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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

AR

A3LSPHMS800

Samsung Electronics, Co. Ltd.

18600 Broadwick St.

Rancho Dominguez, CA 90220
United States

Samsung

SPH-M800

AF-085-B

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

Internal Antenna

25.09 dBm (CDMA), 25.10 dBm (PCS)

25.09 dBm (CDMA), 25.10 dBm (PCS)

CDMA, 1013, 384, 777, BT Off
PCS, 25, 600, 1175, BT Off

Licensed Transmitter Held to Ear (PCE)
Cellular/PCS CDMA Phone with Bluetooth and EvDO
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4. ANSI/IEEE C63.19 PERFORMANCE CATEGORIES

. RF EMISSIONS

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

Category Telephone RF Parameters
E-field emissions H-field emissions
Near field Category Cw Cw
dB(V/m) dB(A/m)
| f < 960 MHz |
| M1 | 56t061+05xAWF ||  56t010.6+05XAWF |
| M2 | 51t056+05xAWF |  06t056+0.5xAWF |
| M3 | 46t051+05xAWF |  —441006+05xAWF |
| M4 | <46+05xAWF | <—4.4+05x AWF |
| f> 960 MHz |
| M1 | 46t051+05xAWF |  —441006+05XAWF |
| M2 | 411046+05xAWF | -9.4t0—4.4 +O5X AWF |
| M3 | 36t041+05xAWF | —14.410-9.4+0.5x AWF |
| M4 | <36 + 0.5 x AWF | <—14.4 + 0.5 x AWF |
Table 4-1

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

v3.12[2]

Il. ARTICULATION WEIGHTING FACTOR (AWF)

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

Articulation Weighting Factors
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

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

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

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

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

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

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

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

Probe Tip Description

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

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

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

The electric field probes have a more irregular internal geometry because it is physically not possible to
have the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement"). Their geometric center is at 2.5mm
from the tip, and the element ends are 1.1mm closer to the tip.

Connector Plan

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

\

N4

(seen from back) (seen from front)

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

Instrumentation Chain
Equation 1

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

E = % ui+ (i« CF)(DCP)
| Norm; +ConvF

whereby

Er electric field in Vim

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

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

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

Conditions of Calibration

Felas for Offset

Iilezcurepasrt

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

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

Please note:
* alower input impedance of the amplifier will result in different sensitivity factors Norm;, and DCP
* larger bias currents will cause higher offset
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Probe Response to Frequency

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

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

15 —

Frequancy response [normalized)
s 2 :

or

08—

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

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

Figure 5-3 E-Field Probe Frequency Response

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

Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

Fraquency response (normalized)

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

| —= ——TEM Rz |

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

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

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

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

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

SPEAG Robotic System

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

Figure 5-5
SPEAG Robotic System

System Hardware

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

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

o{ Iy -
S
Figure 5-6

SPEAG Robotic System Diagram

DASY4 Instrumentation Chain

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

‘[- — [_.':_ + Uz . i

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

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

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

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

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

C'onvF = sensitivity enhancement in solution

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

f = carrier frequency [GHz]

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

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

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

E E2+EL 4+ E?

tot = 1\|.

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

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

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

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

. RF EMISSIONS

Test Instructions

¢ Confirm proper
operation of probes and
instrumentation

¢ Position WD

¢ Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
v

¢ Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

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

Per Section 4.3.1.2.2 (7-9)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &

7.2
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Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

. Figure 6-2
. ~ Figure 6-1 HAC Phantom
E/H-Field Emissions Test Setup Diagram (See Test
Photographs for actual WD scan grid overlay)

RF Emissions Test Procedure:

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

1.

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

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

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

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

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

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

Measurements at 2mm increments in the 5 x 5 cm region were performed at a distance 1 cm from
the probe elements to the WD. A 360° rotation about the azimuth axis at the maximum
interpolated position was measured. For the worst-case condition, the peak reading from this
rotation was used in re-evaluating the HAC category.

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

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

FCC ID: ASLSPHM800
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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 20.0 171.0 164.7 3.8%
1880 20.0 138.3 136.3 1.4%
Frequency Input H-field Ta.rget %
(MHz) Power Result Field Deviation
(dBm) (A/m) (A/m)
835 20.0 0.441 0.448 -1.6%
1880 20.0 0.435 0.463 -6.0%
Electric Fisld Magnetic Field

Proke Probe

1 cmtotop edge of
+ dipole element

Dipale
RF e [ Amiplifier —‘ Dwal Directional Caupler
Signal Generator R P
RF
FPower 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

s BN 78 kg

EH 308 Kz

_ Signal Track|

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

"smalrra“:ﬁ
2589 d3a /20000 Mz ~37.92 dBn/Hz e Type 24.95 dn /2.0000 Wz ~38.06 dB/Hz [ oomoes
[ 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-Field i Modulation Modulation
(V/m) (A/m)
Factor Factor
835 AM 204.50 0.5971 1.411 1.326
835 CDMA* 311.00 0.9799 0.928 0.808
835 cw 288.60 0.7915
1880 AM 155.40 0.6561 1.445 1.501
1880 CDMA* 226.80 1.2010 0.990 0.820
1880 Cw 224.50 0.9846
. E-Field
f(MHz) | Protocol E-Field | o dulation
(V/m)
Factor
1880 CDMA /S0O3 77.85 2.833
1880 Ccw 220.55

Figure 8-3

Modulation Factors

FCC 3G Note: “CDMA* represents worst-case mode, while

CW and Modulated Signal Zero-Span plots:
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Figure 8-4 Zero-Span Plots

“CDMA/SO3” represents RC1/SO3 mode.
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9. FCC 3G MEASUREMENTS

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

Handset Capabilities™:

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

Base Station Simulator

<«—RF Connector——»

Wireless
Device

Figure 9-1

Power Measurement Setup

Il. Worst-Case Probe Location Measurements

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

Table 9-1
Handset 3G mode variation on RF Emissions

Conducted . . - Excl
Mode Channel Backlight RC/SO |Scan Center| Battery PO\;J:; ::) BS :;:: (e‘;:‘) P(e:;‘;::;d F(?ig\ll';:;t M AR::I:r? (dB) RESULT BIoc;kz per
PCS 1175 off SO3/RC1 | Acoustic | Standard 24.87 30.04 38.6 41.0 M3 none
PCS 1175 off SO3/RC3 | Acoustic | Standard 24.87 74.25 37.3 41.0 M3 none
PCS 1175 off SO3/RC4 | Acoustic | Standard 24.87 75.63 375 41.0 M3 none
PCS 1175 off S055/RC3 | Acoustic | Standard 24.87 75.77 375 41.0 M3 none
PCS 1175 off S055/RC1| Acoustic | Standard 24.87 73.62 37.3 41.0 M3 none
PCS 1175 on S02/RC1 | Acoustic | Standard 24.87 75.64 375 41.0 M3 none
PCS 1175 off SO2/RC3 | Acoustic | Standard 24.87 7477 374 41.0 M3 none
PCS 1175 off SO9/RC2 | Acoustic | Standard 24.87 73.68 37.3 41.0 M3 none
PCS 1175 off SO9/RC5 | Acoustic | Standard 24.87 73.77 37.3 41.0 M3 none
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VERALL MEASUREMENT SUMMARY

A3LSPHM800
SPH-M800
AF-085-B

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field

Conducted : . _ Excl

Mode Channel Backlight RC/SO |Scan Center| Battery Pow;ldeé ::) BS :i:‘: (l\\I‘I’ri) P::Bk\;:;d F(zg\ll';:;t M AR:;(I:I? (dB) RESULT Blo(;ki per

E-field Emissions

CDMA 1013 off S055/RC3 | Acoustic | Standard 25.09 100.30 394 51.0 M4 none
CDMA 384 off SO55/RC3 | Acoustic | Standard 24.96 93.97 38.8 51.0 M4 none
CDMA 777 off S055/RC3 | Acoustic | Standard 25.05 104.50 39.7 51.0 M4 none
PCS 25 off SO55/RC3 | Acoustic | Standard 25.10 63.48 36.0 41.0 M4 none
PCS 600 off SO55/RC3 | Acoustic | Standard 24.58 66.62 36.4 41.0 M3 none
PCS 1175 off SO055/RC3 | Acoustic | Standard 24.87 76.06 375 41.0 M3 none
PCS 1175 off S055/RC3 T-coil Standard 24.87 66.62 36.4 41.0 M3 none

Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)

Note: Worst-case measurement evaluated for worst-case 1/8 rate gating condition in RC1/SO3; Mute=Yes
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Il. H-FIELD EMISSIONS:

A3LSPHMS800

SPH-M800

AF-085-B

Table 10-2
HAC Data Summary for H-field

Conducted . . . Excl

Mode | Channel | Backlight | RC/SO |Scan Center| Battery Po\;{:é ::) BS :i:r:(x'f{) P(:a;AF/:;d F(gg:;:;t MARE:I::I: - RESULT Blot;k: per;
H-field Emissions

CDMA 1013 off S055/RC3 | Acoustic | Standard 25.09 0.2100 -15.4 0.6 M4 none
CDMA 384 off S055/RC3 | Acoustic | Standard 24.96 0.1116 -20.9 0.6 M4 none
CDMA 777 off S055/RC3 | Acoustic | Standard 25.05 0.2174 -15.1 0.6 M4 none
PCS 25 off S055/RC3 | Acoustic | Standard 25.10 0.1574 -17.8 -9.4 M4 none
PCS 600 off SO55/RC3| Acoustic | Standard 24.58 0.1457 -18.5 9.4 M4 none
PCS 1175 off SO55/RC3 | Acoustic | Standard 24.87 0.1541 -18.0 9.4 M4 none

Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSPHM800
SPH-M800
AF-085-B

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted
: Time Avg. | Peak Field | FCC Limit FcC
Mode Channel Backlight RC/SO |Scan Center| Battery Pm:l:; :1’() BS Field (V/m) (dBV/m) (dBVIm) |MARGIN (dB) RESULT
Probe Rotation at Worst-case
pcs | 1175 | off [sS055RC3| Acoustic | Standard | 24.87 76.40 37.6 41.0 M3
E(roll)
75.8 Vim+0.07 dB;
140—
130C
120-=
110F
100-=
90—+
80—
—— " - +
I c
= 70 -
60—+
50
40
30+
20—+
10—+
OZI\\II\\\III\IIII\\II\\\III\\
0 50 100 150 200 250 300 350
Deg
Figure 10-3
Worst-Case Probe Rotation about Azimuth axis
* Note: Location of probe rotation is shown in Figure 10-1 or Figure 10-2
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11. EQUIPMENT LIST

Agilent 8648D (9kHz-4GHz) Signal Generator 10/11/07 Biennial | 10/10/09 3613A00315
Agilent E4407B ESA Spectrum Analyzer 3/13/08 Annual 3/13/09 US39210313
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46110872
Agilent E5515C Wireless Communications Test Set 6/8/07 Biennial 6/8/09 GB46310798
Agilent E5515C Wireless Communications Test Set 8/31/07 Biennial 8/31/09 GB41450275
Rohde & Schwarz | CMU200 Base Station Simulator 5/29/08 Annual 5/29/09 836371/0079
Rohde & Schwarz | CMU200 Base Station Simulator 12/6/07 Annual 12/5/08 107826
Rohde & Schwarz | CMU200 Base Station Simulator 7/23/08 Annual 7/23/09 109892
Rohde & Schwarz NRVD Dual Channel Power Meter 12/12/06 Biennial | 12/11/08 101695
Rohde & Schwarz NRVS Single Channel Power Meter 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 7/3/07 Biennial 7/2/09 846076/0007
SPEAG CD1880V3 Freespace 1880 MHz Dipole 1/16/07 Biennial 1/15/09 1002
SPEAG CD1880V3 Freespace 1880 MHz Dipole 3/11/08 Biennial 3/11/10 1064
SPEAG CD2450V3 Freespace 2450 MHz Dipole 7/17/08 Biennial 7/17/10 1062
SPEAG CD835V3 Freespace 835 MHz Dipole 7/16/08 Biennial 7/16/10 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 6/26/08 Annual 6/26/09 704
SPEAG DAE4 Dasy Data Acquisition Electronics 1/30/08 Annual 1/29/09 649
SPEAG ER3DV6 Freespace E-field Probe 7/17/08 Annual 7/17/09 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 7/17/08 Annual 7/17/09 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
SPEAG CD700V3 Freespace 700MHz Dipole 7/17/08 Biennial 7/17/10 1003
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: 10/162008

7\ PCETEST"

ENGINEERING LABODRATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CD835V3
Serial 1082

LOITHTIUNTGalION Sy sLeiml. LYy, T

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

® Probe ERZDWE - SM2353; Calibrated: 7172002
e Zensor-Surface: Omm (Fix Surface)

& Electronics; DAE4 Sn665; Calibrated: 2/25/2008
& Phantorm: HAC; Type: SD HAC P01 BA;

e Measurement SW: DASY4S, V4.7 Build 71;

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

MWleasurement grid. de=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Value = 117.7 Vim; Power Drift = 0.086 dB
Averages value of Total (interpolated) = 170 .95 Wim

dB
0.000

-2.58

-b.16

-1.74

-10.3 i

-12.9

0 dB = 176.84/m

PCTEST 2002
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Date: 10/16/2008

AN PCTEST"

ENGINEERING LABORATOHRY. INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CD1880V3
Serial 1064

2 et U Era il remerrs 400 kALl
ImMunication system YW Frequency: ool MHz:

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

® Probe: ER3DWE - SN2353: Calibrated: VM7 2008
& Sensor-Surface: Omm (Fix Surface)

& Electronics DAE4 SnBES; Calibrated 8252008
Phantom: HAC, Type: S0 HAC P01 BA;

& [easurement S0 DASYS, V47 Build 71;

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

Measurement grid de=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Value = 1389 Vim, Power Drift = -0071 dB
Average value of Total (interpolated) = 138 25 Wim

dB

0.000 o
I _-' »
! -1.36 T
{-2.72
-4.08

-5h.44

-6.80

0 dE = 138.8Vim

PCTEST 2002
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Date: 101162008

N PCTEST

ENGINEERING LABORATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: COE35Y3
Serial: 1082

L QTR

Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuration:

Probe: H3DVE - SNE207: Calibrated: 747 2008
Sensor-Surface: Omm (Fix Surface)

Electronics: DAES SnEeS; Calibrated: 2/25/2008
Phantom: HAC; Type: S0 HAC P01 BA;
Measurement SW: DASYS W47 Build71;

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

Measurement grid de=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Value = 0446 Afm; Power Drift = 0025 dBE
Maximum value of Total {interpolated) = 0445 Alm

dB
0.000

-3.98 - "
-7.96
-11.9
-15.9

-19.9

0dBE =0.445A/m
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Date: 10/16/2008

i\ PCTEST"

ENGINEERING LABODRATORY, INC

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: CD1830Y3
Serial 1064

Communication Sy

Measurermnent Standard DASY4 (High Precision Assessment)
DASY4 Configuration:

w Probe; H3DVE - SNE207; Calibrated. 7472008
& Jensor-Surface: Omm (Fix Suface)

& Eleclronics: DAES SnBES; Calibrated, 825/2008
e Phantom: HAC, Type: S0 HAC P01 BA;

& Measurement SW. DASYS, V4.7 Build 71;

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

Measurement gric c=5mm, dy=2mm
Frobe Modulation Factor = 1.00
RFeference Value = 0434 A/m; Power Dnift = 0.004 dB
Maximum value of Total (interpolated) = 0435 A/m

dB
0.000

-2.04

__ | I

-5.68

-8.562

-11.4

-14.2

0dBE = 0435AIm

PCTEST 2008
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PCTEST Hearing-Aid Compatibility Facility

DUT: SPH-M800

Type: CellularfPCS COMA Phone with Bluetooth and EvDO
Serial. AF-085-B
Backlight off
Duly Cyele: 1.1

Cr
Measurement Standard DASY4 (High Predsion Assessment)
DASYS Configuration

® Probe: ER3DVE - SN2353; Calibrated 7AT/2008
* Zensor-Surface; (Fix Suface)

