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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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3. EUT DESCRIPTION

LT

FCC ID: A3LSCHRG600

Manufacturer: Samsung Electronics, Co. Ltd.
18600 Broadwick St.
Rancho Dominguez, CA 90220
United States

Trade Name: SAMSUNG

Model(s): SCH-R600

Serial Number: 080911-A

Tx Frequencies: 824.70 - 848.31 MHz (Cellular CDMA)

1851.25 - 1908.75 MHz (PCS CDMA)

Antenna Configurations: Internal Antenna

Maximum Conducted

Power (EMC/SAR): 25.22 dBm (CDMA), 25.38 dBm (PCS)
Maximum Conducted

Power (HAC): 25.11 dBm (CDMA), 25.35 dBm (PCS)

HAC Test Configurations:  CDMA, 1013, 384, 777, BT Off
PCS, 25, 600, 1175, BT Off

FCC Classification: Licensed Transmitter Held to Ear (PCE)
EUT Type: Cellular/PCS CDMA Phone with Bluetooth and EvDO

See Key Features list for more detailed information.
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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 I <46 + 0.5 x AWF | <—4.4+0.5x AWF |
| f> 960 MHz |
| M1 | 46t051+05xAWF |  —441006+05XAWF |
| M2 | 411046+05xAWF | -9.4t0—4.4 +O5X AWF |
| M3 | 36t041+05xAWF | —14.410-9.4+0.5x AWF |
| M4 | <36 + 0.5 x AWF | <144+ 0.5 x AWF |

Table 4-1

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

ARTICULATION WEIGHTING FACTOR (AWF)

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

Table 4-2

Articulation Weighting Factors
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5. SYSTEM SPECIFICATIONS

ER3DV6 E-Field Probe Description

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

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

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

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

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

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

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

Probe Tip Description

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

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

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

The electric field probes have a more irregular internal geometry because it is physically not possible to

have the 3 orthogonal sensors situated with the same center. The effect of the different sensor centers is
accounted for in the HAC uncertainty budget ("sensor displacement"). Their geometric center is at 2.5mm
from the tip, and the element ends are 1.1mm closer to the tip.

Connector Plan

(seen from back)

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

Instrumentation Chain

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

\

N4

(seen from front)

Equation 1

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

[ i+ (u? « CF)I(DCP)

E i= /\.-" -

/ Norm; «ConvF
whereby
Er electric field in Vim
Ui voltage of channel i at the connector in uV
Normy sensitivity of channel 1 in wV/(V/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

. -

I T s
P ‘
— &

Please note:

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

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

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

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

15 —

Frequancy response [normalized)
s 2 :

or

08—

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

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

Figure 5-3 E-Field Probe Frequency Response

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

Frequency Response of H-Field

(TEM-Cell:ifi110, Waveguide R22)

Fraquency response (normalized)

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

| —= ——TEM Rz |

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

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

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

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

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

SPEAG Robotic System

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

Figure 5-5
SPEAG Robotic System

System Hardware

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

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

==
E . . _ w!: ..::I:.'.-_
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

+« Confirm proper
operation of probes and
instrumentation

¢ Position WD

Configure WD Tx
Operation

Per Section 4.3.1.2.2 (1-3)
1

¢ Initialize field probe and
take first reading
+ Scan Area

Per Section 4.3.1.2.2 (4-6)

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

Per Section 4.3.1.2.2 (7-9)

)

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

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

l/"’ Ves

Identify & Record Category

Per Section 4.3.1.2.2 (10) &
¥

-
Y

Figure 6-1
WD Near-Field Emissions Flow Chart
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Test Setup

SemxScm

Test — i
Dist

Reference .
Plane

\Cenm Line h{e:mr{

Plane

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

RF Emissions Test Procedure:

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

1.

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

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

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

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

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

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

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

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

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

FCC ID: ASLSCHR600
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7. SYSTEM CHECK

. System Check Parameters

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

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

*  The test fixture must meet the 2 wavelength separation criterion

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

E-field probe
Housing

Center point of

the probe
P 1cm

elements
l Top surface of dipole
Dipole
arm Center of dipole

Figure 71
Separation Distance from Dipole to Field Probe

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

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

Il. Validation Procedure

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

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

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

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

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

Output Power Meter Output Power Meter

Sgnd i Directional Coupler /' Sgd ~ Directiond Coupler
Genertor ] Generdor Anplifier 7“ _\

Power Meter

Reference Power Meter
. Reference
Figure 7-2 Figure 7-3

Setup for Desired Output Power to Dipole Setup to Dipole

Using this setup configuration, the signal generator was adjusted for the desired output power (100mW)
at a specified frequency. The reference power from the coupled port of the directional coupler is
recorded. Next, the output cable is connected to the reference dipole, as shown in Figure 7-3.

The input signal level was adjusted until the reference power from the coupled port of the directional
coupler was the same as previously recorded, to compensate for the impedance mismatch between the
output cable and the reference dipole. To assure proper operation of the near-field measurement probe
the input power to the reference dipole was verified to the full rated output power of the wireless device.
The dipole was secured in a holder in a manner to meet the 20 dB reflection. The near-field measurement
probe was positioned over the dipole. The antenna was scanned over the appropriate sized area to cover
the dipole from end to end. SPEAG uses 2D interpolation algorithms between the measured points.
Please see below two dimensional plots showing that the interpolated values interpolate smoothly
between 5mm steps for a free-space RF dipole:

(e fi
B e g T, 52, 20

om oo om oW oo o -

Figure 7-4 Figure 7-5
2-D Raw Data from scan along dipole axis 2-D Interpolated points from scan along dipole axis
i) Inserpglcd H (<)
" ! ! "
Figure 7-6 Figure 7-7

2-D Raw Data from scan along transverse axis  2-D Interpolated points from scan along transverse axis
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lll. System Check Results

Validation Results

Input E-field Target o
Frt(e:\qnl;Iezl;cy Power Result Field Deviﬁtion
(dBm) (VIm) (VIm)
835 20.0 161.3 163.6 -1.4%
1880 20.0 133.8 136.3 -1.9%
Input H-field Target o
Frt:lt\}n:ezr;cy Power Result Field Deviﬁtion
(dBm) (A/m) (A/m)
835 20.0 0.422 0.445 -5.3%
1880 20.0 0.446 0.463 -3.6%
Electric: Field Magnetic Field

Proke Proke

1 cm to top edge of
* dipole element

Dipale
RF . [F Amplifier —‘ Dwal Directional Caupler
Signal Generator n 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. 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:
Aghari Freq/Channel Aot Freq/Channel
— -

Ch Froq 159 bz Ch Fraq  Los Gz Trig Fres

Center Freg|
1 GHz)

Center Freq|
i G|

4B/
[04dae

202
4E

et
|res &

Signal Track] Signal Track]
n ] e 0F|

Channel Power Power Spectral Density |l Channel Power Power Spectral Density

25,09 dBn /2.0008 MHz -37.92 den/hz oo 24.95 dBn /2.0000 HHz -38.05 dBn/Hz [T ]
Los [t Log Lin|

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(;,FI:‘I)d F:Z:Il::)d Modulation Modulation
Factor Factor
835 AM 225.20 0.6909 1.422 1.317
835 CDMA* 334.90 1.1220 0.956 0.811
835 Ccw 320.30 0.9100
1880 AM 154.30 0.6349 1.445 1.546
1880 CDMA* 226.50 1.1610 0.985 0.845
1880 Cw 223.00 0.9815
. E-Field
f(MHz) | Protocol E-Field |\ odulation
(V/m)
Factor
1880 CDMA /SO3 71.54 2.793
1880 CW 199.80
Figure 8-3

