC P01 BA;
Measurement SW: DASYY, V4.7 Build £3;

»
» Electronics: DAE4 SnE65; Calibrated: 8/29/2007
-
-

dB
0.000

-1.69
-3.38
-b.07
-6.76
-B.45

High.ch/Hearing Aid Compatibility Test {101x101x1):

Measurement grid d«=5mm, dy=2mm
Maximum value of peak Total field = 0.062 Afm

Probe Modulation Factor = 0.668

Reference Value = 0.093 A/m; Power Drift = -0.007 dB
Hearing Aid Near-Field Category: N (AWF 0 dB)

Peal: H-field 1n Adm

Grid 1 |Grid 2 [Grid 3 |
0.060 0.059(0.041
[Grid 4 [Grd 5 |Grid 6
0.0620.0610.043
Gad7 iGrid 8 |Grid 9
0.053 0.052|0.040

Date: 7/30/2008

0dB=0.062Am
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N PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1003
Type: CD835V3
Serial: 1003
Dty Cyela: 11

Measurement Standard: DASY4 (High Precision Assessment)
DASYS Configuration:

Probe: ER3DVE - SM2335; Calibrated: 11/20/2007
Sensor-Surface: Omm (Fix Surface)

Electronics: DAES SnEBS; Calibrated: 8/29/2007
Phantom: HAC; Type: SDHAC P01 BA;
Messurement SW: DASYS, W47 Build 53;

835MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x361x1):

Measurement grid d«=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Yalue = 104.1 Vim; Power Drift = 0.081 dB
Average value of Total (interpolated) = 161.1 Y/m

Date: 7/22/2008

dB
0.000
-2.50
-5.00 i
-7.50
-10.0
-12.5
0dE =184 1%W/m
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N\ PETEST"

GINEENING LABDRATORY, |HCT

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1003
Type: CD835VW3
Serial: 1003
Dty Cyiela: 11

1. CW; Frequency: 8
Measurement Standard: DASY4 (High Precision Assessment)
DASYE Configuration:

Probe: H2DWE - SMNE170; Calibrated: 11202007
Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 SnE65; Calibrated: 82972007
Phantom: HAC; Type: SDHAC PO1 BA;
Measurement SW: DASYY, V4.7 Build 53;

835MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x361x1):

Measurement grid d«=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Walue = 0443 Afm; Power Drift = -0.186 dB
Maximum walue of Total (interpolated) = 0421 Afm

Date: 7/22/2008

dB
— 0.000
—-4.36
= -8.72
-13.1
-17.4
-21.8
DdE=0421Am
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A PCTEST'

ENGINEENING LABRDNATORY, |HE

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1002

Type: CD1880Y3
Serial: 1002
Dty Cyiele: 11

Measurement Standard: DASY4 (High Precision Assessment)
DASYY Configuration:

Probe: ER3DWE - SN2335; Calibrated: 11/20/2007
Sensor-Surface: Omm (Fix Surface)

Electronics; DAE4 SnE65; Calibrated: 82972007
Phantorn: HAC; Type: SO HAC P01 BA;
Measurement SW: DASYS, V4.7 Build 53;

1880MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x181x1):

Measurement grid de=5mm, dy=2mm
Probe Modulation Factor = 1.00
Reference Value = 1425 Vim; Power Drift = -0.196 dB
Average valle of Total (interpolated) = 126 6 Vim

Date: 7/29/2008

dB
— 0.000

—{-1.40

-2.79

-4.19

-5.58

-6.98

0dB=128.5%/m

© 2008 PCTEST

FCC ID: BEJVX8360 HAC (RF EMISSIONS) TEST REPORT

@ LG

Reviewed by:
Quality Manager

HAC Filename: Test Dates: EUT Type:

0807241022.BEJ July 29 - 30, 2008 Cellular/PCS CDMA Phone with Bluetooth and EvDO

Page 33 of 70

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.2
07/22/08



PCTEST

GINEENING LABDRATORY, |NG

PCTEST Heanng-Ald Compatlblllty Facility

DUT: CD1880V3 - SN1002
Type: CD1880W3
Serial. 1002
Dty Cyele: 11

1D

requency:

Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

Probe: H3DWE - SMNE170; Calibrated: 11202007
Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Snees; Calibrated: 8/23/2007
Phantom: HAC; Type: SDHAC P01 BA;
Messurement SW: DASYS, W47 Build 53;

1880MHz, 100mW/20dBm
Hearing Aid Compatibility Test (41x181x1):

