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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 LABC
proximity to the FCC Laboratory, the Baltimore-Washington Ir
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
above mean sea level. The site coordinates are 39° 11°15”
N latitude and 76° 49’ 38” W longitude. The facility is 1.5
miles North of the FCC laboratory, and the ambient signal

BALTORT

and ambient signal strength are approximately equal to o Figure 2-1
those of the FCC laboratory. There are no FM or TV Map of the Greater Baltimore and Metropolitan
transmitters within 15 miles of the site. The detailed Washinaton D C area

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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3. EUT DESCRIPTION

LG

FCC ID: BEJLN510

Manufacturer: LG Electronics USA
1000 Sylvan Avenue
Englewood Cliffs, NJ 07632
United States

Trade Name: LGE
Model(s): LN510, VM510, AN510, LG511C, LG510, CN510, MT510
Serial Number: HAC RFE
Tx Frequencies: 824.70 - 848.31 MHz (Cellular CDMA)
1851.25 - 1908.75 MHz (PCS CDMA)
Antenna Configurations: Internal Antenna
Maximum Conducted
Power (EMC/SAR): 25.55 dBm (Cell CDMA), 25.11 dBm (PCS CDMA)
Maximum Conducted
Power (HAC): 25.28 dBm (Cell CDMA), 24.96 dBm (PCS CDMA)

HAC Test Configurations: Cell. CDMA, 1013, 384, 777, BT Off
PCS CDMA, 25, 600, 1175, BT Off
UMTS V, 4132, 4183, 4233, BT Off
UMTS I, 9262, 9400, 9538, BT Off
FCC Classification: Licensed Transmitter Held to Ear (PCE)
EUT Type: Cellular/PCS CDMA/EvDO Phone with Bluetooth

See Key Features list for more detailed information.
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4

. RF EMISSIONS

. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

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

Category

Telephone RF Parameters

E-field emissions

H-field emissions

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

Table 4-1

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

Il. ARTICULATION WEIGHTING FACTOR (AWF)

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

Table 4-2

Articulation Weighting Factors
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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.

DASY4 Instrumentation Chain

Figure 5-6
SPEAG Robotic System Diagram

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

dep;
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)
FCC ID: BEJLN510 HAC (RF EMISSIONS) TEST REPORT @.c Reviewed by:
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From the compensated input signals the primary field data for each channel ean be evaluated:

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

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

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

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

C'onvF = sensitivity enhancement in solution

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

f = carrier frequency [GHz]

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

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

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

E E2+EL 4+ E?

tot = 1\|.

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

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

The signal response time is evaluated as the time required by the system to reach 90% of the

expected final value after an on/off switch of the power source with an integration time of 500 ms
and a probe response time of <5 ms. In the current implementation, DASY4 waits longer than 100

ms after having reached the grid point before starting a measurement, i.e., the response time
uncertainty is negligible.

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

. RF EMISSIONS

+« Confirm proper
operation of probes and
instrumentation

¢ Position WD

Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
1

¢ Initialize field probe and
take first reading
+ Scan Area

Per Section 4.3.1.2.2 (4-6)

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

Per Section 4.3.1.2.2 (7-9)

)

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

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

l/"’ Ves

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
¥

-
Y

Figure 6-1
WD Near-Field Emissions Flow Chart

Reviewed by:
FCC ID: BEJLN510 HAC (RF EMISSIONS) TEST REPORT @.c eviewed by
Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 13 of 74
0Y1002010185.BEJ 1/28/10 - 2/5/10 Cellular/PCS CDMA/EVDO Phone with Bluetooth
© 2010 PCTEST Engineering Laboratory, Inc. REV 8.2C

08/19/09



Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

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

RF Emissions Test Procedure:

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

1.

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

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

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.
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7. SYSTEM CHECK

. System Check Parameters

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

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

*  The test fixture must meet the 2 wavelength separation criterion

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

E-field probe
Housing

Center point of

the probe
P 1cm

elements
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) (V/Im) (V/m)
835 20.0 167.4 164.7 1.6%
1880 20.0 147 1 136.3 7.9%
Frequency Input H-field Ta_rget %%
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.471 0.448 5.0%
1880 20.0 0.482 0.463 4.0%
Electric: Field Magnetic Field

Proke

|

Probe

1 cm to top edge of
dipole element

Dipole
RF . —
Signal Generatar [ ] RF Amplifier —‘ Dual Directional Coupler
RF
Powar Mater
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:
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Figure 8-1

Signal Generator Modulated Signal

Figure 8-2

Wireless Device Modulated Signal
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Modulation Factors:

Figure 8-3

Modulation Factors

. . E-Field H-Field
f(MHz) | Protocol | EField H-Field | ) qulation | Modulation
(V/m) (AIm)
Factor Factor
835 AM 193.30 0.5751 1.425 1.307
835 CDMA 295.40 0.9029 0.933 0.833
835 cW 275.50 0.7517
1880 AM 145.50 0.5966 1.452 1.220
1880 CDMA 212.00 1.0890 0.996 0.668
1880 cW 211.20 0.7278
. E-Field
f(MHz) | Protocol E(;';I'r‘:")“' Modulation
Factor
1880 |CcDMA/So3| 72.17 2.765
1880 cwW 199.55

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

CW and Modulated Signal Zero-Span plots:

Aglont Freq/Channel
Hhkel 750wy
. 22 o Center Fre
fitten 30 dF 25.00 .|an| b ]
| Start Frog|
| | 1.73aneaan GHz
Stop Freaq|
L.7iaaeane GHz
Freq Offset
Ppdakden He
Signal Track
" o
Center 1738 GBR GHz Span B Hz
Ras BH 3 MHz VEN 3 MAz Sweep 58 ms (G681 prs)
]
o Agient Freq/Channel
& Hirl  48.75 my
2ef 3B d ean 30 i 4% 4 Center Freq|
fief 39 d6m Arten 3 dB 2438 .E: g
Log 1
1] Start Freg|
4B/ | 1-73eapams sz
(0Ffst
ag" Stop Fraq|
L3pausis CHz|
~ CF Step|
M1 52 Freq Offset]
53 F 080 Hel
GRS
Eilk | .
£ Signal Track
FTun hon 04
iz Tpan @ Hz
BH 3 Mz Swesp S8 ms (GBL pes)

o Agiont Freq/Channel
[COMA RHE Hkrl 5
teb 30 R ran 30 4B Center Fre.
r.&r i dEm Hreen 30 4B E 173005008 ._-_..f!
Hvg o
Loa 2
18 StartFraq|
4B/ W[ L-75eaea Gz
it
1E Stop Freg|
1. 730000 =z
CF Step)
I eaeaeaes meiz
Fivg ant] Man|
152 Freq Offset]
3¢ {l| d.amasaaia Hz)
A AR
Eifi |
FTun Signal Track
ffn i)
Cener 1./38 808 GHz Span § Hz
Fes BH 3 HHz 3 Miz Sweep S0 ma (GRL prs)
Freq/Channel
Mirl 47,52 ms
fisten 3 ¢ 47 Center Freg|
et firten 30 dB 2475 dBn 173000009 GHz
0 i
19 Start Freq|
B/ 173090909 cHz|
146
4E Stop Freg|
1.73000808 GHz|
CF Step
350000308 M|
Y Ha
Signal Track
0n 0ff
Span @ Hz
WEH 3 MHz Sweep S0 ms (691 pis)

Figure 8-4 Zero-Span Plots

FCC ID: BEJLN510

HAC (RF EMISSIONS) TEST REPORT

@.c

Reviewed by:
Quality Manager

HAC Filename:
0Y1002010185.BEJ

Test Dates:
1/28/10 - 2/5/10

EUT Type:

Cellular/PCS CDMA/EVDO Phone with Bluetooth

Page 19 of 74

© 2010 PCTEST Engineering Laboratory, Inc.