® Flectronics: DAE4 Sn665; Calibrated: 8252008
® Phantom: HAC, Type: SD HAC P01 BA,

® Measurement S0 DASYS, W47 Buid 71;

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

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 97.0 Vim
Frobe Modulation Factor = 0,935
Reference Value = 98 4 Wim: Power Drift = -0.038 dB

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

Peak E-field in Wim

[
|Grid 1 |Grid 2 |Grid 3

Date: 10/17/2008

|
i79.2 95.0 |95.0
| |
(Grid 4|Grid 5 | Grid 6
81.3 97.0 97.0
i_ =
|Grid 7 |Grid 8 | Grid 9
[75.0 92.0 (92.0
dB
0.000
" o
_”5 - 1
_2-30 ‘ ]
-3.46 k| :
‘
-4.61 ;
[
-5.76
0 dB = 97 0V/m
PCTEST 2008
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z\PETEST

PCTEST Hearing-Aid Compatibility F acility
DUT: SPH-M800

Type: CellularPCS COMA Phone with Bluetooth and EvDO
Seral: AF-085-B
Backiight off
Dty Cyele: 1.1

Measurement Standard DASY4 (High Precision Assessment)
DASY4 Configuration:

® Probe: ER3DWE - SN2353; Calibrated 7A7/2008
* Sensor-Surface; (Fix Surface)

* Flectronics: DAE4 2nB65; Calibrated: 825/2008
* Fhantom: HAC; Type: SD HAC P01 BA;

* Measurement 30 DASYY, W47 Build 71;

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

Measurement grid. de=5mm, dy=5mm
Maximum value of peak Total field = 75.3 VWim
Probe Modulation Factor = 0.990
Reference Value = 34 6 Vim; Power Drift = 0055 dB

Hearing Aid Near-Field Category: M3 (AWF 0 dB)

Peak E-field in Wim

Grid 1 |Grid 2 |Grid 3

Date: 10/17/2008

37.2 335 |27.7
Grid 4 |Grid 5 | Grid 6
394 573 |574
Grid 7 |Grid 8 | Grid 9
628 (753 |744
dB
0.000
-3.30
-6.60
-9.90
-13.2
-16.5
0 dB = 75 3V/m
PCTEST 2008
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_/\’PGTES T

PCTEST Hearing-Aid Compatibility Facility

DUT: SPH-M800

Type: CellulaPCS COMA Phaone with Eluetooth and EvDO
Seral: AF-085-B
Backiight off
Dty Cycle: 121

MA: Freguency

Measurement Standard DASYY (High Precision Assessment)
DASY4 Configuration:

® Probe H3DWVE - SNE207; Calibrated: 7472008
* Zensor-Surface: (Fix Surface)

* Hecdtronics: DAE4 3n685; Calibrated: 8252008
* Phantom: HAC, Type: 8D HAC P01 BA;

® Measurement SW: DASY4, W4 7 Build 71;

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

Measurement grid: dx=5mm, dy=5mm
Maximum value of peak Total field = 0.176 A/m
Probe Modulation Factor = 0.808
Reference Value = 0121 Alm; Power Drift = 0.068 dB

Hearing Aid Mear-Field Category: M4 (AWF 0 dB)
Peak H-field in Afm

Grid 1 |Grid 2 |Grid 3

0.164 0.122/0.075

Grid 4 |(Grid & |Grid 6
0.161(0.1220.084

Crid 7 |Grid 8 |Grid 9
0.176/0.136/0.090

dB
0.000

-2.74

-5.48

-8.22

-11.0

-13.7

0dB = 0.176A/mM

Ciate: 10/16/2008

PCTEST 2008
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PCTEST Hearing-Aid Compatibility Facility
DUT: SPH-M800

Type: Celular/PCS COMA Phone with Bluetooth and EvDO
Seral: AF-085-B
Backlight off
Dty Cyela: 109

Measurement Standard DASY4 (High Precision Assessment)
DASY4 Configuration:

® Probe H3DVE - SNB207; Calibrated: 7472008
* Sensor-Surface: (Fix Suface)

* Hlectronics: DAEA SnE6s; Calibrated: 8252008
® Phantomn: HAC; Type: D HAC P01 BA,

* Measurement S DASYS, V4T Build 71;

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

Measurement grid: dx=5mm, dy=5mm
Waximum walue of pealk Total field = 0.129 Afm
Frobe Modulation Factor = 0.820
Reference Value = 0118 Afm; Power Drift = -0.072 dB

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

Feal H-figld in Afm

Grid 1 |Grid 2 |Grid 3
0.088(0.093/0.088

Grid 4 |Grid 5 |Grid 6
0.099/0.099|0.088

Grid 7 |Grid 8 |Grid 9
0.129{0.115/0.082

dB
0.000

-1.75

-3.560

5.25

-7.00

-8.75

0dE = 0.128A/m

Date: 10716/2008
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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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My
P

Calibration Laboratory of

ol g Schwoizerischer Halibrigrdienst
Schmid & Partner iﬁ\ﬁﬁﬁ G Servics sisse diétalonnage
Engineering AG Tz Servizio svizzera di taralura
Zeughausstrasse 43, 8004 Zurich, Swizerland U S swiss Callbration Service
G M

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

Multilaters! Sgreerment for the recognition of calibratien certificates

cient  (PGTeSt Cortificate No: ER3-2353_Jul08
[CALIBRATION CERTIFICATE _
Object '"ER3DVSG - SN:2353
Callbration procedure(s) QACAL-02vE
Calibration procedure for E-field probes optimized for close near fisld
af?_&i[ué!lohs--ln'air i
Calibration date: July 17, 2008
Cordition of the caibrated item | In Tolerance

Thia ealisration cortificate documents tha tracaabifity to netional slandeards, which realize the physical unils of measurements (&)
The measurements and the uncertsinties with cenficence orobabiity ars given an the lolizwing peges and are part of the cedificate.

il ealibrations have boen conducied in ihe clased laboratory facility: envirnment temperatura (22 + 3)°C and humidity < 70%.

Calibration Equipment used (METE critical for caliration}

Frimary Standards D# Cal Dale (Cerlilicate Mo.) Seheduled Calibration

Fawer meter 44198 GB41203874 1-Agr-Ui (Ko, 217-00768] Apr-00

Fower sansor E44124 [P RE =L 1-Agr-08 (M. 217-00788] Apr-09

Powar aansar Ed4 128, M4 AZE0RT 1-Ap=-08 (No. 217-00788) AprD3

Refersnce 3 45 Attenuator Shi: S5054 (3c) A-Jul-06 (Na, 217-00055) Jui-08

Refersnce 20 dB Altenuator Sh: SE06G (20b) 31-Mer-08 (Mu, 217-00787) Apr0d

Reference 30 dB Altanuator Sh: 85120 (300) 1-Jul-08 (Ho. 217-00858) Jui-0a

Reference Probe ER3DVE 3N; 2328 20007 (Mo, ER3-2328_0ck)7) L]

DAE4 SN Eos 2ehpr 06 (Mo, DAEA-654_Aprid) Apr-08

Secondary Standards I & Chack Date (In house) Schaduled Chack

RF ganeratar HP 2848C US3642001700 d4-Avg-38 ({in house check Ccl-07) In betisa creck: 0cl-0¢

Metwork Analyzer HF 8753E US3ITI058E 180201 [in house check Oct-07) In houge check: Oct08

Mam Funclion Signature

Galibrated by; Katja Pokavic Technical Managar 7 2 /{;;; 32
L ' A ey A g

Approved by Nieks Kuster Quality Menagar cE1

Issued: July 17, 2008

| This zalibration cerlificate ghall not ba reproduced excapl in full withoul wrillen approval of the iaboratary.