Measurement grid d«<=5mm, dy=5mm
Probe hModulation Factor = 1.00
Reference Walue = 0484 Afm; Power Drift = -0.007 dB
Maximum walue of Total (interpolated) = 0.456 Afm

Date: 7/22/2008

dB
0.000

-3.16 s

-6.32
.5"'
(R
-9.48
-12.6
-15.8
0dE =0456A/m
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14. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.
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Calibration Labioratory of
Schreld & Pastnor

Englnearing &G
Zeugnopsstrasse 43, E004 Ziwlch, Sacizarinnd

g SphewecizoTischat KAlieardirngt

C Farulva silsae delalonnugy
Bagryizlia sl st oo ol Earabars

S 5wl Calibrutan Sarice

Anaa itz by ihe Swds Aoredbrn Serdus 1565 Asredilatlon We! SGE 108
The Swins Ascran treloh Sandac |15 onc of e sidesden pe FMa Eo
Wuliztoral dgraaimed Pt Glee cecagniian of callbraiion cedifuzpkan

Glossary:

MNOR:x y.Z sensivity in free spacs

ocp diode comgnasion point

Polzrization v i tatation around probe axis

Polarization & 4 rotation around an axis that is In the plane norrel 1o probe Axis (ot

FeasUrcrent cenler), Le., & = 0 i normal to prebe als
Connecter Angle  information used n DASY systarn to align probe sensor X to the robot
coordinate gystern

Callbratian {8 Performed Ascarding to the Following Standards:
a) |EEE Std 1:509-2005, * IEEE Standarc for sallbration of clectromagnetic Tield semsars and
prabes, excluding antennas, from @ kHz 19 40 5Hz", Docember 201005,

Mathads Applicd and Interpratation of Parameters:
v NORMEY 2 Assessed for E-fiekd pularizaton 3 = Q for XY sensors and & = 80 for 2 senscr
= 800 MHz i TEM-ecll; T = 1850 MH2 R22 wavequide).

o WORM Y,z = NORMY, v, ¢ * requongy,_responze (sea Fraquancy Response Char).

o  DCPx s DCP gfe numencal linsarizaion paramaters assessed based on the data of
pouer sweep ine uneecaicy requires . DCP doss not depend on fregquenty.

v Seitenaal isoieoy (A0 devistion from isotropy): in @ luoally homogeneous field realized
115:0 an open waveguids selup.

v Sorgor OFsok The sonsor offser corespnnds 1o Me offset of vidus! measurerent center
from the probe lip fon probe axis), ko olErancs reguirad.

o  Croomector Angle: The angie is assnzeed using be information gained by debermining the
MORMY (o uncerainty required).

Cerifiemihs e ERF253F Mol Page 20l 9
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ERZDVE SN:2335 November 20, 2007

Probe ER3DV6

SN:2335

Manufactured: May 31, 2006
Last calibrated: July 10, 2006
Recalibrated: November 20, 2007

Calibrated for DASY Sysiems

e ann-compalible w th DASYZ aystsm!)

izt Ficsnr Mot ER3-ZHE0 NG e Fd il
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ERIDVE SH:2335

Mavember 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensitivity in Free Space [p\fs’{\-‘."mf] Diode Comprassion”™
Maarimx 1.64 £ 10,1 M ik=d] OCP X B3 mh
Marry 1.67 + 101 % {k=2] DCEY 83 mY
HaormZ 182 + 101 % (k=2} OCP Z 96 mY

Frequency Corroction

X
L
z

Sansor Offset

X
A
£

Connector Angle

0.0
0.0
1.0

[Probe Tp to Senser Canler)

2.5 mm
2.3 mm
Z2H mm

=285 °

measurarnent multplled by tha coverage factor kw2, which far a nomnal distrkution
corresponds bo 4 coverage prabability of approxtmately 93%.

A nymaisd lnmafcaliur gz nelel, wcans e gl r2quise

Carhoere bl sHEPEAE MonlT Faged of &
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ER3IDVE SH:2335

Novermber 20, 2007

Frequency Response of E-Field
(TEM-Cell:if 118 EXX, Waveguide R22)

Froquency response [nonnalizecd]
= ta - .
Lh]
e

G e
2 &=

=
i
1

=

: - . — .
i ==:l=—.~._...—-="::-n—"ﬂ
-
. _I. - —_——
| e L
. |___ e R
1 [
1003 1300 FIHIM RN ArEd
f [MHz]
—a—TEM -8Rz
—+—TEM

3

& Rx

Uncerainty of Fraguency Response of E-fleld: +6.3% [k=2]

