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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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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:

3. EUT DESCRIPTION

LG

BEJVX8360

LG Electronics USA

1000 Sylvan Avenue

Englewood Cliffs, NJ 07632

United States

LGE

VX8360, AX8360, UX8360, CX8360, LG8360, MX8360
LS1, ACE1

824.70 - 848.31 MHz (Cellular CDMA)

1851.25 - 1908.75 MHz (PCS CDMA)

Internal Antenna

24.53 dBm (CDMA), 24.83 dBm (PCS)

24.50 dBm (CDMA), 24.80 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;

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

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: BEJVX8360
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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 71
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

Frequency Input E-field Ta_rget %
(MHz) Power Result Field Deviation
(dBm) (VIm) (V/Im)
835 20.0 167.8 167.3 0.3%
1880 20.0 133.2 134.6 -1.0%
Frequency Input H-field Ta.rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.419 0.454 -7.7%
1880 20.0 0.417 0.451 -7.5%
Electric Fisld Magnetic Field

Proke Probe

1 cmtotop edge of
+ dipole element

Dipale
RF e 2 Amiplifier —‘ Dual Directional Coupler
Signal Generator R P
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(;IF/:‘I;’ ':f;:‘l)d Modulation Modulation
Factor Factor
835 AM 2141 0.593 1.393 1.273
835 CDMA* 315.5 0.9355 0.945 0.807
835 cw 298.3 0.7546
1880 AM 194.2 0.6403 1.384 1.103
1880 CDMA* 277.4 1.059 0.969 0.667
1880 cw 268.8 0.7064
. E-Field
fMHz) | Protocol | EF® | Modulation
(V/m)
Factor
1880 CDMA /SO3 98.87 2.833
1880 CW 280.1
Figure 8-3

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

Ccw ar_1_d Modulated Signal Zero-Span plots:

Agilent L [Freq/Channel 5 Aglont L [Freq/Channel
X Center Frag ; Center Frag
1 88000000 GHz 1 BEOO0000 GHz
Stan Freq " Stant Frisg
1 EH2 BE000000 GH:
ko FIeq 1 oot o
qm;;; :‘J‘;p Z!IIII]:]‘.; E:fgn
5 Auty Ielan
a1 Oftset Freq Offset
o Frag 0"‘:: 0.00000000° Hz
Span @ Hz
Span Mz Swiep 50 ms G pe)
VHW 3 MHz Sweap 50 ms 601 pis)
||'|ew'ChauneI [Frag/Channel
Atten 30 40 F : . Center Fﬁz n Artan 30 4 : 5 Center F’ci'qk
Start Freq Sran Frag
1 B0 Gz 155000000 GHz
Slop Frog Slop Frag
165000000 GHe Gz
CF Sty CF Step
3 0000000 Mz 300000000 MHz
Auta Man
Freq Offsat Frisg Offset
000000000 Hz o Hz
Span @ He
WY 1 M Swaep S ms G501 pes)
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.

Base Station Simulator

<«—RF Connector——»

Il. Worst-Case Probe Location Measurements

Power Measurement Setup

Figure 9-1

Wireless
Device

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 . . . FCC
Mode | Channel | Backlight | RC/SO |TalkConfig| Antenna |ScanCente] PoweratBs | JimeAva: | PeakField | FCCLimit | \\\peyy | pegypy | EXClBlocks per
Field (Vim) | (dBV/m) | (dBVim) 44
(dBm) (dB)
PCS 1175 off SO3/RC1 | Slideout [ LsC | Acoustic 24.78 1113 30.0 41.0 M4 none
PCS 1175 off SO3/RC3 | Slideout [ LsC | Acoustic 24.78 31.08 296 41.0 M4 none
PCS 1175 off SO3/RC4 | Slide Out [ LsC | Acoustic 24.78 31.16 296 41.0 M4 none
PCS 1175 on | SO55RC3| SlideOut | LSC | Acoustic 24.78 31.42 29.7 41.0 M4 none
PCS 1175 off [ SO55/RC1| SlideOut | LSC | Acoustic 24.78 31.61 29.7 41.0 M4 none
PCS 1175 off SO2/RC1 | Slide Out [ LSC | Acoustic 24.78 31.11 29.6 41.0 M4 none
PCS 1175 off SO2/RC3 | Slide Out | LSC | Acoustic 24.78 31.37 29.7 41.0 M4 none
PCS 1175 off SO9/RC2 | Slide Out [ LSC | Acoustic 24.78 31.18 29.6 41.0 M4 none
PCS 1175 off SO9/RC5 | Slide Out [ LSC | Acoustic 24.78 30.75 29.5 41.0 M4 none
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OVERALL MEASUREMENT SUMMARY

BEJVX8360

VX8360, AX8360, UX8360, CX8360, LG8360, MX8360

LS1, ACE1

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Mode Channel Backlight RC/SO Talk Config| Antenna |Scan Center] Pi:;':ru::gds T.ime Avg. (R GEIE] BCCiCinit M::gIN RESULT ExclBlockelbey
(dBm) Field (V/m) (dBV/m) (dBV/m) (dB) 44
E-field Emissions

CDMA 1013 off SO55/RC1| Slide In ACE Acoustic 24.45 64.20 35.7 51.0 M4 none
CDMA 384 off SO55/RC1 | Slide In ACE Acoustic 24.52 76.20 37.2 51.0 M4 none
CDMA 777 off SO55/RC1| Slide In ACE Acoustic 24.37 82.19 37.8 51.0 M4 none
PCS 25 off SO55/RC1| Slide In ACE Acoustic 24.84 18.76 25.2 41.0 M4 none
PCS 600 off SO55/RC1| Slide In ACE Acoustic 24.71 19.73 25.6 41.0 M4 none
PCS 1175 off SO55/RC1 | Slide In ACE Acoustic 24.78 22.20 26.7 41.0 M4 none
CDMA 1013 off SO55/RC1| Slide Out LSC Acoustic 24.45 82.24 37.8 51.0 M4 none
CDMA 384 off SO55/RC1| Slide Out LSC Acoustic 24.52 80.05 37.6 51.0 M4 none
CDMA 777 off SO55/RC1 | Slide Out LSC Acoustic 24.37 70.22 36.4 51.0 M4 none
PCS 25 off SO55/RC1| Slide Out LSC Acoustic 24.84 23.42 271 41.0 M4 none
PCS 600 off SO55/RC1| Slide Out LSC Acoustic 24.71 27.88 28.6 41.0 M4 none
PCS 1175 off SO55/RC1| Slide Out LSC Acoustic 24.78 30.78 29.5 41.0 M4 none

r
-
&

| ¥

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, AX8360, UX8360, CX8360, LG8360, MX8360

LS1, ACE1

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
ni - . - Fi
Mode | Channel | Backlight | RC/SO | Talk Config| Antenna [Scan Center Jffw:r":: ;ds UIDAYE,: || [RELGEL] || (RESED MA:((;IN ResuL | EXxcl Blocks per
(dBm) Field (A/m) (dBA/m) (dBA/m) (dB) 4.4
H-field Emissions
CDMA 1013 off SO55/RC1[ Slide In ACE Acoustic 24.45 0.1194 -20.3 0.6 M4 none
CDMA 384 off SO55/RC1 | Slide In ACE Acoustic 24.52 0.1420 -18.8 0.6 M4 none
CDMA 777 off SO55/RC1 | Slide In ACE Acoustic 24.37 0.1609 17.7 0.6 M4 none
PCS 25 off SO55/RC1 [ Slide In ACE Acoustic 24.84 0.0445 -30.6 9.4 M4 none
PCS 600 off SO55/RC1 [ Slide In ACE Acoustic 24.71 0.0547 -28.8 9.4 M4 none
PCS 1175 off SO55/RC1 | Slide In ACE Acoustic 24.78 0.0742 -26.1 9.4 M4 none
CDMA 1013 off SO55/RC1| Slide Out LSC Acoustic 24.45 0.1494 -18.4 0.6 M4 none
CDMA 384 off SO55/RC1 | Slide Out LSC Acoustic 24.52 0.1473 -18.5 0.6 M4 none
CDMA 777 off SO55/RC1 | Slide Out LSC Acoustic 24.37 0.1338 -19.3 0.6 M4 none
PCS 25 off SO55/RC1| Slide Out LSC Acoustic 24.84 0.0800 -25.5 -9.4 M4 none
PCS 600 off SO55/RC1| Slide Out LSC Acoustic 24.71 0.0869 -24.7 -9.4 M4 none
PCS 1175 off SO55/RC1 | Slide Out LSC Acoustic 24.78 0.0909 24.3 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, AX8360, UX8360, CX8360, LG8360, MX8360
LS1, ACE1