REV 8.2C
08/19/09



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:

. Conducted RF Output Power Measurements:

S02 S02 S02 S055 S055 S09 S09 SO3 SO3 SO3

Band | Channel | /g1 | [@Bm] | @Bm] | [@Bm] | [(@Bm] | [@Bm] | [@Bm] | [@Bm] | [@Bm] | [dBm]

F-RC RC1 RC3 RC4 RC1 RC3 RC2 RC5 RC1 RC3 RC4
V‘;f;‘;er Full Full Full Full Full Full Full EVRC Full Full

1013 | 256.15 1 24.91 | 2511 | 25.20 | 25.28 | 25.42 : 25.14 | 25.53 : 24.91 | 25.06

Cellular 384 2521 : 2513 | 25.31 | 25.28 | 25.18 | 25.35 { 24.89 | 25.44 | 24.99 | 25.03

777 2523 : 2512 | 24.89 | 25.22 : 24.94 | 2516 : 24.90 | 25.19 : 24.94 | 24.93

25 24.87 : 2458 | 24.89 | 24.69 : 24.55 | 24.74 : 2452 | 24.86 : 24.73 | 24.67

PCS 600 24.89 : 25.01 | 24.90 | 25.10 : 24.75 | 24.91 : 24.53 | 25.05 : 25.01 | 24.64

1175 | 24.85 : 25.02 | 25.04 | 25.18 : 24.96 | 25.13 : 24.98 | 25.22 : 24.89 | 25.03

Wireless

Base Station Simulator [«——RF Connector———»| )
Device

Figure 9-1
Power Measurement Setup

Il. Worst-Case Probe Location Measurements

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

Table 9-1
Handset 3G mode variation on RF Emissions
FCC Excl
N Time Avg. Peak Field FCC Limit

Mode Channel Backlight RC/SO Scan Center| Battery Field (V/m) (dBV/m) (dBV/m) MI(\E;IN RESULT Blov.;ki per|

PCS 25 off SO3/RC1 Acoustic Standard 18.38 34.1 41.0 M4 none

PCS 25 off SO3/RC3 | Acoustic Standard 49.33 33.8 41.0 M4 none

PCS 25 off SO3/RC4 | Acoustic Standard 50.16 34.0 41.0 M4 none

PCS 25 on SO55/RC3 | Acoustic Standard 51.16 34.1 41.0 M4 none

PCS 25 off SO55/RC1| Acoustic Standard 49.32 33.8 41.0 M4 none

PCS 25 off SO2/RC1 | Acoustic | Standard 49.50 33.9 41.0 M4 none

PCS 25 off SO2/RC3 | Acoustic | Standard 49.56 33.9 41.0 M4 none

PCS 25 off SO9/RC2 | Acoustic | Standard 49.06 33.8 41.0 M4 none

PCS 25 off SO9/RC5 | Acoustic | Standard 48.78 33.7 41.0 M4 none
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VERALL MEASUREMENT SUMMARY

BEJLN510
LN510, VM510, AN510,
LG511C, LG510, CN510,

MT510
HAC RFE l. E-FIELD EMISSIONS:
Table 10-1
HAC Data Summary for E-field
Conducted . q L FCC Excl
Band | Channel | Backlight | RC/SO |Scan Center| Battery | Poweratms [ TimeAva. | PeakField | FCCLimit |\ peiy | RESULT |Blocks per
Field (V/im) | (dBV/m) (dBV/m)
(dBm) (dB) 4.4
E-field Emissions
CDMA 1013 off SO55/RC3 | Acoustic Standard 25.28 54.96 34.2 51.0 M4 none
CDMA 384 off SO55/RC3 | Acoustic | Standard 25.18 40.83 316 51.0 M4 none
CDMA 777 off SO55/RC3 | Acoustic | Standard 24.94 42.28 31.9 51.0 M4 none
PCS 25 off SO55/RC3 | Acoustic Standard 24.55 52.85 34.4 41.0 M4 none
PCS 600 off SO55/RC3 | Acoustic Standard 24.75 46.75 33.4 41.0 M4 none
PCS 1175 off SO55/RC3 | Acoustic Standard 24.96 49.77 33.9 41.0 M4 none
PCS 25 off SO55/RC3 T-coil Standard 24.55 52.85 34.4 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

Reviewed by:
FCC ID: BEJLN510 Z\ PETES HAC (RF EMISSIONS) TEST REPORT @.c eviewsd By
! Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 21 of 74
0Y1002010185.BEJ 1/28/10 - 2/5/10 Cellular/PCS CDMA/EVDO Phone with Bluetooth
© 2010 PCTEST Engineering Laboratory, Inc. REV 8.2C

08/19/09



BEJLNS510

LN510, VM510, AN510,
LG511C, LG510, CN510,
MT510

HAC RFE

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted 3 " e FCC Excl
Mode Channel Backlight RC/SO Scan Center| Battery Power at BS ;lme Avg. Ao AL RSB UL MARGIN RESULT |Blocks per|
ield (A/m) | (dBA/m) (dBA/m)
(dBm) (dB) 4.4
H-field Emissions

CDMA 1013 off SO55/RC3 | Acoustic Standard 25.28 0.1811 -16.4 0.6 M4 none
CDMA 384 off SO55/RC3 | Acoustic Standard 25.18 0.1749 -16.7 0.6 M4 none
CDMA 777 off SO55/RC3 | Acoustic Standard 24.94 0.1847 -16.3 0.6 M4 none

PCS 25 off SO55/RC3 | Acoustic | Standard 24.55 0.1648 -19.2 -9.4 M4 none

PCS 600 off SO55/RC3 | Acoustic | Standard 24.75 0.1509 -19.9 -9.4 M4 none

PCS 1175 off SO55/RC3 | Acoustic | Standard 24.96 0.1645 -19.2 -9.4 M4 none

Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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BEJLN510

LN510, VM510, AN510,
LG511C, LG510, CN510,
MT510

HAC RFE

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
. Scan Time Avg. | Peak Field FCC Limit [FCC MARGIN
Mode Channel Backlight RC/ISO Center Battery Field (V/m) (dBV/m) (dBV/m) (dB) RESULT
Probe Rotation at Worst-case
PCS 25 off SO55/RC3 | Acoustic | Standard 53.92 34.6 41.0 M4
E(roll)
52.5V/im £0.28 dB
— I
. E_tot; ; E-Field Max Isotropy Error = +0.29 dB; Markers
90
80
70
60
E [
3 50
40
30
20
10
0
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

Table 11-1
Equipment List

Manufacturer Model Description Cal Date | Cal Interval | Cal Due | Serial Number
Agilent 8648D (9kHz-4GHz) Signal Generator 9/19/2009] Biennial 9/19/2011] 3613A00315
Agilent E4407B ESA Spectrum Analyzer 9/28/2009] Annual 9/28/2010] US39210313
Agilent E4432B ESG-D Series Signal Generator 9/10/2009]  Annual 9/10/2010] US40053896
Agilent E5515C Wireless Communications Test Set | 9/10/2009 Annual 9/10/2010] GB46110872
Agilent E5515C Wireless Communications Test Set | 9/11/2009 Annual 9/11/2010] GB46310798
Agilent E5515C Wireless Communications Test Set | 8/25/2009 Annual 8/25/2010] GB41450275