Carl¥ zale Mot L 320035 oS
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ERIDVE SN:2335 November 20, 2007

Receiving Pattern (¢), 3 = 0°

e —_—

£ = 600 MHz, TEM ifi110EXX ; f=2500 MHz, WG R22

Receiving Pattern (¢), 9 = 90°

f = 600 MHz, TEM fi110EXX

—

Coriificale Mot ER3-2335_NewdT Page & o B
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ER3IDVE SN:2335

Emror [48]

Ertar {dB]

Movember 20, 2007

Receiving Pattern (¢), 3 = 0°

g MHE

G {GAMHE
——EOMHz
¥ w1600 tHe
o 2500 MHz

Uncertainty of Axlal laotropy Assessment: & 5% (B=2)

Receiving Pattern (¢), $ = 90°

—— 0 M |
—8- 100 [He
L —eann e |
j |-—l—1sunr.1Hz I
* e 2500 MHz

§['] ‘

Uncartal aty of &xdal Isotropy Asscssmont: & 0.5% (k=2]

o igaale: M ER:%EHE—&__HD‘-‘E'." Paca? o'l
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ER3DVE 5N:2335

Serizor Valkage [

Error [63]

Hovemboer 20, 2007

Dynamic Range f(E-field)
{Weveguide R22, f = 1800 MH2)

Lneseralnly of Linearlty Assessment: * 0.6% (k=2}

Cartif. 2372 Mo; ER2-25385 Mawl? 1Paga & afy
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ER3IDVE SM:2335

Hovember 20, 2007

Deviation from Isotropy in Air
Error ($, 3), f=900 MHz

WD Al Bl ED
Oeohod  EGE-0AD

Error [4E]

I R —
B-L.E-040 -0 400,24 B-0L.20-0.00
O2.40-0.560 O0.60-0.00 W0 &-1 00

Uncertainty of Spherical laolropy Assassment: £ 2.6% (k=3)

Carificaie Mn: FR3-2335_Nowl? Fape ofl
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Calibration Laboratory of e @% Schwetzerischer Kallbrierdienst

Schmid & Partner = Senvica sulsso d'étalonnage
Engineering AG Servizl svkzzero di taratura

w.gmm.mga, 8004 Zurich, Switzerland E‘e{"_‘;}:‘\‘\}k Swiss Calibration Service

Accredited by the Swiss AscreditaSion, Service (SAS) Accreditation No.: SCS 108

The Swiss A S iz one of ar ies to the EA

Multilstoral Agraomant for the recagnition of i

The and t

All have been

This calibraion curblicate dacanents the raceabllty b national standards, which realize the physical units of measurements (SI).

with oanfi prabability are given on tha folicwing pages and are part of he cerilcate.

Calibration Equipment used (M&TE crifical for calibration)

I the doasd labarstery Sdlity: anvironmant temporaturs (22 £ 3)°C and hurmidity < 70%.

Primary Stancards e Cal Date (Calbrated by, Genificate No) Scheduied Calibraton
Power meter E44158 G341203874 26-Mar-07 (METAS, No, 217-00670) Mar-08
Power sansor F44124 MYA1408277 28-Mar-07 (METAS, No. 217-00670) Mar-08
Power sensor E4412A MY41408087 20 Mar 07 (METAS, No, 217-00E70) Mar-08
Reterance 3 dB Attenuator SM: 35054 () B-AUG-CT (METAS, No. 217-00719) P08
Referance 20 dB Attenuator SM: 55086 (20b) 26-Mar-07 (METAS, No, 217-D0ET1) Mar-08.
Ralerance 30 0R Attenuator SN: S5129 (308) 8-4ug-C7 (METAS, No. 217-00720) Aug-08
Referancs Srobe HIDVE SH; 8182 20007 (SPEAG, No. H3-8182_0cl07) ost.08
DAE4 Sz 654 20-8pr-OT (SPEAC, No. DAES-654_Apr0T) Apr0p
Secondary Standanis I # Check Date (in house! Schetubed Check
RF generator HP 0846C USIB42U01700 A-Aug-59 (BPEAG, in houst chick D6t 0T) In houss check: Oct-08
Niabwerk Analyzer HH 3753E US37380585 18-0ct-01 [SPEAG, In house check Oct-0T) In housa check: Oc-08
Narne Function
Galibrated by: )z
Approved Ey:
This i st L g wrcapd in full without wiitlen spproval of th Y-
Certificate No: H3-5170_Nov0T Page 10t 8
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Calibration Laboratory of
8Schmid & Pariner
Engineering AG

