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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:
= RF 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

N

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
above mean sea level. The site coordinates are 39° 11°15” e
N latitude and 76° 49’ 38" W longitude. The facility is 1.5 Figure 2-1

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

those of the FCC laboratory. There are no FM or TV

transmitters within 15 miles of the site. The detailed description of the measurement facility was found to
be in compliance with the requirements of § 2.948 according to ANSI C63.4 on January 27, 2006 and
Industry Canada.

2.2 Test Facility / Accreditations:

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

Columbia, MD 21045, U.S.A.

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

e PCTEST Lab is accredited to ISO 17025 by U.S. National Institute of Standards
and Technology (NIST) under the National Voluntary Laboratory Accreditation

, o Program (NVLAP Lab code: 100431-0) in EMC, FCC and Telecommunications.

- | e PCTEST facility is an FCC registered (PCTEST Reg. No. 90864) test facility with

—_— the site description report on file and has met all the requirements specified in
Section 2.948 of the FCC Rules and Industry Canada (IC-2451).

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

e 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).

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

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

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

FCC ID:
Manufacturer:

Trade Name:
Model(s):

Serial Number:
Tx Frequencies:

Antenna Configurations:

Maximum Conducted
Power (EMC/SAR):
Maximum Conducted
Power (HAC):

HAC Test Configurations:

FCC Classification:

A3LSGHA867

Samsung Electronics, Co. Ltd.

18600 Broadwick St.

Rancho Dominguez, CA 90220
United States

SAMSUNG

SGH-A867

AF-077-A

824.20 - 848.80 MHz (Cellular GSM)
1850.20 - 1909.80 MHz (GSM PCS)
826.40 - 846.60 MHz (Cellular WCDMA)
1852.4 - 1907.6 MHz (PCS WCDMA)

Internal Antenna

32.64 dBm Cellular GSM / 28.49 dBm PCS GSM / 22.80
dBm Cellular WCDMA / 22.84 dBm PCS WCDMA
32.64 dBm Cellular GSM / 28.49 dBm PCS GSM / 22.80
dBm Cellular WCDMA / 22.84 dBm PCS WCDMA

GSM850, 128, 190, 251, BT Off, Slide Out

GSM 1900, 512, 661, 810, BT Off, Slide Out
WCDMA 850, 4132, 4183, 4233, BT Off, Slide Out
WCDMA 1900, 9262, 9400, 9538, BT Off, Slide Out
Licensed Transmitter Held to Ear (PCE)

EUT Type: 850/1900 GSM/WCDMA Phone with Bluetooth
Figure 3-1
HAC Assessment System
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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 Ccw Ccw
dB(V/m) dB(A/m)
| f < 960 MHz |
| M1 | 56t061+0.5xAWF |  56t010.6+05XAWF |
| M2 | 511056+05xAWF |  06t056+05xAWF |
| M3 | 461051+05xAWF |  —441006+05xAWF |
| M4 I <46 +0.5 x AWF | <—4.4+0.5 x AWF |
| f> 960 MHz |
| M1 | 461051+05xAWF |  —441006+05XAWF |
| M2 | 411046+05xAWF |  —9.41t0—4.4 +05X AWF |
| M3 | 361041+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 C63.19-2007 [2]

II. ARTICULATION WEIGHTING FACTOR (AWF)

Standard Technology

Articulation

Weighing Factor

| TUTIPU3GPP |  UMTS (WCDMA) 0 |
| TIAEIANS-2000 || CDMA H 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) LB
1 0.4 dB in air (rotation normal to probe axis) i Figure 5-1
Dynamic Range 2 V/m to > 1000 V/m E-fleldpigebee;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.

. Reviewed by:
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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/ESIDVEX3D
/& @\
[ =
| |
\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;

£, = % w;+ (u?« CFYI(DCP)
/ Norm; «ConvF

whereby

Er electric field in Vim

[T voltage of channel | at the connector in uV
MNormy sensitivity of channel i in uV/(Vim)*

ConvF: enhancement factor in liguid (ConvF=1 for Air)
DCF: diode compression point in pV

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

Conditions of Calibration

100k

—

!

R

1 T

100k o e Bz Currene ¢ 100 £4°5
= a v !
o <
g g

Please note:
* alower input impedance of the amplifier will result in different sensitivity factors Norrm, 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).

Figure 5-3 E-Field Probe Frequency Response

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

14—

B =& T b @
|

=

2

Froguency response (normalized)

07

08—

|
05 | |
[l 500

1000

1500
£ (M)

——TEM
——TEM

2000 2500

—=-R22
=Rz

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

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:

Figure 5-4 H-Field Probe Frequency Response

Frequency response (normalized)

Frequency Response of H-Field

f [MHz]

——TEM

—4—TEM

(TEM-Cell:ifi110, Waveguide R22)

2000 2500

e
Rz |

Uncertainty of Frequency Response of E-field: 1 6.3% (k=2)
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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.

e e

robat
contrler
(CETMB-rypa)

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:

with V]
U
cf

depy

V,=U,4+U2. of
bodepy

compensated signal of channel 1
mmput signal of channel i

= crest factor of exciting field
= diode compression point

1= x, ¥y Z:I
1=x, ¥y Z:I

(
(
(DASY parameter)
(DASY parameter)
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From the compensated input signals the primary field data for each channel can be evaluated:

. f Vi
E — fieldprobes - Ei= ‘V Norm; - ConuvF
2
H — fieldprobes : H;, = V’(I_ 0 F ufl:f +ainf

with 15 = compensated signal of channel 1 (i==x v 2

Norm; = sensor sensitivity of channel 1 1i==xw %

;L‘s-",-'“(\-’f.-“mjl"] for E-field Probes

C'onvF = sensitivity enhancement in solution

g = 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 1 in A/m

The RSS walue of the field components gives the total field strength (Hermitian magnitude]:

E E2+EZ 4+ E?

tot = \I.

The primary field data are used to caleulate 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%.

. Reviewed by:
FCC ID: A3LSGHA867 Z\POTEST HAC (RF EMISSIONS) TEST REPORT PRhsunid eviewed by
e Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 12 of 77
0809171367.A3L September 18 - 21, 2008 850/1900 GSM/WCDMA Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.2U

07/22/08



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)

]

¢ Initialize field probe and
take reference reading

¢ Scan Area

¢ Measure drift

1

Identify exclusion area and
then identify and record
maximum reading for
remaining area in V/m or
A/m

Per Section 4.3.1.2.2 (7-9)

Rescan for E or H-Field,
as needed

Per Section 4.3.1.2.2 (11)

Both E & H Field
Scanned?

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
7.2

' N

Figure 6-1 RF Emissions Flow Chart
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Test Setup

ScemxSeom

Test r— i

Distance

Reference .
Plane

\Cenler Line h{e:mr{

Plane

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

RF Emissions Test Procedure:

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

1.

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

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

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

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

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

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

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

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

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

. System Check Parameters

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

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

»  The test fixture must meet the 2 wavelength separation criterion

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

E-field probe
Housing

Manufactures
Probe Calibration
1cm

Reference point
l Top surface of dipole

Dipole
arm Center of dipole

Figure 7-1
Separation Distance from Dipole to Field Probe

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

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

Il. Validation Procedure

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

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

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

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

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

QOutput Power Meter Output Power Meter

S = Directiond Coupler / Sogd ~ Directiond Coupler
Genardor Anrplifier ] Generdor Amplifier — —\

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 Interpolated H {13,700
e D Vol Mg T, N2 2o tepited Vi Al 530, F5

. L
om oo om oW oo o

Figure 7-4

»
Gl oAb ok oW ek

Figur.e 7-5

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

2-D Raw Data from scan along transverse axis  2-D Interpolated points from scan along transverse axis

. Reviewed by:
FCC ID: A3LSGHA867 Z\ PETEST HAC (RF EMISSIONS) TEST REPORT Phinsunid eviewed by
' Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 16 of 77
0809171367.A3L September 18 - 21, 2008 850/1900 GSM/WCDMA Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc. REV 7.2U
07/22/08



lll. System Check Results

Validation Results

Frequenc Input E-field Target y
(I(\qIIHz) y Power Result Field Deviaotion
(dBm) (V/Im) (V/Im)
835 20.0 161.3 167.3 -3.6%
1880 20.0 133.8 134.6 -0.6%
Input H-field Target o
Frtmt;lezr)\cy Power Result Field Devi:tion
(dBm) (A/m) (A/m)
835 20.0 0.422 0.454 -7.2%
1880 20.0 0.446 0.451 -1.0%
Electric Field Magnetic Field
Probe Probe

1 cm to top edge of
+ dipole element

Dipale
RF e [F Amplifier —‘ Dwal Directional Coupler
Signal Generator P P
RF
Pawer 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.

2.

6.

7.

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

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.

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

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

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.

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.

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)

Modulation Factors:

) ) E-Field H-Field ) ) E-Field H-Field
f (MHz) Protocol E(;f;')d H(fl":')d Modulation | Modulation | f(MHz) | Protocol E(;Z':")d H(Z':")d Modulation | Modulation
Factor Factor Factor Factor
835 AM 629.3 2.212 1.290 0.910 835 AM 187.6 0.5492 1.424 1416
835 GSM 287 1.033 2.829 1.048 835 WCDMA 276.2 0.7886 0.967 0.986
835 cw 811.8 2.012 835 cwW 2671 0.7778
1880 AM 390.8 1.215 1.319 1115 1880 AM 129.4 0.5143 1.451 1.267
1880 GSM 184.8 0.5843 2.790 2.319 1880 WCDMA 189.8 0.6867 0.989 0.949
1880 cwW 515.6 1.355 1880 cwW 187.7 0.6515
Figure 8-1
Modulation Factors
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Spectrum Analyzer Plots of ESG-D Signal used for PMF measurements:
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Figure 8-6 PCS GSM Signal

Figure 8-7 PCS 80% AM Signal
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9. FCC 3G MEASUREMENT PROCEDURES

Power measurements were performed using a base station simulator under digital average power.