Modulation Factors

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

CW and Modulated Signal Zero-Span plots:

Agilent L |Freq/Channel [FréniChannal
Cenler Fra PP Center Frag
1 BE0000N0 I LtLL 1 BB000000 GHz
Stan Freq Start Frieq
1 GHe 1.88000000 GHz
Stop Freq S10p Frag
BH. 1 B0 Gz
2
CF Step CF Stop
A 00000000 Mz
300000000 WHz
g i Auly tan)
Freq Crfset
Freq Offset
o e 0 00000000 Hz
— Span 0 Hz
Span0 He VI 3 Bl Swnep 5 ms B0 pis)
VHW 3 MHz Swaap 30 ms U1 pis)
= aglent L [Fregichannsl [Freq/Channel
Hkrl 9HT ma Center Fi Canter F
Attan 3 2507 ¢ enbes Freg Aftan 40 ¢ . anter Freg
Atten 30 B 2900 dibm 1 GHz el IDBI ] 188000000 GHz
Start Freq Start Freq
1 B0 Gz 189000000 GHz
Slop Frog Slop Frag
1.65000000 GHz GHz
CF Stoj CF Step
A 00000000 MHz 300000000 MHz.
Auly tan)
Freq Offsat Frisg Offset
10.00000000 Hz (i Hz
VWY 3 M VW 1 BHz
Figure 8-4 Zero-Span Plots
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9. FCC 3G MEASUREMENTS

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

. Handset Capabilities™:

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

Wireless

Base Station Simulator ««——RF Connector—» .
Device

Figure 9-1
Power Measurement Setup

Il. Worst-Case Probe Location Measurements

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

Table 9-1
Handset 3G mode variation on RF Emissions
Conducted Excl
. Time Avg. | Peak Field FCC Limit FCC
Mode Channel Backlight RC/SO | Scan Center Pov(v:é:lt) BS Field (V/m) (dBV/m) (dBVIm) |MARGIN (dB) RESULT Blot;k: per
PCS 600 off SO3/RC1 | Acoustic 25.01 22.28 35.9 41.0 M4 none
PCS 600 off SO3/RC3 | Acoustic 25.01 57.35 35.0 41.0 M4 none
PCS 600 on SO3/RC4 | Acoustic 25.01 55.52 34.8 41.0 M4 none
PCS 600 off SO55/RC3 | Acoustic 25.01 36.24 31.0 41.0 M4 none
PCS 600 off SO55/RC1| Acoustic 25.01 35.74 30.9 41.0 M4 none
PCS 600 off SO2/RC1 | Acoustic 25.01 35.18 30.8 41.0 M4 none
PCS 600 off SO2/RC3 | Acoustic 25.01 35.77 30.9 41.0 M4 none
PCS 600 off SO9/RC2 | Acoustic 25.01 35.26 30.8 41.0 M4 none
PCS 600 off SO9/RC5 | Acoustic 25.01 35.49 30.9 41.0 M4 none
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OVERALL MEASUREMENT SUMMARY

A3LSCHR600
SCH-R600
080911-A

. E-FIELD EMISSIONS:

Table 10-1
HAC Data Summary for E-field
Conducted Excl
. Time Avg. Peak Field FCC Limit FCC
Mode Channel Backlight RC/SO  [Scan Center Pov(v:é :‘t) BS Field (V/m) (dBV/m) (dBVim) |MARGIN (dB) RESULT Bloikz per
E-field Emissions

CDMA 1013 off SO3/RC4 | Acoustic 24.99 71.97 36.8 51.0 M4 none
CDMA 384 off SO3/RC4 | Acoustic 25.03 76.81 37.3 51.0 M4 none
CDMA 777 off SO3/RC4 | Acoustic 25.11 73.51 36.9 51.0 M4 none
PCS 25 off SO3/RC4 | Acoustic 25.35 45.79 33.1 41.0 M4 none
PCS 600 off SO3/RC4 | Acoustic 25.01 50.66 34.0 41.0 M4 none
PCS 1175 off SO3/RC4 | Acoustic 25.33 33.06 30.3 41.0 M4 none

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

Note: Worst-case measurement evaluated for worst-case 1/8 rate gating condition in RC1/SO3; Mute=Yes
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A3LSCHRG600

SCH-R600

080911-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 RC/SO [Scan Center Pov(v:é ::) BS Field (A/m) (dBAJm) (dBA/m) |MARGIN (dB) RESULT Bloc4k: per
H-field Emissions
CDMA 1013 off SO3/RC4 | Acoustic 24.99 0.2308 -14.6 0.6 M4 none
CDMA 384 off SO3/RC4 | Acoustic 25.03 0.2426 -14.1 0.6 M4 none
CDMA 777 off SO3/RC4 | Acoustic 25.11 0.2506 -13.8 0.6 M4 none
PCS 25 off SO3/RC4 | Acoustic 25.35 0.1394 -18.6 -9.4 M4 none
PCS 600 off SO3/RC4 | Acoustic 25.01 0.1581 -17.5 -9.4 M4 none
PCS 1175 off SO3/RC4 | Acoustic 25.33 0.1160 -20.2 -9.4 M4 none
Figure 10-2
Sample H-field Scan Overlay
(See Test Setup Photographs for actual WD overlay)
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A3LSCHRG600
SCH-R600
080911-A

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 Po‘:ljér:t) BS Field (V/m) (dBVIm) (dBV/m) |MARGIN (dB) RESULT
Probe Rotation at Worst-case
PCS 600 off SO3/RC4 | Acoustic | 25.01 49.96 33.8 41.0 M4
E(roll)
47.8 V/im £0.43 dB;

100
a0+
80
70+
80-F
£ s0f

— *—%—Q—O—O—qkﬂ——k—b—r‘
40+
30+
20+
10

OZ\I\I\I\II\III\I\\II\\I\III\I
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 7/13/07 Biennial 7/2/109 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 7117110 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 %aé? Data Type |Prob. Dist.] Divisor [Ci (E)|Ci(H)] Unc. (dB) | Notes/Comments
Measurement System
RF System Reflections 0.50 Tolerance N 1.00 1 1 0.50 Refl. <-20 dB
Field Probe Calibration 0.21 Tolerance N 1.00 1 1 0.21
Field Probe Isotropy 0.01 Tolerance N 1.00 1 1 0.01
Field Probe Frequency Response 0.135 Tolerance N 1.00 1 1 0.14
Field Probe Linearity 0.013 Tolerance N 1.00 1 1 0.01
Probe Modulation Factor 0.270 Accuracy R 1.73 1 1 0.16
Boundary Effects 0.105 Accuracy R 1.73 1 1 0.06 |*
Probe Positioning Accuracy 0.20 Accuracy R 1.73 1 10.670 0.12 *
Probe Positioner 0.050 Accuracy R 1.73 1 10.670 0.03 *
Extrapolation/Interpolation 0.045 Tolerance R 1.73 1 1 0.03 *
Resolution to 2mm error 0.210 Tolerance N 1.00 1 1 0.21
System Detection Limit 0.05 Tolerance R 1.73 1 1 0.03 *
Readout Electronics 0.015 Tolerance N 1.00 1 1 0.02 *
Integration Time 0.11 Tolerance R 1.73 1 1 0.06 *
Response Time 0.033 Tolerance R 1.73 1 1 0.02 *
Phantom Thickness 0.10 Tolerance R 1.73 1 1 0.06 *
System Repeatability (Field x 2=power) 0.17 Tolerance N 1.00 1 1 0.17
Test Sample Related
Device Positioning Vertical 0.2 Tolerance R 1.73 1 1 0.12 *
Device Positioning Lateral 0.045 Tolerance R 1.73 1 1 0.03 *
Device Holder and Phantom 0.1 Tolerance R 1.73 1 1 0.06 *
Power Drift 0.21 Tolerance R 1.73 1 1 0.12
Combined Standard Uncertainty (k=1) 0.66 16.5%
Expanded Uncertainty [95% confidence] (k=2) 1.33 32.3%
Expanded Uncertainty [95% confidence] on Field 0.66 16.2%
Table 12-1