2eughausstrasse 43, 80404 Forleh, Swlizerland

Schwsizerischer Kalbrerdianst
Servica suisse d'ialonnage
Servizio svizzero dl taratura
Bwiss Cafbration Sorvlce

S
c
S

Aggreditsd by e Swise Accraditation Senvise (S45) Accroditation No.: SCS 108
The Swiss Accreditutivn Service 1S one of the slgnatories to the EA
Multhateral Agresment for the recognition of calibration certificatas

Glossary:

NCORMx,y,z sehsitivity in frec spacs

CCP dicde compression poi:

Folarization ¢ o rotation around probe axis

Polarization 9 & rotation around an axis that is in the plane normal to probe axis (at

measurement center), ke., & = 0 is normal to probe axie

Connector Angle  information used in DASY system to align probe sensor X 10 the robot

coordinate system

Calibration is Performed According to the Following Stancards:
a) IEEE Sid 1309-2005, © IEEE Standard for calibration of electremagnetic field sensors and

probes, excluding antennas, from 9 kHz to 40 GHZ", Lecember 2008,

Methods Applied and Interpretation of Parameters:

X Y.Z_alaial: Assessed for E-field polarization & = 90 for XY sensors and 8 = O for £
sensor (f < 800 MHz in TEM-cell; f > 1800 MHz: R22 waveguide;.

X Y.Z{(h_alataz= X Y.Z_aflaia2® frequency response {see Frequency Respunse Chart).

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of
power sweep (no uncerainty required). DCP does not depend on frequency.

Spherical isotropy (3D deviafion from isotropy): in a locally homogeneous fieid realized
using an open waveguide setup.

Sensor Offsef: The sensor offset corresponds to the offset of vidual measurement center
frarm the probe fip (0N probe axis). No tolerance required,

Connector Angle: The angle is assessed using the information gained by datermining the
X_alataz ino uncertainty required).
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H3DVE SN:6170

November 20, 2007

Probe H3DVG6

SN:6170

Manufactured: May 19, 2005
Last calibrated: October 13, 2006
Recalibrated; November 20, 2007

Calibrated for DASY Systems

[Ncte: non-cernpatibla with DASY2 systemt)
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H3iDVE SN:6170

November 20, 2007

DASY - Parameters of Probe: H3DV6 SN:6170

Sensitivity in Free Space [A/m / N{pV)]

X
hi
2

a0

2.494E-03
2.631E-03
2.954E-03

Diode Compression’

DCP X
RCPY
DCP Z

5 mvy
85 mv
86 my

Sensor Offset

X
Y
i

Connecior Angle

at a2

1205E-4  1.60BE-6 £ 5.1 % (k=2)
5.69BE-6 -2.55TE-5 = 5.1 % (k=2)
-6.796E-5  2.893E-5 + 5.1 % (k=2)

(Prabe Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

-358 °

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 approximataly 95%.

T americak i pRIATIAISr LIAGEIRINTY not reguien
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H3DV6 SN:B170 November 20, 2007

Frequency Response of H-Field
(TEM-Cell:ifi110, Waveguide R22)

i 14 v s
3 |
i
e 12t
kS
£
21
£
2
£ 10
: g ;
©os
: GO e S - I [ PV PP Mo
©E i
: = i
H [y H
.8 i i
CoWoag - - |
; i
| e Lo | !
! i
08 ; U N S ]
a 500 1008 1600 2000 250 anod
tiMHz]
Py —&— TEM —B—R22
Uncertainly of Frequency Response of E-field: £ 6.3% (k=2)
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H3DVe6 SN:6170 November 20, 2007

Receiving Pattern (¢), 9 = 90°

), 8 =0°

Receiving Pattern (¢

f= 300 MHz, TEM HI110EXX f= 2500 MHz, WG R22
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H3DVE SN:6170

Error [dB]

Cartificats Ne: H3-BT70_Novl¥

Errer [dB]

November 20, 2007

Receiving Pattern (4), 3 = 90°

—&— 300 MHz

| el B0 MHz

—E— 1000 Mz

i
. et 750 MHz
|

- —ih— 2500 Mz

360

180
#1'1

240

Uncertainly of Axial isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (), 9 = 0°

| —o— 300 1t
I'-ﬂ- 60 MHz
—0— 750 MHz
el 1300 MHz
[ 2500 MHz |
(x &0 120 a0 240 jelile) 0
41

Unecertainty of Axlal Isotropy Assessment: £ 0.5% (k=2}
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H3IDVE SN:6170