. Procedures Used to Establish RF Signal for HAC Testing

The handset was placed into a simulated call using a base station simulator in a shielded chamber. Such
test signals offer a consistent means for testing HAC and are recommended for evaluating HAC.
Measurements were taken with a fully charged battery. In order to verify that the device was tested and
maintained at full power, this was configured with the base station simulator. The HAC measurement
software calculates a reference point at the start and end of the test to check for power drifts. If conducted
power deviations of more than 5% occurred, the tests were repeated.

II. HAC Measurement Conditions for UMTS

Output Power Verification

Maximum output power is verified on the High, Middle and Low channels according to the general
descriptions in section 5.2 of 3GPP TS 34.121, using the appropriate RMC or AMR with TPC (transmit
power control) set to all “1s”.

HAC Measurements

HAC is measured using the 12.2 kbps RMC with TPC bits configured to all “1s”. HAC in AMR
configurations is not required when the maximum average output of each RF channel for 12.2 kbps AMR is
less than 4 dB higher than that measured in 12.2 kbps RMC. Otherwise, HAC is measured on the
maximum output channel in 12.2 AMR with a 3.4 kbps SRB (signaling radio bearer) using the configuration
that results in the highest HAC for that RF channel in 12.2 RMC.

Band Channel 12:!\::2'38 12ﬁl\:l(lgps 1 Zﬁh:l(gps ;I\?IRZ’ ;(dblfns\]I
[dBm] [dBm] [dBm]
4132 22.54 22.65 22.54 22.60
Cellular 4183 22.71 22.74 22.72 22.76
4233 22.74 22.80 22.74 22.80
9262 22.61 22.73 22.68 22.76
PCS 9400 22.80 22.84 22.83 2.96
9538 22.22 22.30 22.27 22.32
Figure 9-1

Conducted Power Measurements for SGH-A867
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VERALL MEASUREMENT SUMMARY ‘

A3LSGHAS867
SGH-A867
AF-077-A

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Conducted " ) . FCC Excl
Mode Channel Backlight |Scan Center| Power at BS ;::: :I‘;rg) Pg’;vi::;d F(zg\ll';:;t MARGIN RESULT |Blocks per
(dBm) (dB) 4.4
E-field Emissions
GSM850 128 off Acoustic 32.56 52.28 43.40 48.50 M4 none
GSM850 190 off Acoustic 32.58 54.73 43.80 48.50 M3 none
GSM850 251 off Acoustic 32.64 65.30 4533 48.50 M3 none
GSM1900 512 off Acoustic 28.41 2417 36.58 38.50 M3 none
GSM1900 661 off Acoustic 28.49 28.60 38.04 38.50 M3 none
GSM1900 810 off Acoustic 28.43 27.68 37.76 38.50 M3 none
GSM1900 661 on Acoustic 28.49 28.41 37.98 38.50 M3 none
Conducted . . o Fcc Excl
Mode Channel | Backlight |Scan Center| Power at BS :.:T: 87:?1) P(":B"\;:;d Fgg\',‘l'r:‘)“ MARGIN | RESULT |Blocks per
(dBm) (dB) 4.4
E-field Emissions
WCDMAB850 4132 off Acoustic 22.54 46.26 33.0 51.0 M4 none
WCDMAB850 4183 off Acoustic 22.71 51.99 34.0 51.0 M4 none
WCDMAB850 4233 off Acoustic 22.74 52.58 34.1 51.0 M4 none
WCDMA1900 9262 off Acoustic 22.61 34.46 30.6 41.0 M4 none
WCDMA1900 9400 off Acoustic 22.80 36.81 31.2 41.0 M4 none
WCDMA1900 9538 off Acoustic 22.22 37.96 315 41.0 M4 none
Figure 10-1
Sample E-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSGHAS867
SGH-A867
AF-077-A

Il. H-FIELD EMISSIONS:

Table 10-2
HAC Data Summary for H-field
Conducted Excl
. Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight |Scan Center| Power at BS Field (A/m) (dBA/m) (dBA/m) |MARGIN (dB) RESULT (Blocks per
(dBm) 4.4
H-field Emissions
GSM850 128 off Acoustic 32.56 0.0851 -15.6 -1.9 M4 none
GSM850 190 off Acoustic 32.58 0.0964 -14.5 -1.9 M4 none
GSM850 251 off Acoustic 32.64 0.0966 -14.5 -1.9 M4 none
GSM1900 512 off Acoustic 28.41 0.0626 -16.8 -11.9 M3 none
GSM1900 661 off Acoustic 28.49 0.0630 -16.7 -11.9 M3 none
GSM1900 810 off Acoustic 28.43 0.0706 -15.7 -11.9 M3 none
Conducted Excl
n Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight |Scan Center| Power at BS Field (A/m) (dBA/m) (dBA/m( |MARGIN (dB) RESULT |Blocks per
(dBm) 4.4
H-field Emissions
WCDMA850 4132 off Acoustic 22.54 0.0813 -21.9 0.6 M4 none
WCDMA850 4183 off Acoustic 22.71 0.0909 -21.0 0.6 M4 none
WCDMAB850 4233 off Acoustic 22.74 0.0891 -21.1 0.6 M4 none
WCDMA1900 9262 off Acoustic 22.61 0.0902 -21.4 -9.4 M4 none
WCDMA1900 9400 off Acoustic 22.80 0.0872 -21.6 -9.4 M4 none
WCDMA1900 9538 off Acoustic 22.22 0.0952 -20.9 -9.4 M4 none
Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSGHA867

SGH-A867

AF-077-A

lll. Worst-case Configuration Evaluation

Table 10-3
Peak Reading 360° Probe Rotation at Azimuth axis
Conducted
n Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight |Scan Center Pm;v:é:'t)Bs Field (V/m) (dBV/m) (dBV/m) [MARGIN (dB) RESULT
Probe Rotation at Worst-Case
GsM1900] 661 | off [ Acoustic | 28.49 28.30 37.95 38.50 M3
E(roll)
27.8 V/m+0.32 dB;
60—
551
50-F
451
40
35+
‘E_MM _4__._—4—0——"_"—‘—'_‘_—‘
25+
20
15
10+
5+
OZIIIIIIIIIIIIIIIIIIIIIIIIIII
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 9/10/08 Biennial 9/10/10 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 7/3/07 Biennial 7/2/09 835360/0079
Rohde & Schwarz | NRV-Z32 Peak Power Sensor (100uW-2W) 12/21/06 Biennial | 12/20/08 100155
Rohde & Schwarz | NRV-Z33 Peak Power Sensor (1mW-20W) 11/28/06 Biennial | 11/27/08 100004
Rohde & Schwarz | NRV-Z53 Power Sensor 7/3/07 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
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 ?daé? 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 0.670 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 1 0.670 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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ABOR 3

7\ PETEST

PCTEST Hear‘ingﬂﬂia Compatibility Facility
DUT: CD835V3 - SN1082

Type: CDB35V3
Serial: 1082

Measurernent Standard: DASY 4 (High Precision Assessment)
DASYS Configuration:

w Frobe: ER3DWE - SN2335; Calibrated: 11202007
* Gensor-Surface: Ormn (P Surtace)

® Hedronics: DAES Bnees; Calibrated: 525008

® Phartorn: HAG; Type: S0 HAC PO1 BA,

® Measurernent SIAG DASYS, WA 7 Build 71;

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

hMeasurement grick dx=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Yalue = 105.9 %/m; Power Drift =-0.017 dB
Average value of Total (interpolated) = 161 .25 W/m

Date: 9/17/2008

dB
0.000
252
5.04
7.58
10.1 -
125
0 dB = 163.8%/m
PCTEST 2008
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7\ PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: COD1880M3
Serial: 1064

Communication System: CW; Frequency: 1880 NMHz;
Measurernent Standard: DASY 4 (High Precision Assessment)

DASYS Configuration:

w Frobe: ER3DWE - SN2335; Calibrated: 11202007
* Gensor-Surface: Ormn (P Surtace)

® Hedronics: DAES Bnees; Calibrated: 525008
Phartorm: HAC; Type: 3D HAC PO1 BA;

® Measurernent SIAG DASYS, WA 7 Build 71;

1880MHz, 100mW20dBmiHearing Aid Compatibility Test {(41x181x1):

hMeasurement grick dx=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Yalue = 151.2 %/m; Power Drift = -0.095 dB
Average value of Total (interpolatedy = 133.75 W/m

Date: 9/17/2008

dB
0.000
1.41
-2.82
a.22
5.63
.04
0dB = 136.7v/m
PCTEST 2008
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7\ PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD835V3 - SN1082

Type: CDB35V3
Serial: 1082

1Unication aystam.:. Cw

Measurernent Standard: DASY 4 (High Precision Assessment)
DASYS Configuration:

® Frobe: H3DWE - SNE1T70; Calibrated: 11202007
* Gensor-Surface: Ormn (P Surtace)

® Hedronics: DAES Bnees; Calibrated: 525008
Phartorm: HAC; Type: 3D HAC PO1 BA;

® Measurernent SIAG DASYS, WA 7 Build 71;

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

hMeasurement grick dx=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Yalue = 0.421 A/m; Power Drift = 0.089 dB
Maximurm value of Total (interpolated) = 0421 Afm

Date: 9/17/2008

dB
0.000 ’
-1.08 g
315
12.2
16.3
-20.4
0dB = 0421A8m
PCTEST 2008
. Reviewed by:
FCC ID: A3LSGHA867 Z\POTEST HAC (RF EMISSIONS) TEST REPORT PRhsunid eviewed by
e Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 29 of 77
0809171367.A3L September 18 - 21, 2008 850/1900 GSM/WCDMA Phone with Bluetooth
REV7.2U

© 2008 PCTEST Engineering Laboratory, Inc.