Rohde & Schwarz | CMU200 Base Station Simulator 4/6/2009 Annual 4/6/2010 | 833855/0010
Rohde & Schwarz | CMU200 Base Station Simulator 9/4/2009 Annual 9/4/2010 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 8/20/2008] Biennial 8/20/2010 101695

Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/5/2008] Biennial 12/5/2010 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (1mW-20W) 12/5/2008] Biennial 12/5/2010 100004

SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/21/2009] Biennial 1/21/2011 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/2008] Biennial 3/11/2010 1064
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/17/2008] Biennial 7/17/2010 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/16/2008] Biennial 7/16/2010 1082
SPEAG CD835V3 Freespace 835 MHz Dipole 1/14/2009] Biennial 1/14/2011 1003
SPEAG DAE3 Dasy Data Acquisition Electronics 9/17/2009 Annual 9/17/2010 455
SPEAG DAE4 Dasy Data Acquisition Electronics 5/14/2009 Annual 5/14/2010 704
SPEAG DAE4 Dasy Data Acquisition Electronics | 5/25/2009 Annual 5/25/2010 665
SPEAG DAE4 Dasy Data Acquisition Electronics 1/22/2010 Annual 1/22/2011 649
SPEAG ER3DV6 Freespace E-field Probe 1/8/2010 Annual 1/8/2011 2353
SPEAG H3DV6 Freespace H-field Probe 1/8/2010 Annual 1/8/2011 6207
SPEAG CD700V3 Freespace 700MHz Dipole 7/17/2008] Biennial 7/17/2010 1003
SPEAG DAE4 Dasy Data Acquisition Electronics | 7/21/2009 Annual 7/21/2010 859

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

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

Uncertainty Estimation Table

Notes:

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

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

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

See following Attached Pages for Test Data.
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7\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility

Measurement Standard: DASYS (IEEE/IEC)

DASYS Configuration:

= Probe: ER3DV6 - SN2353; Calibrated: 1/8/2010

s Sensor-Surface: Omm (Fix Surface)

e Flectronics: DAE3 Snd55; Calibrated: 9/17/2009

DUT: CD835V3 - SN1082

Type: CD835V3
Serial: 1082

& Phantom: HAC Test Arch with AMCC; Type: SDHAC PO1 BA;

e Measurement SW: DASY5, V5.0 Build 125;

Date: 1/29/2010

835 MHz / 100mW HAC Dipole Validation at 10mm/Hearing Aid Com patibility Test (41x361x1):

0.7

-13.4

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor =1
Device Reference Paint: 0, 0, -6.3 mm

Reference Value = 104.3 V/m; Power Drift = 0.049 dB
Average value of Total (interpolated) = 167.4 V/im

0dB=178.3V/m

2010 PCTEST
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Quality Manager
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Date: 1/29/2010

7\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility

DUT: CD835V3 - SN1082

Type: CD835V3
Serial: 1082

Measurement Standard: DASY5 (IEEE/IEC)
DASYS Configuration:

» Probe: H3DV6 - SN6207; Calibrated: 1/8/2010

» Sensor-Surface: Omm (Fix Surface)

o Electronics: DAE3 Snd55; Calibrated: 917/2009

& Phantom: HAC Test Arch with AMCC; Type: SDHAC POT BA;
e Measurement SW: DASYS, V5.0 Build 125;

835 MHz f 100 mW HAC Validation at 10 mm/Hearing Aid Com patibility Test (41x361x1):

Measurement grid: dx=5mm, dy=5mm
Probe Modulation Factor =1
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.505 A/m; Power Drift = -0.048 dB
Maximum value of Total (interpolated) = 0.471 A/m

-4.22

-B.44

127

-16.9 z
&

0 dB=0471A/m

-21.1

2010 PCTEST
Reviewed by:
FCC ID: BEJLN510 HAC (RF EMISSIONS) TEST REPORT @ LG )
Quality Manager
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s\ PCTEST"

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility
DUT: CD1880V3 - SN1064

Measurement Standard: DASY5 (IEEE/IEC)

DASYS5 Configuration:

» Probe: ER3DV6 - SN2353; Calibrated: 1782010

s Sensor-Surface: Omm (Fix Surface)

¢ Electronics: DAE3 Sn455; Calibrated: 9/17/2009

Type: CD1880V3
Serial: 1064

o Phantom: HAC Test Arch with AMCC; Type: SD HAC P01 BA;
o Measurement SW: DASYS, V5.0 Build 125;

Date: 1/29/2010

1880 MHz { 100mW HAC Dipole Validation at 10mm/Hearing Aid Com patibility Test {(41x181x1):

Measurement grid: dx=5mm, dy=5mm

Probe Modulation Factor =1

Device Reference Point: 0, 0, -6.3 mm
Reference Value = 174.1 VVim; Power Drift = -0.034 dB
Average value of Total (interpolated) = 147.1 VVfm

0dB = 151.2¥/m

2010 PCTEST
Reviewed by:
FCC ID: BEJLN510 HAC (RF EMISSIONS) TEST REPORT @ LG )
Quality Manager
HAC Filename: Test Dates: EUT Type:

0Y1002010185.BEJ

1/28/10 - 2/5/10
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7\ PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility

DUT: CD1830V3 - SN1064

Measurement Standard: DASY5 (IEEE/IEC)

DASYS Configuration:

» Probe:H3DV6 - SN6207; Calibrated: 1/8/2010

» Sensor-Surface: Omm (Fix Surface)

e Electronics: DAE3 Snd55; Calibrated: 91772009

Type: CD1880V3
Serial: 1064

& Phantom: HAC Test Arch with AMCC; Type: SDHAC POT BA;
s Measurement SW: DASY5, V5.0 Build 125;

Date: 1/29/2010

1880 MHz / 100 mW HAC Validation at 10 mm/Hearing Aid Com patibility Test (41x181x1):

=

-3.14

-6.28

-9.42

-12.6

-15.7

Measurement grid: dx=5mm, dy=5mm

Probe Modulation Factor =1

Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.509 A/m; Power Drift = -0.034 dB
Maximum value of Total (interpolated) = 0.482 A/m

S

=~

0 dB = 0.482A/m

2010 PCTEST
Reviewed by:
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A\ PCTEST

ENGINEERING LABORATORY, INC.

PCTEST Hearing-Aid Com patability Facility

DUT: LN510
Type: Cellular/PCS CDMA/EVDO Phone with Bluetocth
Serial: HAC RFE
Backlight off
Duty Cycle: 1.1

Measurement Standard: DASY5 (IEEE/IEC)
DASYS Configuration:

e Probe: ER3DV6 - SN2353; Calibrated: 1/8/2010

« Sensor-Surface: (Fix Surface)

¢ Electronics: DAE3 Snd55; Calibrated: 9/17/2009

& Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA;
e Measurement SW: DASY 5, V5.0 Build 125;

Cell. CDMA Low Channel/Hearing Aid Com patibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 51.3 V/im
Probe Modulation Factor = 0.933
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 55.2 \V/m; Power Drift =-0.100 dB

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

Peak E-field in \W/m

Grid1 |Grid2 |Grid 3
33.4 M4/49.7 M4 |51.2 M4
Grid4 |Gridb |Grid &
30.3 M4 49.6 M4 51.3 M4
Grid7 |Grid8 |Grid 9
29.7 M4 |46.1 V4 |48.4 V4

Date: 2/5/2010

dB
0
A1.73
-3.46
5.19
-6.92 xf
-.65
0dB=51.3V/m
2010 PCTEST
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7\ PCTEST’