Sansor Voltage [uv]

Errer [dB]

—

-

ey

e

s

November 20, 2007

Dynamic Range f{H-field)
{Waveguide R22, f = 1800 MHz}

. /o

SXY ma ——7

H fAfmy at 1500 KMHz

P oon 0.01 0.1 1
i K [Af] at 1800 MHz
Uncertainty of Linearity Assessment: & 0.6% [k=2)
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurich, Switzedand

A —
, bl
"':'rde—.:'l -

Arcrecibed by the Swiss Fedaral Defoo of Motmdogy and Aocredliagan
The Swiss Acoredilalion Senvice is one of the signatodes to the EA
MuHilaberal Ageaement fer tha repognition of calibratian vertificates

Client PC Test

Acereditation No; SCE 108

Schweizerisaher Kalibrsrdienst
Larviee suissa d'Gtalonmage
Sorvizio sviezere di tarslura
Swiss Calibration Service

Carllficate Ma: CDEISV3-1003_Jan0T

[CALIBRATION CERTIFICATE

Objact CDB35v3 - SM: 1003

Callzration proseoursisi QA CAL-20.v4

Calibration pracadurs for dipales in air

Callbration date: January 16, 2007

Conditicn of lhe calbialed tam | Tolarance

Al czilbiralices Dava boan consusted 11 1@ chsed laboratary fadlity: srereinent empecalure (22 £ 3)°0 80d honniditg = 0%,

Calibealian Ecuipment used (TS crilizal far calibrabon)

Thes salfralion cerificabe docurments tha Fscasbility 2 nabonal sterdands, which reaize [ha physical units of measuremacks (510

Prrmary Slandands n# Cal Duler (Cakarabed by, Certiflcals Ko Soneduled Calibalinn
DwEd SN EB0 1-kear-CE |SFEAE, Mo, [k a-GE0_Rarli)] Calibea lar, Mar-07
Praba ER30ME Sh: 2316 ADecE (SPEAG, Mo, ERE-2334_DeclS) Calibratiar, Dec-07
Praba HAOVE Shi EOEE 2H0es-03 (SPEASE, Mo, H-B08E-Daela) Calibwslian, Dec-07
Secordary Standarzs o4 Caecy Data [n houss) Sohadusd Check
Prawer meter E7W-14198 ER4R0EE 42.0up-03 (SPEAG, in houes chack Ool-D6) In house check: Caol-0Y
Prracr sensor HR 84514 YA DA A0RAug-0T (SPEAG, in house chack Oof-06) N NousE: gneok; Cal-ae
Prrwer sanisor HP S451A MYLRERn ACFA 0T (BPEAG, in houga oleck Chot-D6) N house check: Cal-08
Mebacrk Bnalyzar P BTS3E JEATIHIGEL A8-Oat01 (SPEAS. I hidlse check Q6] n nousE eheck; Oal-07
RF generaiar Ras SMTIG Shi 1000ES DE-baHId (SPEAG, i hiowsa chack Mow-058 0 Aose cheok: Mow-0F

kenn Fuacton Sizrahune
Calinrate: ay: Bike kel Laharamry Technisan R T

e RSV [ \1l_‘1

s by Fin Bamholt lachnizal Direcior

This zalieakon carifizate shell el be raprodyced aacact In fal without wrblen soproaal of the lababary.

P Momed et

spued: Karch &, 20

Cartificats No: GOBISYI-1002_Jan? Page 1 of G

FCC ID: BEJVX8360 HAC (RF EMISSIONS) TEST REPORT

Reviewed by:
Quality Manager

@'
EUT Type:

Cellular/PCS CDMA Phone with Bluetooth and EvDO

HAC Filename: Test Dates:
0807241022.BEJ July 29 - 30, 2008

Page 53 of 70

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.2
07/22/08



Calipration Labaratory of
Eohmid & Farfner

g Suhwalierische Halibrigrdiensl
Saprdlee aulnse ddRinnnag:

EngInearing AG L canizio sviezoen i trsturn
Cnighaessiragse 43, BI$ Fuklch, Ewatocrlond 3 suius Caliovation Service
Azradiied oy e Suiss Frdwal Oz of MESoogy ard Accnodiomizn Axciaditation Mo S0S 106

The Swdss Accreditallan Serudum is2us af L gignaloclss W the EA
Wilzabaral Agrecment Fer the recagnitlan of callbrallan cariticags

References

M

AMSIPCES 122007 [Lraft 3., 2009)
Smierlcan Masions! Standard Too Melbaks of Besst ecent of Somnpalibility becwsan Weenless ComtmLn eatiors

Cwavioees and Hearing Aics.

