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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).

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

BALTORT

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

\Washinaton D C area

and ambient signal strength are approximately equal to

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.

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.

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.
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).

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).

PCTEST TCB is a Telecommunication Certification Body (TCB) accredited to
ISO/IEC Guide 65 by the American National Standards Institute (ANSI) in all
scopes of FCC Rules and all Industry Canada Standards (RSS).

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

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

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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. 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

BEJVX8560

LG Electronics USA

1000 Sylvan Avenue

Englewood Cliffs, NJ 07632

United States

LGE

VX8560, AX8560,UX8560,CX8560,LG8560,MX8560
A0000007F8BD2D

824.70 - 848.31 MHz (Cellular CDMA)

1851.25 - 1908.75 MHz (PCS CDMA)

Internal Antenna

24.28 dBm (CDMA), 24.49 dBm (PCS)

24.24 dBm (CDMA), 24.49 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
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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 | <46+05xAWF | <—4.4+05x 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 | <—14.4 + 0.5 x AWF |

Table 4-1
Hearing aid and WD near-field categories as defined in ANSI C63.19-2006

v3.12 [2]

Il. ARTICULATION WEIGHTING FACTOR (AWF)

Articulation
Standard \ Technology Weighing Factor
| TUT1PU3GPP |  UMTS (WCDMA) | 0 |
| IS-95 | CDMA I 0 |
| iDEN™ | TDMA (22and 11 Hz) | 0 |
| JSTD007 |  GSM(217THz) | 5 |
Table 4-2

Articulation Weighting Factors
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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) — -
+ 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;

E = % ui+ (i« CF)(DCP)
| Norm; +ConvF

whereby

Er electric field in Vim

Ui voltage of channel | at the connector in u
Normy sensitivity of channel i in p\/(W/m)*

ConvF: enhancement factor in liquid (ConvF=1 for Air)
DCF: dicde compression point in pV

CF: signal crest factor (peak power/average power)

Conditions of Calibration

Felas for Offset

Iilezcurepasrt

0I03P Thies vied Vol
1n0ka B el T
 E— . "
{1 s -
 — L}

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

Please note:
* 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

Test Instructions

¢ Confirm proper
operation of probes and
instrumentation

¢ Position WD

¢ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
v

¢ Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

. J’_ Rescan for E or H-Field,
Identify exclusion area and
R . as needed
then identify and record
maximum reading for Per Section 4.3.1.2.2 (11)
remaining area in V/m or
A/m r'y

Per Section 4.3.1.2.2 (7-9)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &

7.2
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Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-2
. ~ Figure 6-1 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.

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

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.

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.

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

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

Measurements at 2mm increments in the 5 x 5 cm region were performed at a distance 1 cm from
the probe elements 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.

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

Steps 1-8 were done for both the E and H-Field measurements.

FCC ID: BEJVX8560
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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

Manufactures
Probe Calibration
1cm

Reference point
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:

(e fi
B e g T, 52, 20

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
i) Inserpglcd H (<)
" ! ! "
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

Input E-field Target o
Fr‘m‘l‘_‘ez’;cy Power | Result | Field Devi/a"tion
(dBm) (V/m) (V/m)
835 20.0 161.1 167.3 -3.7%
1880 20.0 126.6 134.6 -5.9%
Frequency Input H-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.421 0.454 -7.3%
1880 20.0 0.456 0.451 1.1%
Electric: Field Magnetic Field

Proke Frobe

1 cmto top edge of
+ dipole element

Dipale
RF p— FF Amiplifier —‘ Dwal Directional Coupler
Signal Generator
RF
Power Meter
Figure 7-8
System Check Setup
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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:
Agherit

Freg/Channal
Fig Froo

Freq Oifset

Fies 8K 3 kiiz VER 308 bz

_ Signal Track|

Channel Power Power Spectral Density [} Channel Power Power Spectral Density

"smalrra“:ﬁ
2448 d3m /20000 Mz ~3853 dBn/Hz e Type 24.45 dBn /2.0000 Wz -3856 dBHz [ oomrroes
[ i Log €

. 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:‘I;’ |-I(Zl:1l)d Modulation Modulation
Factor Factor
835 AM 21410 0.5930 1.393 1.273
835 CDMA* 315.50 0.9355 0.945 0.807
835 Cw 298.30 0.7546
1880 AM 194.20 0.6403 1.384 1.103
1880 CDMA* 277.40 1.0590 0.969 0.667
1880 CW 268.80 0.7064
. E-Field
f (MHz) Protocol E-Field Modulation
(V/m)
Factor
1880 CDMA / SO3 81.99 3.109
1880 CW 254.88
Figure 8-3

Modulation Factors

FCC 3G Note: “CDMA* represents worst-case mode, while “CDMA/SO3” represents RC1/SO3 mode.
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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
Conducted . . o FCC Excl
Mode | Channel | Backiight | RC/SO [ScanCenter| Battery | Antenna | Poweratps | TmeAva. | PeakField | FCCLimit | y,pey | REsULT [Blocks per
Field (V/m) | (dBV/m) (dBV/m)
(dBm) (dB) 4.4
PCS 25 off SO3/RC1 Acoustic | Standard Fixed 24.09 21.39 36.5 41.0 M3 none
PCS 25 off SO3/RC3 | Acoustic | Standard Fixed 24.09 49.74 337 41.0 M4 none
PCS 25 off SO3/RC4 | Acoustic | Standard Fixed 24.09 49.23 33.6 41.0 M4 none
PCS 25 off SO55/RC3 | Acoustic | Standard Fixed 24.09 44.29 32.7 41.0 M4 none
PCS 25 off SO55/RC1| Acoustic | Standard Fixed 24.09 49.69 33.7 41.0 M4 none
PCS 25 off S0O2/RC1 Acoustic | Standard Fixed 24.09 49.66 33.6 41.0 M4 none
PCS 25 off SO2/RC3 | Acoustic | Standard Fixed 24.09 49.48 33.6 41.0 M4 none
PCS 25 off SO9/RC2 | Acoustic | Standard Fixed 24.09 49.75 33.7 41.0 M4 none
PCS 25 off SO9/RC5 | Acoustic | Standard Fixed 24.09 49.23 33.6 41.0 M4 none
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OVERALL MEASUREMENT SUMMARY