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted . " L FCC
Mode Channel Backlight RC/SO Talk Config| Antenna [Scan Center] Power at BS T_|me Avg. peakihiotd RES I MARGIN
Field (V/m) (dBV/m) (dBV/m)
(dBm) (dB)
Probe Rotation at Worst-Case
Pcs | 1175 [  off |so0s5RC1] SlideOut | LSC | Acoustic | 24.78 31.4 29.7 4.0
E(roll)
30.3 Vim+0.32 dB;
60—
551
50+
45+
40
351
_:_.__‘_‘__._M»—*—f——k—*__‘
S30+ e
25
20+
15
10
5+
0:\\II\IIIIII\II\\I\II\IIIIIII
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
Agilent N4010A Wireless Connectivity Test Set 6/11/07 Annual 6/11/08 GB46170464
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 713/07 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 713107 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 CD2450V3 Freespace 2450 MHz Dipole 7/18/06 Biennial 7/17/08 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/17/06 Biennial 7/16/08 1082
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 7/19/07 Annual 7/18/08 2353
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 7/19/07 Annual 7/18/08 6207
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: 5/19/2008

i\ PCTEST’

ENGINEERING LABDRATDRY, IMC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082
Type: CDB35V3
Serial: 1082
Backlight off
Duty Cycle: 1:1

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

e Probe: ER3IDVE - SNZ353; Calibrated: 711972007
Sensor-Surface: Omm (Fix Surface)

Electronics; DAE3 Sndb5; Calibrated: 111372007
Phantormn: HAC Test Arch with Coil; Type: SD HAC PO1 BA;
Measurement SW: DASY4, V4.7 Build 53

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

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 113.4 VV/m; Power Drift =-0.014 dB
Average value of Total (interpolated) = 167.75 \V/im

dB
0.000

-2.62

-b.24

-7.66

0dB=1781V/m

© 2008 PCTEST
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Date: 5/19/2008

i\ PCTEST"

ENGINEERING LABDRATDRY, IMC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CD1880V3
Serial: 1064

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

& Probe; ER3DVG - SNZ353; Calibrated: 71972007

o Sensor-Surface: Omm (Fix Surface)

Electronics: DAE3 Snddh; Calibrated: 1111372007
Phantom: HAG Test Arch with Goil; Type: SD HAC PO1 BA;
Measurement SW: DASY4, V4.7 Build 53,

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

Measurement grid: cb=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 138.0 \V/m; Power Drift = 0.021 dB
Average value of Total {interpolated) = 133.2 \//m

dB
0.000

-1.32

-2.63

-3.95

-h.26

-6.58

0dB =136.3V/m
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Date: 5/21/2008

i\ PCTEST"

ENGINEERING LABDRATORY, IMC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CD835V3
Serial: 1082

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

& Probe; H3DWG - SNE2DT: Calibrated: 7192007

o Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Snf04; Calibrated 5/25/2007

Phantorn: HAC Test Arch with Coil; Type: SD HAC PO1 BA;
Measurement SW: DASY4, V4.7 Build 53;

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

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0.415 A/m; Power Drift = 0.009 dB
Maximum value of Total {interpolated) = 0.419 Aim

dB
0.000

-4.06

16.2 S /

0dB = 0419A/m

© 2008 PCTEST
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Date: 5/21/2008

i\ PCTEST"

ENGINEERING LABDRATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CD1880v3
Serial: 1064

Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configurati on:

& Probe; H3DWVG - SNE20Y, Calibrated: 7192007

o Sensor-Surface: Omm (Fix Surface)

Electronics: DAE4 Snf04: Calibrated 5252007

Phantor: HAC Tegt Arch with Coil: Type: SD HAC PO1 BA;
Measurement SW: DASY4, V4.7 Build 53,

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

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0.440 A/fm; Power Drift = -0.007 dB
Maximum value of Total (interpolated) = 0.417 A/m

dB
0.000 =

-2.68

-b.36

6.0 <~
. /

0dB = 0.417A/m
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N PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: VX8360
Type CellularPCS COMA Phone with Bluetooth and EvDO
Serial: LS1
Backlight off
Dty Ovieler 14

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

Probe: ER30WE - SN2353; Calibrated 71 9/2007
Sensor-Surface: (Fix Surface)

Electronics: DAES Snd58; Calibrated: 1143/2007
Phantorn: HAC Test Arch with Coil; Type: S0 HAC P01 BA;
Measurement SW: DASYS, V4.7 Build 53;

Date: 5/25/2008

Low.ch CDMA/Hearing Aid Compatibility Test (251x251x1): Measurement gric: dx=2mm, dy=2rnm

Maximum value of peak Tatal field = 77 .7 Vim
Probe Modulation Factor = 0.945
Reference Value = 746 Vim; Power Drift = -0.023 dB

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

Peak E-field in Wim

Grid 1 |Grid 2 |Grid 3
59.1 (7114 714

Grid4 |Grid 5 |Grid 6
63.6 |77.7 |77.7

Grid 7 |Grid 8 |Grid 9
$8.6 (731 |73.41

dB
0.000
-1.33
-2.65
-3.98
-5.30
-6.63
0dE=77.7V/m
© 2008 PCTEST
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PC-'TEST

PCTEST Heanng-Ald Compatlblllty Facility

DUT: vX8360
Type CellularPCS COMA Phone with Bluetooth and EvDO
Serial: LS1
Backlight off
Dty Cyele: 1

Measurernent Standard: DASY4 (High Precision Assessment)

DASYS Configuration:

Probe: ERZDVE - SM2353; Calibrated: 71952007
Sensor-Surface: (Fix Surface)

Electronics: DAES Snd&5; Calibrated: 11 13/2007
Phantorn: HAC Test Arch with Coil; Type: S0 HAC P01 BA;
Measurement SW: DASYA, V4 7 Build 53;

Date: 5/22/2008

High.ch/Hearing Aid Compatibility Test (251x251x1): Measurement grid dx=2mm, cy=2mm

Maximum value of peak Tatal field = 29 8 Vim
Probe tModulation Factor = 0,969
Reference Walus = 234 Vim; Power Drift = -0.117 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in ¥/m

Grid 1 |Grid 2 |Grid 3
21.2 |29.2 293

Grid4 |Grid 5 |Grid 6
25.0 |29.7 29.3

Grid 7 |Grid 8 |Grid 9
26.9 |25.0 251

dB
0.000

1.1
-2.81
-4.22

ik
-7.03

0dB = 28.8¥/m
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Date: 5/23/2008

“\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: VX8360
Type: Cellular/PCs CDMA Phone with Bluetooth and EvDO
Serial: ACE1
Backinht off
Dty Cvicle: 11

Measuremnent Standard DASYS (High Precision Assessment)
DASY4 Configuration:

Probe: H30WE - SNE207; Calibrated 7H9/2007
Bensor-Surface: (Fix Surface)

Electronics: DAE4 Sn704; Calibrated: 5252007

Phantorn: HAC Test Arch with Coil; Type: SD HAC PO1 BA;
Measurement SW: DASYS, V47 Build 53;

High.ch cdmafHearing Aid Compatibility Test (251x251x1): Measurement grid: dx=2mm, dy=2rmrm
Maximum value of peak Total field = 0.130 A/m
Probe Modulation Factor = 0.807
Reference Value = 0111 Afm; Power Drift = -0.030 dB