ENGINEERING LABORATORY., INC

PCTEST Hearing-Aid Com patability Facility

DUT: LN510
Type: Cellular/PCS CDMA/EVDO Phone with Bluetooth
Serial: HAC RFE
Backlight off
Duty Cycle: 1.1

Measurement Standard: DASYS5 (IEEE/IEC)
DASYS Configuration:

e Probe: H3DVE - SN&207; Calibrated: 1/8/2010

« Sensor-Surface: (Fix Surface)

e Electronics: DAE3 Snd55; Calibrated: 917/2009

* Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA;
o Measurement SW: DASYS, V5.0 Build 125;

Cell. CDMA High ChannelfHearing Aid Com patibility Test {(101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.154 A/m
Probe Modulation Factor = 0.833
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.224 A/m; Power Drift = 0.00419 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.135 M4|0.136 M4|0.124 M4
Grid 4 Grid 5 Grid 6
0.153 M4 |0.146 M4|0.132 M4
Grid 7 Grid 8 Grid 9
0.154 M4|0.144 M4(0.129 M4

Date: 2/5/2010

dB
I] ‘
3
-1.42
2.03 I
-4.25
o T ‘
A
7.08
0 dB = 0.154A/m
2010 PCTEST
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PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Com patability Facility

DUT: LN510
Type: Cellular/PCS CDMA/EVDO Phone with Bluetooth
Serial: HAC RFE
Backlight off
Duty Cycle: 1:1

3

Measurement Standard: DASYS (IEEE/IEC)
DASYS Configuration:

¢ Probe: ER3DV6 - SN2353; Calibrated: 1/3/2010

¢ Sensor-Surface: (Fix Surface)

e Electronics: DAE3 Sn455; Calibrated: 9/17/2009

e Phantom: HAC Test Arch with AMCC; Type: SDHAC P01 BA;
o Measurement SW: DASYS, V5.0 Build 125;

PCS CDMA Low Channel/Hearing Aid Com patibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 52.6 V/m
Probe Modulation Factor = 0.996
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 43.1 \/m; Power Drift = -0.032 dB

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

Peak E-field in V/m

Grid 1 Grid 2 Grid 3
45.6 M4|37 M4 [37.4 M4
Grid 4 Grid 5 Grid 6

39 M4  [44.9 M4 |45.7 M4
Grid 7 Grid 8 Grid 9
45.8 M4|52.6 M4|52.4 M4

Date: 2/6/2010

dB
I}
1.11
2.21
3.32
-4.42 xf
-5.503
0 dB = 52.6V/m
2010 PCTEST
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7\ PCTEST’

ENGINEERING LABORATORY., INC

PCTEST Hearing-Aid Com patability Facility

DUT: LN510
Type: Cellular/PCS CDMA/EVDO Phone with Bluetooth
Serial: HAC RFE
Backlight off
Duty Cycle: 1.1

Measurement Standard: DASYS5 (IEEE/IEC)
DASYS Configuration:

e Probe: H3DVE - SN&207; Calibrated: 1/8/2010

« Sensor-Surface: (Fix Surface)

e Electronics: DAE3 Snd55; Calibrated: 917/2009

* Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA;
o Measurement SW: DASYS, V5.0 Build 125;

PCS CDMA Low Channel/Hearing Aid Com patibility Test (101x101x1):

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.110 A/m
Probe Modulation Factor = 0.668
Device Reference Point: 0, 0, -6.3 mm
Reference Value = 0.198 A/m; Power Drift = 0.072 dB

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

Peak H-field in A/m

Grid 1 Grid 2 Grid 3
0.089 M4 |0.099 M4|0.097 M4
Grid 4 Grid 5 Grid 6
0.098 M4 |0.110 M4|0.105 M4
Grid 7 Grid 8 Grid 9
0.096 M4(0.110 M4|0.104 M4

Date: 2/5/2010

dB
1] r
-1 .61 ' ‘
-2.22 ’
-4.84
-6.45 );7 ' ‘
-8.0B
0dB=0.110A/m
2010 PCTEST
Revi d by:
FCC ID: BEJLN510 NEETES HAC (RF EMISSIONS) TEST REPORT @ eviewed by
i Quality Manager
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14. CALIBRATION CERTIFICATES

The following pages include the probe calibration used to evaluate HAC for the DUT.

@ Le Reviewed by:
Quality Manager

FCC ID: BEJLN510

HAC (RF EMISSIONS) TEST REPORT
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Calibration Laboratory of N,

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

.,
5

Schweizerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Calibration Service

Ve,
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N

)

)

SN
“oafpa1 o

N
s

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Muitilateral Agreement for the recognition of calibration certificates

Client fP_C.Te___stj,«_ - ‘Certificate No: ER3-2353 Jan10: =

Object 'ER3DV6 - SN:i2353

Calibration procedure(s)

Caiibration date:

‘January 8, 2010

F P

|/|\)Lo

This calibration cestificate documents the traceability to national standards, which reafize the physical units of measurements (S).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22 £ 3)°G and humidity < 70%.

Calibration Equipment used (M&TE critical for calibration)

Approved by:

This calibration certificate shall not be reproduced except in full without written approval of the faboratory.

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meter E44198 GB41293874 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41495277 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41498087 1-Apr-09 {(No. 217-01030) Apr-10

Reference 3 dB Aftenuator SN: 85054 (3¢) 31-Mar-09 (No. 217-01026) Mar-10

Reference 20 dB Aitenuator 3N: 85086 (20b)y 31-Mar-09 (No. 217-01028) Mar-10

Reference 30 dB Aitenuator SN: $5129 (30b} 31-Mar-09 (No. 217-01027) Mar-10

Reference Probe ER3DVE SN: 2328 3-Oct-09 (No. ER3-2328_0ct09) Qct-10

DAE4 SN: 789 23-Dec-08 (No. DAE4-789 Dec09) Dec-10

Secondary Standards 1D # Check Date (in house) Scheduled Check

RF generator HP 8648C US3642U01700 4-Aug-98 (in house check Oct-09) In house check: Oct-11

Network Analyzer HP 8753E US37390585 18-Oct-01 (in house cheek Oct-09) In house check: Oct10
Name ) Function Signature

Calibrated by: KalaPokovic: = = Yeehn ‘ e

Issued: January 8, 2010

Certificate No: ER3-2353_Jan10 Page 1 of 10
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Calibration Laboratory of S,

s S 2,
Schmid & Partner i S Service suisse d'étalonnage
Engineering AG Es s Servizio svizzero di taratura
NN
Zoughausstrasse 43, 8004 Zurich, Switzerland "’wﬁ\«\“ Swiss Calibration Service
4, ll'll W
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

NORMx,y,z sensitivity in free space

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A, B, C modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

Polarization 8 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 = 0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the rabot coordinate system

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1309-2005, " I[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 = 0 for XY sensors and 9 = 90 for Z sensor (f < 900 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

NORM(f)x,y,z = NORMX,y,z * frequency_response {see Frequency Response Chart).

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW

signal (no uncertainty required). DCP does not depend on frequency nor media.

Ax,y,z; Bx,y.z; Cx,y,z, VRx,y,z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media. VR is the

maximum calibration range expressed in RMS voltage across the diode.
Spherical isotropy (3D deviation from isotropy): in a locally homogeneous field realized using an open
waveguide setup.

Sensor Offsetl: The sensor offset corresponds to the offset of virtual measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx (no
uncertainty required).