BEJVX8560
VX8560, AX8560,UX8560,CX8560,LG8560,MX8560
A0000007F8BD2D

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field

Conducted : ) _— FCC Excl

Band Channel | Backlight RC/SO |Scan Center| Battery Power at BS ;lme GIE || (REELSIAE || [REBl MARGIN RESULT |Blocks per

ield (V/im) | (dBV/m) (dBV/m)
(dBm) (dB) 4.4
E-field Emissions

CDMA 1013 off SO9/RC2 | Acoustic | Standard 24.23 89.54 38.6 51.0 M4 none
CDMA 384 off SO9/RC2 | Acoustic | Standard 24.21 79.34 37.5 51.0 M4 none
CDMA 777 off SO9/RC2 | Acoustic | Standard 24.24 81.41 37.7 51.0 M4 none
PCS 25 off SO9/RC2 | Acoustic | Standard 24.09 51.16 33.9 41.0 M4 none
PCS 600 off SO9/RC2 | Acoustic | Standard 24.06 41.54 32.1 41.0 M4 none
PCS 1175 off SO9/RC2 | Acoustic | Standard 24.49 44.44 32.7 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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BEJVX8560

VX8560, AX8560,UX8560,CX8560,LG8560,MX8560

A0000007F8BD2D

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted . . — FCC Excl
Mode | Channel | Backlight | RCISO |ScanCenter| Battery | PoweratBs | LmeAva. | PeakField | FCCLimit |\ ooy | ReSULT [Blocks per
Field (A/m) (dBA/m) (dBA/m)
(dBm) (dB) 44
H-field Emission
CDMA 1013 off SO9/RC2 | Acoustic | Standard 24.23 0.1420 -18.8 0.6 M4 none
CDMA 384 off SO9/RC2 | Acoustic | Standard 24.21 0.1441 -18.7 0.6 M4 none
CDMA 777 off SO9/RC2 | Acoustic Standard 24.24 0.1397 -19.0 0.6 M4 none
PCS 25 off SO9/RC2 | Acoustic | Standard 24.09 0.1441 -20.3 -9.4 M4 none
PCS 600 off SO9/RC2 | Acoustic Standard 24.06 0.1318 -21.1 -9.4 M4 none
PCS 1175 off SO9/RC2 | Acoustic | Standard 24.49 0.1345 -20.9 -9.4 M4 none

Figure 10-2

Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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BEJVX8560
VX8560, AX8560,UX8560,CX8560,LG8560,MX8560
A0000007F8BD2D

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis

Conducted FCC

9 Time Avg. | Peak Field FCC Limit
Mode Channel Backlight RC/SO |Scan Center| Battery Power at BS Field (V/m) (dBVIm) (dBV/m) MARGIN RESULT

(dBm) (dB)
Probe Rotation at Worst-case
PcS | 25 |  off [ SO9/RC2 [ Acoustic | Standard | 24.09 50.45 33.8 41.0 M4
E(roll)
47.8+0.52 dB;
100—
a0+
80
70+
60
§ 50+ W‘mwa—-ﬂ% __*/»—/M
C PRV [ S
40+
30F
20
10+
OZI\\II\\\III\IIII\\II\\\III\\
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
#VALUE! #VALUE! #VALUE! #VALUE! [#VALUE!| #VALUE! #VALUE!
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 7/23/08 Annual 7/23/09 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 12/12/06 Biennial | 12/11/08 101695
Rohde & Schwarz NRVS Single Channel Power Meter 7/3/107 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 7/3/07 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 l(jdaé? Data Type |Prob. Dist.] Divisor | Unc. (dB)| Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 0.01
Probe Modulation Factor 0.468 Accuracy R 1.73 0.28
Boundary Effects 0.105 Accuracy R 1.73 0.06 *
Probe Positioning Accuracy 0.20 Accuracy R 1.73 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 0.03 *
System Detection Limit 0.05 Tolerance R 1.73 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 0.02 *
Integration Time 0.11 Tolerance R 1.73 0.06 |*
Response Time 0.033 Tolerance R 1.73 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 0.06 |*
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 0.06 |*
Power Dirift 0.21 Tolerance R 1.73 0.12
Combined Standard Uncertainty (k=1) 0.67 16.6%
Expanded Uncertainty [95% confidence] (k=2) 1.34 32.6%
Expanded Uncertainty [95% confidence] on Field 0.67 16.3%
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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Date: 7/29/2008

GINEERINE LANOEATANY, IN

7\ PCTEST
PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1003
Type: CD835%3
Serial: 1003
Dty Cycle: 101

Communication System: CUy:

Measurement Standard: DASYS (High Precision Assessment)

DASYS Corfiguration:

Probe: ERZDWE - SM2235; Calibrated: 11/20/2007
Sensor-Surface: 9mm (Fix Surface)

Phantam: HAC; Type: S0 HAC PO1 BA;

L ]
-
» Flectronics: DAE4 Srees; Calibrated: S22 007
|
L

Measurement S DASY4, Va7 Build 53;

835MHz, 100mWi20dBm
Hearing Aid Compatibility Test (41x361x1):

Measurerment grid: dx=5mm, dy=5mm
Probe Modulation Factor=1.00
Reference “alue = 104.1 %/m; Power Drift = 0081 dB
Average value of Total (interpolated) = 161.1 Wim

dB
n.nan
2.50
5.0 f - —
-f.50 //
-10.0
175
0 dB =164.1%/m
PCTEST 2008
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Date: 7292008

ENGINEERING LADDEATORY, INE

7\ PCTEST"

PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1002

Messuretent Stancard: DASY4 {High Precision Assesstment)

DASY4 Configuration:

Proke: ER3DVE - SM2336; Calibrated: 11/20/2007
Sensar-Surface: Omm (Fix Surface)

Electronics: DA E4 Srées; Calibrated: £/25/2007
Phantam: HAC, Type: 5D HAGC P01 BA,
heasurement S DASYY, 4.7 Build 53;

Type: CO15803
Serial: 1002
Dty Cyele: 11

1880MHz, 100mW/20dBm

Hearing Aid Compatibility Test (41x181x1):

Measurement grid: dx=5rmm, dy=3mm
Probe Modulation Factor=1.00
Reference Walue = 142.5 Vi, Power Drift = -0.195 dB
Awerage value of Total (interpolated) = 126 B Vim

aa
n.nan

1.4u
= 2.y
-A.18

-5.66

-AAf

0 dB =128.5V/m
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Date: 7292005

ENGIMNEERING LARDEATS

7\ PETEST’

PCTEST Hearing-Aid Compatibility Facility
DUT: CD835Vv3 - SN1003

Measurement Standard: DASY4 {High Precision Assessment)

DASY4 Configuration:

Prokbe: HEOWE - SME1T0O; Calibrated: 1142002007
Sensar-Surface: Omm (Fix Surface)

Electronics: DA E4 Sré6s; Calibrated: /252007
Phantom: HAC; Type: SDHAC PO1 BA;
Measuremert S DASY4, 4.7 Build £3;

Type: COE35Y3
Serial: 1003
Dty Cycle: 1.7

835MHz, 100mW/20dBm

Hearing Aid Compatibility Test (41x361x1):

Measurement grid: dx=5mm, dy=3mm
Prabe Modulation Factar=1.00
Reference Yalue = 0.443 Adm; Power Drift = -0.185 dB
Maxirurm value of Total {interpolated) = 0.421 Afm

dd
n.nan

-1.3k

= -3.72

131

-17.4

216

0 dB =04214Am
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ENGINEERIWG LADDEATORY, 1hE

f/\(PGTEET”

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1002

Type: CO1E80MG
Serial: 1002
Dty Cyele: 11

1: CW: Fre

hleasurement Standard: DASY4 {High Precision Assessment)

DASY4 Configuration:

Prokbe: HEOWE - SME1T0O; Calibrated: 1142002007
Sensar-Surface: Omm (Fix Surface)

Electronics: DAE4 Sré6s; Calibrated: $/28/2007
Phantam: HAC; Type: SDHAC P01 BA;
Measurement S DASYY, W4T Build &2,

1880MHz, 100mWi20dBm
Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor=1.00

Reference Walue = 0484 Adm; Power Drift = -0.007 dB
Maximum value of Total (interpolated) = 0456 A/m

Date: 7292005

dB
n.nan

11k

e
-3.18

126

-1h.6

0 dB =0.456AMm
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7\ PETEST’

PCTEST Hearing-Aid Compatibility Facility
DUT: VX8560

Type: Cellular’PCS CDMA Phone with BT and EVDO
Serial: B0FDDYES
Bacldight off
Dty Cyele: 17

ENGIMNEERING LARDEATS

hleasurement Standard: DASY4 {High Precision Assessment)

DASY4 Configuration:

Probe: ER3DWE - SN2336; Calibrated: 11202007
Sensor-Surface: (Fix Suface)

Electronics: DA E4 Srées; Calibrated: £/25/2007
Phantom: HAC; Type: SDHAC PO1 BA;
Measurement S0 DASYE, 4.7 Build 71;

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

Measurement grid: dx=5mm, dy=5mm
Maximur v alue of peak Total field = 84.5 Wm
Probe Modulation Factor =0.945
Reference “alue = 88.8 Vim; Power Drift = 0090 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in Wim
|Grid1 Gri|:|2I Grid 3
l73.4 786 712

|Gric|4 Grid 5| Grid B

Date: 842008

i79.4 |846 | 76.1
(Grid7 | Gridg | Gridg
767 |825 ‘ 742
dll
0.0omn -
a
325 I
-4.38
5.50 ‘
13
0 dB = B4.6v/m
FCTEST 2003
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Date: 842008

7\ PETEST’

ENGINEERING LARDEATE

PCTEST Hearing-Aid Compatibility Facility

DUT: VX8560
Type: Cellular’PCS CDMA Phone with BT and EVDO
Serial: B0FDDYES
Bacldight off
Dty Cyele: 17

hleasurement Standard: DASY4 {High Precision Assessment)
DASY4 Configuration:

Probe: ER3DWE - SN2336; Calibrated: 11202007
Sensor-Surface: (Fix Suface)

Electronics: DA E4 Srées; Calibrated: £/25/2007
Phantom: HAC; Type: SDHAC PO1 BA;
Measurement S0 DASYE, 4.7 Build 71;

Low.chiHearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximur v alue of peak Total field = 48.3 Wm
Probe Modulation Factor = 0,965
Reference “alue = 36.8 Vim; Power Drift=0179 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in Wim

Grid 1| Grid2 | Grid 3
215|314 | 310

Grid 4| Grid 5| Grid B
335 (419 | 400

Grid7 | Grid8 | Grid 9
434 | 483 4156

dn
0.000

232
= -4.64

-b.96

9.28

-11.F

0 dB =48.3v/m
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7\ PCTEST"

ENGINEERING LADDEATORY, INE

PCTEST Hearing-Aid Compatibility Facility
DUT: VX8560

Type: Cellular’PCS CDMA Phone with BT and EVDO
Serial: B0FDDIES
Backlight off
Dty Cyele: 17

Messuremnent Stancand: DASY4 (High Precision Assesstment)

DASY4 Configuration:

® Probe: HEOWE - SNE1T0; Calibrated: 11202007
Sensor-Surface: (Fix Suface)

Electronics: D4 E4 Sre6s; Calibrated: /252007
Phantam: HAC, Type: S0 HAGC P01 BA,
heasurement S DASYE, 4.7 Build 71;

Mid.ch cdmalHearing Aid Compatibility Test {101x101x1):

Measurerment grid: dx=5Smm, dy=5mm
Maxirmurm value of peak Total field = 0116 Afm
Probe Modulation Factor = 0.807
Reference “alue = 0.067 Adm; Power Drift = 0139 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB}

Peak H-field in Afm

Grid1 |Grid 2 |Gnd 3
0.106 |0.068|0.038

Grid 4 .Grid g | Grid 6
0.107 0.073 0.042

Grd7 |Grd8 | Grid 2
0.116 |0.078|0.043

Date: B4/2008

0 dB =0.116AMm
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7\ PCTEST

ENGINEERING LAROEATORY, INE

PCTEST Hearing-Aid Compatibility Facility

DUT: VX8560
Type: CellularPCS COMA Phone with BT and EVDO
Serial: BOFDDSES
Backlight off
Dty Cycle: 1.7

Messuretent Stancard: DASY4 {High Precision Assesstment)
DASY4 Configuration:

* Probe: HXCWE - SNE170; Calibrated: 112002007
® Sensor-Suface: (Fix Suface)

v Flectronics: DAE4 Sné6E; Calibrated: 2502007
® Phantom: HAC; Type: SD HAC P01 BA,;

* heasurement SUF: DASY4, V4.7 Build 71;

Low.chiHearing Aid Compatibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximurm value of peak Total field = 0116 A/m
Probe Modulation Factor = 0.807
Reference walue = 0,088 Adn; Power Drift = -0.071 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak H-field in Afm

Grid1 | Grid2 | Grid 3
0.086 0.078|0.058

|Grids | Grids | Grids
0.102 | 0.086 | 0.058

:Grid? Grdg | Grid9
0116 0.094|0.055

Date: B4/2008

dll

0.000 -
-2.00 --
416 I.
5,24 -
8.3 ]-

-1n.4

0 dB =0.1164Mm
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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 Lakoratory of
Sehrld & Partner

Englnaaring AG
Zeugnoysstrasoe 45, B4 Zuelch, Swiizarined

g Sphewscizorischat Kealinelardinnet
Farulna sl delalonnugy

c Bypyizlis sl dae vo al Earsbara

5 swlaa Colibrutin Seriee

Sztadit: 1 5y i A dor-edin oo Serdo 1508 Arrdilion Wet SGE 108
The Swine Accrandtrelon Santoe |5 onc of e sidealaen B e EA
M fliatoral egragim P G chcegnitian of callbrriion cedifu:atean

lossary:

NORx y.2 sensiivity in free spaca

oeP divde cormzrossion point

Folgrization o v mtaton anound probe asis

Polarization % 4 rotation arcund an axis tha is In tha plane norrel o prob: axis (ot

measUrement cenler, La., # = 018 normal fo prabe axls
Connector Angla  information used ' DASY systarmn to align probe sensor X to the robot
roddingte aystem

Callbration 18 Performed Accarding te the Follewing Standards:
a) |EEE Etd 13042008, * IEEE Standare for callbration of cloctromagnetic fleltl sevsars and
grobes, excluding antennas, from % kHz 1 40 GHz", Docomber 20105,

Mathads Applicd and Interpratation of Parameters:
»  NORME Y2 Assesaed for E-feld puiarizaton 3 = 0 for X¥ sensors and & = 80 for Z senscr
ot = 800 hHz in TEM-cell; T = 1850 MHz: RE2 wavequide).

o NORMFE .z = MORMY, y, 7y ™ Irequensy_response (soa Fraquancy Response Chan).

s DCFx e DCF ara numencal lingerizaton paramaters assessed based on the data of
pouwer swaen ino uncecainy requirez). DCP does not depend on frequeny.

v Sphtera isohopy (0 deviation from isotropy): in @ looslly komoganeous field realized
13N Aan open waveguids asiuf,

v Sergor OFset The onsor ofser comrespoads 1 =e offset of vidusl measurarment semter
fram the: probe lip fon probe axis). bo oletancs reguired.