Hearing Aid Near-Field Category: N (AWF 0 dB)
Feak H-field in A/m
Grid1 |Grid2 |Grid 3
0.123/0.099/0.069

Grid4 |Grid5 |Grid 6
0.130/0.104|0.071

Grd7 |Grids |Grid 9
0.130/0.102|0.066

dB
0.000 ‘
-2.42
484 J-
-7.26
ig

121
0dB =0130A/m
© 2008 PCTEST
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i\ PECTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: VX8360
Type CelularPCS COMA Phone with Bluetooth and EvDO
Serial LS1
Backhght off
Dty Ovicle: 11

Measuremnent Standard: DASYS (High Precision Assessrnent)
DASY4 Configuration:

Probe: H3OWE - SNE207; Calibrated 749/2007
Sensor-Surface: (Fix Surface)

Electronics: DAE4 Sn704; Galibrated: 5252007

Phantorn: HAC Test Archwith Coil; Type: S0 HAC P01 BA
Measurement SW: DASYS, V4.7 Build 53;

Date: 5/23/2008

High.ch/Hearing Aid Compatibility Test (251x231X1): Measurement gric d«=2rmm, dy=2mm

Maximum value of peak Total field = 0061 A/m
Probe Modulation Factor = 0.667
Reference Value = 0.082 Afm; Power Drift = -0.021 dB

Hearing Aid Near-Field Category: N (AWF 0 dB)
Feak H-field in Afm
Grid 1 |Grid2 |Grid 3
0.060 | 0.059(0.040

Grid4 |Grid5 |Grid 6
0.061 |0.061 |0.041

Grd 7 |Grid8 |Grid 9
0.058 |0.056|0.037

dB
0.000 ‘ 3
-2.16
_4.32 n
-6.48
o ‘-
-10.8
0dB=0.0681Am
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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 Laboratory of A, Sctweizerischer Kallbrisrdienst

i Rt
Schmid & Partner = Sorvice sulsse d'étalonnage
Engineering AG et Servizio svizzero di faratura
Zoughaussirasse 43, 8004 Zurich, Switzerlond £ 4{5?\‘.\* Swiss Calibration Service

Accrocited by the Swiss Federal Office cf Metalogy and Accreditation
The Swiss M:uﬂmﬂon&arvbe is one of the signatories to the EA

fer th gnition of calibration certificates
client  [PC Test
(CALIBRATION CERTIFICATE
Objact ER3DV6 - SN:2353
Callbration procedune(s) QA CAL-02.v5
Calibration procedure br E-ﬁal:l probu opiimhmd Fnr, 3
evaluations inair
Calibration Jate: July 19, 2007

Condition of tre calbrated itsm In Tolerance

This cislibeatl rificate documents the bility io national which realiza the physi: Its of measurements (31}
The measwements and the uncertainties with confidencs probatility ane given on the following pages and are part of the centificate.

Al calibrations have beer conductec in the o aality: anvi {22 & 3)°C and humidity < 70%.
¥ ty:

Calibration Equipment usad (MATE enitical for calibration)

Primary Standards Dw Cal Date (Calbrated by, Cenificale Ne.) Sclwdlubed Calilration

Powar matar E44198 GB41293874 29-Mar-7 (METAS, No. 217-00670) Mar-08

Power sansor E44124 MY41455277 2%-Mar-7 (METAS, MNo. 217-00670) Mar-08

Powear senaor E44124 MY41408087 20-Mar-07 (METAS, No, 217-00670) Mar-08

Haterence 3 o Attenvuator SN: 55054 (ic) 10-Aug-06 (METAS, Mo, 217-00452) Aug-CT

Reference 20 dB Atteruator SN: 55086 (20b) 23Mar-07 (METAS, No. 217-L0671) Mar08

Reference 30 AR Atleruabor SN: 55129 (30b) 10-Aug-06 (METAS. No. 297-00853) AugC7

Referenco Probo ERIDVE SN: 2328 2.0ct-06 (SPEAG, No. ERI-2128_OctE) Qee07

DAE4 SN: 854 20007 (SPEAQG, No. DAE#-054_Apr0T) Apr-03

Secondary Standards _io# . Chack Data (in house) __ Schedulad Check

RF gene-ator HP 86480 US3642101700 4-Aug-B (SFEAG, in house check Nov-05) In house ched: NowOT

Network Analyzer HP 8T53E US3TIN0TES 150ot-01 (SPEAG, In house check Ou-08) I house check: D07
Namix Funztion Shanature

Calibrated by: Katja Pokovic - Technical Manager SR 3

Approved by: Fin Bonhoit R&D Dirsctor 3_".."{ v/ S

Issued: July 19, 2007
This cidibration Carbficabs shall nol be reproduced excapt in full without written apanoval of the laboratory.
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Calibration Laboratory of \:\\‘_\l_,/ g Sshwelzerlacher Kalibrfordienst

Schmid & Parner Ao ¢ Service suisse détalonnagy
Engineeting AG Sorvizio svizzern di taratura

Zeughausgtrasea 43, 8004 Zurich, Switzerland 8 Swlss Callbration Service

Aczredited fy t1e Swiss Foderal Offics of Met-ciogy and Accrediation Accreditation N 9GS 108

| he Swiss Accreditation Servige Is ona of the signaleries 1o the EA

Multlztersi Agraemant for the recognition of calibration certifficates

Glossary!

NORM:x, v,z sensitivity in free space

ocP diode compression poirt

Folarizaticn ¢ ¢ rotation around drobe axis

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

measurement center), i.e., B = Gfs normal to prebe axis
Connactor Angle  information used in DASY system 1o atign probe sensor X to the rubol
coordinate systam

Calibration is Performed According to the Following Standards:
g) |EEE Std 1309-2005, * |EEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 9 kHz to 40 GHz", December 2005.

Methods Applied and Interpretation of Parameters:

»  NORMx,y,z: Assessed for E-field polarization 8 = G for XY sensors and & = 90 for Z sensor
{f = 800 MHz in TEM-cell; f > 1300 MHz. R22 waveguide).

s NORMHxY.Z = NORM»,y, 7 * frequency_response (see Frequency Response Chart).

»  DCPxy,z: DCP are numerica! lingarization parameters assessed based an the data of
power sweep (o uncertainty required). DCP does not depend on frequency.

« Spherical isotropy (30 deviation from isotropy): in a locally homogeneous field realized
using an open waveguide setup.

«  Sensor Offsel The sensor offset corrasponds to the offset of virtual measurerment center
from the probe tip (on probe axis). No tolerance required.

« Connector Angle: The angle is assessed using the information gained by determining the
MORMx (Mo uncertainty required ).

Cerifizale Mo ERS-2353_Jukyy’ Fage Z of 3
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ER3DOVE SN:2353

Manufactured:

July 19, 2007

Probe ER3DV6

SN:2353

March 8, 2005

Last calibrated: Cctober 13, 2008

Recalibrated;

July 19, 2007

Calibrated for DASY Systems

{Note! nor-coripatible with DASY2 systeml)

Certificate Mo ER-2253 Jul0? Paga 3of 8
- : Reviewed by:
FCC ID: BEJVX8360 APETEST. HAC (RF EMISSIONS) TEST REPORT @ .c eviewed by
T Quality Manager
HAC Filename: Test Dates: EUT Type:

0805130694.BEJ

May 19 - 25, 2008

Cellular/PCS CDMA Phone with Bluetooth and EvDO
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ER3DVG SMN:2353

DASY - Parameters of Probe

Sensitivity in Free Space [uVi(V/m)]

Normx 1.52 + 10.1 % {k=2}
NermY 1.72 2101 % (k=2]
NormZ 1.87 £ 10.1 % {k=2)

Freguency Correction

July 18, 2607

: ER3DV6 SN:2353

Diode Compression”
DCP X 95 mv
DCP Y 95 mv
DCP Z 96 my

X 0.0
Y 0.0
z DG
Sensor Offset {Probe Tip to Sensor Center)
X 2.5 mm
h's 2.5 mm
zZ 2.5 mm

Connsctor Angle -219 °

measurement multiplied by the coverage factor k=2, which for a nermai distribution
carresponds 1o a coverage probability of approximately 95%.