Schweizerischer Kalibrierdienst

Cerificate No: ER3-2353_Jan10 Page 2 of 10
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ER3DV6 SN:2353 January 8, 2010

Probe ER3DV6

SN:2353

Manufactured: March 8, 2005
Last calibrated: July 17, 2008
Recalibrated: January 8, 2010

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)

Cerlificate No: ER3-2353_Jan10 Page 3 of 10 3
%
| 0Y1002010185.BEJ | 1/28/10 - 2/5/10 | Cellular/PCS CDMA/EvDO Phone with Bluetooth I
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ER3DV6 SN:2353 January 8, 2010

DASY - Parameters of Probe: ER3DV6 SN:2353

Basic Calibration Parameters

Sensor X| SensorY | Sensor Z [Unc (k=2)
Norm {VAVIm)?) 1.56 1.78 1.88 | £10.1%
DCP (mv)* 94.7 94.4 94.9

Modulation Calibration Parameters

uip Communication System Name PAR A B c VR Unc*®
dB dBuv mv (k=2)
10000 cw 0.00 X 0.00 0.00 1.00f 300 +15%
Y 0.00 0.00 1.06| 300
Z 0.00 0.00 1.00 300

The reported uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k=2, which for a normal distribution corresponds to a coverage probability of
approximately 956%.

* numetical linearization parameter: uncentainty not required

E Uncentainty is determined using the maximum deviation from linear response applying recatangular distibution and is expressed for the square of the field value.

Certificate No: ER3-2353_Jan10 Page 4 of 10
| 0Y1002010185.BEJ | 1/28/10 - 2/5/10 | Cellular/PCS CDMA/EvDO Phone with Bluetooth .
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ER3DV6 SN:2353 January 8, 2010

Frequency Response of E-Field
(TEM-Cell:ifit10 EXX, Waveguide R22)

r
15

14

1.3 : 1 R
= -
S 12
=
E
g 1
> . " - |
£ 10 bo | g g ow—s——G
o I S =
g | g .
Soo
> 0.9 :
1=
@
T 08
geo
w .

07 : I

9.6 1

a5 :

0 500 1000 1500 2000 2500 3000
f [MHz]
—xy: —0—TEM —E—R22
—z ~0—TEM —i—R22
Uncertainty of Frequency Response of E-field: % 6.3% (k=2)
Certificate No: ER3-2353_Jan10 Page 5 of 10
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ER3DV6 SN:2353 January 8, 2010

Receiving Pattern (¢), 3 = 0°

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

Receiving Pattern (¢), 5 = 90°

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

—-—X —e-Y -8—Z —O—tol

l—@—X —&—Y —B—Z —O—tot

Cerlificate No: ER3-2353_Jan10 Page 6 of 10
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ER3DV6 SN:2353

January 8, 2010
Receiving Pattern (¢), 3 = 0°
—0—30 MHz
—&— 100 MHz
& ——600 MHz
‘g N | —@— 1800 MHz
E E —i&— 2500 MHz
0 60 120 180 240 300
oF]
Uncertainty of Axial Isotropy Assessment; * 0.5% (k=2)
H] — o
Receiving Pattern ($), 3 =90
{ [ —o—30 MHz
o —&— 100 MHz
k= | | |—e—600 MHz
g T | |—8— 1800 MHz
w —8—2500 MHz
4} 60 120 180 240 300
L7y
Uncertainty of Axial Isotropy Assessment: £ 0.6% (k=2)
Certificate No: ER3-2353_Jan10 Page 7 of 10
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ER3DV6 SN:2353 January 8, 2010

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

1.E+06

]
1.E+05 - i
o MERO _
=
@«
o
8
6 1.E+03
>
«
o
0
= Lo
&
1.E+02
1.E+01
1.E+00 : : 1 L
1 10 100 1000
E [V/im]
—&— XY -~ XY corr ——Z —&@—7 corr
2.0
10
g 1l 1|
= Ly :! o
w 0.0 H8-GHEHE -
£ Ehiad ; 00,
7] e
| N
by N
2.0 L \ \ :
1 10 E [V/m] 100 1000
Uncertainty of Linearity Assessment: + 0.6% (k=2)
Certificate No: ER3-2353_Jan10 Page 8 of 10
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ER3DV6 SN:2353

H-1.00--0.80

30.00-0.20

Deviation from Isotropy in Air
Error (¢, 9), f=900 MHz

B-0.80--0.60 &-0.60--0.40 B-0.40--0.20
0.20-0.40 0.40-0.60 E0.60-0.80

Error [dB]

-0.20-0.00
B0.80-1.00

Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)

Certificate No: ER3-2353_Jan10
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland
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A Schweizerischer Kalibrierdienst
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Servizio svizzero di taratura
Swiss Calibration Service
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Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA
Mutiilateral Agreement for the recognition of calibration certificates

Cortificate No: H3-6207_.

Object

Calibration procedure(s)

Calibration date: “January 8, 20107

e
L

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainties with confidence probabifity are given on the following pages and are part of the certificate.

All calibrations have been conducted in the clesed laboratory facility: environment temperature (22 % 3)°C and humidity < 70%.

Calibration Equipment used (M&TE eritical for calibration}

Primary Standards 1D # Cal Date {Certificate No.) Scheduled Calibration

Power meter E4419B GB41293874 1-Apr-09 (No. 217-01039) Apr-10

Power sensor E4412A MY41495277 1-Apr-09 (No. 217-01030) Apr-10

Power sensor E4412A MY41498087 1-Apr-09 (No. 217-01030) Apr-10

Reference 3 dB Aftenuator SN: §5054 (3¢} 31-Mar-09 (No. 217-01026) Mar-1¢

Reference 20 dB Attenuator SN: 55086 (205) 31-Mar-08 (No. 217-01028) Mar-10

Reference 30 dB Attenuator SN: 85129 (308) 31-Mar-08 (No. 217-01027) Mar-10

Reference Probe H3DV6 SN: 8182 3-0ct-08 {No. H3-6182_0c¢t09) Oct-10

DAE4 SN: 789 23-Dec-09 (No. DAE4-789_Dec09) Dec-10

Secondary Standards D# Check Date (in house) Scheduled Check

RF generator HP 8648C Us3642U01700 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E Us37320585 18-Oct-01 (in house check Oct-08) In house check: Octf0

— Function _Signature
Calibrated by: i Pakavie : Foch 1ca o 2 :

Approved by:

Issued; January 8, 2010

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: H3-6207_Jan10 Page 1 of 10
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Calibration Laboratory of
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Glossary:

NORMx,y,z sensifivity in free space

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A, B,C modulation dependent linearization parameters

Polarization ¢ ¢ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 = 0 is normal to probe axis

Connecteor Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

IEEE Std 1309-2005, “ IEEE 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:

NORMSx,y,z: Assessed for E-field polarization 8 = 0 for XY sensors and 3 = 80 for Z sensor (f < 800 MHz in
TEM-cell; f > 1800 MHz: R22 waveguide).

XY, Z(fi_aOataz= X,Y,Z_alata2* frequency_response (see Frequency Response Chart).

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW

signal (no uncertainty required). DCP does not depend on frequency nor media.

Ax,y,2; Bx,y,z; Cx,y,z, VRx,y,z: A, B, C are numerical linearization parameters assessed based on the data of
power sweep for specific modulation signal. The parameters do not depend on frequency nor media, VR is the

maximum calibration range expressed in RMS voltage across the diode.

Spherical isotrapy (3D deviation from isotropy): in a locally homogeneous field realized using an open
waveguide setup.