07/22/08



7\ PETEST

PCTEST Hearing-Aid Compatibility Facility

DUT: CD1880V3 - SN1064

Type: COD1880M3
Serial: 1064

Communication System: CW; Frequ
Measurernent Standard: DASY 4 (High Precision Assessment)
DASYS Configuration:

® Frobe: H3DWE - SNE1T70; Calibrated: 11202007
* Gensor-Surface: Ormn (P Surtace)

® Hedronics: DAES Bnees; Calibrated: 525008
Phartorm: HAC; Type: 3D HAC PO1 BA;

® Measurernent SIAG DASYS, WA 7 Build 71;

1880MHz, 100mW20dBmiHearing Aid Compatibility Test {(41x181x1):

hMeasurement grick dx=5mm, dy=5mm
Frobe Modulation Factor = 1.00
Reference Yalue = 0438 A/m; Power Drift = 0.070 dB
haximurm value of Total (interpolated) = 0.448 Afm

Date: 9/17/2008

dB
0.000
3.04
{-5.03
912
12.2
-15.2
0 dB = 0.446A5m
PCTEST 2008
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7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A867

Type: 850/1900 GSMAYCDMA Phone with Bluetooth
Serial: AF-077-A
Backight off
Duly Cycle: 1.8.3

e asurerment Standard: DASY 4 (High Frecision Assessment)

DASYS Configuration:

w Probe: ER3DWE - SNZ335; Calibrated: 11202007
v Sensor-Surface: (Fix Suface)
» Hedronics: DAES Bnées; Calibrated: $5252005

Phantarm: HAC; Type: 5D HAG P01 BA;

® Neasurernent S DASYS, WA 7 Build 71;

dE
n.nnn

1.25
-2.50
-2.74
-4.44

+i.24

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

Measurement grick dx=2mm, dy=5mm
Maximum value of peak Total field = 1847 %/m
Frobe Modulation Factor = 2.83
Reference value = 80.0 v/m; Power Drift = 0.073 dB

Hearing Aid Near-Field Category: M3 (AWF £ dB)
Peak E-field in v/m
Grid 1 |Grid 2 |Grid 3
(166.5181.8/171.0
|Grid 4 .Gn'd o -Gn'd 53
[169.9/184.7|173 5

éGI’id ?-'.Gn'd B-:Gﬂd 9-
165.9180.4 169 2

0dB = 184.7%/m

Date: 9/19/2008

PCTEST 2008

FCC ID: A3LSGHA867

7\ PCTEST

HAC (RF EMISSIONS) TEST REPORT

<o

Reviewed by:
Quality Manager

HAC Filename:
0809171367.A3L

Test Dates:
September 18 - 21, 2008

EUT Type:
850/1900 GSM/WCDMA Phone with Bluetooth
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\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A867
Type: 850/1900 GSMAYCDMA Phone with Bluetooth
Serial: AF-077-A
Backight off
Duly Cycle: 1.8.3

e asurerment Standard: DASY 4 (High Frecision Assessment)
DASYS Configuration:

w Frobe: ER3DWE - BN2335; Calibrated: 11202007
v Sensor-Surface: (Fix Suface)

» Hedronics: DAES Bnées; Calibrated: $5252005
Phantarm: HAC; Type: 5D HAG P01 BA;

® Neasurernent S DASYS, WA 7 Build 71;

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

Measurement grick dx=2mm, dy=5mm
haximurm value of peak Total field = 79.8 Y/
Frobe Modulation Factor = 2.79
Reference Walue = 25.9 v/m; Power Drift = 0.026 dB

Hearing Aid Near-Field Category: M3 (AWF £ dB)
Peak E-field in %/m
\orid 1 |Grid 2| GAd 3
60.0 (79.8 784
Grid 4 | Grid 5| Grid 6
48.6 |71.7 71.0
Grid 7 |Grid 8| Grd @
66.2 691 8681.7

Date: 9/19/2008

dE
n.nnn
352 l
foke ‘
4109
|
-14.b
-18.1
0dB = 79.8%/m
PCTEST 2008
. Reviewed by:
FCC ID: A3LSGHA867 Z\POTEST HAC (RF EMISSIONS) TEST REPORT PRhsunid eviewed by
Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 32 of 77
0809171367.A3L September 18 - 21, 2008 850/1900 GSM/WCDMA Phone with Bluetooth

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.2U
07/22/08



7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A867
Type: 850/1900 GSMAYCDMA Phone with Bluetooth
Serial: AF-077-A
Backight off
Duly Cycle: 1.8.3

e asurerment Standard: DASY 4 (High Frecision Assessment)

DASYS Configuration:

® Frobe: HEDWE - SHNE1T0; Calibrated: 11202007
v Sensor-Surface: (Fix Suface)

» Hedronics: DAES Bnées; Calibrated: $5252005
Phantarm: HAC Nain; Type: 50 HAC P01 BA,

® Neasurernent S DASYS, WA 7 Build 71;

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

Measurement grick dx=2mm, dy=5mm
Maximum value of peak Total field = 0,188 Adm
Frobe Modulation Factor = 1.95
Reference Walue = 0.048 A/m; Power Drift = -0.104 dB

Hearing Aid Near-Field Category: M4 (AWF £ dB)
Feak H-field in Adm
\Grid 1 |Grid 2 | Grid 3
|0.166 0.115 |0.067

|Grid 4 |Grid 5 |Gide
(0.171 0.120 |0.074

lGria 7 [Grid & |Grid g
|0.188 |0.135 |0.082

Date: 9/19/2008

dE
n.nnn
.06 .
18
-15.1
0 dBE = 0.188A/m
PCTEST 2008
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7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A867
Type: 850/1900 GSMAYCDMA Phone with Bluetooth
Serial: AF-077-A
Backight off
Duly Cycle: 1.8.3

e asurerment Standard: DASY 4 (High Frecision Assessment)
DASYS Configuration:

® Frobe: HEDWE - SHNE1T0; Calibrated: 11202007
v Sensor-Surface: (Fix Suface)

» Hedronics: DAES Bnées; Calibrated: $5252005
Phantarm: HAC Nain; Type: 50 HAC P01 BA,

® Neasurernent S DASYS, WA 7 Build 71;

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

Measurement grick dx=2mm, dy=5mm
Maximum value of peak Total field = 0.164 Adm
Frobe Modulation Factor = 2.32
Reference value = 0.064 A/m; Power Drift = 0.031 dB

Hearing Aid Near-Field Category: M3 (AWF £ dB)
Peak H-field in Adfm
\Grid 1 |Grd 2 | Grd 3
0.140 0.131 |0.116
\Grid 4 |Grid 5 | Grid 6
0.149 0.149 |0.137

é_Grid T-EIGFIU 8..-Gﬁd 9-
0.164 0.158 0.139

dE
n.nnn

1.59
-3.19
-4.70

+.34

k. °
1

-r.ar7

0dB = 0.1644A/m

Date: 9/19/2008
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7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A867
Type: 850/1900 GSMAYCDMA Phone with Bluetooth
Serial: AF-077-A
Backight off
Dufy Cyeler 7.1

NRADER

e asurerment Standard: DASY 4 (High Frecision Assessment)
DASYS Configuration:

w Frobe: ER3DWE - BN2335; Calibrated: 11202007
v Sensor-Surface: (Fix Suface)

» Hedronics: DAES Bnées; Calibrated: $5252005
Phantarm: HAC Nain; Type: 50 HAC P01 BA,

® Neasurernent S DASYS, WA 7 Build 71;

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

Measurement grick dx=2mm, dy=5mm
haximurn value of peak Total field = 50.8 Y/m
Frobe Modulation Factor = 0957
Reference walue = 51.3 v/m; Power Drift = -0.095 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak E-field in %/m
IGrid 1|Grd 2| G 3
46.0 |50.5 47.2

Grid 4|Grid 5 |Grid 6
46.1 50.8 47.5

-Gl'iDi _."-l-Gﬂ'd g ?Gn‘d 9
441 (486 (457

Date: 9/20/2008

dE
n.onn :
g
-2-25 I ]
.10 . -
P A
-hhd
0dB = 20.8%/m
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7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility
DUT: SGH-AB67

Type: 850/1900 GSMAYCDMA Phone with Bluetooth
Serial: AF-077-A
Backight off
Dufy Cyeler 7.1

A
L OF

e asurerment Standard: DASY 4 (High Frecision Assessment)
DASYS Configuration:

w Frobe: ER3DWE - BN2335; Calibrated: 11202007
v Sensor-Surface: (Fix Suface)

» Hedronics: DAES Bnées; Calibrated: $5252005
Phantarm: HAC Nain; Type: 50 HAC P01 BA,

® Neasurernent S DASYS, WA 7 Build 71;

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

Measurement grick dx=2mm, dy=5mm
haximurn value of peak Total field = 37.5 %/m
Frobe Modulation Factor = 0.989
Reference walue = 26.4 /m; Power Drift = -0.177 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak E-field in v/m
Grid 1 |Grid 2 |Grid 3
|28.9 375 |37.2
|Grid 4 .Gn'd o -Gn'd 53
206 33.5 (335