* rurericrl linearizaton paremeton wnsoHanty not reguired

Certifizate Nz RRI-2363_Juld?

Page 4 0fd
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ER3DVE 5N:2353 July 19, 2007

Frequency Response of E-Field
(TEM.Cell:ifi118 EXX, Waveguide R22)

-
-

Frequency response {farmalized)
-
[=e]

0.8
0B
OF i
. | -
. i
] | -
I
3 B00 1000 THID 2004 2500 3000
f [MHz]
J———ry @ TEM —-R22
SEoLL THUIEM MRz
Uncertainty of Frequency Respanse of E-field: * 6.3% (k=2}
Cerlificate No: CR3-2353 _Jwil7 Page Bof 9
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ER3DVE SN:2353

Receiving Pattern (¢), 9 = 0°

f = 600 MHz, TEM ifi110EXX

Receiving Pattern (¢), 9 = 90°

f = 600 MHz, TEM ifi110EXX

Certificate No: ER3-2353_Juld7

July 19, 2007

. .

‘ i f = 2500 MHz, WG R22
|

|

—a—¥ @Y —e—Z —O—tol|

. e R
| SRRRY &
‘ s

| f=2500 MHz, WG R22

Page 6 of 9
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ER3DVE SN:2353

Error [dB]

Error [dB]

July 18, 2007

Receiving Pattern (), 9 = 0°

44 120

|
|
I
L oA MMz
Co—E— {00 Mz
—o— G080 MHz
—W— 1300 MHz
T 2500 M

60 240 303 6L

Uncartainty of Axial |sotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), $ = 90°

—o—suMHz ||
—2—103MHz ¢
—o— E0O MHz |
—4— 830 MMz !
oA 2820 MHz |

180
+[%

Uncertainty of Axiat Isotropy Assessment: + 0.5% (k=2)

Certificaie Mo ER3-2533_Julo?
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ER3DVE §N:3353

Sensor Voltage fuv]

Error [dB]

July 18, 2067

Dynamic Range f{E-field)
(Waveguide R22, = 1800 MHz)

E [Vim] 1641 1000 .

Uneartainty of Linearity Assessment:  0.6% (k=2

Certificate Mo CRI-2353_JuIGT Poge Bofg
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ER3DV6 SN:2353 July 19, 2007

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

Error [dB]

RRTIT PIe g ... 0. ... =
| B-1.00-080 B-C.80-0.60 E-0.60--040 8-0,40--0.20 @-0.20-0.00
i 00.02-0.20 [0.20-0.40 00.40-06)  BE0.60-0.50 W0.60-1.00

Uncertainly of Spherical Isotropy Assessment: + 2.6% (k=2)
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Calibratien Laboratory of
Schmid & Partrer

Engineering AG
Zeughausstrases &3, 004 Zurich, Swittertind

Actrodilod By e Swiss Fedarnl Cifice of Meloiogy and Accreditation

The Swiss Accreditation Service is ose of the signatories 1o the EA

Multilateral Agroeamart far the recagnitian of

ecalibration cartificates

%

Calibration Equipman| used (MATE critcal for calibeation)

Prirnary Standards e
Povenr maler E44158 GE41ZA34TE
Power sarvsor E44124, MY 41405277
Powor saresor EA4124, KIYd149808T
Referencs 3 dl Atleneaks Sx. 55004 (30)
Raleranca Proba HIDWE Saaa

DAES SN0

| Sacondary Standants ma o
AF genonshor HE BE48C LG0T
Meotwork Analaer HP BTSIE LIETas05a5

This calibwabon cerificals dacs mants thi recoability 1o Maioral standaeds, which roaloe $ha plyca units of measurements (515
Tha reeasLrofmicls and B URCHAATIES Hih condence prooabily ane ghoen on the following s ad e par of the certificate.

Al calibrations have boon canduchid in B dosed labombony faclity: ervirnment Memgeratune (23 + 150 and haridity < 7%

Cal Dale (Calbrated by, Contibicste No)

E0-Mar- 07T I;HI:I.I\S.M ZNT-DOET)
20-Mar.07 (METAS, Mo, Z17-00870)
20-Mar07 (METAS, Mo, 217-00670)
10-AugrOC METAS, Ho. 2°7-00502)
20-Mar07 (METAS, No. 21700871
10-Aug-D8 METAS, Mo, 2¢7-00583)
a0 (BPEAG, Mo, HA-8182_0cis)
-ApeOT (EPEAG, Ho, DAES-854_AgeT)

- houss
2-Aug 90 [SPEAG, in house check Nov-08)
180 (SPEMG, in housa chack Oct-08)

[ Sehweizarincher Kalibriordienst
c Sandce suiken ddlaonnage

Servizlo sviazero di taratura
S Swiss Calbention Sarvice

In houss chpck: Del07

Calkraind by

Apprevad By

This ealibration cerificabs shall not be rprotessd taopt in full without witien approval of the laberntory.
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Calibration Laboratery of

[ Behweizeriseher Katibricrdinst
Schmid & Partner c Servige syisse d'alalonrags
Engineering AG Servizio svizzern di taratura
Zelghaussttasss 43, 2004 Xurleh, Swilzmerland S swizs Callbration Service
sceredited by he Swiss Federal CHfies of Meirglagy and Accreditation Accreditaiion Net SCS 108

Thi: Swiss Acered latlon Service Is one of the slgnatores lo the EA
Multllateral Agrecmert for the recognition of calibration certificates

Glossary;
NORMx vz
DGR
Poiarization ¢
Polarization &

Connector Angle

sensitivity in froo space

diede compress:oh point

« rotation around probe axis

& rotation around an axis that is in the plane norma. to probe axis (at
measurement center), i.e., & = 0 is norral to probe axis

information used in DASY system to aign probe sensor X © the robot

coordinate system

Calibraticn is Performed According to the Following Standards:
a) |IEEE Sid 1308-2005, * IEEE Standard for calibration of electromagnetic field sensors and
probes, excluding antennas, from 8 kHz to 40 GHZ", Dacernber 2008,

Methads Applied and Interpretation of Parameters:
+« XY F alata2: Assessed for E-field polarization 8 = 30 for XY sensorsand 8 =0for Z
sensor (f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

« XY.Z(f alataZ=XY.Z_alaia?* frequency_response (see Frequency Respense Chart).

o DCPyy.z: DCP are numerica: lineatization parameters assessed hased on the data of
power sweep (o uncerlainty reguired ), DCP dees nol depend on frequency.

= Spherical isotropy (30 deviation from isoiropy): in a locally homogensous field realized

using an open waveguide setup.

» Sensor Offset. The sensor offset corresponds fo the offset of virtuat measuremant canter
frorm the probe tip (on probe axis). No folerance required.

¢ Conneclor Angle: The angle is assessed using the information gained by determining the

X abaia2 (no uncertainty required ).

Cerificale No H3-6207_JulGT Page 2af 8
. Reviewed by:
FCC ID: BEJVX8360 4\ PETESY HAC (RF EMISSIONS) TEST REPORT @.c eviewed by
" Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 46 of 70
0805130694.BEJ May 19 - 25, 2008 Cellular/PCS CDMA Phone with Bluetooth and EvDO
© 2008 PCTEST Engineering Laboratory, Inc. REV 6.6

05/08/08



H3DVE SN:6207

July 19, 2007

Probe H3DV6

SN:6207

Manufactured: June 12, 2006
Last calibrated: July 10, 2006
Recalibrated: July 19, 2007

Calibrated for DASY Systems

{Note: non-compat ble with DASYZ system])
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H3DV6 SN:6207

July 18, 2007

DASY - Parameters of Probe: H3DVG SN:6207

Sensitivity in Free Space [A/m / V(uV)]

X
Y
Z

a0

2,409E-03
2.343E-03
2933E03

Dicde Compression’

DCP X
DCP Y
DCPZ

a5 my
85 mv
85 my

Sensor Offset

X
Y
z

Connector Angle

al a2
2.606E-5  1.397E-4 £ 5.1 % (k=2)
4.761E-4 192364 + 5.1 %0 (k=2)
-3.706E-5  1.549E-4 £ 5.1 % (k=2)

{Probe Tip to Sensor Centeér)

3.0 mm
3.0 mm
3.0 mm

364

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
cerresponds to a coverage probability of approximately 95%.