Certificate Mo: ER3-2353_Jul06 Page 1 of 8

FCC ID: ASLSPHM800
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Quality Manager

HAC Filename:
0810101490.A3L
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Calibration Laboratory of
Schmid & Partner

Enginesring AG
Zaughausstrasse 43, B004 Zurich, Switzerand

s Hchwiizerlsohar Kalibrerd lensl
Sarvice sussse ' étalonnags

G Servizle swkzzera d| tarature

5 Swis s Calibraticn Service

Acgredted by the Swiss Ancreditatinn Service (58] Accreditation Mo.: S5 108
The Bwiss Accroditation Serwoe B one ofthe signalorias to the £A
Mu ltilalaral Agragiant 10r 1he recapnition of calibrativa cadlificoles

Glassary:

NORM,y,Z sensitivily in free space

Do diode compression point

Paolarization ¢ o rotation around probe axis

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

measurement cerder), i.e., & = D is normal to prabe axis

Cornector Angle  information ugad in DASY system to aligh probe sensor X to the robet

coordingte system

Catibraticn |s Performed Accarding to the Following Standards:
a) |EEE Sid 1309-2008, " |EEE Standard for calibration of electramagnetic fisld sensors anc

probes, excluding antennas, from 8 kHz to 40 GHz", Decembar 2004,

Methods Applied and interpretation of Parameters:

NORMx v, 2: Assessed for E-field potarization & =  for XY sensors and & = 30 for Z sensor
{f = 900 MHz in TEM-cell; f > 1800 MHz: R22 waveaguide).

NORM(Tx v,z = NORMx.v,2 * fraquency _response (ses Frequency Response Chart),

DCPx,Y.2: DCP are numerical lineasization paramelers assessed based on the data of
power sweeg {ng unceriainty required). DCP does not depend an frequency.

Spherical isotropy (30 deviatiop from isotropy): in & locally homogeneous field realized
uslng: an open wavaguide seiun.

Sensor Offsef: The sensor offsel corresponds to the offzet of virtual measurement cenler
from the probe tip {on probe axig). Mo tolerance required.

Connecfor Angie: The angle is assessad using the information gained by determining the
NORMzx (no uncertainty required).

Page Z2cf &
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ER3DVE 5N:2353 July 17, 2008

Probe ER3DVO6

SN:2353

Manufactured: March 8, 2005
Last calibrated: July 19, 2007
Recalibrated: July 17, 2008

Calibrated for DASY Systems

{Mota: nor=cornpalible will DASYZE system!)

Cerifcate Mo SRI-2363_JulDd Paga 2 of &

Reviewed by:
Quality Manager

FCC ID: A3LSPHM800 APETEST. HAC (RF EMISSIONS) TEST REPORT Plamsunad
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ERIDVE Sh:2353

July 17, 2008

DASY - Parameters of Probe: ER3DV6E SN:2353

Sensitivity in Free Space [uViVim}4] Diode Compression”
NormX 1.54 £ 10.1 % (k=2) DePX 00 mV
NarmY 1.74 £ 10.1 % (k=2) nepy 92 mv
NarmZ 1.86 £ 10.1 % {k=2) DoPZ 91 mv

Freguency Correction

X
v
£

Sensor Offset

X

Y
z

Connector Angle

(1 8)]
40
4.0

(Probe Tip to Sensar Center)

2.5 mm
2.5 mm

2.5 mm

225 °

The reported Lncertainty of measurement is stated as the standard Uncertainty of
measurement multiplied by the coverage factor k=2, which for a nermal distribution
corresponds to a coverage probah¥ity of approximately 95%.

* pumestesl IABANZN0N PETBITERE WICELAY NoL segquirc:

Cerlificate Mo ERF2353 _Juild Page 4 of O
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e Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 39 0f 70
0810101490.A3L October 16 - 17, 2008 Cellular/PCS CDMA Phone with Bluetooth and EvDO

© 2008 PCTEST Engineering Laboratory, Inc.

REV 6.4
02/21/08



ER2DVSE SN:2353 July 17, 2008

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

Frequency response (normalized)

0 500 1008 1500 2008 2560 000
1 [MHz]
® —a—TEM —B-R22

Uncerainty of Frequency Response of E-fiald: £ 8.3% (k=2)

Cenifizate Mo: ER3-23032_Jui0B PogzBofd
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ER3DVE 8N:2353 July 17, 2008

Receiving Pattern (¢}, 9 = 0°

! F= 600 MHz, TEM ifi110EXX i f = 2500 MHz, WG R22 :
| ‘ H
i
|
S
o
- I
1R
P——x —a—Y eI —O0-tol
: —&—¥ @Y Pz Dt
Certficale Mo ER3-Z353_ JLICE Page6ard
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ER3IDVE SN:2353 July 17, 2008

Receiving Pattern (¢), 3 = 0°

| |
——30Miz .
: . —E— 10D MHr
) S —e—GUO MMz
E‘ N —— 14530 MHz
i E —— 2500 Mk
i
i !
Unceortainty of Axial leotropy Assessment: ® 0.5% {(k=2)
.. o
Receiving Pattern {¢), 8 =90
| —o— 30 MHz
& § B0 MHE
3 [ og AUD MHE
iS5 el 1800 M
[ { e 2500 MFIz
|
o 60 120 180 240 W
1
4E
Uncertainty of Axial Isotrapy Assessment: & 0.6% (k=2)
Carliflcate Mo, ER3-2353 L I0E Page T ofg
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ER3DVE 5N;23453 July 17, 2008

1.E+08

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

1 E+G
1.E+04 |
el
o=
L= .
= ;
’é FE+D3 4
= P
Pl .
3 :
= = .
) i :
LE4D! &
TE+D] 1o e i ol
o
=
1)
g
d
(5T
-
B i
1 10 E [Wml 100 1003
Uncertainty of Linsarily Assessment: & D.6% {k=2)
Crrificaw o ERI-ZI83_JUIE Page Mot 8
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ER3DVE SN:2353

July 17, 2008

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

S | |
W -1 00080 B -0.80--0.60 B-0.60-0.40 -4 0020 H-0.20-0,00

Error [dB]

Qo00-0.20 H0.20-040 0040060 E0.£0-0.80 W0.A0-1.00

Uncertainty of Spherical lsotropy Assessment: * 2.6% (k=2)
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accradibed by the Swiss Accraditatian Service (SAS)
The Swiss Accraditation Sarvica is ono of the signatorias to the EA
Multilataral Bgroement for the recognition of calloration certificates

Clienl PCTHt _;- 5

Schwaizerscher Kallbrierdienst
Earvica suisse d'élalennage
Servizio svizzara di faratura
Swiss Calibration Service

Acereditation No.: SCS 108

Certificata No: H3=6207_Jul08

[CALIBRATION CERTIFICATE

Cbject

Calibration procedura(s)

Calibration date:

Condition of tha calibrated item

Frimary Standards
Power meter 44198
Power sansof E44124
Powsr sanscr E43124
Referenes 3 dB Alenuator
farence 20 dB Attenuator
Referance 30 dB Attenuator
Reference Probe HIDWE
DAE4

Secondary Slandards

H2DV6 - SN:620T

QA CAL-03.v5

Calibration procedure for H-field probes optimized for close near field

Wﬂimﬁma inair

July 17, 2008

lin Tolerance

Calibration Equipment used (MATE critizal for calibration)

D#
&R4 1253674
MY41495277
MY 1 ABEOET
SN: 8506 (3¢}
SH: 55086 (20)
Sh: 86120 (300)
SMG1A2

SN: 654

I &

RF generalor HP BE1EC
Metwark Analyzer HP 8753F

Calitrated by

Approved by:

US3642U 01700
LISATAZ0EER

Mama
Kata Fokovie

Nigks Kuster

Cal Data (Cartficate Mo.)
1-ART-08 (No. 217-00788)
4-Apr-08 (No. 24 7-007858)
1-Apr-08 (Na. 277-00760)
1-Jul08 {Ne. 217-D0855)
31-Mar-08 (Mo, 217-00TET)

1 -Ju08 (Ne, 217-00858)
2-0ct-07 (Mo, M3-6182_O0cilT)
24-Apr-CE (No. DASA-654_Apr0d)

Chack Data (in house)

This calibralion certificate documents the traceability ta national slancards, which realize the physical units. of measurements {31)
The meacuremente and the uncarsinties with eonfidence probahility ars given on the following pedges and are part of s canlicaa.

Al calibrations have been conductad in the slasad laborabory facilily. enviranment iemparatuea (22 & 37°C and humidity < 70%.