é_Grid ?-'.Gn'd B-:Gn'd 9-
31.1 |29.8 [26.2

dE
n.nnn

2.44
-4.38
-2

H.fb ‘

-12.2

7

0dB = 37.2%/m

Date: 9/20/2008

PCTEST 2008

FCC ID: A3LSGHA867

7\ PCTEST

HAC (RF EMISSIONS) TEST REPORT Plimsuncd

Reviewed by:
Quality Manager

HAC Filename: Test Dates: EUT Type:
0809171367.A3L September 18 - 21, 2008

850/1900 GSM/WCDMA Phone with Bluetooth
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7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A867
Type: 850/1900 GSMAYCDMA Phone with Bluetooth
Serial: AF-077-A
Backight off
Dufy Cyeler 7.1

NRADER

e asurerment Standard: DASY 4 (High Frecision Assessment)
DASYS Configuration:

® Frobe: HEDWE - SHNE1T0; Calibrated: 11202007
v Sensor-Surface: (Fix Suface)

» Hedronics: DAES Bnées; Calibrated: $5252005
Phantarm: HAC Nain; Type: 50 HAC P01 BA,

® Neasurernent S DASYS, WA 7 Build 71;

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

Measurement grick dx=2mm, dy=5mm
Maximum value of peak Total field = 0.090 Adm
Frobe Modulation Factor = 0.986
Reference value = 0.042 A/m; Power Drift = 0.082 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-field in Adfm
\Grid 1 |Grid 2 | Ghd 3
|0.080 0.056 |0.032
\Grid 4 |Grid 5 | Grid 6
10.080 0.055 0.033

é_Grid ?-é-Gn'd 8..-Gﬁd 9-
0.090 0.062 0.038

dE
n.nnn

3.34
.68
-10.0

-14.4

-1R.7

0 dB = 0.0904A/m

Date: 9/20/2008
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7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility

DUT: SGH-A867
Type: 850/1900 GSMAYCDMA Phone with Bluetooth
Serial: AF-077-A
Backight off
Dufy Cyeler 7.1

A
L OF

e asurerment Standard: DASY 4 (High Frecision Assessment)
DASYS Configuration:

® Frobe: HEDWE - SHNE1T0; Calibrated: 11202007
v Sensor-Surface: (Fix Suface)

» Hedronics: DAES Bnées; Calibrated: $5252005
Phantarm: HAC Nain; Type: 50 HAC P01 BA,

® Neasurernent S DASYS, WA 7 Build 71;

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

Measurement grick dx=2mm, dy=5mm
Maximum value of peak Total field = 0.090 Adm
Frobe Modulation Factor = 0.949
Reference walue = 0.080 A/m; Power Drift = -0.104 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
Peak H-field in Adfm
\Grid 1 |Grd 2 | Grd 3
|0.080 0.073 |0.065
\Grid 4 |Grid 5 | Grid 6
10.080 0.080 0.074

é_Grid T-EIGFIU 8..-Gﬁd 9-
0.090 0.085 0.074

Date: 9/20/2008

dE
n.nnn
-3.03 'q
-4.55
-1
.Uk I
-F.hi
0 dBE = 0.030A/m
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14. CALIBRATION CERTIFICATES ‘

The following pages include the probe calibration used to evaluate HAC for the DUT.
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ERZDVE SN:2135 November 20, 2007

Probe ER3DV6

SN:2335

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

Calibrated for DASY Systems

THlcie: ann-cormpaliblz e th DASYZE aystaml)

etz Mul ER3-2330 o FEge 3ol
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ERIDVE SM:2235

Wavembor 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensitivity in Frae Spaca [mﬁ{"u-“."rruz] Diode Comprassion”
Marm, 1.64 & 101 % (k=2] DCP X B3 S
Marey 1.67 + 10,1 % {k=2] DRy 33 mv/
HormZ 1,092 £ 101 W [(k=2} OCF Z 86

Frequency Corroctan

b
W
Z

Sensor Offset

X
A
4

Connector Angle

0.0
0.0
1.0

(Probe Tip to Senscr Canier)

2.8 mm
25 mm
25 mm

=285 °

[The reportad uncertginty of measurament s stated as the standard uncerzinty of
measuranent multiplied by tha coverage factor k2, which far a normal distribution
cormespends b 4 coverage priabability of approxtmately 9%,

A nymazisd Izt paze plel, wocena sl raquisc

Tt heste b REPEAE MolT Faga 4 of &
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ERIOVE SN:2335 November 2§, 2007

Frequency Rasponse of E-Field
(TEM-Cell: 110 EXX, Waveguide R2Z)

A e e e e e I

=
& -
E
(=}
=
E.
E :
i .
[= .
a i
(-8
u
g
g i -
Loos ST
H oo - - -
PR I
; ('S == | it — = .
| i I F P e e ———
| | T S
i ! :
i 06 - - - | e —— - -
i . |___ I e =
, neg + . | P S
. 2 SN 1ard 1303 FEI 2R0N Al
: f [MHz]
i-. = }:.' —a—TEM —B— 22
| [..xom= —+—TEM  —E-RZ G
Uncertainty of Fraquency Responae of E-fleld: 8.2 (k=2)
Torly zate Mo: L sy oty Pumgat 505 0
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ERIDVE 5N:2335 Navember 20, 2007

Receiving Pattern (), 3 = 0°

S — e TETSSTIF .

f = 800 MHz, TEM ifi110EXX | f= 2500 MHz, WG R22

Receiving Pattern (), 5 = 90°

f = E00 MHz, TEM ifi110EXX

—————

l—r—x ——y ez —O—tt

Cedificate Na: ES3-2338_MowdT Fage & o 8
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ERIDVE SN:2335

Emror [48]

Recelving Pattern {¢), 3 =0°

H Rl Sl b N I _-!
O I A G SO I SN W ! L
. ! P i i s i =G LA MHE i
') e —SECIMHE
¥ —— 1600 tH»
—o— 2600 MHz

Uncertainty of A% 8l lsotropy Assessment: & (5% (k=2]

Receiving Pattern {¢), 8 = 90°

1.0
.0
0H D P
b4 —8= 110 MHe
IO g e ! :
PR T . q |0 00 i
| EoeR R " |- 1200tz
= =l - i [
oMo i ol | a0 MHz
: SIE P |_...:._L. .!_ __: - i i
: o L ...'_E..._!... ! i : 1 | !
3 P iR i . I. f : et
M0 L0 A8
§0
Uneartalnty of Axlal |sotropy Assessmont: & 0.9% (k=2]
Gz fivaale: M CRE-255S Howls Page7 o'y

Movamber 20, 2007
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ER3CVS 5N:2335 November 20, 2007

Dynamic Range f(E-field)

{Weveguide R22, f o 1800 MHz2)

Serizor Valkaga [L¥]

Error [58]

UneeHalniy of Linearlty Assecsment: * 0.6% (k=2}

Cartifz3sz Mo ER3-3535% Mowl® 1%aga dofd
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ER3IDVE 5M:2335

Movamber 20, 2007

Deviation from Isotropy in Air
Error ($, 8), f=900 MHz

.. B
W00 BOA0=0ED E-0ERDAl @000 - 0200 0

O el 20 B 2040

Errer [HE]

02,400,600 O0.60-0.00 W0 E-100

Uncertainty of Spherical Isolropy Assassment: £ 2.6% (k=2)

Cerlificata Mo FR3-2335_Nowd7 Fage gofd
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Calibration Laboratory of N w

Schmid & Partner
Engineering AG
zu,ﬂ?mnlgun? Eu, 004 Zurich, Switzerland Eﬁf!"';'\‘\-':ﬁ

SARE
Accredited by the Swiss Ascreditalion Service (2AZ)

Thie Swiss Accreditation Servica is ore of the signatories to the EA
Multitatoral Agreament for the recognition of calibration certificates

Calibration date:

Condition of the calbrated item | [R To

This calibration curlificete documents the Iraceabilty to national standards, which realize the physical units of measurements (S1).
The messurements and tie uncetainties with confidence probability &re given on tha feicwing pages and are part of the certilcate.

All caibrations have been concucted In the dossd laboratery ‘adlity: enwirenmsan tlemporaturs (22 £ 3)°C and hurridity < 70%.

Calibration Equipment used (MATE crifical fer calibration)

Primary Stancards e Cal Date (Cavibrated by, Cenificate No.) Sehedulad Calibraton

Porsur meter E44168 G341203674 26-Mar-07 (METAS, Ho, 217-00E70) Mar-08

Pomoor sensor F44124 A4 1408277 29-Mar-07 (METAS, Mo, 217-00670) Mar-08

Pewer sansor C44124 MY 41408087 26.Mar-0T (METAS, No. 217-00ET0) Mar-08

Referance 3 dB Attenuator SM: 55054 () B-Aug-07 (METAS, Mo. 217-00719) Aug-08

Referance 20 dB Attenualor S: 55086 (20b) 28-Mar-07 (METAS, No, 217-D0E71) Mar-08

Relerance 10 dR Atlentslors SM: 35120 (30b) 8-50g-CT (METAS, No. 217-D0720) ALg-08

Relersnee Frobe HIDWVE SM: 5182 2.0c4-07 (SPEAS, No. K3-5182_0ct0?) Oct-CB

DAE4 SM: 654 20-Apr-0T [SPEAG, No. DAE4-654_AprdT) Apr-08

Secnndary Standanis IC # Chasch Dabe (in howse) Scheduled Check

RF genesator HP 06460 US3842U01700 A-Aug-E9 (BPEAG, in house check Det 0T) In house check: Oct-0R

Nabwerk Analyzer HP 3753E USITIN0EES 18-0ct-01 [SPEAG, In house check Oo-0T) In housa check: Oct-08
Funclion

Approved by:

This calibration cariificate shall not Le meproduced woepd in il withou willien spproval of the laboratory.