* numericad Enearzadion parametes uncettainky net requirec
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H3DVE SN:8207

July 19, 2067

Frequency Response of H-Field

4R

Frequency respanse (noramlized)

08
[+ I

500

(TEM-Cell:ifi110, Waveguide R22)

4500 1500 2000 2500 oo !

1

f [MHz] i

a0y —a— TEM —f— R22 ‘

Uncertainty of Fregquency Response of E-field: * 6.3% (k=2)
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H3DV6 SN:6207

Receiv

f= 300 MHz, TEM ifi110EXX

July 19, 2007

ing Pattern (¢), 9 = 90°

f = 2500 MHz, WG R22

Receiving Pattern (¢), 9 = 0°

| f = 300 MHz, TEM ifi110EXX

f = 2500 MHz, WG R22
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H3DV6 SN:6207

Judy 18, 2007

Receiving Pattern (¢), 3 = 90°

L ro—Q0UMHE
— D600 MHz |
m !
2 B EONHZ |
& H H
& | g 1800 MHz !
| —&— 0600 MHz
2440 300 360
Unecertainty of Axial Isotropy Assessmant: £0.58% (k=2)
L - o
Receiving Pattern ($), 8 =0
i—0— 300 MHz
g B 500 MHz
= { g 750 MHz
5 !
& i~ 1803 Mi-z
g 2500 M2
D ) 180 240 avo 350
4171 :
- i
Uncertainty of Axial lsotropy Assessment: £ 0.5% (k=2)
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H3DVE SM.6207

Sensor Voltage [uY]

Error [[S]

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

12403 |

1.E+02 ..

1B+ |

H [Afm] at 1800 MHz
—3— K B RY e L ——Z con '

=]

3m 1
H{AM] at 1200 MHz

Uncertainty of Linearity Assassment: £ 0.6% [k=2)
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Calibration Laboratory of St e,

: ,a_.‘f e g3

Schrmid & Partner et

Engineering AG s
Zaughsusatrasse 43, 8004 Zurich, Switzarland o /"‘“\

Aocradbad by e Swiss Faderal Offica of Matrology st Accredilation
Thie Swiss dcorodifation Service 8 one of the signatosies 1o the EA
Mukiiataral Agreement for the recoqniilon of calibration cerificates

Chent PC Test

Srehvwabmarischer Kalibrierdignst
Servicr subsso d'eialonnaps
Sarvzin svizzera di aralurs
Swiss Callbradbon Service

Acereditation No.; SCS 108

Certifcate Mo: CDBISVA-1082_JullE

CALIBRATION CERTIFICATE

Objest CO838W3E - SN 1082

Calbration procedinels) QA CAL-20.vd

Celbration date: JU'}" 17, 2006

Calibration proceduns for dipokes in air

Concitdon of o calbraled e

In Tolaranoe

Caibration Equiprment wse0 (Ma |k cnbcal for zalibradon:

Tvis calibratian cert fcats docurnents the traceabdiy f natiznal slandards, wilsh realza the physical urits of maasirrments (31).
Allcalizrabars kave besn ssrductad i the sioasd isbarobary Faedity: ewlonment femperalure (22 3 3170 and humiaity < 705

Primany Sansards |oe [zal Dakg (Lialibraken by, Canificale Sa.) Sooeduled Cdilealion
Pwes meier EF-423 GE3T480704 D0t0R [METAS, Mo, 251-L0ETE d-06
Prrwter gansar HP 84898 LIS3FI0aTES (4008 [METAS, Ma, 261-005165 e ]
Ralerence 20 di Atarstar EM: 5C9E (203 11-4ug-05 WMETAS, Ho 251-005] Puig0s
Releranca 10 db Atarasor S 04T 24101 A-fug<05 METAS, No @571-00 1, Aug0a
OAEA She B850 1-Mr08 [SPEAG Mo, DeES-1E0_and) Callbration, MaraT
Probe ERIOVE Sh: 2336 20-Dac-05 [SPIAG, Mo SHI-ZE_Leals) Calbralon, Des-0%
Probie HIDWG She BOES D05 (SPZAG, Mo, B3-EDE-Ustih; Cdlbration, Dec-0f
Secondary Standeards [ Check Cale In housal Schaculed Cherk
Powysr meter EPM-4136 GRE4INOTHE 128,403 (SPEAG, in houge check Dol-U85) I nouse sheck: Ocl-06
Powver sasor H2 84814 SN2 10-84gH0 (SPEAT, In houge cheak Ol-05) In nouse check: QC-0F
Povier sansor H2 84818 WY A5 100 g-0A JSPEAG, in house cheak Oot-05) In nousa check: Oo-05
Marveark Analyzer P ETSIE | LBATIR)RAE 18-0c1-01 [SPEALG, in housa check Mow-065) In nowge check: Mow-06
HF gerarator RAS SMTOE | SN 100004 FE-Ju-04 (SPEAT, in hauso check Nov-05) In hoLse check: Moe-07
Mamg Functizn Hignature

Cafibiraled by: Mfike Mei Lalaralary Tachricen Tl ||! _.[{;1 ||.
Approye | Fin Bompalt Tazhnical Dimetar S /

7 Fr S, S

This calitrafion sedificals abel ant ba rmpned oo oxcesl in Tull witholt withen aaprowal of {he labaralon.

IsgLad: Juy 18, 2008
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Callbratlon Laboratory of

g B hwelverachiar Katlbrlardensi
Schmid & Partrar g Seriesuless wétalonage
Engineering A Servizlo avizram dl taratura
Poughemasiraass 43, beld Zurich. Ewitzadand S mwirs comilan Rervics
Brrliln by Lie Sviss Podersl Cittcs SHK etnokogy ans Scrsd. i Accraditation Mo, SC3 108

The Swkss docreditalion 3erdlee 1= one of the slgnaloros to the E4
multllatera | Rgreemend for the @cagnlilon of dallEraton cortlflcatey

Refarnces

[11

AMSI-PCEI 192001 (Dralt 3.x, 2000
amencar Keional Staadarg for Melheds of MeagJarement of CGompalitiily betwesn Wirdesa Commuricatlons
Devices ard | learing Alda,

Melhods Appliad and Interpretatien of Parameters:

Cierddirate Mo: COEMNWI-1082_Ja0e Fage Zof B

Conrtingts Systern waxis it in thi <irection o tha diacla arnes. £axis is from the besis of the ankenaa
ir-ouriled on the takle) rwards 8 ‘ead peinl batacen the fee dipale arms. 5-axe & nomal 1 the other axes.
In roincidencs with standad [1]. te measurament Jlenes {probs sensar senter) are salected 1o 02 at &
diglarce of 10 mm above tbe top adges ol Mo dipdle anms.

Muasurnmont Condifans: Futher detals ane avalaale frar tr hardoopios al tha end of the cetifinaze. Al
figuras =isted in the cerlilicals arc valid 8t e frequency indicaiod. The forwane pouwar fo this dipole comsectss
it gatwith a clibeated povwer meter connectcd aad monitored wilk: Zn ausiliary power meter cannacied laa
cirantional ceuplor, While the dipole under tast & corneclod, e “towa - powar is adjustzd Lo Ihe same level.