Schaduled Cal araticn
Apr-la
Aps0a
Ap-E
Jul-0g
Apr-03
RE )
Oct-08
Apr08

Schaduled Chack

4-Ag-04 (in house check Scl-07)
18-0ct-01 {in hausa chack Qct0T)

Fureztion
Technival Manager

Quality Manager

In hause check: Oat-0%
In housz check: Dct-03

lasued: July 17, 2003

This calibration cenlficats shall nat be reproduced excepl in full wilhout withen approval of the Isboratory.

Cartificala No: H3-6207_Jul08
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Calibration Laboratory of
Schmid & Pariner

Enginegring AG
Zaughausatreysa 43. 8004 Zurtch, Switzoeriand

faatedilad by the Seie Avcreoilalion Suice 1SA%)

Schwelgerischer Kalibrorglenst
Senvice ruisse d'etaionnage
Serviw svirmere df taratura
Gwrlss Calibratlon Barvica

Acoreditatian Ne: SCS 108

The Swiss Accrad iation Servica |5 ane of The signateries to the EA
Muitllataral Agreement for the racognitlon of callbralion camificatas

4 rotation around an axis that is in the plane normat to probe axis (at

measurement centar), 1.8, 3 = 0 iz nenmai to probe axis

Glossary:

NORMY.Y.Z sengltivity in free space
DCP dinge compression peint
Potarization ¢ rotation arcund probe axis
Polarization &

connecior Angls

information used in DASY system to align probe sensor X to the robot
cocrdinate systam

GCalibration is Performad According to the Following Standards:
a) IFFE Std 1309-2005, * IEEE Standard for calibration of electromagnetic field sensars and
probes, excluding antennas, from 9 kkz to 40 GHz", December 2005

Methods Applied and Interpretation of Parameters:

s X Y. Z_aDalaz: Assessed for E-field polarization § = 80 for XY sensaors and $=0for2

sansar (= 900 MHz in TEM-cell; f > 1800 lMHz: R22 waveguide).
o X Y.Z{ alaias=X,Y.Z abalaz- frequency responss (see Freguency Response Chart).

s BOPxy.z DCP are numerical linearization parameters assessed hased on the data of

power sweep (no uncertainty reguired). DCP does nol depsnd on frequency.

« Spherical isoiropy (30 deviation from isotropyl: in a locally homogeneaus field realized

uging an open waveguide setup,

» Sensor Offset: The sensor offset corresponds to the offsel of vinual measarement center
fror the probe tip (on proba axis). No tolerance required.

+ Connecfor Angie: The angle is assessed using the infarmation gained by determining the
X _alataZ (no uncertainly required).
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H3aDV6 SN:G207

July 17, 2008

Probe H3DV6

SN:6207

Manufactured: June 12, 2006
Last calibrated: July 19, 2007
Recalibrated: July 17, 2008

Catibrated for DASY Systems

[Mote: pan-compatible with DASYZ eyslaml)
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H3IDVE SN:G207

July 17, 2008

DASY - Parameters of Probe: H3DV6 SN:6207

Sensitivity in Free Space [Alm | V(LV)]

X
Y
£

ad al

2412E03
Z.385E-03
2.972E-03

Diode Compression’

DCP X
nCRY
neez

Saensor Offset

X
Y
z

Bo my
82 mV
BS my

Connector Angle

a2

9.0B9E-3  1.503E-4 + 5.1 " (k=)
4.763E-4  2.326E-4 + 51 % (k=2)
A427E5  1756E-4 £ 5.1 % (k=2)

(Prote Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

5 °

;ﬁime reported uncertainty of measurement is stafed as the standard uncertainty of
f:measuremem muitiplied by the coverage factar k=2, which for a noermal distribution

‘porresponds ta a coverage prabahbility of appraximately 85%.

T muprorical linserizelion pars mueen Wity Bt requicsc

Gentificat s HAE207_Julds Page d ol 9
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H3DVeE SN:6207 July 17, 2008

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

Frequendy raspense (normalized)

N R !
; | i |
; el i
4 i i
P :
i 0 KOO 1000 1500 000 2300 -
1IMHa] N
:  —y w— TEM -B-R22 |
—e—TEM  —B—Ra? !
Uncertainty of Frequency Response af E-fickd: £ 6.3% {k=2)
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H3DV6 &EN:6207

July 17, 2008

Receiving Pattern (¢), 5 = 90°

f =600 MHz, TEM Hi110EXX i f= 2500 MHz, WG R22

Receiving Pattern (¢), 9 =0°

f =600 MHz, TEM ifi110EXX [

| f = 2500 MHz, WG R22
[
|
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H3DVG 5N:6207

Error (dB]

July 17, 2008

Receiving Pattern (¢), 3 = 90°

T achnHe
—B— 00t
= TED H2
—&— B0 M7
e 2500 M=z -

14 a5 1

tncertainly of Axial lsotrapy Assessment: + 0.5% (k=2}

Receiving Pattern (), 3 =0°

= A0 MHE
- L 60 MHz |
LB —— V501 M
g —4i-- 1500 MHz
B e A0 Mk
il TG 150 240 3
+I°
Uncertainty of Axiat lsoirapy Assassment: £ 0.5% (k=2)
Cedficale Not H3-6207 _JulB Page Tof9
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H3DV6 SN:6207

Sensor Voltage [uV]

July 17, 2008

Dynamic Range f(H-field)

1EHS -

1.E+04

oo
m
*
2
I

1E+02 | ——

16401 |

1.2+00 +—
0.001

0.0

(Waveguide R22, f = 1800 MHz)

H [Afm] at 1800 MHz

B XY com —— —i— 7 corr

0.1
1 H [Afm] at 1800 MHz

Uncertainty of Linearity Assessment: £ 0.6% (k=2)
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accreditation Service (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilaleral Agreement for the recognition of calibration certificates

Client PC Test

5 Swriss Calibration Service

Accreditation No.: SCS 108

Schwelzerischer Kalibrierdienst
Sarvice suisse d'étalonnage
Servizio svizzero di taratura

Cerlificate No: CD835V3-1082_Jul08

ICALIBRATION CERTIFICATE

Ohject

| Calibration procedure(s}

Calibration data:

Gonditian of the calixrated iem

CD835V3 - SN:

QA CAL-20.v4

1082

Calibration procedure for dipoles in air

July 16, 2008

In Tolerance

This calibration certficate docurments the traceability to national standards, which realize the physical units of measuremants (SI).
All caliprations have been conducted in the closed laboratary facility: envirenment fempsrature (22 2 370 and humic by < 7%,

Calibraticn Equipment used (METE crlical 1or calibrationr

Frimary Standards lio# Cal Date (Certificate No.} Schedulad Caliaration
Powier meter EPM-4424 GRITIBOT0 04-0ct-07 (Mo, 217-00736) Oct-08

Fowear zensar HP RAR1A LIS37 20273 (M-0c1-07 (No. 217-00738) Oct-08

Probe ERZDVE SN: 2336 31-Dec-07 (Mo, CRI-2306_Decd?) Dec-08

Probe HEOWE SM: G0Es 31-Dec-07 (Mo, H3-6065_-DeclT) Crec-03

CAE4 SM: 781 2-0ct-07 {Mo. DAE4-781_OctdT) Oct-08

Secondary Standards D& Check Date [in housa) Schaduled Check
' Power moter EPW-447 9B GB4242091 11-May-05 {in house chack Qcl-07) In heuse check: Oct-08
Power sensor HF 84824 USE7205507 11-May-05 {in house check Ocl O7) In house check: Oct-08
Power sensor HP 8482H 3318A00450 O-Jan-U2 (in houze check Oet-00) In house check: Cot-08
hetwork Analyzer HP 8733E US37300505 16-Cet-01 {in housa chack Oct-07) In house check: Oct-08
FF generator E44338 MY 41310381 22-Monw-04 {11 houss chack Oct-07) In house check: Oct-09

Mame Function Signature
Calibrated kby: Claudio Leubler -Labm&tmf Technician
Approvad by: Fin Bamholt Technical Director ;"‘ﬁM
v

Izeupd Juy 23, 2008

This calibration certificate shall not be repredused exoept in full without written appreval of the laboratory.