Certificate No: H3-5170_Now7 Page 10of 8
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Calibration Laboratory of

5 Sechwaizerlscher Kalbrierdianst

Schmid & Pariner c Servica suisee d'italonnage

Engineer‘ing AG Servizio svizzero dl tarastura
Zeughausstrasse 42, 8004 Zurheh, Swlizerland S Swiss Cafbration Sarvice
Aggredited by five Swise Arcraditation Servise (SAS) Accreditation Mo.t SCS5 108
The Swiss Accreditation Service Is ane of the slutatories to the A
Multliateral Agreement for the recognition of calibration cerificatas
Glossary:
NCGRMsx,y,z sensitivity in frec space
DCP diodé compression poiTs
Folarization ¢ o rotation around probe axis
Folarization & 8 rofation around an axis that is in the plane ngrmal to probe axis (at

measurement center}, ke, & = 0 is normal to probe axis
Connector Angle  information uged in DASY system 1o align probe sensor X o the robot
coordinate systam

Calibration is Performed According to the Following Standards:
a) IEEE Sid 1309-2005, © IEEE Standard for calibration of electromagnetic field sensors and
probes, exduding antennas, from 9 kHz to 40 GHZ", Decermber 2005,

Methads Applied and Imterpretation of Parameletrs:
e X Y.Z alalal: Assessed for E-field polarization & = 90 for XY sensors and & = 0 for £
sensor {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

o X YZ{f aldataZ= X.Y.Z_alataZ® frequency response {see Frequency Response Chart).

«  DCPx,y,z: DCP are numerical linearization parameters assegsed based on the dafa of
power sweep (o uncerainty required). DCP does not depend on freguency.

» Spherical isotropy (30 deviation from isotropy): in a locally homogengous Tieid realized
using an open waveguide sstup.

» Sonsor Offsef: The sensor offset corresponds to tha offset of virlual measurement canter
from the probe tip fon probe axis). Mo tolerance required,

» Connector Angle: The angle is assessed using the information gained by dstermining the
X _&alata? ino uncertairty required).

Cartficate No: H3-6170_MNowT Page 2 of 8
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H3DVE SN:B170 November 20, 2007

Probe H3DVG6

SN:6170

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

Calibrated for DASY Systems

(Necte: non-cormpatibls with DASY 2 system!)
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HiDve SN:6170

November 20, 2007

DASY - Parameters of Probe: H3DV6 SN:6170

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

X
Y
Fa

ab at

a2

2.494E-02 120664  1.80BE-6 £ 5.1 % (k=2}
2.631E-03 5.63BE-6 -2.5578-5 + 5.1 % {k=2}
2.954E-03 -6.T9BE-5  2.893E-5 + 5.1 % {k=2}

Diode Compression’

DCP X
DCPY
DGCP 2

Sensor Offset

X
Y
z

85 my
85 mVv
86 My

Connector Angle

(Prabe Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

-368 ©

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 93%.

T A mericat ingarlzalion pRIAmEter LIAGIINTY nat reduivar

Certificate Moo H36170_Naud7 Paga 4 of &
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H3DV6 SN.6170 November 20, 2007

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

i
i 14 T m
250 i - |
i
A .
'E :
16 1.1 :
=
3 i
& 1.0 - z :
: g ;
:o
SV I S T !
©OE i
: = i
H [~ H
- i
' L ogs :
: |
i |
! oy - - P
.
0 : R S O S SO
f &00 1000 1600 2000 250 3002
t{MHz]
Xy —&— TEM —B—Ro2
: R
Uncertainly of Frequency Response of E-field: £ 6.2% (k=2)
Cortificale Mo M2-8170_Mawd7 Page & of £
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H2DV6 SN:6170

November 20, 2007

Receiving Pattern (¢), 9 = 90°

f = 300 MHz, TEM IFi1 10EXX

Receiving Pattern (¢), 3 = 0°

f= 2500 MHz, WG R22

Ceortficste Moo HA-R170_Mow7 Pega B of §
. Reviewed by:
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H3DVE SN:6170 November 20, 2007

Receiving Pattern (4), 3 = 90°

—— 300 MHz ‘

! el 500 WHz

—#— 1400 Mz

i
A | 9~ 750 MHz
|

—d— 2500 Mtz
-1.0 [ T [ ) A : I S Il_ B
] B0 120 180 240 300 360
7]
Uncertainty of Axial isotropy Assessment: ® 0.5% (k=2)
H = ¢
Receiving Pattern (¢), 3=0
| —o— 300 M. |
- {~@- 600 MHz
] ?
P i—@— 750 MHz
B ;
Do {—i— 1800 MHz
e 2500 MHZ
Uneertalnty of Axlal Isotropy Assessment: £ 0.5% (k=2}
Cartificats oo H3-6T70_MNowl7 Fage 7 of &
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H3DVE SN:6170 November 20, 2007

Dynamic Range f{H-field)
{Waveguide R22, f = 1800 MH2}

1.E+0E -
1.E+5
1.E+4 - .
%
@[
o
£ LE03 |
}ﬂ -
g
il
| &
TR
1ESDT
I :
PoOaEspn Eoo
i 0.0
H [Am] at 1800 MHz
i —a— XY - -f- X mar ——7 —— Z carr i
i
.y
| =
L 8
L&
i
P o0t .01 0.1 1
i K [Am] at 1800 MHz
Uncertainty of Linearity Assessment: & 0.6% [k=2)
Certificate No: HI-6170_Mowd7 Page 8 of &
. Reviewed by:
FCC ID: A3LSGHA867 CAPETEST. HAC (RF EMISSIONS) TEST REPORT Primsung eviewed by
Quality Manager
HAC Fil : : :
ilename Test Dates EUT Type . Page 56 of 77
0809171367.A3L September 18 - 21, 2008 850/1900 GSM/WCDMA Phone with Bluetooth
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.2U

07/22/08



\-.\‘\'”"l"{,:.
-

Calibration Laboratory of

. S
Schmid & Partner iﬁﬁﬂ;&
Engineering AG BN
Zeughausstrasse 43, 8004 Zurich, Switzerland £ /f:;\\_\*

Acecredited 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

Schielzerischer Kalibrierdienst
Service suizse d'étalonnage

c Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 108

Cerlilicate No: CD835Y3-1082_Jul08

[CALIBRATION CERTIFICATE

Ohiject CD835V3 - SN: 1082

| Calibration precedura(s) QA CAL-20.v4

Calibration procedure for dipoles in air

Calibration date:

July 16, 2008

Gondiign of the calibrated inom In Tolerance

This calibralion certficate dacuments the raceabilily to national standards, which realize the physical units ol maasuremants (1}
All caliprations have been conducted in the closed laboratory facility, envirenment temperafure (22 2 3)°0 and humidty < T0%.

Calibraticn Equipment used (METE criical 1or calibration
Frimary Standards lip# Cal Date (Certificate Mo.} Sehedulad Caliaration
Povier meter EPM-4424 GRITA80704 (04-0ct-07 (Mo, 217-00736) Oct-08
Pover sensar HP S4R1A LI&37202783 34-0ct-07 (Mo, 217.00736) Oct-08
Probe ERSDYE SN 2306 31-Dec-07 (Mo, CR3-2006_Decd?) Dec-08
Probe HEDVE SN 6065 31-Dec-07 (Mo, H3-6085_-Decl?) Dec-08
CAE4 Sh: 781 2-0ct-07 (No. DAE4-781_Octd7) Oct-08
| Secandary Stanclards 10 # Check Date [in housa) Schaduled Cheack
Power meter EPR-447 98 GB42420191 11-May-05 (in housa chack Qcl-07) In house check: Oct-08
Power sensor HP 84824 USE7205507 11-May-05 {in house check Ocl 07) In house chock: Ogt-08
Power sensor HP 8482H 3318402450 UE-dan-U2 (in house check Oct-07) In house check: Oct-08
tetwork Analyzer HP 8733E US37390585 18-Qet-01 {in housa chack Oct-07) In house check: Oct-08
FF gonerator E44338 MY 41310381 2E-Mev-04 {11 house chack Oct-07F) In house check: Oct-09
| Mame Functon Signature
Calibrated by: Claudio Leubler -Labmﬁtun_r Technician
Approved by: Fin Bamholt Technical Direclor 7 W
: =
lesued: Juy 23, PD0OR
This calibration certificate shall rot be repreduced except in full without written approval of the labaratery.