Sensor Offset: The sensor offset corresponds to the offset of virtuai measurement center from the probe tip
(on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the X_a0a7a2 (no
uncertainty required).
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H3DV6 SN:6207 January 8, 2010

Probe H3DV6

SN:6207

Manufactured: June 12, 2006
Last calibrated: July 17, 2008
Recalibrated: January 8, 2010

Calibrated for DASY Systems

(Note: non-compatible with DASY2 system!)
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H3DV6 SN:6207 January 8, 2010

DASY - Parameters of Probe: H3DV6 SN:6207

Basic Calibration Parameters

Sensor X| SensorY | Sensor Z|Unc {k=2)

Norm (Afm / N(uV)) a0| 2.39E-3 | 2.36E-3 | 2.95E-3 | +5.1%
Norm (A/m / J(uV) at] 1.88E-4 | 6.01E-4 | 1.55E-5 | +5.1%
Norm (Alm ! V(uv)) a2{ 1.33E-4 | 2.11E-4 | 1.94E-4 | £5.1%
pcP (mv)* 83.5 87.1 83.7

Modulation Calibration Parameters

uib Communication System Name PAR A B c VR Unc®
dB dBuV mv {k=2)
10000 cw 0.00 X 0.00 0.00] 1.00] 300 +1.5%
0.00 0.00 1.00] 300
Z 0.00 0.00 1.00] 300

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

A numerical linearization parameter: uncertainty not required
£ Uncerainty is determined using the maximum deviation from linear response applying recatangular distribution and is expressed for the square of the field value.
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H3DV6 SN:6207 January 8, 2010

Frequency Response of H-Field
(TEM-CelL:ifi110 EXX, Waveguide R22)
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w 0.8
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06 4 e
O 500 1000 1600 2000 2500 3000
f [MHz]
—xy: —o—TEM —ji—R22
z —o—TEM —&—R22
Uncertainty of Frequency Response of H-field: * 6.3% (k=2)
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H3DV6 SN:6207 January 8, 2010

Receiving Pattern (¢), 3 = 90°

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

Receiving Pattern (¢), 9 = 0°

f =600 MHz, TEM ifi110EXX 3 f = 2500 MHz, WG R22

-p—-X —@—Y —e—2 —O—tot
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H3DV6 SN:6207 January 8, 2010

Receiving Pattern (¢), 3 = 90°

£ —0—300 MHz

| —E— 600 MHz

i —0— 750 MHz
—@— 1800 MHz

!t 2600 MHz

Error [dB]

-0.4
0.8
-0.8
-1.0

¢}

Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (¢), 5 = 0°

I —0—300 MHz
| —8—600 MHz
| —o— 750 MHz
; —8— 1800 MHz
| —— 2500 MHz

Error [dB]

0 80 120 180 240 300

1|

Uncertainty of Axial Isotropy Assessment: % 0.5% (k=2)
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H3DV6 SN:6207 January 8, 2010

Dynamic Range f(H-field)
(Waveguide R22, f = 1800 MHz)
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1.E+00 : i i i i
0.001 0.01 0.1 1
H [A/m] at 1800 MHz
—o—XY —&— XY corr ——2Z ——Z corr
2
1
o
=
= 0
2
'Y
ui
44
2 [ i ; : i
0.001 0.01 H [A/m] at 1800 MHz 01 L
Uncertainty of Linearity Assessment: * 0.6% (k=2)
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H3DV6 SN:6207 January 8, 2010

Deviation from Isotropy in Air
Error (¢, 9), f=900 MHz

Error [dB]

n
. M-1.00--0.80 -0.80--0.60 B-0.60--0.40 E-0.40--0.20 0.20-0.00 |

|
| ©0.00-0.20 [0.20-0.40 £10.40-0.60 B0.60-0.80 ®0.80-1.00 |

Uncertainty of Spherical 1sotropy Assessment: £ 2.6% (k=2)
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Certificate No: CD835V3-1082_Jul08

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

Condition of the calibrated item

CD835V3 - SN: 1082

QA CAL-20.v4

Calibration procedure for dipoles in air

July 16, 2008

In Tolerance

Calibration Equipment used (M&TE critical for calibration)

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
All calibrations have been conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Primary Standards ID # Cal Date (Certificate No.) Scheduled Calibration

Power meter EPM-442A GB37480704 04-Oct-07 (No. 217-00736) Oct-08

Power sensor HP 8481A U837292783 04-Oct-07 (No. 217-00736) Oct-08

Probe ER3DV6 SN: 2336 31-Dec-07 (No. ER3-2336_Dec07) Dec-08

Probe H3DV6 SN: 6065 31-Dec-07 (No. H3-6065_-Dec07) Dec-08

DAE4 SN: 781 2-Oct-07 (No. DAE4-781_Oct07) Oct-08

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter EPM-44198 GB42420191 11-May-05 (in house check Oct-07) In house check: Oct-08

Power sensor HP 8482A US37295597 11-May-05 (in house check Oct-07) In house check: Oct-08

Power sensor HP 8482H 3318A09450 08-Jan-02 (in house check Oct-07) In house check: Oct-08

Network Analyzer HP 8753E US37390585 18-0ct-01 (in house check Oct-07) In house check: Oct-08

RF generator E4433B MY 41310391 22-Nov-04 (in house check Oct-07) In house check: Oct-09
Name Function Sigpature

Calibrated by: Claudio Leubler Laboratory Technician kv

Approved by: Fin Bomholt

= o 3 = 7
echnical Director 7" ﬁ - ’M
2

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Issued: July 23, 2008
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References

1

ANSI-C83.18-2006
American Naticnal Standard for Methods of Measurement of Compatibility between Wireless
Communications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

Coordinate System: y-axis is in the direction of the dipole arms. z-axis is from the basis of the antenna
{mounted on the tabie) towards its feed point between the two dipote arms. x-axis is normai to the other
axes. In coincidence with standard [1], the measurement planes {probe senscr center) are selected to be at
a distance of 10 mm above the top edge of the dipole arms.

Measurement Conditions: Further defalls are available from the hardcopies at the end of the certificate. All
figures stated In the certificate are valid at the frequency indicated. The forward power 1o the dipole
connector is set with a calibrated power meter connected and monitored with an auxiliary power meter
connected to a directional coupler. While the dipole under test is connected, the forward power is adjusted to
the same level.

Antenna Positioning: The dipole is mounted on a HAC Test Arch phantom using the matching dipole
positionar with the arms horizontal and the feeding cable coming from the floor. The measurements are
performed in & shielded room with absorbers around the setup to reduce the reflections.

It is verified before the mounting of the dipole under the Test Arch phantom, that its arms are perfectly in a
line. It is installed cn the HAC dipole positioner with its arms parallel below the dielectric reference wire and
able to move elastically in vertical direction without changing its relative position 1o the top center of the Test
Arch phantom. The vertical distance to the probe is adjusted after dipote mounting with a DASY4 Surface
Check job. Before the measurement, the distance between phantom surface and probe tip is verified. The
proper measurement distance is selected by choosing the matching section of the HAC Test Arch phantom
with the proper device reference point (upper surface of the dipole) and the matching grid reference point (tip
of the probe) considering the probe sensor cffset. The vertical distance to the probe is essential for the
accuracy.

Feed Point Impedance and Return Loss: These parameters are measured using a HP 8753k Vector
Network Analyzer. The impedance is specified at the SMA connector of the dipole. The influence of
reflections was eliminating by applying the averaging function while moving the dipole in the air, at least
70cm away from any obstacles.