Uncertainty Estimation Table

Notes:

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

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

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

See following Attached Pages for Test Data.
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ABOR ]

7\ PCTEST

PCTEST Hear‘ingﬂl\id Compatibility Facility
DUT: CD835V3 - SN1082

Type: COB35v'3
Serial: 1082

Weasurernent Standard: DASY 4 (High Precision Assassrment)
DASY4 Configuration:

® Frobe: ERZ0VE - BM2335; Callorated: 1420/2007
® Sensor-Surface: Orrn (Fix Suface)

® Hedronics: DAEL Snges; Calibrated: 2252008

® Phantorn: HAC; Type: S0 HAC P01 BA;

® [yEasurerment S DASY4, W4 7 Buld 71;

835MHz, 100mWR20dBmJiHearing Aid Compatibility Test {41x361x1):

Measurement grict dx=mm, dy=3mm
Probe Modulation Factor = 1.00
Reference Value = 105.9 v/m; Power Drift =-0.017 dB
Average value of Total (intenpolated) = 181.28 w/m

Date: 9/17/2008

dB
0.000

-2.52

-5.04

-12.6

0dBE = 163.2%/m

PCTEST 2008
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Date: 9/17/2008

LABORATORY, IN

7\ PCTEST
PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Type: CD1880W'3
Serial: 1064

Communication System: CW; Frequency: 1880 MHz;
M asurerrent Standard: DASY4 (High Precision Assessrment)

DASY4 Corfiguration:

v Probe: ERZDVE - EN2335; Calbrated: 11202007
® Densor-Surface: Orrn (Fix Surface)

» Hedronics: DAES Sneed; Calibrated: /250008

v Phantorn: HAC; Type: S0 HAC P01 BA;

® Neasurernent SV DASYA, W7 Build 71;

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

Measurement grid: dx=2mm, dy=2mm
Probe Modulation Factor = 1.00
Reference Yalue = 121.2V/m,; Power Drift = -0.092 dB
Awerage walue of Total (interpolated) = 133.75%/m

dB
0.000

-1.41

-2.82

4.22

5.63

-f.014

0dBE = 136.7%/m

PCTEST 2003
Reviewed by:
FCC ID: A3LSCHRB00 HAC (RF EMISSIONS) TEST REPORT Plinsuncd eviewed by
Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 28 of 73
0809161342 A3L September 19 - 20, 2008 Cellular/PCS CDMA Phone with Bluetooth and EVDO

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.2
07/22/08



ABOR It

7\ PCTEST

PCTEST Hearing-Aid Compatibility Facility
DUT: CD835V3 - SN1082

Type: COB35V3
Serial: 1082

Weasurerrent Sandard: DASY 4 (High Frecision Assessmment)
DASY4 Configuration:

® Probe: HE0WE - BNEAT0; Calibrated: 112002007
v Densor-Surface: Ormen (Fix Surface)

® Hedronics: DAES Snées; Calibrated: 2252008
® Phantorn: HAC; Type: 30 HAGC P01 BA;

® Neasurerment S DASY A, W4T Buld 71;

835MHz, 100mW20dBm/Hearing Aid Compatibility Test {41x361x1):

Measurement grict dx=5mrm, dy=5mm
Probe Modulation Factor = 1.00
Reference Value = 0.421 Afm; Power Drift = 0.089 dB
Maximum walue of Total (interpolated) = 0421 Afm

Date: 9/17/2008

dB

-4.08

-3.16

-20.4

0.000 ’

0dBE = 0.421A/Mm
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Date: 9/17/2008

LABORATORY, IN

7\ PCTEST
PCTEST Hearing-Aid Compatibility Facility
DUT: CD1880V3 - SN1064

Type: CD1880W'3
Serial: 1064

Communication System: CW,; Frequency: 1
M asurerrent Standard: DASY4 (High Precision Assessrment)

DASY4 Corfiguration:

v Probe: H3OWE - BMNE170; Calibrated: 112002007
® Densor-Surface: Orrn (Fix Surface)

» Hedronics: DAES Sneed; Calibrated: /250008
v Phantorn: HAC; Type: S0 HAC P01 BA;

® Neasurernent SV DASYA, W7 Build 71;

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

Measurement grid: dx=2mm, dy=2mm
Probe Modulation Factor = 1.00
Reference Value = 0438 Afm; Power Drift = 0.070 dB
Maximum walue of Total (interpolated) = 0 448 Afm

dB
0.000

-3.04

1-6.03

-156.2

0 dBE = 0448Am

PCTEST 2003
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Date: 5/20/2008

A F’l:?T'EEIEFT'

PCTEST Heanng-Ald Compatlblllty Facility

DUT: SCH-R600

Type Cellular/PCs COMA Phone with Bluetooth and EvDO
Serial 080911-4
Backlight off
Dy Cycle: 47

hWeasurernent Standard: DASY4 (High Precision Assessrent)
DAY Corfiguration:

Frobe: ERZDWE - BM2335; Calibrated: 11202007
Sensor-Surface: (Fix Suface)

Bedronics: DAES Snees; Calibrated: #252008
Phantorn: HAC Main; Type: S0V HAG P01 BA,
Measurement S DASY A, WAT Build 71;

Mid.ch CDMAJHearing Aid Compatibility Test (101x101x1):

Measurement grick dx=5mm, dy=amm
Maximurn value of peak Total field = 73.4 Wm
FProbe Modulation Factor = 0.956
Reference Yalue = 93.2 %/m; Power Drift = 0.089 dB

Hearing Aid Near-Field Category: M4 (AWF 0 dB)
FPeak E-field in w/m
-Grid 1|GAd 2 .Gn'd 3
64 9 T1 5 68 8

Grid 4 Gnd a Gnd B
66.3 73.4 |70.9

Grid 7 |Grid 8 | Grid 9
64.2 |71.0 68.9

dE -
i N
117 -
-2.33 I ]
.50
L 4
533
0dB = 734v/m
PCTEST 2008
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Date: 9/20/2008

A l='t:”TUEE!EF1F

PCTEST Heanng-Ald Compatlblllty Facility
DUT: SCH-RG600

Type: Cellular/PCs COMA Phone with Bluetooth and EvDO
Seriall 080911-A
Backlight off
Dy Cyele: 7.7

Measurernent Sandard: DASY4 (High Precision Assessment)
DASY4 Configuration:

v Probe: ER3DWE - SN2335; Calibrated: 112002007
v Sensor-Surface; (Fix Suface)

* Hedronics: DAES Snees; Calibrated: #052008

* Phantorn: HAC MWain; Type: 50 HAC P01 BA,

» Measurerment S0 DASYL, VA7 Build 71;