Cariticate Mo: COB35V3-1082_Julog

Page 1 of &

E A
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7\ PCTEST
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<o

Reviewed by:
Quality Manager
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Calibration Laboratory of

5 Schueizerischer Kalibrierdienst
schmid & Partner c Service suizse d Stalennage
Enginearing AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland 5 Swiss Calibration Service
Sgereciiled by the Swiss Accraditation Service (SAS) fecreditation M. SCS 108

The Swiss Accreditatlon Sarviee is one of the signatories 2 the EA
Liultilsteral Agresmant for tha recoghitlon of eallbration certlficates

References

[13 ANS|-GE3.13-2005
Americanr Mational Standard for Methods of Measurament of Compallelily batween Wirsless
Cemmunications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:
+  Coordinate Sysfem: y-axig is in the direction ot the dipols arme. z-axis is trom the basis of the antenna
{moLnted on the tahle) Inwaeds s fead paint heiwesn he dwn dipcle arms. x-axis is normal io the other
exes. In coincidence with standard [1], the measurcmert planes (grobe sensor conter) are solected “o be ol
a cislance of 10 mm above the tof edge of the dipoie anms.

e Measureinent Conanifions: Further details are available fom the hardoopizs at the ond of the certifizate. All
figures statac in the certiticate are valid at the trequarcy ind cated. |he torward power {o the gipale
comnecion is sal wilh A calibrated powar metar cannected and monifored with an auxiliary powar meter
connectod to a dircctionpal coualer. Whlo the digole wndge teal i connected, te forvard power s adjusted to
fie same fsvel,

e Antenna Positioning. The dipole is mountzd ona HAC Test Arzh phaniom using the mateaing dipole
pasitioner with the arms rorizontal and the teeding cable comimng froen the floor, The measurements are
perfarmad n a shielded raom with absorbers around the setup to reduce the reflecttans.

[t tss verificd bafore ihe mounting of the dipale under the Test Arch phantarn, that s arms are perfectly in a
fine. i nslallodt o the HAG dipole positicher wilh its armas pagallel below thz distectic reference wire and
ablke to mova glastically in vertical direction w thout changing it relative pasition to $he top canter of the Test
Arch phantom. The verboad distance to the probe is adjusted after dipole maunting with & 2A5Y4 Surface
Check job. Before the maasurement. the distancs batwear Dhantom saraee and proba Uip iz vanfisd. Tha
oroper measurement distance is selected by choosing the matching section of the HAC Test Arch phatom
with the preper device reterence point Jupper surface of the dipole) and the matching grid reference port (Hip
af ~ha probir) considering the probe sensor offset. The vertical distance 1o the probe is essential for the
HUTUIMEGY.

»  feed Pomt impadanca and Return Loss: These parameters are messured using a HP 8753E Vecor
MWetwark Analyzer. The imocdance is speciied at the SMA cannector of the dipole. The mllusnce of
retlectizns was el rinating by applying the averagmng function while moving the dipclé ir the air, at teast
Ther away from any chsiacles.

s - field diskitunion: E field s measured in the x-y-plane with an isotropic ER20D-field probe with 100 myW
forward power to the antenna leed poind. In accordance with 1], the scan area is 20mm widsz, its length
exoaeds ths dipole arm leagth (180 or 90men). The sansor cener 2 10 mm (in 2) above the op of the dipole
arms. Pwo 30 maxama e available near the one of the dipole arms. Assuming the dipole arms ara perfectly
in ohe line, the average of these two rmaxima (9 subgrid 2 and saborid 8] is determined 1o compeansale {or
arry hon-patallelity to the measuremern plane as wall as the sensor displacement. Tha k-fie d valus stated
as calibralicn valug rgmesents the maximum of the interpoiated 30-E-field, 10mm above the dipote surfaca,

w  H-fisld distibution: H-field is measurad with an isotrapic H-Tield probe with 100mW forward power to the
antenna “eed poind, i the K-y-plans, The scan atea and Senscr distance IS agu valent o the E-field scan.
The maxirmurm of the field is ava lable at the center (subgrid 5) above the feed pont. Tha H-igld valie stated
as calibratinn value represents the maximum of the interpolated H-field, 10mm above the dipale surfacs at
by fezexed acind,
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1 Measurasment Congitions

DASY system configuration, as far as not given 07 page 1.

DASY Version

DASY4

V4.7 B

DASY PP ‘J‘erslon

SEMCAD

V1 !38184

Phantom HAG Test Arch S HAC PO BA #1070 :
i Distance Dipole Top - Prube 10 mm
: Center - ]

Scan resolutiun iz, dy 5 1mn area = 20 x 150 mrr

Freq uency

“Forward povrer at dipole
vonneclor

835 MHz + 1 hHz

203 dBm = 130mW

Input power drift

=005 48

2 Maximum Field values

H-field 10 mm above dipole surface

Maxitium measu sd

Uncertainty for H-fisld measurement: 2% (k=2 .

condltlcn

interpolatad maximum

‘IO{J My forward power

0448 Afm

E-fizsld 10 nm above dlpnlp surface ccmdltlc- ----- 1 Intepoiated maxin'llur-tj___
Maimiam mm%urpd above high end- 100 mW Tarward power 170.6 Vim
Baxim.am measured above low 2rkd 160 mW farward power 1887 Vim :
: Averaged maxifnurn hove arm 100 W Torward power _ _ _1 84.7 Vim
l._lncerE:uni:.f for E-fiekd meswsrent 12 6% (k=2}
3 Appendix
3.1 Antenna Parameters
5__!’__!?_351'5"5?_“@)’,_ _—__ . !_HEU;T;H Loss T 'Impedan-::e o L _
(600 MHz _ (425-qn1p;omm
i 836 MHz N 521 +j42}) Ohm e
geomMHz — il '*6 0= 110 9, 0hm
sy ¥
60 MHz . |{’19

3.2 Antenna Deaign and Handling

The califaration dipele has a symimalic geomelry with a builll1 Lwo stLh matehing netwark, whish leacds o the

enhanscd sandwidth.

The dipole is Built of standard semirgid coaxia sakle, The nlermal matening ling is open ended. The anterna is

tharefore cpen fer DG signels.

Do nat apply fores ta dipols arrrs, as they ars liablis o bane, Tha soidered connections near the feedpoint may be
damaged. Aller excesslve mechanical siress or overhierling, chek lhe impeclance charactarist 6s to ensura that the

imernal matching netwark is rat affected.

After long terrm use willh J0W radiated pawer, caly a slight warrring of the dipoie nea- the feedpoint can be

measured.
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3.3 Measurement Sheeis

3.3.1 Return Loss and Smith Chart

CH1I sii

LOG

5 db IL'!;F i5 dB
i

|

|

|

— e

16 Jul 28828 16:@Z:4i8
2-26.499 dB S35.000 BED HHz
. 5 ez -

S S W—
|

L o

fivg
16

CHZ] Si4

bel

16°

STHRT

TSN I S

"
| |
|

Y

Fs 20504131 6 432320 832719 pH 235.000 A68 MHz

335.202 632 MHz

Certificate No: CRE3SVI-1082_Julog

S5TOP 1 335.008 000 MHz

CH1 Markars

1:—-16.892 di
2EE.008 MHz

F=168.012 dB
900,008 MHz

41-20.67A dR
456088 MHz

F-16.730 db
IED.0080 rHz

CHZ Markers
11 42538 ¢

=11.8432 g
890.888 FHz

A BEEH MHEZ
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3.3.2 DASY4 H-field result

Test Laboratory: SPEAG Lab 2

DUT: HAC-Dipole 835 MHz; Type: DB35V3: Serial: 1082
Communication Systermn: CW; Frequency: 835 MHe; Doty Cyeles 141

Mediurm poramerers used: o =0 mho/m, g, =1 p=1 Ir:g,.’ma

Fhimntom section: RF Seetion
Measarement Standard: DASY4 (High Precision Asscssment)

DASY Conligeration:
e Probe: HI3DYW6 - SNODGSE, Calibrated: 31, 12,2007

s Sensor-Surface: (Fix Surface)

s Electronics: DAE4 Sn78 1, Calibrated: 02, 102007

Drate/Time: 13.07,2008 134845

& Phuniom: HAC Test Arch with AMCC; Type: S HAC POT BA; Serial: 1070
e Measirzment SWe DASYH, V4.7 Build T1; Postprocessing SW: SEMCAD, V1.8 Ruild 182

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

{d1x3nlxl):

Measurament grid: de=hmm, dy=5mm
Maximum value of peuk Total field = 0448 Afm

Probe Modulation Faotor = 00

Device Reference Point: 0,000, 0000, «5.30 mm

Relerence Value = 0.476 Afm; Power Diafl = 0.014 dB
Hearing Ajd Near-Field Category: Md (AW 0 dB)

o
0.000

-21.3

Peak [-field m Afm

Cried | Grid 2 Grid 3
0.374 1.394 .37
M4 M4 M4
Ciridd 4 Grid 5 Cirid &
0427 0448 0420
M4 M4 M4
Girid 7 Giridd 8 Girie &
0.384 0.403 0.374
M4 M4 M

0 dB = 0443A0m

Gertificate No: CGLE35V3-1082_Juig
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3.3.3 DASBY4 E-field result

Test Luhoralory: SPEAG Lab 2
DUT: HAC-Dipole §35 MHz; Tvpe: DE3ZV3: Serial: 1082

Communication System: CW; Frequeney: 835 MHz: Duly Cyele: 1:1

Medium parameters used: =0 mho/m, &, = 1, p= [0 kgfm’
Phantom section: RE Scelion
Measurement Slandard: DASY4 (ITigh Precision Assessment)

DASY4 Canfiguration:
o Probe: ER3DVG - SNZ2230; ConvF(L, |, 1}; Calibrated:

o Sensor-Surface: (Fix Surlace)

e Electronics: DAE4 Sn781; Calibrated: 02.10.2007
e Phantom: HAC Test Arch with AMCC; Type: 8D HAC PUL BA; Serial; 1070
s Measurzment SW: DASY4, W47 Build 71; Postprocessing SW: SEMCAD. VI 8 Build 154

Jlazzooy

Date/Time: 16072008 14:38. 58

E Secan - measurement distance from the probe sensor center to CDS35 Dipole = 10mm/Hearing Aid Compatibility Test

41x36lxl )