E- field disiribution: E field is measured in the x-y-plane with an isotropic ER3D-field probe with 100 mW
forward power to the antenna feed point. In accordance with [1], the scan area is 20mm wide, its length
exceeds the dipole arm tength (180 or 90mm). The sensor center is 10 mm (in z) above the top of the dipole
arms. Two 3D maxima are available near the end of the dipole arms. Assuming the dipole arms are perfectly
in one line, the average of these two maxima (in subgrid 2 and subgrid 8) is determined to compensate for
any non-parallelity to the measurement plane as well as the sensor displacement. The E-field value stated
as calibration value represents the maximum of the interpolated 3D-E-field, 10mm above the dipole surface.

H-field distribufion: H-field is measured with an isotropic H-field probe with 100mW forward power to the
antenna feed point, in the x-y-plane. The scan area and sensor distance is equivalent 1o the E-field scan.
The maximum of the field is available at the center (subgrid 5) above the feed point. The H-field value stated
as calibration value represents the maximum of the interpolated H-field, 10mm above the dipole surface at
the feed point.
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1 Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASY4 V4.7 B71

DASY PP Version SEMCAD V1.8 B184
Phantom HAC Test Arch SB HAC P01 BA, #1070
Distance Dipole Top - Probe

Center 10 mm

Scan resolution dx, dy =5 mm area = 20 x 180 mm

Frequency 835 MHz = 1 MHz
Forward power at dipole 50.0 dBm = 10GmW
connector
Input power drift <0.05 dB
2 Maximum Fleld values
H-field 10 mm above dipole surface condition interpolated maximum

Maximum measured

100 mW forward power

0.448 A/m

Uncertainty for H-field measurement: 8.2% (k=2)

E-field 10 mm above dipole surface condition Interpolated maximum
Maximum measured above high end- 100 mW forward power 170.6 Vim
Maximum measured above low end 100 mW forward power 158.7 V/im
Averaged maximum above arm 100 mW forward power 164.7 Vim

Uncertainty for E-field measurement: 12.8% {k=2}

3 Appendix

3.1 Antenna Parameters

Frequency Return Loss Impedance

800 MHz 16.9 dB {42.5-]11.0) Ohm
835 MHz 26.5 dB (52.1 +j4.3) Ohm

900 MHz 16.0 dB (56.0~i15.9) Ohm
950 MHz 20.7 dB (43.4 +(5.6) Ohm

960 MHz 16.8dB (49.8 +j14.7 ) Ohm

3.2 Antenna Design and HMandling

The calibraticn dipole has a symmetric geomelry with a built-in two stub matching network, which leads to the

enhanced bandwidth.

The dipote is built of standard semirigid coaxial cable. The internal matching line is open ended. The antennalis

therefore open for DC signals.

Do not apply force to dipcle arms, as they are liable to bend. The scldered connections near the feedpoint may be
damaged. After excessive mechanical stress or overheating, check the impedance characteristics to ensure that the

internal matching network is not affected.

After long term use with 40W radiated power, only a slight warming of the dipole near the feedpoint can be

measured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

16 Jul 2ZeBE 16:08:10

CHL 844 L0G 5 dB/REF -15 dB 2i-26,499 0B 835,600 008 HHz
3 | 1 1 1
* | | | | |
‘—————a_ﬁ.‘%_ = 71  CHiMarkers
‘ ‘ |
[ ! E | { 1:-16.332 dB
s { | | | 208600 Nz
} | ‘ ‘ | 3-1e812 e
I ; \ ‘ | 980.800 MHz
{ i ! | 4-20.670 dB
| | | ost.eoe Az
fivg | l | | -
167 | ‘ 5i-16.750 dB
| 1 | sso.000 Kz
CHZ s11 1 U FS 252,131 4 835.000 600 MHz
Del CHZ Markers
1: 42,533 &
cor -11,843 o
866868 HHz
3:55.953 2
“1E275 4
980,688 HHz
fg ER Lo
950.608 HHz
5 49.945 &
5 12,686 f
960,880 HHz
START 325.008 080 MHz STOP 1 335.000 868 HHz
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3.3.2 DASY4 H-field result
Date/Time: 15.07.2008 13:48:48

Test Laboratory: SPEAG Lab 2

DUT: HAC-Dipole 835 MHz; Type: D835V3; Serial: 1082
Communication System: CW; Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: 6 = 0 mho/m, & = 15 p =1 kg/m’
Phantom section: RF Section
Measurement Standard: DASY4 (High Precision Assessment)
DASY4 Configuration:

e Probe: H3DVG6 - SN6065; Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)

e Electronics: DAE4 Sn781; Calibrated: 02.10.2007

e Phantom: HAC Test Arch with AMCC; Type: SD HAC POI BA; Serial: 1070

e Mecasurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

H Scan - measurement distance from the probe sensor center to CD835 Dipole = 10mn/Hearing Aid Compatibility Test
(41x361x1):

Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 0.448 A/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 0.476 A/m; Power Drift = 0.014 dB

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

Peak H-field in A/m

Grid | Grid 2 Grid 3

0.374 0.394 0.370
M4 M4 M4

Grid 4 Grid 5 Grid 6
0.427 0.448 0.420
M4 M4 M4

Grid 7 Grid 8 Grid 9
0.384 0.403 0.374

M4 M4 M4

dB

0.000

-4.26 P

.52

12.8

17.0 H
-21.3

0dB =0.448A/m
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3.3.3 DASY4 E-field result

Test Laboratory: SPEAG Lab 2

DUT: HAC-Dipole 835 MH

Date/Time: 16.07.2008 14:38:38

Type: D835V3; Serial: 1082

Communication System: CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: ¢ = 0 mho/m, &= I; p = 1000 kgﬁm1

Phantom section: RF Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

s Probe: ER3DV6 - SN2336; ConvE(1, 1, 1); Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)

e Electronics: DAE4 Sn781: Calibrated: 02.10.2007
e Phantom: HAC Test Arch with AMCC; Type: SD HAC PO1 BA; Serial: 1070
e Measurement SW: DASY4, V4.7 Build 71; Postprocessing SW: SEMCAD, V1.8 Build 184

E Scan - measurement distance from the probe sensor center to CD835 Dipole = 10mm/Hearing Aid Compatibility Test
(41x361x1):

Measurement grid: dx=5mm, dy=5mm

Maximum value of peak Total field = 170.6 V/m

Probe Modulation Factor = 1.00

Device Reference Point: 0.000, 0.000, -6.30 mm

Reference Value = 112.4 V/m; Power Drift = 0.000 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Peak E-field in V/im

Grid | Grid 2 Grid 3
154.4 158.7 154.6
M4 M4 M4
Grid 4 Grid 5 Grid 6
81.1 82.8 79.9
M4 M4 M4
Grid 7 Grid 8 Grid 9
163.7 170.6 162.6
M4 M4 M4

a8
0.000

122

0dB = 170.6V/m
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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)

This calioramon cartificade shall nod be reprodaced eoepl i full without vwe ion appeoeal of the laboratony.