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

Measurement grict dx=5mm, dy=amm
Maximurn value of peak Total field = 49 9 %/m
FProbe Modulation Factor = 0.985
Reference Yalue = 40.0 vm; Power Dritt =-0.172 dB

Hearing Aid Near-Field Category: M4 (AWWF 0 dB)
Peak E-field in “/m
IGrid 1|GHd QIGn'Di 3
23 1 34 9 [36.3

Gr|d 4 Gnd o] Gnd =]
27.0 46.3 47.3
Grid 7 |Grid 8| Grid @
38.7 496 (49.9

B
nnnn
2.3
-4.54
.96
428
-116
0 dB = 49.9/m
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f\ FCTEST

PCTEST Heanng-Ald Compatlblllty Facility

DUT: SCH-R600

Type: Cellular/PCs COMA Phone with Bluetooth and EvDO
Seriall 080911-A
Backlight off
Dy Cyele: 7.7

Measurernent Sandard: DASY4 (High Precision Assessment)
DASY4 Configuration:

® Frobe: H3DWE - BME170; Calibrated: 112002007
v Sensor-Surface; (Fix Suface)

* Hedronics: DAES Snees; Calibrated: #052008
* Phantorn: HAC MWain; Type: 50 HAC P01 BA,

» Measurerment S0 DASYL, VA7 Build 71;

High.ch cdmafMearing Aid Compatibility Test (101x101x1):

hMeasurement grict dx=5mm, dy=amm
haximurm value of peak Total field = 0.203 A/m
FProbe Modulation Factor = 0.811
Reference Walue = 0,162 A/m; Power Drift = -0.032 dB

Hearing Aid Near-Field Category: M4 (AWWF 0 dB)
F‘eak H f|e|d in Nm

!Grld 1 Gnd 2 Gnd 3
10.191 |0.147 [0.100
iGriEM ;Gn'd 5] lGn’d G
|0.200 |0.156 |0.109

Eél’id 7 ;Gﬂ'd g .:Gﬂ'd 9-
0.203 0.158 0.111

dBE
nnnn

2.14
-4.28
5.42
H.bb
-10.7

0 dE = 0.203A/m

Date: 9/20/2008
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A F’l:?T'lE!EFT'

PCTEST Heanng-Ald Compatlblllty Facility

DUT: SCH-R600

Type: Cellular/PCs COMA Phone with Bluetooth and EvDO
Seriall 080911-A
Backlight off
Dy Cyele: 7.7

Measurernent Sandard: DASY4 (High Precision Assessment)
DASY4 Configuration:

® Frobe: H3DWE - BME170; Calibrated: 112002007
v Sensor-Surface; (Fix Suface)

* Hedronics: DAES Snees; Calibrated: #052008
* Phantorn: HAC MWain; Type: 50 HAC P01 BA,

» Measurerment S0 DASYL, VA7 Build 71;

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

hMeasurement grict dx=5mm, dy=amm
haximurm value of peak Total field = 0.134 A/m
FProbe Modulation Factor = 0.845
Reference Walue = 0.121 A/m; Power Drit =-0.159 dB

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

Peak H-field in Nm

Grld 1 IGnd 21Ghd 3

0.089 0.089 0.078
|Grid 4 IGﬁd a :Gn'd B
0.115/0.114 (0,097

Grid 7 |Grid 8 |Grig 9
0.134 |0.130 |0.106
|

Date: 9/20/2008

B
nnnn
1.53
-3.06
-4.50
.10
-7.63
0 0B = 0.1344/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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Calibration Laboratory of
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Englneering AG
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S

e
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Wil aloral Agrecmsent for dbe recogrill om of calbration e ficales

Mimery Elant2Ts
Bgrwr e SH1TE
e seraar CE410A
Prar BRI LS

| Ml iza 1 48 SEarmagler
o 20 08 Avassinr
IHefzwence I3 0] Awcline
Refarnrna Smba LHI S
IC&E4

Tiiks caftialion coffie s shell act ke mprneced seuopl in full wio! wilen il of 1 LS sess.

i casl U e € orPeanr do men ks B frssaslily |3 relonal shindards, which sz s physisa s o memsroeeEls S
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A1 zoilpBors v bosr corouctad i he cloed |sbarsiony WoiRy amerrrom semparenrd (17 = 3F0 and humniddy < Pot.
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Lt SEgEE 2L ZC8an0T (HETAS. N, 217-00877) Feadd
i S 2 FIE) BALGHDT (M TAR, W KNP FLgp OB
SENE SO0F SPCAG, Ma. BRI-25E_ 07 Cldy
| EhagE ACapandd 7 (EERAD Mo DAES- G5 _aprdv) Apraid
Ina Gtz s finlondsa) ) St fubed
W AN T ey <80 RPRALL, I bramnchack Do (7)
LT BT 1E-Der 24 (SP0AS ir ot chit s Do) i b ol Oob08

Contifizate Moo ES3-22085_Now(?

Page 10f0

FCC ID: A3LSCHR600

HAC (RF EMISSIONS) TEST REPORT

T

Reviewed by:
Quality Manager

HAC Filename: Test Dates: EUT Type: Page 36 of 73
0809161342.A3L September 19 - 20, 2008 Cellular/PCS CDMA Phone with Bluetooth and EvDO 9
© 2008 PCTEST Engineering Laboratory, Inc. REV 7.2

07/22/08



Calibration Laboratory of
Sehryld & Partner

Enilnearing AG
Zewgnoyssirasse 5. BI04 Tiwlsh, Sweizariand

3 Geheecizotischar Kalibeiardirngt
Farulna iz ae o Edalonne o

c Byrvizle sl v dl bartara

5 suwlas Culibruian Sardee

Azaaditz] by the fadss Aoneedibr oo Surdu 1SR Asvrmditdlon Mot SEE 108
The Swiss Adcrar tRelok Santos IS onc of the signsin BE M e B
Muiliztoral Agrowimwrl Pt Clee chgagnitian of callbrmion coifu:ates

Blossary:

NORMx vz serslvity in free spaca

oCP dinde comgzession point

Polgrization v i ratation around probe axis

Polarization # 4 rotation around an axis that is In tha plane norral 1o prokwes axis (ot

measurcrent cerder, Le., & = 008 normal 1o probe axls
Connect Angla  information used in DASY systarn ta align probe sensor X to the robot
roodinate aystem

Callbration is Performed Ascarding to the Following Standards:
4) |EEE Std 1409-2005, * |[EEE Standarc for callbration of cloctromagnetc Tlele] enzors and
probes, excluding antennas, from % kHz 1940 5Hz", December 2005,

Mathads Applicd and Interpratation of Parameters:
v MORME Y 2 Assessed for E-ficld puiarizaton @ = 0 for XY sensors and o = 80 for £ senscr
2 900 MHz in TEM-cell; S > 1850 MHz: R22 wavequide).

s WNORMBx,y.2 = NORMK,y, v * frequensy_response [ses Fraquency Response Tharl.

o DCFxps DCP e pumancal linsarizacan pararmeters assessed based on the data of
power swael Ino uncecainy requires). DCP doss not depend on frequency.

v Seferical isotropy (30 devlstion from isotropy) in @ locally homoganeous field realized
LN an open waveguids aetup,

v Sengor OFset The sonsor offser corespoads to e offset of vidus! neasurement center
fram the probe lip [on probe axish. ho Slefancs reguirgd.

s Conrector Angle: The angis s asscsaed using be infommation gained by determining he
HORMY (no uncenainty regquired).