Meathods Applied and [ntempretation af Parameters:

Coarciiate e y=sls 15 o thie direction of tne dipale amns. @-ax e i ron ke basls of the antzma
{inauntec an tha tabla) tewards ifs faed point setvcon e e dpoe arme. x-axis & oofmal b the oLAcE axes.
I saincidenos with stardad [1], the messuramant pia-es (uobe sensor o8 e are selzced 1o e et a
clizianre of 10 nm abowe b top cdae of the dpee a:me.,

ideasureinent Condibans: Furthes dotails ane avakakds from the hardcnnisa at ke &0 of the cetfeote, Al
fiqu rez statad (4 the centifinge rre velid at tha frequanay isdicsbed. The foraprd pesver 1o ke d pote connector
15 55 with a calibraied power meter coraected ard maonkc rad with an muskiliany powos moeber ceonecled &
direczional colpler. W hils he d-ack undar Bsetis uennected, the forward povier is adjustad <o e saony level,

Antonna Pasiticnicg, The digole iz rmounted an 2 MAT Tesl Arch ohangam us ng ihe matshiog dipole oositiewr
with. she arms horizoatal st he lesdivg cable coming fom the flnor. The measorcmoils o efarmed aa
shisldud oo wH» absodsera srounc e setap 1o erduce e refieetio 1s.

Itis wewidied balore e moLnting oF the dipale unde e Tast Arch obardan, ot s ares are parecthy i a line.
ILis instalked on tha HALD dipsie pastione: with ks arms paraliel below the deleclric ralargrce wint ard ame 1o
meave eleztically In vorisal d rrction withow! chardiog ils reiative poslion o tne jop ceqter of thr Test Arch
phantoen. The vertical istarws Lo e probe iz adjusted afer dipale soonlicg with @ GASYE S0 faoe Check job.
Before e measuramr.ent, tha Hieanos Dewseer pkarlom suface and prehes fin is ver f ed. Tne proper
mazsurericnl dislanes is selested by choosing the matck-ng sastian of tha 480 Tes1 Arch phang with 174
perpar device raferares pein! (uppsr SU0Tace oF the digole) aad the masching grid refaranca poll (i of the
probe) conslder ar; ike probe 2ensar offsat. The werticed disterce W Lhe rebe $ geeeqtia Jor the acouracy.

Feod Paint Jmpedance and Raiwn | sss: Thara prreredes are moasuice wsing & 1P 3753E Veslor Malweors
Analvzer, The irpedance is spaciiied a3 the SkA coqrectar of the dipale. The fluarce ol rellecions: w2z
alirrzirallng by Apaling t1e sversging funcsien whie movieg L cpo e ke a0, at es ot Fem sway from any
ohHacles.

E- fizig! apigdribution: E tield is neasused in the o plare with 21 isooropic ER3C-Tied prooe wilkh 109 miy
Joraare aower i ke antennA feed paind. in seoardence wlh 1], e sean grea is 20man wids, 19 lengls
SXNGHACE tA Cipo.e atn lenoir C186 oo 20mm ). The senser canyes s 0 mes (io L abade otz of te dipols
arns. Two A0 rrama are svailable nom liv end of 19 © po e &ms, Asseming be dinole arms erc pardoody o
are line, tie average of these tea maxima (in sabgrid 2 and sebgc &) 15 detorale oo 1o campensse for gy
non-pas [elity bt ressunemes; plane as well 23 he gensar cisplacement. T E-ficdd vidue slatoed os

cal bralle value reprasents dw maximam of Ihe Ateraciated 30-C-led, 10me abova ik dipele agfuce.

Ei-fiezied chistelbiitian: H-fled:l 1= rmesared with zn isctrapin F-Rcld probe il 100sW faraard power 1o 1ha
antenns Toed pint, G e ssy-plans., |9 scon area 20d seasor distanca is ecu valen' 1 Le Zoliel? sczan e
i i of e flekl s Aesiasle stthe cenlar (sabgrid B above Lhe “ead poiak, “he H-fiekd value alsted as
g ibretion valug reprosents te maximum of the aterpolated F-fied, 00 sbove Lo dlacle surface G the
feed poiit.
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1 Measursment Condilions

DASY gysier nnfiglrefion, sw 7ar 95 nol given o0 Jage 1,

DASY "H’msiun_ JAS\E__ V4.7 BEG

DASY PP Vernign SEMCAD WA R1F2
Phantem HAG Tesl Arcn SN A0 POl BA, #1002
Diatance Dipole Top - Probe 441 mm

Center i R o
Scan rasclution dy, q_g,--_ Smm BrpE = 200 A 1}}? mr
_Frequem:;.r B33 MHe 3 ¢ kiHz .