«  Conpector Angie: The sngia is asscssed using Be information gainad by determaining e
HORM:x (na uncerainiy sequired).

Corifiemle b EREF233D Nowd? Pape 2 0l9
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ERZDWVE SN:2338

November 20, 2007

Probe ER3DV6

SN:2335

Manufactured:

May 31, 2006

Last calibrated: July 10, 2006

Regalibrated,

Movember 20, 2007

Calibrated for DASY Sysiems

e ann-compalible w th DASYZ aystsm!)

izt Ficsnr Mot ER3-ZHE0 NG e Fd il
7 : Reviewed by:
FCC ID: BEJVX8560 APETEST. HAC (RF EMISSIONS) TEST REPORT @ .c eviewed by

Quality Manager
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Test Dates:
July 29 - Aug. 4, 2008

EUT Type:
Cellular/PCS CDMA Phone with Bluetooth and EvDO

Page 38 of 70

© 2008 PCTEST Engineering Laboratory, Inc.

REV 6.6
05/08/08



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

s &
o6 |
!.._ -
av -
|
i
O - - -
i
0E & e
i SN
[
%
| <

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

& Rx

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

Carl¥ zale Mot L 320035 oS

Paga 57
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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

—

Corificates Mo E=3-2335_MewlT Fage & of i
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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]

ceifiaales M CRE2EES Howls Page 7 o'y
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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)
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Calibration Laboratory of S, Schweizerischer Kallbrlerdianst

Schmid & Partner S Service sulsso d'étalonnage
Enginearin: AG Sarvizio svizzero di taratura

W?Mmga. 8004 Zurich, Switzerland E%\}k Swise Calibratien Service

Accredited by the Swiss AscreditaBion Service (SAS)
The Swiss A Servica is one of ignatories to the EA.
Multilatoral Agreament for the recognition of i

This calibraion curblicate dacanents the raceabllty b national standards, which realize the physical units of measurements (SI).
The and by with confi prabability are given on tha folicwing pages and are part of he cerilcate.

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

Calibration Equipment used (M&TE crifical for calibration)

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 \&‘C‘\"\;:’;"':a, § Schwsizeriscter Kabbrerdianst

Schmid & Partner ) c Service suisse d'italonnage
Engineer‘ing Al e i :' Servizio svizsera di taratura

Peughausstrasse 43, A104 20 el Swlizerland dv,r??:f\:\:,,\s S swiss Cabbration Service

Aggreditsd by e Swise Accraditation Senvise (S45) Accroditation No.: SCS 108

The Swiss Accreditutivn Service 1S one of the slgnatories to the EA

Multiateral Agreement for the recognitlon of calibration cerificates

Glossary:

NCORMx,y,z sehsitivity in frec spacs

DCF dicde compression poing

Folarization ¢ o rotation around probe axis

Polarization & & rotation around an axis that is in the plane normal 1o 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).

Cartificate Moz H3-5170_ MavdT
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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)

Cerfificate No: HI3-3170_Nowd7? Pape 3 of 8
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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)]

a0
X 2.494E-03
hd 2.631E-03
Z 2.954E-03

Diode Compression’

DCP X 85 mv
RCPY 85 mv
DCP Z 86 mv

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
DB 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°

), & =0°

Receiving Pattern (¢

f= 300 MHz, TEM HI110EXX f= 2500 MHz, WG R22

e X ¥ 82 —O—tet | ——x
S — |
Certficste Moo H3-B170_Nov(7 Pegabol 8
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H3DVE SN:6170

Error [dB]

Cartificaty Mo:

Errer [dB]

November 20, 2007

Receiving Pattern (4), 3 = 90°

—&— 300 MHz

| el B0 MHz
e PEQ MHz

—E— 1000 Mz

- —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}

H3-B170_Moud¥ Page 7 of B
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H3IDVE SN:6170

Sansor Voltage [uv]

Errer [dB]

November 20, 2007

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

—

-

ey

e

s

RS g

H fAfmy at 1500 KMHz

——7

P oon 0.01 0.1 1
i K [Af] at 1800 MHz
Uncertainty of Linearity Assessment: & 0.6% [k=2)
Certificata No: H3-8170_Mowd7 Page 8 of &
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Calibration Laboratory of
Schmid & Partner

Engineering AGS
Zeughausstrasss 43, 8004 Zurich, Swikzedand

Schweizerischer Kalibrisrdis st
Larviee suisso d'Galonmge
Snrvizio svozers di taralura
Lwiss Calibration Bervice

Accreditad by the Swigs Faderal 0o of Metmiogy ard Aceredilaarn Accreditation Ne; SCE 108
The Swiss Accredilation Bervice is one of the signatories te the EA
M ultilaberal Agraement for the rapognition of calibration certificates

Client PC Test Carliflcate Mo COBISV3-1003_ Jan07

[CALIBRATION CERTIFICATE

Objart CDB35Y3 - SM: 1003

Callcraton proesmrss) QA CAL-20.v4
Calibration procadurs for dipales in air

Calibration dabe: January 16, 2007

Condiion o lhe calbated item |1y Tolarancs |

Thie saliralice carificabe dacurents tha rscastiliy 8 naboaa standands, which reaize Iha physizal unis of measurements (51,
Al elbiralivas Nave Boan sandusted 11 110 clased laboratary faclity: ereromnen mimpecalure (22 £ 3070 a0d humidity = 70%.