Caoifel bk ERE253E Nowd? Fage 20049
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ERZDVE SN:2338 Nowember 20, 2007

Probe ER3DV6

SN:2335

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

Calibrated for DASY Sysiems

Mcier ann—compalible w h DASYZ aysteml)

Gt Fiesaz Mul ER3-Z3350 Mowis Tage Fof i
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ERIDVE SH:2335

Mavembor 20, 2007

DASY - Parameters of Probe: ER3DV6 SN:2335

Sensifivity in Free Space [JVAVimy] Pioge Comprassion”
Marmx 1684 £ 101 % (k=2) DCP X B3 my
Morrty 167 + 101 % {k=2] OGP Y 93 mY
HarmZ 1,82 £ 1001 W (k=2} OCFR Z a6 m

Frequency Corrocton

s
L
Z

Sensor Offset

b
Y
)

Connector Angle

LRL
0.0
1.0

(Prabe Tip to Senscr Center)

2.8 mm
2.5 mm
248 mm

2495 7

[The reportad Uncertainty of measurament & stated as the swandard uncerainty of
measurarnent multplled by tha coverage factor ke2, which far a normal distibution
coresponds bo 4 coverage prabability of approxtmately 95%.

A nymazisd [Dradzalicr pazeielel, wocona ol requite

Tt bGEre bhol zHEREAE Mol T Fage A of &
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ER3OVE SH:2335

November 29, 2007

Frequency Response of E-Field
(TEM-Cell:t 112 EXX, Waveguide R22)

o0

Frequency mesponse [nonnalize]

.
(=7

o
o
I PP S —
i
]
1

5o
J——
i

[t

JE———

| R
. |___ . [
i T R
1003 1503 s RN ana
f [MHz]
—aTEM -8Rz
——TEM

—a—Rx

Uncerainty of Froguincy Responae of E-fleld: = 82% [k=2]

ol zgle Mol L 42-UR3T ol

Piagy

o 55 0
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ER3DVE 5N:2335 Movember 20, 2007

Receiving Pattern (¢), 3 = 0°

S S B ST UES TN g

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

S —

Receiving Pattern (¢), 5 = 90°

f = 600 MHz, TEM Hi110EXX

————

Cerificate Ma; ER2-2335_Movdy Fape & of @
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ERIDVE SN:2335

Emor [48]

Errer {dB]

1.0
Q.0
A
0.4
oz !
J0
oy
<A
“LE

]

Mowvgmber 20, 2007

Receiving Pattern (¢), 3 =0°

T s TN R =y T ‘
. H S . z . . i
1

= {13 MHz
—s— b MHz
e 1630 WHz
—o— 2600 MHz

Uncertainty of Ax 18l laotropy Assessment: & 5359 (2]

Receiving Pattern (¢}, 8 = 90°

I
el

R R

—— 30 M
8= 111 [He:
. LYY VI,
T |-—-—1annr.1Hz
| 2800 MHz

Unéartalnty of Bdal Isotropy Assessmont: £ 0.59% (k=2)

Goifiaale: M CRE-U5ES Howlbs Pacae? o'y
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ER2DVE SN: 2335 November 20, 2007

Dynamic Range f{E-field)

{(Waveguide R22, f = 1800 MHzZ}

=L

1.7+

1.2 02

Serisor Yaalbaga [¥]

1LEDT .

z.1
1.7 -
3
B
i W )
Doaa =
i .
! Zn -
| :
1
Unger iy of Linearlty Assessment: * 0.6% (k=2}
Cartif.zamz Moy ER3-235% Myel™ 17age 4 of 9
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ER3DVE SN:2335

Hovember 20, 2007

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

I-1.::I|:--n Al H-a80=0ED
CILoi- 2 HCE0-kd40

Errar [4B]

B
B-0.60-0.40 -0 400,240 B0 200, 00
02.40-0.60 B0.60-0.00 W0 E-100

Uncertainty of Spherical laotropy Assassment: & 2.6% (k=2)
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Calibration Laboratory of SO
Schmid & Partner N
Engineering AG

=
N
Zeughausstrasse 43, 0004 Zurich, Switzérland "Hm\-?"'}

Accredited by tha Swiss Ascreditaion Senice (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agresmant for the recognition of calibration certificatos

This calitration curfilicale docuaments the Traceabllty o national standards, which realize e phyaical units of measurements (S1).
The mezsurements and tie uncedtalnties with confidence probability are given on tha follcwing pages and are part of tha cartificate.

All caibrations have been cted i the dosed y ‘adlity: enwi il temp {22 % 3)°C and hurmidity < 70%.
Calibration Equipment used (METE erifical for calibration)
| Primary Stancards wE Cal Dats (Cailbrated by, Gerficate No.) Schaduied Calitwaton
Pomar meter E4£158 G341203874 2%-Mar-07 (METAS, No, 217-00ET70) Mar-08

Pomser sensor FA412A MYA1408277 29-Mar.0T (METAS, No. 217-00670) Mar-08

Pewer sensar C44124, MY41408087 20 Mar-07 (METAS, No, 217-00E70) Mar-08

Raoferance 3 J8 Atenuator SM: 55054 (3c) B-hug-CT (METAS, Mo. 217-00T19) P08

Raferance 20 dB Atlenualor 5h: 35086 (20b) 2e-Mar-07 (METAS, Ho, 217-00ET1) Mar-08.

Referance 30 0B Atanusbor SMN: 35128 (30b) B-8uig-C7 (METAS, Na. 217-00720) Aug-08

Roforanee Srobo HIDWVE SM: 5182 200107 (SPEASG, No. H3-6182_0ct0T) Oct-CB

DAE4 SN: 554 20-Apr DT [SPEAC, No. DAES-654_Apr0T) Apr-08

Saandary Standands I # Chack Dabe (in house) Scheduled Check

RF generator HP 0646C USIB42U01700 A-hug-E9 (EPEAG, in house check Dt 0T) In house check: Oct-08
Nebwork Analyzer HE 81536 US3Tas0sas 18-0ct-01 [SPEAZ, In house check Oct-07) In housa check: Od-08

Funclion
Calibrated by:
Aporoved By

This calitration certficate shall not be nepeoduced sxeegd in ull withou viitien spproval of the labaraiony.

Ceriificate No: H3-5170_NovOT Page 10t 8
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Calibration Labﬂratory of § Schwsizerlscher Kalbrnvdianst

Schrmid & Pariner c Servica suisse d'ttalonnage
Engir}eerjng AL Servizio avizsers dl taratura

Zeughausstrasse 43, 8004 Z2urlel, Swlizerland S swiss Cafbration Service

Aggraditsd by e Swiss Aecradiation Servise (SAS) Accroditetion Mo SCS5 108

The Swiss Accreditation Svryvive |5 are of the slytatories to the EA

Multiiateral Agresment fur the receqrition of calibration cerificates

Glossary:

NORMx,y,z sengitivity in frec space

CCP dicde compression o

Polarization ¢ o rotation around probe axis

Folarization & & rofation around an axis that is in the plane normal to probe axis (at

measwrement center}, Le., 3 = 0 is normal o probe axis
Connector Angle  information used in DASY systam to align probe sensor X {0 the robot
coordinate systam

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

Meathods Applied and Interpretation of Parameters:
« XY.Z_alafal: Assessed for E-field pelarization & = 90 for XY sensors and & = 0 for Z
sensar (f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).

o X Y7 alataZ= XY Z_alataz* frequency response {see Frequency Response Chat).

«  DCPxy,z: DCP are numerical linearization parameters assessed based on the dafa of
power sweep [no uncertainty required). DCP does not depend on frequency.