Forward power at dipake a0 dBm = © LM

CoRnedar .

Input p-omr-drlft _ = 0.5 dB _

2 Maximummn Field values
dl-_l-fiell:l 10 mm Above dipole suface suradidon _Irﬂerpulated TNEX MU

+ Bl o measLnnd

100 oWy Terwiand Do

LInceetairty tar H-f2ld moasuraryent: 8,2% k=23

0445 A'm

E-figld 10 mra above dlpole suface

cend.lan

Interpolated maximum

P&witr dm measdnzd oacve high end 100 -0 fOrveand poaeer 1649 W o
Maximum measdrad sacwe lvw and HIG W foreard powver 1623 %0
foeraged mazirnuim above s P00 W foreand powwer 1634 ¥im
Uneeramnty foc E-l2ld messuramant: 12.8% (=2}
5 Appendlx
3.1 Antanna Parameters
Freguency _ Relum Loss Impedance o
BOO Mz “R2 B _ {445 {1041 Onm
835 MHz 26,6 dB {52.0 + 4.3 ] Ohnt _
00 MHr __ i5.8 di3 _ (a7 5—j15.0 +Thm
350 Mz 2.2 dB _|{48E - mE oam
B WiHz — Teadr _ {67.4 —[i5.7 4 OFm

3.2 Antcnna Design and HandlIng

The calllvatan dipe kas 3 symetrs geomealny wila = bl W sheb maich g neoeork. which sads Lo the

aretarias baadveldel,

The dipale is 2uill of staadard gamingic goaxial sagle. |k mieenal matshing line is cpan ended. The aelarnE is

thuaralere caen for NG signals.

Cx ol apaly Torce i clpals amms, &= tey are liable o oond, The scldered sarrsstions near the faacpoirt may be
damagad. Aok excessive mechsnical Elreas of cvertasiing, check tas inpedanes charsctenalics: Lo Bnsow Ihay Ihe

“meenal matciling neteiark iz nnt aTectad.

A -or Loy use sl 400 rac@ed power, only @ slighs ware kg of the dipnis near e feadpoinl can ba rassUnss.

Twlicabs Mo SOA3E3-1000_Jand?

IMace B ot d
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3.3 Measurament Sheets

3.3.1 Retum Lezs and Smith Chart

45 Jar ZEBY  1EEAZERE
[CHI] =11 [Bul;] = dBSREF -15 <@ - rEOGUFE  GaT.002 A8 HIHT

—_— I = - TH Harl ares

= 1 T T T U-ini=ELE
nR A2 B

i J M=K, 522 R
- 0y T OEAEAA HHE

I - ; 1 41- 22,198 R
[ | LA [ | NER ARG WHz
frog S— i R &
w | Y | SI-a5.93 dB
| I | | = EQ,200 ~Hz

CH2 41 LU F5 ZRRATT G AAdAST R 2283 aH 035,260 509 MH

.-'._}_._"-_.:--"'_ B

o
bzl jfyf" Mg JHE Barkors
i i A 44,549 0
[EES .'/ —Z@424 4
iy ) BOEE T Pz
| [ 3= 07486 &
-2 59049 o
L] SIE.OEE Nz
1
geo g
& “'?:\ el e
RS2 sgziazs
& ‘%-i:_—: i\_f:_ad?' SEELGE B HHz
CERMTER 925088 030 HiE - SEAN L GMMEY B30 M
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3.3.2 DASY4 H-Field Result

Dl Tirne: LSSEONT 105600 AM

Tzt Lunaniiucy: SEEALE Sweich, Switzerland

DUT: HAC-Dipole £35 MHz; Tyvpe: CDEASYL Serial: 1003

Coarmunization System; CW; Fregquency: 835 Mg Duly Crcle; L1
hledinm: Air

Meslinm parmoeers wsed! o =0 mhadim. g = ;p= | leg'm®

Plantom seclion: H Dipole Section

DASYA Confimuraticn:
& Probe: HIDWE - 36065; Calibrated: 1202702006
& Sensor-Surface: (Fix Surface)
*  Flecmranics: DAES Bndal; Calibrated: 3712008
®  Phantom: HAC Test Arch 4.6, Type: 5D HAC BOL LA Sarial 1002
& Mcasurcment $W: DASYS, W4T Bullld 33; Posiprocessing 5W SEMUAT, VL8 Build 172