Calibealian Ecuipment used (ME&TE crilizal far calibrabon)

Prmary Slardands ng Cal Dute [Cakaialed by, Certificsle Mo Soneduled Calibatinn
DwEd SN EED ] 1-Wer-0d 15FEAE, Mo, LakS-GE0_Mardi] Calilea b, Mar-a7
Proba ERADVE S 2336 20-Dec-05 (SPEAE, Mo, ERS-2320_Dec03) Calibratiar, Dec-07
Fraba HALOWVE S EBDEE 20005 (SPELSE, Mo, H3-E06E5-Dacla) Calibealian, Dec-07
Secordary Standaris oN Cnes+ Daba [n hausal Saradulad Chack
Povwer meier EPM-441198 EEdnav0TEs A2fug03 (EPEAS, in hosga check Oo-06) In hose chrck: Cal-07
Prwer ganzor HR 54514 T DRI A0l (P EAG, i house check Oo-06) N NoUsE ook Gal-e
Prewer seitaor HP S4814 MY LTEA0 ARAuEHDT (EPEAG, in hougs check Cod-0d) n house check: Cal-08
Mebacrk Saalyzer HP BT53E JBATAHOGES 8001 | SPEAG. i1 hauge check Q05 n noase chek: Col-07
RF generaior Res SMTIG Shi: 100005 2-Babdd ¢SPEAC, i howsa check Mow-U5) n Apuse gheak: Mow-OF

bennp: Funcion Signanire
Caalinrate: oy Ieike Wil Labaratarg Techmician P

M- TN

apprmvaa by Finl Bomihoit Tackn|zal Direntor —_ /_{’;if
/{l' .(_..,v-‘:-’-m/:"" TE

Femyed Wanch i, 2U0F

This calibrator crifizats shell rol be raprodJced excact in fal without wrben sopreval of the labmabary.
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Calihration Labaratary of

5 Sehwalzarlsehee Kalibrgrdiens]
Schrmid & Farfner [ Serice suless AdiRInnnag:
Engineering A Saivlzio swlzzcen il taralim
Inisghaessirasse 42, B0 Lleh, Buatmerlomd 3 Suiss Calivation Service
B3zribd v 1oR Suiss Predmal Ofes of Meso oy ard AceedHomizn Acciadltabion Ho: SCS 108

The Swdss Accocditallan Serviue is ans of Lha gignaloies ko the EA
Walziabaral Agrecment Fef the pecagnitian of callbratlon carcamgs

Referances

1 ABISI-PCEZ 152004 [LIraft 300 4lky)
American Masions | Standard fo- Muiboks of Messy event of Somaatiiity becwsen Weecloss Commun catiors
Cuwvioes and Hearing Aics.

Mathods Aprlied and Intempretation af Param eters:
= Coordirate Spafen y-ads 15 0 the directioe of tne dipols arne. z-ax e i o ke basls of the antenna
{mountec on tha takia) tewards ifs faed point seteccn Be We d-pee srme. x-axis = wofmal B the olher akes.
I ediritenos wWith starded [1], the messuremant pig-es (pobe sengsor og ~ber) are selzced 1o oe gt a
clizianrg of 10 mim above tha kg adge of e dipoe ame,

*»  Weasiraipent Condibans: Further dedails are avakatiis from the hardennies at ke end of the cetf oot Ml
figu res slated [0 the certifinace are velid st tha frequansy isdicabad. The foreord power 105k e d pele connector
15 5e7 with a calibraiud power mater cornected anc monkead with an puxiliany powos meler connecled &
direczional coupler. W hils the d-gch undar best is contectod, e forwiard povier is adjestad woibe s leved,

«  Aniphna Positicaing: The dipole is mounted an a2 MAT Tesl Arch ahanmom us ng e matshing dipole oositio:wr
with. she arms horizoatal ant he feediy] cable coming fam the flaor. The rmeasurcmonls o aecfarmed na
shiclded reom wi- absodsara e-eunc tne setop 1o “educe tne refiectio 1s.

It is wewiied balore Lhe moLntig oF the dipale undes tie Taat Arch abardun, 1ot s a0 s are paredy ir & lioe.
ILig instalted on tha HAC dipeia pasitionet with ks arms paralle! below te deleclic rafarercs wing ard ame 1o
mowe leztically In vorfsal d rRction withouw chargiog s reigtive poskion 0 tne jop center of ther Test Arch

phantpr. The vartical cistaroe L e prebe iz ajusted afer dipole mounlivg witt 8 BAZYS SuLfase Chenk joh.

B odpin 2 measurerent, tha disznce beoasewr ) ptarlom sutace and prehe tia s varf ed. Tne proper
mazsurericnl dislanes is selesed by chagsing the matolng sastian of the 480G Test frch phane with -8
propes flevice referaros pein! (uppar sLTace o the dizole) asd the matcking grid refarencs palnd (i of the
probe) conslder an ke probe senenr offsat. The verticad distery 1o Lhe orobe 5 eseeqtia tor the accuracy.