Antannz Fosibenaing: T clpole |3~ ounied on 8 HAG Tesl Aich phantesn usng the matching dipale pes tioner
with the arms honzental snd e feading cal¢ coming from the fac-. The meesaremetts are peformed in 2
snieldad roorm wi:t wbsw bes 2og 10 the saup ta reduce the eflsctiars,

I* i verlfles] before tne maunting of the dipole uader she Teat Arch prantum, shat ts aras acs parfacty in 2 lin.
I: is installed on the 31AC d poe positioner with 13 erms paralio] balew the dislectric refaranse wire and ahlea
sy e agting v inwarical draction wilkout chang ng itz ralatve positon W he top ceatar of iha Test Arch
phartarn. T2 ve-teal distanga ta the groba is acjuskad after d pole mounting wilh & BAZY4S Surface Cherk job.
Befara tha measuremer L, e dismnce belween prantare: sufaee andd prebe tip s varfiad. Tha propes
easLrermen: distence i selectsd by chaasing the mawning sacicn a7 e HAG Test Arsh phencan willi Lin
proper device refarence pont jUaper sufaca of tha dipeset and ke matching grid refarones poln (i of tha
prabe) considerirg the probe sensor offget. The verlical distane o lhe probe |3 essetial for the acou-acy.

Feee Powit impedance and Retri Locs, TYEse parametzm ae magsuns vsing 8 HP BP03E Veclor Motwock
Aralzsr The impocancs 15 specified &t tha SMA connetiu ol the dipcle. The irflusnce & relleckang was
elimlating 2y Apply ng dhe avonaging foncton witile mreng the dipale o lhe alr, &t least 7em awsy ron any
ubrslaciis.

E£- fld thsiatutice. E el iz reasured in the z-y-plane wilh an lsoticgpic FR30-field probo wils 100 mify

[z ward powear b the anzenra feed painl. It accordance with [1], tha szan aré 5 20mim wide, ia lsngtn
Bxcaeds e d pole aem length {180 ar S0mm). The sensor ceater is 10 mm Jir 2] abave tha top of the cipola
a:ms. Twa A0 Mas me e evailable hear the end of the dipcle am-z. Assurmlig the 1 poe arms ans aacfeety it
i ling. the Zverags of thess tan masximma (2 soogld 2 apd sungrid 8] s deterrinad 1 canpensa for any
nar-peraliality io e meagrement pare 25 well 55 the ssnsee dspacement. The E-field vius statad as
calibat o value represents e maxiru* 9F the interpalated AG-E-field. 1trim abave ke dipale sufeca,

H-fiodd desiritation: H-figld is meascred wilh an sotronin H-eld probe st 100:W fansard power ta the
antenna teed puiil, Ih e xeplane Toe soen Ared and seneor J2EN00E 13 equive lent to the E-lield scan. The
ragenum of the fiels 5 Availatda al tha sentor (subgrid 5 above the faed poinl. The Hfled value siztad s
orlibeat an valus reoreseats e maximuT of the nmerpolaled H-Feld, 10m e abovs the dipcle suelace at the
feed poind
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1 Measurement Conditions

DASY Wersion

DASY systom conflg.aratinn, s far s ool gived e page 1.

A3

Va7 BEH

DASY PF Varsion

" SEMCAD

TTIRE

Phantam HAC: Test Arch SO HAO PO BA, F1002 ¢
Distence Dipels Tap - Frobe i mm
 Centar

Scan resolutisn

dx. cly = mm

AraR = 20 x4 SHO mm

TBITMHz - ML

Freguenhcy
Farwerd pawar at dipole 500 d3m = 10%mW
connestor :
Input power rift <003 diE
2 Maximum Fiald values
H-field 10 mm atoys o [pale surface s dian Interpolated maximum _|
Mzxim.im seasurand 15000 W fonwmand Joaver 0.454 Almi I

tTnnertainky for [1-lieid mess remant: 824, (k=2

E-fleld 10 avm sbave dipsia sufane cenditicn Inkerpalated maximum
Maximu . m@asuied above high end 00 b Fareward powne 1723 Wiz
Maxinm mepsured ahnva o and 00 M Foowis d froner 1E2.2%m
Aupraged maxim.am sbove sim 100 e f winid poser 167.3 ¥im
Urcartairdy (o Z-fleid messuramant 12 8% k2
3 Appendix
31 Antenna Parametars
|Fr-e|g:|l,u3|n|::3|r . “[Return Losa Impadanr.é
SO0 MHz 1.7 dlL {435 - j12.2] Ohin
B35 MHz 276 dB {513+ [4.0] Ohim
+ B0G MH. 1E.1 dE {57.d—j15.4 1 Ohm B
YU MEPT 21.1 48 P |5 Chm
550 M- 180 dB L4480 = j12.6 ) Ohm

%2 Antenna Design and Handling

The ca ilrasion d po:s bas & sy b Jenmen with 2 bu-n we 500 matehing etwonk, when leads o tha

gnhanoed handwid:k.

The dipols is o t of s:Eadard sormingic cosxia cabia, The mterna miatching line iz open soced. The antenna is

Iharcfore paen far O signals.

Do 1ot apply foree o dipals ar- s, as they are iabls te sead. The saldered cornactions near e feedpoi it may be
danraged. After excess v 1naGhancal stress or averheating ehec g Impedanca sharuler $hos o enaure that fhe

inlernz: matening netwars iz 0l afectert

Bfter lang ter— ame v lh 400 rackied power, nely a sligalwarming of the dipsla near e Deed pein: Gan oe measw ned.

Sertifloats Mo: TEATEL10E L Nl

Pocea ot
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3.3 Measurement Sheels

3.3.1 Return Loss and Smith Chart

47 Jul 2386 1@:i@2:323

CH1 514 L0 % dB/REF -15 B 2:-27.581 dE HATANG @20 MHz
L]
— 1 P e S MR tHL Harlrers
e 1 | | Li=16.EET dE
i ! ABHEEE HHz
Car - - i i
'\ / 16,858 42
L o=l 7 I 1 ¥ ML HHz
rr:'-'- LJ?\
4 Tt 1 I 1 41-21. 142 dE
L) ‘:ﬂ ] SELEEA Mz
45" f_ 51-17.970 dE
2 i 1 1 I 1 WL BER K
[EHE 531 L u FS M 5LETI e 403524 TEOLZ M 23000 GO0 HH
e
Ded CHZ Markers:
A5 43,540 &
=13, 227
o / £00.055 HHE
':-: S @
S0 AR HH
a8 44,31
frig A
ik 50,808 AH:
e S EATY i
12535 8
= QEMEEE THz
STERT S ESE S50 HHz ST 1 335088 8688 HH=z
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Reviewed by:
FCC ID: BEJVX8360 HAC (RF EMISSIONS) TEST REPORT @ LG )
Quality Manager
HAC Filename: Test Dates: EUT Type:

0805130694.BEJ

May 19 - 25, 2008

Cellular/PCS CDMA Phone with Bluetooth and EvDO

Page 56 of 70

© 2008 PCTEST Engineering Laboratory, Inc.