Primary Stondords [+ 3] C:_ﬂ_l}i.l! |'C:lil:|i|_i_-c by, C_uljl:n}No]- Scheduled Caliration

Power mater EFW-S424 GESAH0/04 040107 (METAS, No. 217-00738) Cete

Power sensoe HP B4A1A LUS3TEaeTas 040107 [METAS, Mo, 317-00738) Qet-08

Poobe ERIOVE M FEIE 31.Dec07 (SPEAG, No. SR3.2335_Dwcl) (D=0

Pricie HADYE SH: 6065 A -Durc-0F (SPEAG, No. H3-8085 D7) D=0

DAE4 SH: T8N 206107 (SPEAG, No. DAE4-T8*_OcK7) Oct-08

Secondary Standords -1} ) Clnack Date {in houss) Scheduled Check

Powet meter EPM-44198 B2 17-May-05 (SPEAG, in house chick Oct07) I house ehock: Nov-08

Powgt sensor HP BAEZA USATR0EE07 17-Mnye015 (SPEAG, in howsi chck Oet07) I howsa ehock: Nov-08

Powet sensor HP B4EZH TBAGMSD OlJan0? (BFEAG, ir house sheck CEtOT) In howse check: Naw-00

Metwork Analyzer HP 87535 JS3TI055 150ct01 (SPEAG, in house check OCt07) In Ivowsa check: Nav-09

AF ganeratar E44336 WY 403000 S2.Mone-04d (SPEAL, in howreh chack Oe1-07) Ir heiiitan 2hwinch: o0
Name Funcion Signaurs

Cal brated by: Wik Wi Lasoratary Tochnision I:'_L TFEE’[ I\

Appeoved by Fin Bamis L Techaical Director

T Mot

Issuad March 12, 2008
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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‘;esolution dx, dy=5mm =t 20;19'6;11%““_—

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 Afm

condition

E-field 10 mm above dipole surface Interpolated maximum E
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 -
710 MH: 21.5dB {47.5 +j7.8)0m
1880 MHz 20948 (4%.4 +]8.9 ) Ohm
1900 MHz 2114 {5°.8+}8.8)0hm
1950 MHz 280 48 {548-j21)Q1m
{2000 MHz . 25.1 db (44,9 +[1.1) Ohm i

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
msasured.
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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
* 1
= 1 CAL Mark ers
\ha..__h\ |
- 4:-21.492 dB
~ 1.71680 GHz
Cor oo
~ 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
£ HSLIFE e
£.8456 o
] 1.98E80 GH
i 4154228
e Ny 24350
\ 19568

GH

\
o @,

CEMTER 1 8806.886 859 MHz 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 1 |Gria2  [Griaz
1331 (1366|1320
M2 M2 M2
Grid4  |Grids  |oride
882 |90 [s61
M3 (M3 M3
Giridl 7 Girid & Grid @
128.9 1359 1328
M2 (M2 [m2
i -
I 0000 F
-1.54
—ﬂ.ﬂ?
4.61
614
0 dB = 136.6V/m
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4 Additional Maasuramenis

4.1 Measurement Conditions

DABY systerm configuration, as far ax ool givan an sege 1.
"DASY Version ) DASY4 1.7 B5T
DASY PP Version - SEMGAD V18 BI76
 Phantom HAG Test Arsh 50 HAC P01 BA, #1070
Dist-i;rzl.r-:ﬂe Dlpcle Top - Probe (EE.':',.ter ’ 15 mm

Uz, dy =5 mm

arga =20 % 30 mm

1730 MHz = 1 WiHz

Forward gower at dipole connector

20,0 dBrm — 100

{nput power drift = D08 cB
4.2 Maximum Field vaiuas
H-fieldt 10 mm above dipale surface eoendilcn

Interpolated maximuwm

maximusm measured

100 W farward pawer

0.487 Alm

Ungertainty far H-figle measuement 8.0% {l=2)

E-field 10 mm above .Idipofe surface condition Interpotated maximum
Mnxi-r:r’\_d_;% measuras] abawa high end ) ”T[OO mi forward power 1466 V;'f'r\'rr-m
Maximam maasurad ahc};';:"'law and 100 MW farward poweﬂr‘m 146.1 Yim

Avaraged -r-“naximum abave arm 150an forward power 146.4 ¥fim T

Urcentzindy for E-fiel) measurement 12.8% (k=)
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4.31 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDISB0V3; Serial: 1064

Cuonumunication Systen: CW,; Frequency: 1730 MHz; Duty Cycle: 111
Medium paramerers used: o = 0 mho/m, &= 1, p=1 kg/m’
Phantom section: H Dipole Scction
Mceasurement Standard: DASY4 (High Precizion Assessment)
DASY 4 Configuration:
o Probe: HADW6 - SNaDES: Calibrated: 31.12.2007
e Sensor-Surface: (Fix Surface)
e Electronics: DAE4 Sn7R1; Calibrated: 02.10.2007
¢  Phantom: HAC Test Arch with Coil; Type: SD HAC P01 BA; Sedal: 1070

e Measurzment SW: DASY4, V4.7 Build 61; Posiprocessing SW: SEMCAD, V1.8 Build 176

DateTime: 11032008 15:03

42

E Scan - Sensor Center 10mm above CIMSS0V 3 Dipole @ 1730 MHz/Hearing Ald Compatibility Test (41x181x1):
Measuremenl grid: dx=5mm, dy=3mm
Maximum value of peak Total field = 0.4587 Afm
Probe Modulation Factor = 1,00
Device Belerence Point: C.000, 0.000, 354.7 mm
Reference Value = 0,318 Adm; Power Difi = 0,005 ¢B
Hearing Aid Near-Field Category: M2 (AWF 0 dI¥)

Peak 1-feld in Afm

Grid | Grid 2 Girid 3
0.403 0.424 0.406
M2 M2 M2
Grid 4 Grid 5 Grid 6
0.458 0.487 0466
M2 M2 M2
Grid 7 Grid 8 Grid 9
0.405 0.433 0412
M2 M2 M2

1dB = 1.463Am
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4.3.2 DASY4 E-Field Result

Tesl Luberatory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064
Communication Systam: CW; Frequency: 1580 MHz; Duty Cycle: 1:1
Medium parameters used: o = ) mho/m, & = 1; p= 10 kgfm"
Phantam section: E Dipole Section
Measurcment Standard; DASY4 (High Precision Assessment)

DASY 4 Configuration:

Date/Time: 11032008 16:23:45

¢ Probe: ER3DVEG - SN2336; ConvE(1, 1, 13 Calibrated: 31,12,2007
o Sensor-Surface: (Fix Surface)
s Electronics: DAE4 Sn781; Calibrated: 02.10.2007

o Phantom: HAC Test Arch with Coil; Type: SD HAC POl BA; Serial: 1070

o Measwrement SW: DASYS, W47 Duild 61; Postprecessing SW, SEMCAD, ¥ 1.8 Build (76

E Scan - Sensor Center 10mm above CDI880V3 Dipole @ 1730 MHz/earing Ald Compatibility Test (41x181x1):
Measurcment grid: dx=Smm, dy=Smm
Waximuom value of peak Total field = 146.6 Vim
Probe Maodulation Factor = 1.00
Device Reference Point: 0,000, 0,000, 354.7 mm
Reference Yalue = 1625 Vin, Power Drift = 0,013 dB
Hearing Aid Mear-Field Category: M2 (AWF 0 dI})

Peak L-liell in Viim

Crid 1 Crid 2 Girid 3
142.6 146.6 141.7
M2 M2 M2
Grid & Grid 5 Grid 6
9.8 1021 97.7
M3 M3 M3
Grid 7 Grid & Grid 9
138.8 146.1 142.6
M2 M2 M2
s F |
b(*
1,54 |
L‘- 12 | ;ﬂ
&
AR
e e !
514 |
i
e | -
0dB = 136.0%/m
Certificate Mo: CD1830V3-1064_Mara Pape9ofd
Reviewed by:
FCC ID: BEJLN510 HAC (RF EMISSIONS) TEST REPORT @ LG )
Quality Manager
HAC Filename: Test Dates: EUT Type:

0Y1002010185.BEJ

1/28/10 - 2/5/10

Cellular/PCS CDMA/EVDO Phone with Bluetooth

Page 68 of 74

© 2010 PCTEST Engineering Laboratory, Inc.

REV 8.2C
08/19/09



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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