Cerificate No: CUE35Y3-1082_Julng

Page 10f&
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Calibration Laboratory of O

SN & Schweizerischer Kalibrirdienst
Schmig & Partner :} N c Service suigse d Stalonnage
Enginearing AG B Servizie svierero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ‘z,':ﬁ:?:_@ S Swiss Calibration Service
il
acorediled by the Swiss Accraditation Service (SAS) Aecreditation Me.: SCS 108

The Swiss Avcredliatlen Sarvice is one of the signatories o the EA
WEultilateral Agresmant for the recognition of eallbration eerdficates

Aeferences

13 AMGI-CE3.18-2008
Americar National Standard for Methods of Measurament of Gompatiellily batween Wirstess
Communications Devices and Hearing Aids.

iNethads Applied and Interpretation of Parameters:
s Coordingte Sysfem: y-axis is in the direction ot the dipols arms. z-axis is fram the basis of the antenna
fimoLnted n the tahle) nwards ils fesd paint heiwesn he dwo dipole arms. x-axis is nomal o the other
axes. n ceincidence with standard £1], the measurcrert planes (prabe sensor centar) are solocted w0 be ol
a cislance of 10 mm abowz the tog edge of the dipole arms.

o Messwement Conaifions: Further details are available fom the hardoopizs at the ond of the ceitifisate. All
figures statac in the ceriticate are valid at the trequercy ind cated. The torward powar i the Cipale
connacior is sal with 4 calibrated power meter cannaected and monitared with an auxiliary powar meter
connected to a dirgctional coualer. Whie the digole unde tesl is connected, the forward power s adjusted to
the same jevel,

o Artenina Positioning. The dipole is mountzd on a HAC Test Arch phanplom using the mate-ing dipole
pasitioner with the arms rorizontal and the tesding cable cormimg from the flosr, The measurements arg
performad n a shielded raom with absarbers arcuend the setup to reduce the reflectians.

It s voritiod Before the mounting of the dipole under the Test Arch phantam, that ts arms are perfectly in a
fine. |Lis nslalled o the HAG dipcels positicrer wilh s arms parallel betow the distectric reference wire and
apke ta move glastically in vertical direction w thout changing itz relative pasition o he top canter of the Teast
Arch phantam. The vertcal distance to the probe is adjusted after dipole maunting with & 2A5Y4 Surface
Check job. Befors the measuremeant. the distancs batwaer phantom saHace and proba Ui iz varifisd. Tha
proper measurement distance is selected by choosing the matching section of the HAZ Test Arch phatom
with the proper device reterence point Jupper surface of the dipoia) and tne matching grid reference pomt (Hp
af the probie) considering the probe sensor offset. The vertical distance to the probe is essential for the
SOTLITRGY.

v Feed Port impadancs and Return Loss: These parameters are messured using a HP 8753E Vecor
Metwork Analyzer. The inocdance is speciied at the SMA cannector &f the dipole. The nllusnce of
retflectizng was el rrunating by applying tha averagmg Tunction while moving the digole ir the air, at keast
Therm away from any chstacles.

o L field distriponion: B field i measured in the x-y-plane with an isotropic ERIZD-field probe with 100 my
fanward power o the antenna leed point. In accordanse with |1), the scan arsa is 20mm wids, its length
ercazds the dipole arm leagth (180 or Q). The sansor centet is 10 mm (in 2) above the op of the dipole
arms. Pwo 30 maxma are available near the enc of the dipole arms. Assuming the dipele akms arg perfectly
in one line, the average of these two maxima (i subgrid 2 ard subgrid 8] is detemnined 1o compansale {or
arry hon-patallelity to e measuremen: plane a5 wsll as the sensor displacemsnt. Tha k-fie d valua stated
Az calibralicn value rgmesents the maximum of the irterpolated 30-E-field, 10mm above the dipole surfaca,

v H-fishd distribution: H-fietd is measurad with an isotropic H-Tield probe with 100mW forward power ta the
antenna “eed poin, in the x-y-plane, The scan area and senscr distance is aqu valent i the E-field scan.
The maximurm of the field is ava lable at the center (subgrid 5) above the feed pont. Tha H-lield vale stated
as calibratien value represents the maxdimum of the interpolated H-field, 10mm above the dipale surface at
the feed arind,
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1 Measurament Congitions

L:ASY system configuration, as far as not given o1 page 1.

BASY Version DASY4 | V4.7 BT
DASY PP Version SEMCAD | f V1.8 Bigd
Phantom Hﬂ.G Test Arch H SD HAC PO BA #1 0?0 i

i Distance Dipole Top - Probe

: Center

10 mm

Scan resol uti on

Freql.u-mc;g.r

“Forward povrer at dipole

conneclor

dx, dy =5 mm . s = 20 x 180 mrr

B35 MHz + 1 MHz

20,3 dBm = 130mwW

= .05 48

Input power drift
2 Maximum Field values
H-field 10 mm above dipole sutface condltlcn interpelated maximum
Maxinum measued ‘IOO Y *orward power D.448 Afm
Uncertainty for H-fisld measUrement 8.2% (K=2) I
E-field 10 mm above dlﬁnlp surface condition I Intemoiated maximum
Mairmar mmc;urpd ahove h:gh end- 100 W Tarward pomsver 170.6 Wim
Baxirm.am measme:i above low and 1060 mW farward power 188.7 Wim :
< Averaged raxinurn &bove arm 100 rovy Torward power 164.7 Vim
Ur.cta|t3||1t5f for E-fietd muessursment 12 6% (k=2}
3 Appendix
3.1 Antennha Parameters
?_f_ggq'i,'ié.nql . . - !_Beu._l}:ri Los__g______j T 'Impedance ) _ )
(H00 MHz J1sads e 44253110 onm
{835 MHz .., l26.5dB 521 +j43 ) C""“ e e
900 MHz: i o {560 —j15.2; COhm
e50MHy L BeTeETT T |{4_34+J53}Ohm
260 MHz 16 8 B -

3.2 Antenna Deaign and Handling

The califration dipele has a symimelic geomelry with a Dol wo stuh matching neawork, which leadks o tha

enhanscd pandwidth.
The dipole s Luilt of standard semirgid coaxia cakle, The inlemal rmatening ling is open ended. The antenna is
tharefore cpen for DC signels.
Do not apply foree to dipote arrrs, as they ars labis te bane, The soidered connections near the feedpaint may be

damaged. Aller excessive mechanical siress or overhealing, chock the impedance charactaristcs to ensure that the
imernal matching nelwork is rat affected.

After Jong term use wilh 400 raciated pawer, only a slight warrring of the dipole nea- the feedpoint can be

measured.

Cediticaiz Ne: CDAISWI-1062 Jultd
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3.3 Measurement Sheeis

3.3.1 Return Loss and Smith Chart

16 Jul 2885

16:88: 48

CHI 521 LDG S db/REF ~15 dB 2t-26.499 dB  535.800 BE0 HHz
T T T - = T
1 |
! | |
# | | |
——p———t i 1 || OHa markers
| [ . = 1 | [ 1 1:-16.292 dB
\ | : 00,604 MHz
Cor | 4 |
| | Fi-16.012 dB
1 | | IBEOBE MHz
! | 4= PRETA AR
[ | 356,604 Mz
fvg 1 1 |
18 | | | 1 Si- 16,750 dB
i 960,000 11Hz
1 !
EHZ) 844 1 U Fs 252,432 & 4.3398 8 E27.19 pH 225,000 DEB MHz
Del CHZ Markers
11 42,533 ¢
Car =11.643 0
$80.688 FHz
3 55.953 ¢
15,879 4
383,660 FHz
; 443385 0
fes S.5EE5 &
< 952,088 FHz
St 43.945 0
132682 &
T 962,880 IHz
START 339.008 BAB MHz STOP 1 335.000 080 MHz
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3.3.2 DASY4 H-field result