REV 6.6
05/08/08



3.3.2 DASY4 H-fleld result

Teat Labarnfary SPEAG, Farich, Switzerlind
File Marme: [ O35 182 0617 ] Toalad

DUT: HAC-Dipolz 835 MHz; Type: D835V, Serlal: 1082
Prozran Mame: HAC H Dipole

DrateTimaz: T717/2006 2-56:42 PM

Communication Systen: CW; Frequency: 835 Mol Dury Cele: 12

Meadium: Air Medinm parameters wsed: o= Umho'm, £ = 1 p= | ipim

Fhantom section: H Dipole Section

DASYd Configuraiion:
- Probe: HADWG - SNA06S; ; Caliliaed, 1272072005

- Sensor-Surfice: {~ix S fass)

- Blectmmics: DAE4 Sn6i0; Celibrated: 3/12004

S

Phianium; HAC Teat Arch 4.6 Type: S0 HAC POL BA; Serinl; 1002
- bowarenment 3W: DASYS, W47 Build 44; Postprocessing 5W: SEMCAD, V1.8 Build 171

W %ean - Sensor Conter 10mm whove CDE35 DipeleHearing Aid Compatibility Test (41x36151): Measurcment prik:
dx=5min, dy—5mm

Mazimmern vilue of peak Todal fisld — 0454 Adm

Prohe Modalation Faetor =1 (0
Relerenee Walve = 0282 Adm; Poweer Tirift = 0014 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

Corificate No: CO3EVI-10E82_JulDE

L=}
(0.000

-B.64

-13.0

-17.3

1.6

U dE = 045400 m

Penk H dield m Ad

Cied || Grid2 | Grid 2
1372 |42 | ARG
Cirel A | Giead § | Grid ¢
0425 | 454 | 438

Gired 7Y Grid K | Girid 5
0,379 | LK 088

0805130694.BEJ

May 19 - 25, 2008

Hage sofé
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3.3.3 DASY4 E-Field result

Teet Laboratory: SPEAG, Furich, Switeerland
File Mama: E_CEE3S 1082 0607] T.dad

TUT: HAC-Dipole 335 MHz: Trpe: DBISYI: Serink 1082
Program Mame: HAC E Dipale

Commonication System: CW; Frequencyr B35 MHz Doty Cyele: 12 .
Mecium: Air Mediom pameters used: o= O mhodm, &= 1 p= 10 kg'm
Phuntomn zection: E D pole Section

LEASY S Coniguration:

- Prabe; BRIDVE - SNZ336; ConvFiL, 1, 1) Calibrated; 12020.24005

- Beagar-Surfuce: {Fix Suclace}

- Electronics: DAE4 Snaail; Celibrated: 37152006

- Phamiom: HAC Test Arch 4.6; Type: 30 HAC POL BA; Serial: 1002

- weasurement 3W: DAY, ¥4.7 Build 44, Pestprocessing SWs SIMOAL, V1LE Build 171

Date/Tamwe: 701 7/2006 11:50-47 AM

It Scan - Bensor Center 1imm shave CDA3S Dipole/Hearing Aid Compatibility Test (41x361%1): Measurement grid:

de=5amim, dy=5mm

Maxirram value of peak Toual field = 1723 Vim

Frobe *odulation Fastor = 1.00

Keference Value = 1227 Vim; Power Drill = 030 dB
Heoring Ald Mear-Field Category: M2 (AWF 0 dB)

Penk T-field in Wom

Cirol 1) sl 2 | Grd 3
16k | 1723 | 165.8

Grd 4| trid 5 | Grd &
R47 | RR9 (KW

Grd T Grid 8 | Grad 4
1546 | 1623 | 1604

L.

-7.80

-13.0 | —

4R =172.3vm

Cerificate Mo COE35WI-1082_Jul0s Page Gofg
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Calibration Laboratory of o

S § Schweizerischer Kalibrierdiens!
Schmid & Pariner St Service suisse dénlcanage
Engineering AG % C gervizic wvizzero o taraturn
Zoughnusstrasse 43, 8004 Zurich, Switzerland o S Swiss Calibralion Service
i

Bccrodited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the 24
Multilateral Agresrmant for the recognition of calibration certificates

PC Test

Acereditation Ne.: SCS 108

Cliont

Certificate No: CD18B0V3-1064_Mar08

CALIBRATION CERTIFICATE

Umject CD1880V3 - SN: 1064

Gabbrabion proceduno(s) QA CAL-20.v4

Calibration procedure for dipoles in air

Calibration daia:

March 11, 2008

Conddon of tha calbeated tem |0 Tolerance

This calbralion carificata documents the tracesatdity |0 rasonal standands, wivch raaliza the piysical uils of measwrements (51}
Al calibrations hava boan conducted n the clasad laboratory faciily: anvironmaent lemparature (22 & 35°C and humidity < T0%.

Calipeation Spuipmant used (WATE critiadl fon cablialion)

Primary Stondords 1] Cal Date (Calibralad by, Corlifizao Mo} Schedulod Calibration
Power maber EF-4424 GES /4807102 04-0c1-07 (METAS, No. 217-007T348) Oct-08

Power sensoe HP BAA1A LUSHTERTES 040107 (METAS, No. 217-00738) Qcl-08

Probe ERIOVE BN 26 31.Dec-07 (SPEAG, Mo, SR3.2336_Decl7) hec-08

Prooe HIDWS SH: 8065 31-Due-07 (SPEAG, No. 13-8088_-JecO7) D08

DAE4 SN TEN 20ck07 (SPEAG, Mo, DAE4-TE'_Ockd?) Oct-08

Secondary Standards o Clwasch Dhinbs (i) NioLisier) Scheduled Check

Povwt mater EPH-44198 GEAZAZNT 17-May-05 (SPEAG, in house chack Oct07)  In housa ehock: Nov-08
Powrt sensor HP B4RZA, JEATHEENT 11:May-05 [SPFAG, in horse check Oct07) I i chock: Mov-08
Povwei senmor HP B4EZH AT BADIS0 Of-Jan-02 [SPEAG, ir house sheck Cet-0T) I ot chviich: Maone-0i
Metwork Analyzer HP 87538 JS37390505 18-0ct01 (SPEAG, in housa chaek Oct07)  In Nouse check: Mov-09
AF ganeratar E44336 WA A ARG Fdbone-0d IBPEAL, in hoiin chack Oc107) Iri oot chwchk: Mov-09
Name Funcion Signadure

Cal brated by: Mikin Woaili Lanoratary Tocknizian I:'_L TFEE’[ 'n
Approved by Fin Bamihall Tachnical Director

T Mot

Issusd: WMarch 12, 2003
This calioramon cartificade shall nod be reprodaced eoepl i full without vwe ion appeoeal of the laboratony.
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Calibration Laboratory of AN

Schmid & Partnar i}l“:ﬁ__—f"f’: Servlca suissc d'élalonnage
Engineering AG G Servizio svlzzero dl taratura
Zeughausstrasse 43, 8004 Zuvich, Switzerland ';4_;?-:\“\\\‘\\3‘ Suiss Callbratlon Service
Al
Accredited by the Swiss Acereditation Service (SAS) Accreditation Mo SCS 108

The Swiss Acoreditation Servica is one of the signatories to the EA
Tultilaceral Agreemant for the recognition of cakibration cerkificates

References

[1] AMSI-C63.19-2006
Arnerican Mational Standard for Mathods of Measurement of Comgatibility between ¥iralsss
Commurications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

»  Coordinate Swsiem: y-axis is in the direction of the dipie arms. z-axis is from the basés of the antenna
‘mounted on the tablg) towards its feed point hatween te two dipele arms. x-axis is normal to the other
axas. In coincidence with standard [1], the messurement pianes (probs sensor cenfor) ars selected to
2@ al & disgtance of 1€ mm shave the op edpe of the dipcle arms.

v feasurement Condiiions: Further deteils are avallahlz from the hardoop es at the end of e verlificale.
Al figures stated in the certificate are valid at the frequency indicaied, The farward power to the dipole
zonnecter 5 eat with a calibrated power netar zonnected and monitored with an auxiltary power meter
connected to a directional couplzr. While the dipole uncer tast is connectad, tha Torward power ig
adjuzted o the same leval,

s Antenna Positioning: The dipale ls mourted on a HAC ~ast Arch phanlom using the malehing dipale
positionet with tha arms hosizonta and the feeding cable coming from the flcor. The maasurerrents ara
parfermad in a shiglded room wih absorbers aroard the setup to -educe the Teflecticns.