& Feod Poid mpedacss and Betien | 55 Thara prrrrielers are measurcd wsing & AP 3753E Yeolor Melwers
Analvzer, The impegdance is spacilied a3 the SA coarectar of the dipale. The afluarce ol rélleclions wag
alirzirating by apalving the sveraging funezien whie movieg L spo g ke a0, @t esst Ten sway from any
oh#acles.

a  E-feid aigbibudion: E feld it weasuaed in the xyplare with &0 isozropic ERZ5-Tiwd prooe wilh 100 my
farware powver io ke aitentR feed paind. in seoordence w 1], e sean area is 20mm wids, i3 lengl=
axcaRcs R Cipo.e 3 lenta {180 oo 20men ), The senscr anie: is 0 mm io L above 2t of e dipnle
arns. Two 30 rxma are available neor lwend of 198 © po e &™s, Asseming lke dince Arms erc parcody o
ara line, e ayverage of thess tao maxima (in sabgrid 2 and guebade &) 15 doternleeo 1o sormpensate for 8y
non-pars lelity ba the rmassonemen: plang as weall 283 the aensor cisplacement. Too E-fcld vedue slaled o
cal brallon valle raprasents 3w maxinum of e Ateraciated SD-Coled. 10me shova ke dipole afacs,

o Feid dsteihetian: B-fled:l | mesaLrad with 20 iscteapic E-Rold prob wilh 100000 Tarwvar:d poee: to lhe
antenng foed point, e say-alane, |1 scan area a0l sensos distanca is ecu valerr. 1o L ZaDield scan e
maximJir of e flekl |s rResianle =t the cenlar (sabgrid B above Lhe “eed ooiat, “he H-fiekl value alated as
g ibretion valug Feprosents the maximum of the aterpolated F-fied, 0mm ebove Lhe diacle suface atthe

feed poiit.
Crarliticate Ho: SO 3-1000 JandT Zace 2 af &
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1 Measursment Condiions

DAY sysier nnfigr refion, s ar us ool given on Jage 1,

DAST "H’Grsim'l_ JAE\E__ V4.7 BES

DASY PP Verpiah SEMCAD W R1F2

Phantom HAC Tesl Arcn ST A0 PO B, #1002

Diatance Dipeie Top - Probe +0 mm

Center i R ]

Scan rasolutlon dy, q_y-_ Smm mriE = 20 A 1};? (]

Frequency __ B35 MHz £ % MH= .

Farward power at dipale PO —

conrar = )

Ingrut prower drft =005 db _
2 Maximurn Field ¥alues

‘I-_I-fieln:l 10 mm above dipole surface waradizon _irﬂerpolated Taximum

+ Wl mum measund

100 WY “orward ooseer

Linceetairdy tor H-£o0d moosuresasnt: 8,.2% (k=2

0.445 Alm

FaxitmJin measJrad 2acve high end

-E;ﬁald 10 mm abeve dlpola surface

cend.lan

Interpolated maximum

100 - farweard poweer

JLiL W R

Maxlmutm meazdred 520we I and

0 Y foraand noseer

162,23 %

fveraged maxirmurm aboyve s

00 W foreeand power

1636 ¥im

eesrlznty foc E-2ld messuramant: 12.58% =2y

5 Appendlx

3.1 Antenna Parameters

3.2 Antcnna Design and Handllng

Freguency _ Relum Logs Impedance o
500 ML 4R.2 B _ £ 445 —j10.4 1 Cnm

835 MHz 25,6 dB {520+ )43 ) Ol -
200 MHz _ 15.8 di} _ J{AT5—j15.8 ' Ohm
T 72,248 _..|{483 -7 0am

Bed Widz TEadl _ [57.4 - ji6.7 ) b

The czillvatlon dipe: kas A syrnmetro geomealry wila > bui ln e 300 matzh g neswork, which sads o the

erenaria] baodwldth,

The: dipale is 2uill ef staadard gamingic eogxial aaale. |ke menal matshing ine iz opan ended. The grlarng is

tharafere coen for NG signals.

Cra rol apaly force i clpols ams, & tey are liable o oend. The scldered sornestinng near thé faadpolr may be
damaged. Allor exeessive mechsnical slress or pvertasiing, chock tae i npedanes chamcteralics Lo Bnsue Ihas Ihe

‘el MEtclig netwiar iz nat aTectkd.

Acwar -ong Loy use wils A0 raceied powae, anly 8 sligh: wareIng of the dipnie near e fradpoinl can ba rmassur.

CuAlcabs Mo SDAAEWI-1000 _Jand?

1%50e & ot i
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3.3 Measurament Sheets

3.31 Retum Logs and Smith Chart

45 Jan 2087

ihrEae e

CHI 214 LOA = 1BSREF -19 cbl H-2EGEAE
+
—— 1 e
T—— Py
" A
o i Y _m.fl_ I—
: f
’y i

. %? A8 :-II..!;'

| = ﬁé( - -
Py =
e G S

| . . = _
| ' - |
cHE B2l LU FE TOERATT A 4SSV b 220.34 ol 035,260 200 HH

S S, v

pal ))f//f . v
L=
i
1?

MTER 223,038 Q30 HHE

SEAN L 3AEUEE B MH

TH1 Haelars

i1-16.1 56 oE
TR 2 8

M=t B 552 dR
AARLA AR MHE

4i-22, 1 oB
ATALI RO FHZ

Fi-L5.93 dB
FERLEPD *HZ

CHZ Farkers
Ar 42,549 &
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3.3.2 DASY4 H-Field Result
Dl Tirmes: 101572007 TEGETE AR

Tiet Lubasitury: SPEALE Fwich, Switzerland

DUT: HAC-Dipole £35 MHz; Type: CDEASVE: Sevial: 1003
Conmmumization System: CW: Frequency: 835 MElz Duly Cyule: L:L
hlodivm: Alr