Drate Time: 1307, 2008 13:458.4%

Test Laboratory: SPEAG Lab 2
DUT; HAC-Dipole 835 MHz; Type: DBIFV3E; Serial: 1082
Communication System: CW; Frequency: 835 MHy; Doty Cyeles 141
Mediven porameters used: o =0 mho/m, g, =1, p=1 kg.-'m‘
Phitntom section: RE Section
Measurement Standard: DASY4 (High Precision Asscssment)
DASYA Conliguration:
o Probe: [I3DYO - SNoDES; Calibrated; 31,12,2007
«  Sensor-Surface: (Fix Surface)
s Electronica: DAE4 Sn781, Calibrated: 02,10 2007
s Phantom: HAC Test Arch with AMOUC; Type: SIDHAC PO BA; Secial: 1070
o Measrzment SW: DASYS V4.7 Ruild T1; Postprocessing SW: SEMCAT, VI8 Ruild 182

H Sean - measurement distance from the probe sensor center to CDE35 Dipole = 10mm/Heaving Aid Compatibility Test

{41xInlxd):

Measurement grid: dx=smm, dy=2>mm

Maximum value of peak Total field = 0448 Afm
Probe Modulation Faotor = 1,00

Device Reference Point: (L.O00, 0,000, «5.30 mm
Reference Value = 0.476 Afm; Power Drifl = 0014 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dR)

Peak H-field in Afm

Grid 1 Grid 2 Crid 3

0.374 0394 0370
M4 M4 M4

Crridk 4 Grid § Grid 6

0427 0448 0.420
M4 M4 M4

Criel 7 Grid 8 Ciridd 9
0,384 0,403 0.374
M4 ™Md M

A0
0.000
4.2k | &
|
LU
.52
124 |
17.0 m
-21.3
1B =0.4454/m
Certiicate No: GLB3SV3E-1082_Juldg Pace 5 ot §
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3.3.3 DASY4 E-field result

Test Luboralory: SPEAG Lab 2

DUT: HAC-Dipole §35 MHz: Type: DBISV3: Serial: 1082
Communication System: CW; Frequeney: 835 MHz: Duly Cyele: 121
Medium parameters used: @ = 0 mho/m, &, = 1; p= 1000 lez/nr
Phantom section: RE Scetion
Measurement Slandard: DASY4 (High Precision Assessment)

DASY4 Conliguration:

DatedTiree: 16072008 14:38 38

e Probe: ER3DWG - SN22306; ConvF(L, 1, |}; Calibrated: 31 12,2007

e Sensor-Surface: (Fix Surlace)
e Elcctronics: DAE4 Sn781; Calibratecd: 02.10.2007
*  Phantom: HAC Test Archwith AMCC; Type: SD HAC PUL BA; Serial: 1070

s Measurament SW: DASYS, W47 Build 71 Postprocessing SW: SEMOCAD, V1.8 Build 184

E Sean - measurement distance from the probe sensor center to CDE35 Dipole = 10mm/Hearing Aid Compatibility Test

[41x30lxl)y

Measurement grd; di=Smm, dy=3mm

Maximum value of peak Toial fiele = 17006 Yim

Probe Modulalion Factor = 10K}

Devize Keference Fomt: 0,000, 0.000, -6.30 mm

Reference Walue = 1124 Yim; Power Dritt = 0,000 dB
Hearing Ajd Near-Field Category: M4 [AWF 0 Jdl)

Certficate No: CDB35V3-1082_Julod

Peak E-licld n ¥im

Giridl | Gridl 2 Grid 3
154.4 1587 154.6
M4 M4 M4
Liricl 4 Grid 5 Giried &
81.1 §2.8 To.0
M4 M4 M4
Grid 7 Grid & Ciriel ©
1687 1706 1o2.h
M4 L] hSE]

L]
c.ooo

e

DB = 170.6%m

0810101490.A3L
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Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughousstrosse 43, 83004 Zurich, Switzerdand

(= Schweizerischer Kallbrierdiens!

c Service suisse dé#alcnnage
Serdzls sviezero O teralurs

5 Swiss Colibration Service

Accredited by the Swias Accreditntion Service [SAS) Aeeroditation Ne.: SCS 108
Thir Swiss Accroditation Service |s ene of the signatories to the £A
Multilaberal Agreesment for the recognition of calibration certificates

cient  PC Tast Certificate Na: CD1880V3-1064_Mar08
CALIBRATION CERTIFICATE

Onject CD1880V3 - SN: 1064

Galbraon procaturols) QA CAL-20.v4
Calibration procedure for dipoies in air

Calbralicn dala: March 11, 2008

Goncion o the calbrated tem |0 Tolerance

This calbration carificats documents the raceabidity O raBonal SANGIMTS, Which QM2 h pivsical uis of measuaments (51)
Al calibrations hav bean condusted nthe dlosed laboratony Tacilily: anveonmant lemparatuse (22 = 3)°C and humidity « T0%.

Calisration Squipmani used [WATE crilial ko cablialkon)

Primary Stondieds oy Call Dabe (Calibrales by, Conifizato Mo ) Schedulon Caliaration

Power maber EFW-442A GEA4E0/04 (4-01-07 (METAS, Mo 217-00738) Oet-08

Pawer sensos HP BAB1A USHTEaRTES 04-Oct-07 (METAS, Mo, 217-00738) Oci-08

Probo ERIOWVE SN 336 31:Dec-07 (SPEAG, Mo, SR3.2336 _Dwcly) [

Prooe HIODYE SN 6065 A1 D07 (SPEAG, Mo, 13-80685_<Decl) D06

DAEA ST 206107 (SPEAG, Mo. DAE4-TE* _OctdT) Ogt-08

Secondary Standants e - il Dabe (in hrousa) _ Schaduled Check

Powot meter EPK-44198 GR424201 91 17ahay=05 (SPEAG, in house chisck Oct-07) In houso chack: Nov-08

Powgt sensor HP BAESA JSATHESNT 11=hday=05 (SPFAG, im hosse check Oct07) I s chick: Miov-08

Powei sefisor HP B4E2H IT1BADI4S0 {(f=Ann-2 [SFEAG, ir housa chack Cet-O0T) Iry Issietin sk Mionv=08

Hetwork Analyzer HP 87538 JEITI0G0S 18-0ct-01  [SPEAL, in housa chack Oct-07) I Ity 2ok Mov-09

AF generatar E44336 Ay 4 020 Fbone0d ISPEAG, in hinea chack Oct-07) I heoiasa chock: Mov-0%
“ame Funcion Signadury

Cul brated by: Wik Wbl Lasoratary Tochnisian I:'_L m l\

Approved bry: Fin Bamhalt Tochnical Birecior mﬁi‘éffﬁf
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Methods Applied and Interpretation of Parameters:

»  Coordinate System: y-axis is in the direction of the dipoie arms. z-axis is from: the basis of the antenna
‘mounted on the table} towards its feed point batween tie two dipele arms. xaxis s normal to the cther
axas. In coincidence with standard [1], the messurement planes (probs zensor centar] ar salectad to
2@ at £ distance of 10 mm shove the Wop sdge of the dipale ams.

v flgasurement Condifions: Further details are avallahlz from the hardcep es at the end of be verlifivale.
Al figures stated in the certficate are valid at the frequency indicaied, The farward power to the dipole
sonnectsr 5 sat with a calibrated power Meter 2onnected and monitored with an auxiliary power meter
zonhected to a directional coupler. While the dipele uncer test is connected, tha forward power is
adjusted to the sanse leval,

»  Antenna Positioring: The dipale ks mounted on a HAC Test Arsh pharlornm using Lhe malching dipole
positionat with tha arms hotizenta. ard the feading cable coming fram the flcor. The measurenenis are
parfermad it a shieldseg roorm wih abeorbers arourd the setup o -educe the Teflections.

It is verified before lhe mounting of the dipode Lndar the Test Arch phantam, that its arms are porfactly
in & fina. ltiz Installed on the HAC dipole pasitionzr with its s paralie! below the dislectric reference
wi~e and able to move ofastically in vertical direction without shanging its redetive position to the too
center of the Test Arch phaslom. The vettical distance to the srobe iz arjusted after dipole mounting
with a DASYY Surfacs Check job. Bzfare the meaasurement, the distance botwoan phantem surface and
prbe tip is verified. The propar measurement distance is selecled by chovsing the malching sectian of
the: HAC Test Arch chantom with the proper device reference point (upper surface of tha dipole) and tie
match mg grid reference joint it of the aroba) censiderirg tha prabe sensor offset. The vertica!
distance t the probe is essential far the accuracy.

o {eed Paint Impedance and Refum Loss: These paromctors Gre measurad using a MP BFE3E Vectar
nNewwark Analyzer, The Impedarce is spec fied at the SMA connecler of the dipele. The influenice of
re‘lect'ong was eliminating by applying the ave-aging function while mov ng the dipole in the &k, at least
7Cem away from any obstacles.