It iz verified bafore lhe mournding of the dipole Lndar tie Test Arch ghantam, that its arms are porfactly
in a fine. tis Installed on the HAC dipole pasttionar with its arms paralie! below the dislectic reference
wie and able to move glastically in vertical direction without changing its relative position to the too
center of the Test Arsh phasam. The vertical distance to the srobe is adjusted affer dipole mounting
with & DASYY Surfacs Check job. Bafore the measurerient the distance botwean prantam suriace and
prihe tip is verified. The proper measurement distznce is selected by choesing the malshing section of
thi HAC Test Arch chantem with the praoper device reference point (upper surface of the dipole) and te
mateh ng grid reference zaint (te of the archa) considerieg tha prabe sensor off=et. The vertica!
distance tc the probe is essential for the accuracy,

o eed Poimt Impedance and Return Loss: These paramotors are maasurad using a HP B753E Vector
newwork Analyzer, The Impadarce is spec fied at the SMA connecler of the dipale. The influence of
re’lectong was eliminating by applving the ave-aging function while mev ng the dipole in the air, at least
7Com away from any obstacles,

«  Efigld distribution: E field is measurad in the sey-plane with an isotropic ER3C-field probs with 100 mvw
forward power to the antenna feed point. In accordance with {13, the sean area i Z0mm wida, its lengih
exceeds the gipele anm length 180 ar #0mm). The sensor senter is 10 1 Jin 2y sbove the top o the
dipole arms, Two 3D maxima are avaitable rear the end of tha dipole arms, Assuming tha dipole arms
ara perfectly in one ling, t1e average of these twa maxima {in subgrid 2 and subyeid §) is determinad to
compensate [or any non-parallality to 1he measurament plane es well as the sensor displacement, The
E-fleld value starad as calibration valuz represents the rmaxinrum of the inite:pelated 30-E-f eld, 10mm
above the dipoke surfacs,

e H-fisld disivipution: H-fisld is megsured with an isciropic H-fied probe with 100myY fonvard power to the
arenna faed point, in the x-y-plane. The scan ares and sensor distance is equivalent (1 The B-fiekd
scan. Tle maximum of the field is availztle at the center (subarid 5] ebove the fesd peint, The H ficld
value stated &s calibration vaiue rapresents the meximum of the Interpo ated H-field, 10mm above the
dipole surface at tha feed point.
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1. Measurament Conditions

PASY syslem configuration, as laras not civen onsage 1.

DASY Version DASYE Va7 et

| DASY PP Version T SEMCAD V18 B176
Phantom HAC Test Arc T SIHAC POt BA, #1070
Distance Dipole Top - Probe Center 1€ mrm

_gt-;;;n‘;esoluti on dx, dy=5mm =t 203{96mn;_"_

Freguency 1880 MHz - 1 MHz
Forward power at dipole connector 20,0 dBr = 100myY
Input power driff = 0056 dB _
2. Maximum Field values
H-field 10 mm above dipo!e surface condition Interpolated maximum

Maximurs maasired

100 M forward power 0.463 A/m

condition Interpolated maximum !

Efield 10 mm above dipole surface ;
Maxlmur measured above high end 00 W [arward power '35.6 ¥
Waximumm meagurand aboves low el 100 Wy farveard powsr T35 Yim
Averaged meninum above arm 100 W forward power 136.3 V/im
Uncettainty for E-fial maasurement: 12.8% (k—2)
3. Appendix
3.1 Antenna Parameters
Fré.gmuene! e Return Loss | Impadance -
1710 MHe 21.8dB (7.5 + 7.6 09m
1880 MHz . 20948 (4%.4 +]8.9 ) Ohm
1900 MHz 2114 {5°.8+}8.8)0hm
1950 MHz 26,045 {548-{21)0wm
25.1 db [ 44,9+ j1.11 Ohm B

3.2 Antenna Dasign and Handling

The callbration d pale has a symimelric geomealry wilh @ buill-in lwe stub matching network, which lzacs 1o the

enhanzed bandwidth.

The dipale is built of standard samirigid zoaxial cable. The intarnal matening line is open ended. The antenna g

tharefore apen far DG signals,
Do nat anply force to dipole a-ms, as they are liadle ta bend. 1He soldered cannections near the fzedpoint may
b damagod, After excessive mechanical stress ar averhesting, check the imgedance charactaristios 10 ansura

thal lhe mlamal matching neteark is nat affacted,

Afte- long o use with 40W radiated powar, onty 2 slight warming of the dipele near the fearpaint can ba

MisEsured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 20805 18:52:32

CHI s11 Lo 5 dB/REF -18 oB 7-20,340 dB 1 500,86 AB8 HHz
*
= CAL Mark ers
—
- 4:-21.492 dB
~ 1.71680 GHz
Cor \\ 1
e 3 2-21.876 dE
— 1.99€88 GHz
(l\\ e % 4-25,960 dE
R | 1.55680 GH2
v g | v 4
16 525,149 dB
2.80E20 GHz
CHZ 844 1 U FS 20494184 993554 75646 pH 1 BED,BEE BOY MHzZ
Del CHZ Marzers
13 47,580 ¢
Cor E,f—x"\ 7.8457 o
1.71680 GHz
e HSLIFE e
£.8456 o
( ] 1.98E80 GH
i 4154228
g 243750

CEMTER 1 8806.886 859 MHz

GH

SPAH 4 BR0.008 GO M4z
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG Labk 2

DUT: HAC Dipole 1880 MHz; Type: CDI1S80V3; Serial: 1064

Daate/Time: 11,03,2008 15:035:42

Communication System: CW; Frequency: T80 Mz Duty Cyele: 1:1
Medium paramelers used: o= 0 mhofm, g = |; p= 1 kg/m’
Phantom zection: H Dipole Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Conhguration:
*  Probe: H3DWV6 - SNoDES; Calibrated: 31.12.2007
+  Sensor-Surface: (Fix Surface)
+  Electronics: DAEL Sn78 | Calibrated: 020102007
*  Phanwom: HAC Test Arch with Coil, Type SD HAC FOI BA: Serial: 1070
+ Measurzient 3W, DASY S, V4.7 Build 61; Postprocessing SW: SEMCAD, V1.8 Build 176

E Scan - Sensor Center 10mm above CD1S80V3 Dipole/Hearing Aid Compatibility Test (d1x181x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value ol peak Total field = 0463 Afm
Probe Modulation Factor = 1.00

Device Relerence Point: GO0, G000, 254,77 mm

Reference Valoe = (0490 Adm; Power Dirift = (L0011 dR
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

dB

-1 0.000

-12.0

-15.0

Peak H-fiald in Afm

Cirial 1 Cirid 2 Giriel 3
0.400 0.421 0.402
M2 M2 M2
Grid4  [Grids  [cride
0.440 0.463 0.443
M2 M2 M2
Grid 7 Crid 8 Grid ¥
.z 0.427 0.407
M2 M2 M2

UdB = 0463 Am
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3.3.2 DASY4 E-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064

Communication System: CW; Fraquency: 1880 MHz; Duty Cyele: 1:1
Medium paramelers used: = 0 mho/m, g = 15 p= 1000 kg/m’
Phantom scetion: E Dipolz Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuralion:

Date/Time:; 032008 16:23:45

s Probe: ER3DVE - SN2336: ConvE(L 1, 1 Calibrated: 31122007

o Scnsor-Svrface: (Fix Surface)
¢ Electronics: DAES Sn781; Calibrated: UZ, 10,2007
o Phantom: HAC Test Arch with Coil; Type: S HAC PO1 BA; Serial: 1070

o Measurement 5% DASY4, V4.7 Build 61; Pusiprocessing SW, SEMCAD, V1.8 Build 176

F Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grich; dx=5mm, dy=3mm
Maxinwm value of peak Total field = 136.6 Vim
Probe Modulation Factor = 1.00

Devize Reference Point: 0,000, L0040, 354.7 mm

Reference Value = 151.7 Vim; Power Drift = 0.009 dB
Icaring Aid Near-Tield Category: M2 {AWF 0 dB)

Peak E field in ¥/m

Grid | |Grid2 | Grid3
1331 1366|1320
M2 M2 M2
Grida  |Grids  [crids
882 [o0a |86
M3 (3 M3
Giridl 7 Girid & Grid @
128.9 1359 1328
M2 Mz [m2
i -
I 0000 F
-1.54
—ﬂ.ﬂ]‘
4.61
614
0 dB = 136.6V/m
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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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