» Sphetical isotropy (3D deviafion from isotropy): in a locally homogeneous fieid realized
using an open waveguide setup.

» Sonsor Cffsef: The sensor offset corresponds to the offsei of virlual measurement center
frarm the probe fip (on probe axis). No tolerance requlred,

»  Connector Angie: The angle is assessed using the information gained by determining the
X_alataZ ino uncerainty required).
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H3DVE SN:6170 November 20, 2007

Probe H3DV6

SN:6170

Manufactured: May 19, 20056
Last calibrated: Qctober 13, 2006
Recalibrated: November 2G, 2007

Calibrated for DASY Systems

(Mcte: non-compatible with DASY2 systemt)

Cerificate No: H3-3170_NowdT Faga 3 of 8
Reviewed by:
FCC ID: A3LSCHRB00 HAC (RF EMISSIONS) TEST REPORT Plinsuncd eviewed by
Quality Manager
HAC Fil : Test Dates: EUT Type:
ilename est Dates ype . Page 47 of 73
0809161342 A3L September 19 - 20, 2008 Cellular/PCS CDMA Phone with Bluetooth and EVDO
REV 7.2

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



H3iDVE SN:6170

November 20, 2007

DASY - Parameters of Probe: H3DV6 SN:6170

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

X
hi
2

ald at

a2

2.494E-03 1.205E-4  1.80BE-6 £ 5.1 % (k=2}
2.631E-03 5.69BE-6 -2.55TE-5 + 5.1 % (k=2}
2.954E-02 -6.T9BE-5  2.803E-5 + 5.1 % {k=2)

Diode Compression’

DCP X
RCPY
DCP Z

Sensor Offset

X
Y
i

5 mvy
85 mv
86 my

Connecior Angle

(Prabe Tip to Sensor Center)

3.0 mm
3.0 mm
3.0 mm

-358 °

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

T americak i pRIATIAISr LIAGEIRINTY not reguien
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H3DV6 SN:B170 November 20, 2007

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

i 14 v m
£3 0 |
i
e 12t
&
t
21
£
2
510
: g ;
©os
: GO e S - I [ PV PP Mo
DB i
: = i
i & H
B i i
CoWoag - - |
i i
i : Lo .
! i
08 ; AR S N SO T
q B0 1002 1600 2000 250 3003
1iMHz]
Py —&— TEM —B—R22
Uncertainly of Frequency Response of E-field: £ 6.3% (k=2)
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H3DVE SN:6170 November 20, 2007

Receiving Pattern (¢), 9 = 90°

| —a—xX -y —8—Z -0t
I |

Receiving Pattern (¢), 3 = 0°

= 2500 MHz, WG R22

Certfinzte Mo H3-B170_Now(7 Pags S of B
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H3DVE SN:6170

Error [dB]

Cartificats Ne: H3-BT70_Novl¥

Errer [dB]

November 20, 2007

Receiving Pattern (4), 3 = 90°

—&— 300 MHz

| el B0 MHz
e PEQ MHz

—E— 1000 Mz

- —ih— 2500 Mz

360

180
#1'1

240

Uncertainly of Axial isotropy Assessment: £ 0.5% (k=2)

Receiving Pattern (), 9 = 0°

| —o— 300 1t
I'-ﬂ- 60 MHz
—0— 750 MHz
el 1300 MHz
[ 2500 MHz |
(x &0 120 a0 240 jelile) 0
41

Unecertainty of Axlal Isotropy Assessment: £ 0.5% (k=2}

Page 7 of 8

FCC ID: ASLSCHR600

Reviewed by:

HAC (RF EMISSIONS) TEST REPORT Plamsuncd

Quality Manager

HAC Filename:
0809161342.A3L

Test Dates:
September 19 - 20, 2008

EUT Type:

. Page 51 of 73
Cellular/PCS CDMA Phone with Bluetooth and EvDO

© 2008 PCTEST Engineering Laboratory, Inc.

REV 7.2
07/22/08



H3IDVE SN:6170 November 20, 2007

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

—

-

Sansor Voltage [uv]

ey

e

s

H fAfmy at 1500 KMHz

B A gl ——7

i
P @
i 2
:
P
i
P 0001 0.01 0.1 1
i K [An] at 1800 MHz
Uncertainty of Linearity Assessment: & 0.6% [k=2)
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 3004 Zurich, Swilzerland

Accredited by the Swiss Accreditation Service (SAS]

Sehwelzerischer Kalibrierdienst
Service suisse d'élalonnage
Servizio svizzero di taratura
Swiss Calibration Sarvice

Accrediation No.: SCS 108

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

Client PC Test

Certificate No: CD835V3-1082_Jul08

|CALIBRATION CERTIFICATE

Object

| Calibration procedura(s)

Calibration date:

Gonditlon of tha calirated iem

CD835V3 - EN: 1082

QA CAL-20.v4

Calibration procedure for dipoles in air

July 16, 2008

In Tolerance

This calibration certficate documents the traceability to national standards, which realize the physical units ol measuremants (1),
All aliarations have been conducted in the closed laboratory facility: environment temperaiure (22 2 370 and humidty < 7%,

Calibraticn Equipment used (METE critical 1or calibration)
Primary Standards lip# Cal Date (Certificate Mo.} Scheduled Calioration
Pawer meter EPM-4424 GBaT480704 (4-0ct-07 (Mo. 217-00736) Oci-08
Poweer sensar HP B4RTA LIS372R27R3 (M-0ct-07 (No. 217-00736) Qet-08
Probe ERSDVE Sh: 2336 31-Dec-07 {MNo. CRI-2036_Decd?) Dec-08
Proba HEDVG SN GOES 31-Dec-07 {MNo. H3-6065_-DeclT) Dec-08
CAE4 Sh: 781 2-0ct-07 (No. DAE4-781_Octd7) Oct-08
| Secandary Stzndards 1D # Check Date [in house) Schaduled Chack
Pawer mater EPM-44' 9B GB42420191 11-May-05 {In house chack Qel-07) In house check: Oct-08
Power sensor HP 84824 US37205597 11-May-05 (in house shack Ol 07) In heuse ehoeck: Oot-08
Power sensor HP 8482H J318A00450 UE-Jan-2 (in house check Oct-05) In house check: Oot-08
Metwork Analyzer HP B733E UIB37390685 1E-Cet-01 {in house chack Oct-07) In house check: Oct-08
FF generator E44336 MY 41310381 2E-Mov-0+4 {In house chack Oct-07) In house check: Oci-04
Mame Function Signature
Calibrated by Claudio Leubler -Labmmm_r Technician
Approved by: Fin Barmhoft Technical Direclor 7‘ W
: - £
lesued: Juy 23, PO0R
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Galibration Laboratory of
Schmid & Partner

Enginearing AG
Zeughausstrasse 43, 8004 Zurich, Switzerland

g Schweizerischer Kalibrierdienst

c Service siigse o Stalennage
Servizie svizzero di taratura

5 swiss Calibration Service

Accrecited by the Bwiss Accraditation Service (SAS) Fecreditation Mo, SCS 108
The Swiss Accreditatlon Service is one of the signatories to the EA
Ltultilateral Agrosmant for the recognition of catlbration certificates

Reforences

EH

ANSI-0E3,19-2005

Americar Mational Standard for Methods ol Measarement of Compatigliily betvwesn Wirstess
Comnunications Devicas and Hearing Alds.