Measurement grid; di=3mm, dy=51nm

Maximum value af prak Total field = 17006 ¥im

Probe Maodulation Factor = 100

Devize Keference Foint: 0.0G0, 0.000, -6.30 nun

Reference Walue = 112 4 Vim; Power Tritt = 0000 dB
Hearing Aid Near-Field Category: M4 (AWF 0 dB)

Certficate No: GD335V3-1082_Julog

Peak E-lield m Vim

Giriel © Ciricl 2 Grid 3
154.4 158.7 154.6
M4 M4 M4
Cirie 4 Grid 5 Cid 6
#1.1 §2.8 799
Ml fvid 4
Grid 7 Gird 8 Cirid ©
1637 170.6 162.6
M4 ld M4

el

ooy

X1

-4.80

732

076

Az

0dh = 170.6Vm
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Calibration Laboratory of ;@E g Schweizerischer Kallbrierdienst
Schmid & Partner : g Service suisse d étalonnage
Enginesering AG LN Servizie sviezers o taraturn
Zoughausstrazse 43, #004 Zurich, Swizedand N S Suiss Colibration Servics
"Wl

Bccradited by the Swiss Accreditation Service (SAS)
Thix Swiss Accroditation Service is ene of the skgnatories to the E4
Multilaberad Agrecsment for the recognition of calibration certificates

Cliant PC Test

Aeereditation Ne.: SCS 108

Certificate Na: CD18B0V3-1064_Mar0a

CALIBRATION CERTIFICATE

Omject CD1880V3 - SN: 1064

Gabbration procadura(s) QA CAL-20.vd4

Calibration procedure for dipoles in air
Calbration dala: Margh 11, 2008

Gonddbon of the catbrated tiem |0 Tolerance

Thig calbration carificats documents the raceabd iy 10 AaSonNM SLANGAMS, Wiich M2 H phveical wis o measuaments (51
All caibrations hava boan conducted n the closed laborabory Tacility: anvienmant lemparatuse (22 £ 3)°C and humidity < T0%.

Caloration Squipment used [WATE ceilil ko cablalion)

Primury Blimdinds 1] Cal Date (Caibralis by, Canifizas Mo} Sehedulod Calizration

Power meler EFV-242A G /04 04-0c1-07 (METAS, No. 217-00728) Oor-08

Power sensor HP BA1A USSTETES 04-0ct-07 (METAS, Mo, 217-007T38) Qct-08

Probe ERIDVE S 26 3100007 (SPEAG, Mo, SA3.2336_Decl?)  Dac08

Prroie HADWS SH- B068 30 Duc-0T (SPEAG, Mo, 13-8083_-2ecO7) Dec-08

DAEA S TE1 20et07 (SPEAG, Mo DAE4-T8'_Dcid?) Oct0a8

Secondary Stardornds il # - Ciimach Dhanbis (in Do) _ Scheduled Chack

Powot meder EFM-44198 GRA2A20131 17-May-05 (SPEAG, in house check Ocl-07) In houso chock: Nov-08

Powgt gensor HP BAEZA JSITRISS0T 11:May-05 (SPEAG, inhooma check Oct07)  In houso ehick: Nov-08

Powei sermsor HP BIEZH 331 BACI4S0 Of-Jan-02 (SPEAG, ir house shack Cet-0T)  In housae chech: Now-00

Metwork Analyzer HP 87538 JEITAN0SNS 18-0ct-01 (SPEAG, in housi chick Oct-07)  In house chech: Mov-09

AF generatar E44336 MY 41310361 BoMon-0d (SPEAL, in howssa chack 0107} Inhouwsa check: Nov-09
“ame Funcion Signaury

Cal brated by: Wik Wasli Lasoratary Tochnizion I:'_L T’&‘.’[ L

Approved by Fin Bomhot Tachical Director

7 MomiticdZ

Issusd Warch 12, 2008

This galigeataon canificaks shall pot e repeodsced moept i full wilfout weton appeoval of tho laboratory.
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Calibration Laboratory of
Schmid & Partner
Lngineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Bchuelzerlscher Kalbrierdlenst
Servlca suissc d'élalonnage
Servizio pvlzzers dl taratura
Syiss Callbration Service

Accredited by the Swiss Accreditation Service (SAS) Accredidation Ne., SCS 108
The Swiss Accreditation Servies is ong of the cignatorics to the EA
Multilacera] Agreement for the recognition of calibration certificates

Referencas

1] ANSI-C63.19-2006
American Maticral Standard for Mathods of Maasutement of Comgzatibility betwean Wiralass
Ceommurications Devices and Hearing Aids.

Methods Applied and Interpretation of Parameters:

»  Coordinate Swsiem; y-axis is in the direction of the dipoie arms. z-axis is fren: the basis of the antenna
‘mounted on tha table) towards its faed point batween t1e tvo dipele arms. xaxis is normal to the other
axas. In coincidence with standard [1], the messurement planes (probs sensor confor] are salected to
ae at & dislance of 1C mm sbove the Wp adge of the dipale amms.

v easurement Conditions: Further deteils ara avallablz from the hardcop es at the end of e verlifivale.
All figures stated in the certificate are valid at the frequency indicated, The farward power to the dipole
sonnector 5 sat with a calibrated power meter zonnected and monitored with an auxiliary power meter
sonnected to a directional caupler. While the dipele uncer test iz connected, tha forward power is
adjusted to the sames laval,

¢ Antenna Positioning: The dipale s mourted en a HAC Test Arch phanlorm using he malching dipale
positionet with tha arms hofizonta and the feading cable coming from the flcor, The measuremrans are
parformed in a shielded room wih ahsorbers aroard the setup to <educe the Teflecticns.
It is verified before lhe mounding of the dipefe Lndar the Test Arch phantam, that its arms are perfactly
in a kne. 1tz Installed on the HAC dipole pasttionar with its anms paraled below the dislectic reference
wi and able to move olastically in vertical direction without changing its redetive position to tre toa
center of the Test Arch pha-dom. The vettical distancs to the srobe is arjusted sfter dipole mounting
with a DASYY Surfacs Check job. Bafore the measurerient, the distance botwoean phantarm suriace and
probe tip is verified. The proper measurement distance is selected by choosing the malching section of
thi: HAC Test Arch ohanten with the praper device reference point (upper surface of the dipolsi and tie
match ng grid reference point (fie of the archa) considerirg tha prabe sensor offset. The vertical
distance to the probe is essential for the accurasy.

*  foed Foint impedance and Aeturt Loss: These parameters are measurad using a HP 8753k Vectar
Metwark Analyzaer, The Impedarce is specfied at the SMA connecler of the dipale. The influgice of
re’lect'ons was eliminaging by applying the ave-aging function while miow ng the dipole i the air, at least
7Lem away from any obstacles.

o F- fiald distribution: E field i3 measurad in the s-y-plana with an isotropic ERZC-field probe with 100 myy
forward power to the amenna feed point. In accordance with {11, the sean area is 20mm wids, its length
exceads the dipale anr length {180 or 90mm). The sensor senler ks 10w jin 2y sbove the top of the
dipole arms, Two 3D rmaxima are available rear the end of thz dipale arns. Assuming thz dipole arns
ara periectly in 01e ling, t1e average of theas twa maxima {in subgrid 2 and subyrid /) is determined o
compensate lor any non-parallelity to the measuramert plane as well as the sensor displacemont. The
E-fleld valua statad as calibraticn valuz represernts e masinrum of the iniepeleted 30-E-f eld, 10mm
above the dipole surface,

s H-fleld disiribotion: H-fiald is measured with an isctropic H-fied probe with 100mY fonwvard power to tie
artanea faed poind, in the x-y-plans. The stan ates and sensor distance is equivalent ta the F-fisld
span, Tle maximum o the field is availatle at the center (subgrid 5] ebove the feed peint, The H fisld
value stated &8 calibration vaile rapresents the maximum of the Interpo ated H-field, 10mm above the
dipole surface at tha feed point.,
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1. Measurament Conditions
DASY syslem configuration, as laras not givenon aage 1.

DASY Varsion DASY4 verest
"DASY PP version T SEMCAD V1B B175
Phantom HAC Test Arsk | SJHAC PO1 BA, #1070
Distance Dipale Top - Probe Center 1€ mm
_gr;..—e_u;uhl".esolutinn B dx, dy =5 mm urgg == EG;:QOmm ________ |
Frequency 1860 MHz + 1 MHz h
Farward power at dipole connector 20,0 dBm = $00mW
Input power drit T <0.05 dB } o

2. Maximum Field valies

H-field 10 mm above dipsie surface conditicn Interpolated maximum

Maximurt maasired 100 m\ forward power 0.463 A/m
Urcertainty for H-figld measurement 8.2% (k=2)

E-field 10 mm ahlav‘éndipale surface _ condition o Interpolated maxinm |
_Maxlmum measured above high end o m1 Q0 W Tarward power Saﬁv\ﬁm ------

Maximurm measuredhz-i‘;(‘we e e 1cd 100 mW fanward pw:f;;m ~aha Vim

Averu;;ﬁ{_-;d MR abve arm S M“1DD W forward power 135.3 V;’m S

3. Appendix

3.1 Antenna Parameters

Frequency B Retufrn Loss o | Impedance

T710MHe 21.5dB 4478+ T8 Om

1880 MHz | 208dB . (4%.4 +[8.9) Dhm

1900 MHz 21.1d86 {5°.8+8.8) 0hm i
(1850 MHz 28008 {54.8-j21)00m

72000 fHz o 551 dfy [ 44.9 +1.1) Ohm )

3.2 Antenna Design and Handling

The callbration o pole has & symmeiric geomelry will @ Buill-in e siub matshing network, which izacs 1o the
enfansed bandwicth.