H Sean - Sensur Cender T0aon above ODE3S THpole'Hearing Aid Compatibility Test (41x361x1):

Sieasurcment grid: dx=5Smm, dy - 3o

Maimum vidue o peak Towal Geld — 0,445 Adn
Prote Moaulation Facter = 100

Refaranez Value = 0470 Adn: Power Drift = 0,005 dB
Hearing Ald Mear-Ficld Categary: M2 {(AWE 0 d13)

Peals H-teld i Avm

Cole || Gedd 2 | Grid 3
263 | 0395 | 0580
Cirid 4 | G 5 | Lind &
0410 §o445 Ji433
Ciril T i 8 | G 3
0,283 J0.38% | 0378

dB
.
4.20
B.56
<134
A7 Kl |
1.4
B = 04434 m
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3.3.3 DASY4 E-Ficld Result

1 3ared Time:

Teat Lobaratory: SELAG, Zurich, Switzzrland

DUT: HAC-Dipode B35 MITz; Type: DEXEVE: Serial: 1003

Communication Sweetern: W Fregquency: B33 MILs Dy Cyele: 101
Medivm: Air

Fedivn parmelais wad: o =0 mhom, £ = 1; 5= 1000 kgym'
Tl apetion: F Tiipole Scction

TIASYA Configuration:
a  Probe: BR3DWG - SN2336; Coonvk( 1, 1, 1) Calibrated: |202772006
o Sensor-Surface: (Dix Surkice)
& Electromics: DAE4 So660: Calibraled; 3172006
& Phantom: HAC Test Arch 4,65 Type: S0 11AC P01 BA; Serial 1002
«  Deasurement SW: DANYY, Y47 Boild 55 Postprocessing SW SEMCAD, V1§ Build 172

E Scan - Sensor Center 10w above CTH3S Dipole/H caring Aid Compatibility Test (41x360x1):
Sleaswrengnt 2rid; &S, dy—mm

Waximwm value of peak Tolal eld — 1649 ¥in

Prooe Bodulaticn Faclur — |00

Reference Valoe = 1060 Wimg Power Drift = 0.017 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dD}

Tk F=fiehl in %dm

arid | | Grid 2 | Grid 3
1573 [ L1623 | 1577
Chid 4 | QLS | Guid &
HE.2 | 479 (5S4

il T diricL & | Gl 9
1503 | L1640 | Lai

SEAENNT 53537 M

dB T o1
n.oun
-3.00
~6.00
-a.00
-12.0
-14.0
0cdR — LR i
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Calibration Lahoratory of

Schmid & Parner
Engincering A5

Feughetssirasso 43, A0d Frrict, Ewilzerland

AerIfed by e Saiga Federsd DHICE o vetmbge anel Aocirsni-alion

The Swits béwradiletiaon Herylcs |5 ene o the #ignatoncs 1a the EA
Muit [are ral Agrasme e kar tha recagaition of raliortion corkifias b

Client PC Test

Carlllizeda M

Il igscischer Kalibncrdionsd
Farfre snssn 0'flrnwnag:
ForvEln sYiEzera o taralura
Swias walibrafign Sovice

Aocreditsdton do. SGS 108

CO3E0v3- 1002 _JandT

ICALIBRATION CERTIFICATE

Atezl

Uialbaralon procedimais)

CaliziwivJiee,

Crrelilice v Ui <alibrazd Kern

COT880 3 - SN G0

Of GAL-20.vd

Calinration procadgurs for dipclas [n air

January 16,2007

In Tolarance

Gklibral an Brquipruce, nged (fA&TE Gillcal “sr cEllbral ong

: Ths +alibeakian soplfieare d3cITRRSE 1A Tamashihy in natiznal stardires, woizls icalise Le pliseicsd orks o messameoents. 130
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15. CONCLUSION

The measurements indicate that the wireless communications device complies with the HAC limits
specified in accordance with the ANSI C63.19 Standard and FCC WT Docket No. 01-309 RM-8658.
Precise laboratory measures were taken to assure repeatability of the tests. The tested device complies
with the requirements in respect to all parameters specific to the test. The test results and statements
relate only to the item(s) tested.

Please note that the M-rating for this equipment only represents the field interference possible against a
hypothetical and typical hearing aid. The measurement system and techniques presented in this
evaluation are proposed in the ANSI standard as a means of best approximating wireless device
compatibility with a hearing-aid. The literature is under continual re-construction.
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