Methods Applied and Interpretation of Parameters:

Cerlficate Mo, CDEINWI-108Z GG Fana 2 of 6

Coordinate System. y-axis is in the direction ot the dipols arms. z-axis is trom the basiz of the antenna
{maoLnted 2n the tabla) iowards s fead paint between the lwa dipola arms . x-axis is narmal 1o the athar
axes. [ ecincidence with standard [1], the measuremert plangs (prabe sonsor contar) are solcetod o be ot
a cislance of 10 mm above the o) edge of the dipdie arms.

Meastreinent Conaifions; Further details are available fom the hardecpias at the ond of the certificate. All
figures statac in the certiticate are valid at the trequercy ind cated. [he torward pewer fo the gipale
nonnecton is sal with a calibrated powar metar cannacted and monitored with an auxiliany powsar meter
connectod to a directional coualer. Whla the digole wdge teasl is connectsd, te foreard power is aojusted to
He same fevel,

Arttarina Positioning, The dipole is mounted on a HAG Test Arch phaniom using the mateing dipole
pasitioner with the arms Forizontal and the teeding cahble coming froem the floor, The measurements are
performad na shieidad raom with absarbers areend the setap to reduse tre reflections.

It ks woerifiod bBefore the mounting of the dipole under the Test Arch phantarm, that 45 arms are perfectly ina
fine, |1 is nslalked o the HAG dipoks positicner wilh iLs anms parallel befow the distectic reference wire and
able to move alastically in vertical direction w thout changing itz relative pasition to the top center of the Test
Arch phantom. The vertcal distance ko the prebe is adjusted after dipole mounting with a 243Y4 Surface
Check job. Before the maasurement, the distancs batwean phantam saace and probe lip i varifisd. Tha
proper measurement distance is selectad by choosing the matching section of -he HAG Test Arch phatom
with the proper device reterence point (upper surface of the dipoie) and t1e matching grid reference pomt {hip
af tha probe) considering the probe sensor offset. The vertical distance to the probe is essential for the
[ECUrgey.

Fewd Pont irmpadancs and Return Loss: These parameters are messured using a HP 8733E Vecor
Network Analyzer, The imocdance is specified at the SMA connestor of the dipole. The influsnce of
reflectizns was el munating by applying the averageng Tunction while moving the dipcle ir the air, atbsast
Them away from any ohslacles.

E- field gishitrurion: E field s measured in tie x-y-plane with an isotropic ERZD-field probe with 160 mW
forward power Lo the antenna leed point. In accordance with |1], the scan area is 20mm wids, its length
edcaeds ths dipole am leagth (180 or Sdmem). The sensor center is 10 mm (in 2) above the op of the dipole
arms, Pwo 30 maxwma &re available near the enc of the dipole arms. Assdming tha dipele arms are perfectly
in one line, the averaqe of these two rraxima (o subgnd 2 and subgrid 81 s determingd 16 compensals for
arry hoh-parallelity to ihe measuremen: plane as wall as the eshisor displacement. Tha k-fia d valua stated
as calibralicn value represents the maxinium of the irterpolated 30-S-field, 10mm above the dipole surfaca.

H-fiehd distribution: H-figkd is measurad with an isotropic H-Tield probe with 100mW forward power to tre
antenna “eed poin, in 4] wey-pare, The scan aréa and Senscr Etances 15 aqu valant i the E-field scan.
The maximurm of ths field is ava lable at the center (subgrid 5) above the feed pont. The H-lield vale stated
ag calibration value repregents the maximum of the interpolated H-field, 10mm above the dipale surface at
thye Teead acind,
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1 Measurement Congitions

ASY system configuration, as far as nat given 01 page 1.

DASY Versian

DASY4. '| V4.7 BT

DASY PP ‘u"erslon

SEMCAD f

V18 B184
i SDHAC P01 BA, #1070 ¢

Phantom HAC Test Arch
i Distance Dipole Top - Probe 10 mm
: Cmter P — -
Scan resolutiun %, @y =7 mm area = 20 x 180 ey

Frequency

835 MHz = 1 hiHz

“Forward power at dipele
onneclor

203 dBm = 130mvW

:Uﬁ(ib [+ [=1

Input power drift
2 Maximum Field values
H-field 10 min abcve dipole surface canditicn interpoiated maximum

Maxmum measy d
Uncertainty for H-Beld measurement §.2% (k=3)

104 vy forwf—.:rd.g.aéu\..;er

0.448 Afm

E-field 10 mm above dipale surface

condmc- ; Interpolated maxi !

Maximire maasured above high end- 100 mW Tarward power 1708 Y¥im
baxim.am measured above lov and 100 mW forward power 1687 Vim ‘
: Averaged maxmum chove arm 100 mW Torward power _ 164.7 Vim
Uncert:uniy for E-fietd rmeasursment 12 8% (k=2}
3 Appendix
3.1 Antenna Parameters
| Return Loss | Impedance

F:eqﬁéncy{_ .
“A0 MA 160d8
: ?‘5.-5 4B .

V4EEmiotonm
,(521+,43}r}h

oomHz

60 e

4+J
IRCEEY

3.2 Antenna Design and Handling

The califration dipole has a symiratifc geomalry with a buail-iv two $i.b matching neawork, whish leads o the

enhanzod sandwidth.

The dipole & built of standard semirgid coaxia catle. The inlemal matening ling is open ended. The antenna is

tharefore cpan for DO signals.

o hat apply force te dipole arrs, as they ars liable 1o bene, The soidered connections near the feedpaint may be
damaged. Aller excesslve mechanical sress or overheating, cheuk the impedance charactarist s to ensure that the

internal matching nelwark is rat affected.

After iong e use will 408 racdiawed power, caly a slight warrring of the dipole nea- the feedpoint can be

rmeasured.

Ceriticaiz Me: GDEISV3I-1062 Jultg
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3.3 Measurement Sheeis

3.3.1 Return Loss and Swith Chart

16 Jul 28BS  16:83:i@

CHI 521 LOG 5 do/REF 15 dB 2-26.499 dB  935.800 GO HHz
T T T T et
: | |
* | | |
S e | = | ] CH1 Mark ars
I [ 1 1:-16.992 dB
| [ 200,604 1Hz
Cor t 4 t
| | | 3-16.012 0B
i T | A0LAAD MHz
i | 478,678 o
| | | 350,609 MHz
g | | e
16 | . | Si-16.790 dB
d i ] 00D 1HT
} 4 4
* | | |
EHzZl s14 4 U FS 252431 & 433986 82719 pH 535.000 060 HHz
Del CHZ Mark ers
11 42,533 %
Car =11.843 0
892,068 FHz
3! 55.953 #
-i5EFE 4
982,880 FHz
. 443363 ¢
e S5eES &
= 952088 IHz
S 43945 ¢
¢ 13.680 &
962,088 1H:
START 337.008 838 MHz i STIP 1 335.200 000 MHe
Certificata MNo) CLB35VE-1082_Julg Page 4 of &
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3.3.2 DASY4 H-field result

Date Time: 15072008 13,4848

Test Laboratory: SPEAG Lah 2
DUT: HAC-Dipole 835 MHz; Type: DE3ISYY; Serial: 1082
Communication System: CW; Frequeney: 835 MHz; Doty Cyeles 101
Medium porameers used: o = 0 mho/m, g, = lip=1 kgtm'
Phintom section: RE Section
Mensurement Standard: DASY 4 (High Precision Asscssment)
DASYA Conliguration:
¢ Probe; H3DWYO - SNODGS, Calibrated: 31, 12,2007
e Sensor-Surface: (Fix Swrface)
o  Electronics: DAEA Sn781, Calibrated: 02,10 2007
& Phuntom: HAC Test Arch with AMCC; Type: SIDHAC PO BA; Secial; 1070
o Measnrament W DASY A, V4T Build 71; Pastprocessing SW: SEMCAD, VI8 Build 18