« E- figld distribotion: E field i measored in the s-y-plana with an isotropic ERZC-field probe with 100 my
farward power to the antenna feed point, In accordance with {17, the sean area is 20mm wide, its lengih
excesds the dipale anr length {180 or Q0mm). The sensor senler is 10w jin 2 sbove the top of the
dipole arms, Twa 30 maxima are available rear the end of thz dipale arns. Assuming thz dipole arns
ara periectly in o1e line, t1e average of these twa maxima {in subgrid 2 and subgrid §) is determined o
compensate lor any non-parallelity to he measurament plate as well a3 the senaor displacoment, The
E-fleld valua stared as calibration valuz represeris Wi masinrume of he indepelated 30-E-f eld, 10mm
above the dipole surface,

s MH-flaid disiribution: H-fiald is messurad with an isotropic H-fie.d probe with 100mY fonward power to tae
anlenna feed poind, in the x-y-plane. The scen ares and sensor distance s equivalent t he F-fielkd
scan, The maximum of the field is available at the center (subgrid 51 ebove the feed peint, The H ficld
value stated 58 calibration vaile rapresents the maximum of the Interpo ated H-field, 10mm above the
dipole surface at the feed point.
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1. Measurament Conditions

PASY syslem configuration, as lar ag not given onaage 1.

DASY Version NASY4 Ve 7 BBt
DASY PP Version SEMCAD V1B B175

Phantom MAC Test Arck SOHAC PO BA, #1070

Distance Dipale Top - Probe Center 1T mm

Sca;;ésolution N di, dy=5mm areg = 20 ;Qdmm

Frequency 1880 MiHz 1 1 MHz
Forvrard power at dipole connector 20,0 dBrn = $00mW
Input power driff = 0056 dB
2. Maximum Figld values
conditicn Interpalated maximum

H-field 10 mm above dipole surface

Maxirnurs meaasired

100 M forward power 0.463 A/

condition

E-field 10 mm above dipole surface Interpolated maximum !
Maxdmum measured above high e Q0 oW Torward power "35.6 V/m
Maximum measured above low end 100 i farward power - 35.9 Vim
Averaged mexiwm above arm 100 W forward power 135.3 ¥/m
Uncertainty far E-fiale measurement: 12.8% (k-2)
3. Appendix
3.1 Antenna Parameters
Frequency Returnloss | Impedance -
wiomMHe 21.5dB 4475+ 7.8 Cm
1880 MHz . 20848 { 484 + [8.9 ) Ohm
1900 MHz 21.1dB B (5.8 +B.8)0hm
1950 Mz 28.0dB ; [84.8-j21)0m
12000 MHz 251 b [ 44.9 +{1.1) Chm

3.2 Antenna Design and Handling

The callbration d pole has a symineiric geomelry will & Buill-in lve siub matching network, which fzacs 10 the

enhanzed bandwidth.

The dipale is built of standard seminigid coaxial cable. The intarnal matening line is open ended. The santenna s
tharafore open far DO signals.
Do not apply force to dipale a-ms, as they are liatle ta hend. 1hea soldered connections near the feedpoint may
be damaged, After sxcessive mechanical strass ar averhesting, check the impedance charactaristios 10 anaura
thal lhe rilemal matching netwark is not affected,

Afte- long terr use with 40W radizted powear, oty a glight warming of the dipele near the fearpaint san ba

Msdsuraed.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 2BAZ 16:53:32

AT s14  Log 5 dB/REF -18 dB 2-28,990 dB 1 S20.00E BIE MHz
*
= ..'-H“‘-\..,\E CAL Markers
1-21,492 dB
171608 61
Cor \\ 1 = =
" 3-21.876 dE
1,50200 tHz
4-725,96@ dE
195608 GHz
fivg
16 525,143 dB
1 2, 80860 BHz
CHZ 511 1 U FS 2149.410 4 8.9355 & 756.46 pH 1 SEE.BEE BAE MHZ
//
b=l CHZ Markers
1147,500 &
cor / gf_h"u\ 7.8457 &
{ i 1.7LEB0 GHz
| (% HSLITE o
i ! £5456 &
\ | 1 1.98EBE GHz
a5 \ \HJ// 195680 Gz
S 44.LE9 0
: / 1.8E98
e AR 2,08680 Gz
CENMTER 1 §20.808 520 MHz SPAH A BRE.008 BAR MH:
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MITz; Type: CDASR0V3; Scrial: 1064
Communication System: CW; Fregquency: T880 MITz: Duty Cyele: 101
Medium parareters used: o= 0 mho/m, £ = 1; p= | kgim®

Phantam section: H Dipele Section
Measurement Standard: DASY4 (High Precision Asscssmenl)

DASY4 Confliguration:

Date/Time: 11032008 15:03.42

v Probe: H3DV6 - SNaDES; Calibrated: 31.12.2007

¢ Sensor-Surface: (Fix Surface)
*  Electronics: DAE4 Sn781; Calibrated: 02102007

o Phanwom: HAC Test Arch with Coil, Type: SD HAC POL BAL Serial, 1070

e Measureient 3W, DASYS, V4.7 Build 01; Postprocessing SW: SEMCAD, ¥ 1.8 Build 170

E Sean - Sensor Center 10mm above CIDISS0V 3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=5mm
Maximum value ol peak Total field = 0,463 Afm
Probe Modulation Factor = 1.00
Device Relerence Poine 0.000, 0000, 2547 mm
Reference YWalpe = 0,400 Adme Power Dirift = 0.001 B
Hearing Aid Near-Field Category: M2 (AWF 0} dB)

Peak H-field in A/m

Ciridl 1 Civid 2 Giricl 3
0.400 0421 0.402
M2 M2 M2
Grid 4 Grid 5 Grid 6
0,440 0463 0.443
M2 M2 M2
Grid 7 Grid 8 Grid 9
0.402 0427 0.407
M2 M2 M2

0dB = 0.463A/m
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3.3.2 DASY4 E-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDIS80V3; Serial: 1064
Cemmunication System: CW; Frequency: T880 MEz; Duty Cyele: 1:1
Medium paramelers used: o = 0 mho/m, g, = |; p= 1000 kg;’m:‘
Phantom seetion: B Dipolz Section
Measurement Standasd: DASY4 (High Precision Assessment)

DASY4 Configuration:

Date/Time: 10032008 16:23:45

s Probe: ER3DVA - SN23%: ConvE(L |, Dy Calihrated: 31122007

s Seasor-Surface: (Fix Surface)
e [Electronics: DAES Sn781; Calibrated: U2, 102

e Phantom: HAC Test Arch with Coil; Type: SD HAC POL BA; Serial: 1070

o Measutement 3W: 12ASY4, V4.7 Build 61; Pusiprovessing SW: SEMCAD, ¥1.8 Build 176

E Scan - Sensor Center 10mm above CDS80V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measuremant grid: dx=Smm, dy=3mm
Maximum value of peak Total field = 136.6 Vim
Prabe Modulation Factor = 1.00

Device Reference Poine 0.000, GLO00, 354.7 mm
Reference Value = 1517 Vim: Power Drift = 0,009 (B
Icaring Aid Near-Field Category: M2 [AWF 0 dB)

Peak E field in ¥V/m

Cirid 1 Grid 2 Grid 3
133.1 136.6 1320
M2 M2 M2
Cirid 4 Grid 5 Grid 6
f8.2 0.1 86,1
M3 M3 M3
Cirid 7 Cirid & Grid 9
128.9 135.9 1328
M2 M2 M2

(1]
I n.oon
-1.!'.4
-3.07

RA L

[
0 dB = 136.6%/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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