The dipale is built of standard saminigid soaxial cable. The internal mateing line is open ended. The &rlenna is
tharafore open for DG signals.

Do not apply force to dipole a-ms, as ihey ara iadle ta hend. 1he soldered connections rear the feedpoint may
be damaged, After axcessive mechanical strags or averhesting, check the impedance charactarisiies 1o ansyra
thal Ihe nlemal matching neteark is nat affected,

Afte- long tartr UsE with 40W radizted powar, onty a slight warming of the dipele near the fearpaint ran ba
Msgsured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 2683 18:53:32

[CHI s14  LoB 5 dB/REF -18 o8 31-20,948 dB 1 SE0.088 BIG MHz
¥
= .,__\HH‘\E CAL Markers
1-21.492 dB
1.71éad eH
Cor _\\.\ t 5] =z
" 21,876 dB
1.98289 EHz
4i-25.960 dB
1.95€89 GHz
Fivg
16 S-25.143 4B
| 2.80E80 GHz
CHZ S11 1 U FS 749,418 & 8.9355 & 756.46 pH 1 980,008 B88 MAz
/
Del CHZ Marcers
13 47,580 &
cor / F“\ 7.8457 &
{ ! 1.71EEE GHz
{ % HELITE S
1 ! £.84% o
\ 3H ] 1.92688 GHz
45 , \\_,// 1.95680 GHz
51 44.E69 0
: / 16698
et AR 2,60600 Giz
CEMTER L S80.000 B30 MHz SPAH 1 HRE.008 060 M4=
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3.3.2 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MITz; Type: CDIS80V3; Scrial: 1064

Communication Systermn: CW; Freguency: TES0 Mz Duty Cyele: 1:1
Medium parameters used: 6= 0 mhofm, £ = 1; p= | kg/m’
Phantam section: H Dipele Section
Measurement Standard: DASY4 (High Precision Asscssment)
DASY4 Confliguration:

®  Probe: H3DVE - SN6a06S; Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)
e Hlectronics: DARS Sn781; Calibrated: 02, 0002007

»  Phaniom: HAC Test Arch with Coil; Type SD HAC FOL BA; Serial; 1070
e Measureienl 3W, DASY S, V4.7 Build 01; Postprocessing SW: SEMCAD, ¥ 1.8 Build 176

E Secan - Sensor Center 10mm above CD1S80V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: ds=5%mm, dy=5mm
Maximum value of peak Total field = 0.463 Afm
Probe Modulation Factor = 1.00
Device Relerence Poine O.O000, G000, 254,77 mm
Reflerence Valie = 0490 & Power Drift = 0.001 dB
Hearing Aid Near-Field Category: M2 (AWF 0 dB)

dB
— 0.000

I -3.00
—-6.00

-4.00
-12.0

-15.0

Peak H-field in A/m

Cirid 1 Cirid 2 Cirigl 3
0.400 0.421 0.402
M2 M2 M2
Crid 4 Grid 5 Girid 6
0,440 0.463 0.443
M2 M2 M2
Crid 7 Grid 8 Grid 9
0402 0.427 0407
M2 M2 M2

¥

L]

k||

0B = hA63AMmM

Certificate Mo: CD1880V3-1064_MarDa
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3.3.2 DASY4 E-Field Resuli

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CDISS0V3; Serial: 1064

Communication System: CW; Fraquency: 1880 MHz; Duty Cyele: 1:1
Medium paramelers used: o = 0 mhofm, g =[5 p= 10{H lf.g.-rm3
Phantom seetion: E Dipelz Section
Measurement Standard: DASY4 (High Precision Assessment)

DASY4 Configuralion:
s Probe: ERIDWVA - SN23%: ConvF(L 1, D Calibrated: 31122007

s Sensor-Surface: (Fix Surface)
e [Electronics: DAE4 Sn781; Calibrated: 022, 10,200

»  Phantom: HAC Test Arch with Coil; Type: S HAC POL BA; Serial: 1070
o Measurement 3W: 1DASY4, V4.7 Build 6 1; Pusiprovessing SW: SEMCAD, V1.8 Build 176

F Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid; de=5mm, dy=3mm
Maximum value of peak Total field = [36.6 ¥im
Praba Modulation Factor = 1.00

Device Reference Poinw 0.000, 0,000, 3547 mm
Reference Value = 1517 Vim: Power Drift = 0.009 dB
Icaring Aid Near-Field Category: M2 (AWF 0 dB}

Peak E field in ¥/m

Cridl | Grid 2 Grid 2
133.1 136.6 132.0
M2 M2 M2
Cirid 4 Grid 5 Grid 6
88.2 90.1 86.1
M3 M3 M3
Ciridl 7 Cirid & Grid ¢
128.9 1359 132.8
M2 M2 M2

dB
I o.oon
-1.!'.4
-3.07

6.4

O dB = 136.6%/m

i
|

Date/Time: 1LO3.2008 16:23:45
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4 Additional Maasurements

4.1 Measurement Conditions

DASY systern configuraticn, a5 far as nol given on rage 1.

‘\:"41.]" B&1

DASY Version DASY4

DASY PP Version SEMCAD ¥1.8 B178
Phantom HAG Test Arsh SD HAC P01 BA, #1070
_[;s:amr:me Dlpcle Top - ProbeEE_ll_ter won

© Sgan resolution

Uz, dy =5 mm

arga =20% 906 mm

1730 MHz + 1 \WiHz

Forward power at dipole cotnector

20,0 dBrm — 100mad

input power drift =2 008 B
4.2 Maximum Field valuas
H-fieldt 10 mm above dipale surface conditcn

Interpolated maximum

WMaximum measured

100 mVW farward power

0.457 Alm

Ungertainty for H-fiele measurement 5.0% (k=2)

E-fieid 10 mmn above dipofe surface condition Interpotated maximum
Maximam measured abovs high end 100 mW farward power 145.6 ¥/m
MaximJm magsurad abovea low and 100 myW farward powear 146.1 Wim
Avargged meximum abave arm 100 W forward power 146.4 ¥im
Urcentainly for E-field measurement 12.84% (K2}
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4.31 DASY4 H-Field Result

Date/ Time: |1 1.O3.2008 15:03:42

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064
Conmmunication System; CW, Frequency: 1730 MHz; Duty Cycle: 111
Medium parameters used: o =0 mho/m, &= 1;p=1 kg/m’
Phantom sectinn: H Dipale Scetion
Mcasurement Standard: DASY 4 (High Precizion Assessment)
DASY4 Configuration:

e Probe: HADW6 - SNGDAS: Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)

e Electronics: DAE4 Sn7R1; Calibrated: 02, 10.2007

e  Phanom: HAC Test Arch with Coil; Type: SD HAC FOL BA; Serial: 1070

«  Measurzment SW: DASY4, V4.7 Duild 61; Postiprocessing SW: SEMCAD, V1.8 Build 176

E Scan - Sensor Center 10mm above CDIS80V3 Dipole @ 1730 MIz/11earing Ald Compatibility Test (41x181x1):
Measurement grid: ds=3mm, dy=3mm

Maximum value of peak Total field = D487 Adm

Probe Modulation Factor = 1,00

Device Reference Paint 0000, 0.000, 354.7 mm

Reference Value = 0.3 18 Adm; Power Drift = -0.005 ¢B

Hearing Aid Near-Field Category: M2 (AWEF 0 dI3)

Peak L-Geld in Adm

Grid | Girid 2 Giriel 3
0.403 0.424 0.406
M2 M2 M2

Grid4 |Grid5 | Grid 6
0.458 0.487 0,466
M2 M2 M2
Grid7 |Grid8  |Grid 9
0405 0433|0412
M2 M2 M2

-9.00
A2
150 I
0dB = (L.463A/m
Certificate Mo: CD1880V3-1064_Mard8 Page B of 8
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4.3.2 DASY4 E-Field Result

Tesl Laboratory: SPEAG Lab 2

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

Comumnication Systzm: CW; Frequency: 1880 MHz; Duty Cycle: 1:1

Medium parameters used: o = 0 mho/m, & = 13 p = 1000 kg/m’

Phantam section: E Dipole Section
Measurcment Standard: DASY4 (High Pracision Assessment)

DASY4 Configuration:

¢ Probe: ER3DVE - SN2336; ConvE(L 1, 1 Calibeated: 31.12,2007

o Sensor-Surface: {Fix Surface)

o Electronics: DAE4 Sn781; Calibrated: 02,10.2007

o Phantom: HAC Test Arch with Coil; Type: SD HAC POL BA; Serial: 1070
¢ Measurement SW: DASY4, V4.7 Duild 61; Postprocessing SW: SEMCAD, V1.8 Build 176

DratesTime; 10032008 16:23:45

E Scan - Sensor Center 10mm above CDI1880V3 Dipole @ 1730 MIz/Mearing Ald Compatibility Test (41x181x1):
heasurement grid: dx=3mm, dy=5mm
Waximum value of peak Total field = 146.6 Vim
Probe Wodulation Factor = 1,00
Device Reference Point: 0,000, 0.000, 354.7 mm
Reference Yalue = 162.5 Vim; Power Drift = 0,013 dB
Hearing Aid Near-Field Category: M2 (AWEF 0 dI})

Peak L-lield in ¥/

Grid 1 Crid 2 Crid 3
142.6 146.6 141.7
M2 M2 M2
Grid & Grid 3 Grid 6
99.8 102.1 7.7
M3 M3 M3
Grid 7 Grid & Grid 9
1388 146.1 142.6
M2 M2 M2

di
w.pon

B = 136.0%/m

Ceartificate No: CD188003-1064_Mara
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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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