Medinm parmoelers wsed; o =0 mhain, g = Lp= | legimn®

Fhantom seclion: H Mipole Section

DIASYA Configuratica:
& Probe: HIDWE - 326065; Caulibrated: 122702006
& Sensar-Surface: (Fix Sucface)
+  Electronics: DAES Sndal; Calibrated: 37152008
& Phantom: HAC Test Arch 4.6, Type: S0 HAC POL LA Serial: 1002
s dcasurement SW: DASYS, Y47 Bulhl 33; Posiprocessing 5W) BRMUATL, VLS Build 172

H Scun - Sensur Cender 10mon abaove CE3S TipoleHearing Aid Compatibility Test (4136011 ):
Micasuroment grid: dy=5mm, dy - Soan

Moimum vidue of peak Total Geld — 0,445 Ao

Probe Modulation Facter = 100

Refaranse Valuz= 0470 Adm: Powsr Drift = 0.005 0

Hearlng Ald Mear-Field Category: M2 (AWE 0 dl3)

Feals H-feld i Avm

Girle | | Gedd 2 | Girid 3
0363 | 0395 | 0552

cirid 4 G 5 | Und &
G410 | 0445 | 1433

il T G B | Grid 2
0,083 | 0,385 | 0578

dB
o
-4.28
-B.58 |
Sled
1T
1.4 ) o
DR = 04454 m
Cerliflzata Mo CDB35VE-1003_Janl7 Page Bof G
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3.3.3 DASY4 E-Fiold Result

Teat Loboratary: SELAG, Zutich, Switzarland

Prared Tima: LOEST2007 &:35:37 P

DUT: HAC-Dipole B35 MITz; Type: DEIEVI: Serial: 1003
Communization Swvetern: CW; Frequency: B33 MIL; Duagy Cyele: 1:0

hediim: Air

Medivn parumnglans wad: o =0mham, £ = 1; 5 = 1000 kgm'
Pleantomm section: B Tipole Section

TIASYA Contizuration:

o DProbe: ERADWG - SN2336; Convb{l, |, 1 Calibrated: 1202702006
o Sensor-Surfwce: (Dix Surlce)
& Electromics: DAC4 So660: Calihraled; 20172008

& Phantom: HAC Test Arch 4.6; Uype: SDIIAC PO BA, Scial; 1002

+  Measwroment SW: DASY4, Y47 Buald 55 Postpeocessing SW SEMCAD, V1.3 Build 172

E Svan - Sensur Cenler 10mm above CTEAS Dipole/H caring Ald Compatibility Test (41336131):
Measurengnt grid: de=Smm, dy—Smm
Maximum velue of peak Total Oeld — Lad,% Win
Prabe bodulation Faclur — 00

Referense Valoe = [06.0 Wim; Power Drifi = 0017 dB
Henring Aid Wear-Ficld Category: 3d (AWF 0 dD)

db
oo

-6.00

-0.00

-12.0

144

Pk T-fiehkl in %em

Grid 1| Grid 2 | Gricl 3
1873 | 1623 | 1577

Cindd A4 | Qe 3 ) Gid &
He.2  [HT.Y | HSA

Girigl 7 | il & | Cirial 9
LEZ ) 1040 | L6l

0l — | RLB

Cerlifizata Mo: CDB3EVI-1003_Jan07 Page & of B
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Calibration Lahoratory of
Schmid & Partoer

Ergincering A3
Zeunhesssirassa 43, 460d Zerich, Ewitzerland

: [ Jelnesizscischer Kalibricrdieasd
||-' | ¥ C Ferane snssn d'tle canogz
l @ &l Fordla svizzena o taraluria
B Syiss Galibraiiar Sevico

AncenIied Ly e Saias Pedersd Ditlcs b veambme anel Acireivalion Aocraditsgon dos SC5 108
The Swim Sowradiledion Sarylos 15 one ol the signatorics 1a the Eb

Muiti late (a1 Sgrasmear har tha racagnition of ralioration cerbificales

Cligit PC Test Corlilizads Me: T BEAVI-1002 _JandT

(CALIBRATION CERTIFICATE

Otazl CO18EQS - S 100E

OA CAL-28.va
Calioration procedurs for dipcias In air

Talbaraion procoacmids)

Caliziaivn e,

danuary 16,2007

Cazrliling w2 3libvas2 Rer In Tolarance

! THis +alibrabian seplifieare dacT.ers tha Tamehy: 1o naliznal stardqres, woizl walioe e pliyeics uris o MEazUIrBments 150
23 calbrat ota hewe beon conrusled indbe dlomed i ey Baling: sieicimanl lerpanab e (ol + =00 and bar idit < 7%

Cklibmal ain Bvipric nsed (AT E eilleal “ar sellbrsion,

Frirery Stenvards S Cal Jale el 616d By, Corleatg baa Goheduled Calikraioe
D&z @t L 1-Mar-38{SPEAG, Mo, JREA-51 Lerss; Coalikrztar, barb?
Praba G355 ot ] ZT-DeacSE |SPENG Mo, ER3-235E_Secll! Callkrazor Dwrsd¥
Pobe H30WE Hl: OLIER ZP-DouDE [SPESG M. A5EIES DedE) Callerssigr. Do T
|
Secndary SndenG: a4 _ _Check Dele I touset Sahed,.ad Chuck :

e Fimler LM< 4126 SE43310TSE 1&nug-od (SPE0GE, 1 e chendi Sl 1ET In1 Imilss Clhisch,; Goa07
Spwirs zarear 7 &1 WY AIOHER R 1iug-73 (3P EAE, i1 hause cheek Oel-06) Ir loLiea chach: oy
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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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