H Scan - measurement distance from the probe sensor center to CDS35 Dipole = 10mm/Hearving Aid Compatibility Test

(d1x3nlx1)

Measurement grid: dx=ymm, dy=>4mm

Maximum value of peak Total field = 0448 Adm
Probe Moedulation Factor = OO

PDevice Reference Pomi: 0,000, 0.000, «5.30 mm
Reference Value = 0476 Afm: Power Drifl = 0.014 dB
Hearing Aid Near-Field Category: Md (AWT D dB)

Peak [-field m Afin

Grid 1 Crid 2 Crid 3

0.374 0,394 0.370
M4 M4 M4

Cividd 4 Grid 5 Grid &

0.427 0448 0.420
M4 M4 M4

Ciried 7 Goid 8 Cind &
0.354 0.403 0.374
M M4 M

a0
0.000
425 'm
|
i
b5
120 |
17.0 m
=213
0 dB =10.4434/m
Certiicata Mo: COB38VE-1062_Jullg Fage 5ot 6
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3.3.3 DASY4 E-field result

DateTinee: 16,07, 2008 14:38 38

Test Laheralory: SPEAG Lab 2
DUT: HAC-Dipole §35 MHz; Type: DB3SV3; Serial: 1082
Communication System: CW; Frequeney: 835 MHe: Duly Cyele: 191
Medium parameters used: ¢ =0 mhodm, g = 1; p = 1000 g/’
Phantom section: RE Scetion
Measurement Slandard: DASY4 (High Precision Asscssment)
DASY4 Conliguration:
& Probe: ER3DY6 - SN2236; ConvF(L, 1, 1) Calibrated: 31 12,2007
o Sensor-Surface: (Fix Surlace)
e Eleetronics: DAE4 Sn781; Calibeated: 02.10,2007
s Phamom: HAC Test Arch with AMCC; Type: 5D HAC PUL BA; Sevial: 1070

& Measurement SW: DASY4 V47 Build 71; Pastprocessing SW: SEMCAD, V1.8 Build 184

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

(AIx3I6IxT )

Measurement grid; dx=3mm, dy=5mm

Maximum value of peak Toial field = 170.6 ¥im
Probe Maodulalion actor = .00

Device Reference Point: 0.000, 0,000, -6.30 mm
Reference Walue = 112.4 Vin; Power Dnitt = 0,000 dB
Hearing Aid Near-Field Category: M4 {AWF 0 dB)

Peuk E-licld m Yim

Grid | Gridl 2 Grid 3
154.4 158.7 154.6
n4 M4 M4

Ciriel 4 Grid 5§ Cirnd &

81.1 828 79,9
M4 M4 M4

Girid 7 Grid & Ciriel @
163.7 170.6 162.6
M4 M4 M4

L]
c.oon

“TEE

OB = 170.6¥/m

Cenficate Mo, GDa35V3-1082_Juldd Page & of &
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Calibration Laboratory of

Schmid & Parner
Engineering AG

Zoughausstrasse 43, 8004 Turich, Switzedand

Becradited by the Swisa Accreditation Service (SAS)
Thir Swiss Accraditation Service |5 one of the signatorios 1o the EA
Multilaberal Agressment for the recognition of calibration cerlificates

PC Test

Cliont

P,

ST S
; c

PP

M= 5

x“’--':;}l::“y

Schweizerischer Kalibrierdiens!
Service suksse déalonnage
Sarvizlo sviezero O teraturm
Swiss Calibralion Service

Acereditation Ne,: SCS 108

Cerfificato No:

CD1880V3-1064_Mar08

CALIBRATION CERTIFICATE

Uinject

Uabbrabion procadura(s)h

Catibration daba:

Cronchbon of 1hd calbrated tem

Primary Stomdoeds
Power mater ERW-4428
Powir sensod HP BAB1A
Prote ERIOVE

Piooe HAOYS

DAE4

Sacondary Standonds

Powet meter EPM-44198
Powng sensor HP BIE2A
Powei seiof HP BIE2H
Hetwork Analyzer HP 87538
AF gonerator E44338

Cal brabid by:

Approved by

CD1880V3 - SN: 1064

QA CAL-20.v4

Calibration procedure for dipoles in air

March 11, 2008

In Tolerance

Calipeation Squipmant used (METE critial fon cabliation)

[+ 4]

GECH 48004
USITERTERY
SN 238
5H- 6065
S TE

10y

Cal Dute (Caltrales by, Codifzans Mo
03-0c107 (METAS, Mo, 217-00728)
04-0c1.07 (METAS, Mo, 1 7-00726)
31:Dec07 (SPEAS, Mo. SR3.2336_Doct?)
A1 Duw07 (SPEAG, Mo, 43-8085_-Decl7)
ROG07 (SPEAG, No. DAES-78"_0cklT)

sk Duair (fin Froissonj

GEA2420151
JEITHES0T
INBADMLD
JEITA05AS

MY 4130561

17-May-05 (SPEAG, in house chck Oct-07)
11-May-005 (SPEAG, in hosse check Cet07)
Dfedan-02 (SPEAG, ir houss sheck Cet-07)
18-0ctd] (SPEAS, in housi chack Oct-07)
E2Noe0d ISPEALG, in howita chack Oc1-07)

Funcion
Laboratary Technizian

Taechaical Director

This calisraton cadificase shall nol be reprodaced exapl i full withoul we flon appeowal of the laboratany.

This calbration cariicats docusnents the traceabdity O raBonsl SaNGas, which rmaizs o piysical uis of measunemants (50)
Al cafibrations hava boan conducied n the clsed laboratory facilily: andronmant lemparature (22 £ 37°C and humidity < 70%.

Schedubed Calipration
Qo068
Qct-08
a0
D05
Col-08

Scheduled Chack

In houso chook: Nov-08
In ot chock: Nov-08
I st hviche Mo
In b chech: Nov-09
In o ehock: Mov-09

Signaury

= Tr.ﬁatl b

7 M

Issusd Wanch 12, 2008

Cartificale Na: CD1 630V 3-1064_Mar0g
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Calibration Laboratory of
Schmid & Partnar
Lngireering AC

Zeughausstrasse 43, 8004 Zurich, Switzerland Srrgs Callbration $ervice

Schwelzerischer Kallbrierdlenst
Serylca suisse d'élalonnage
Servizio Bvlezers dl taratura

Accredited by the Swiss Aecreditatien Service (SAS) Accredifation Ne.. SCS 108

The Swiss Accreditation Servies is ong of the signatories to the EA
Multilacers! Agreemant for the recognition of calibration certificates
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Methods Applled and Interpretation of Parameters:

»  Coordinate System: y-axis is in the direction of the dipoie arms. 2-axis is frem: the basts of the antenna
‘mounted on the table) towards its feed point batween t1e two dipele arms. waxis is nosmal to the other
axas. In coincidence with standard [1], the messurement planes (probe sensor contoer] arn salected to
ae at g dislance of 18 mm above the top edie of the Jipdale anms.

v (gasurement Condibons: Further deteils arg avallahlz from the hardeop es at the end of e verlifivale.
All figures staled in the certficate are valid at the frequency indicaed, The farward power to the dipole
sonnestor 5 et with a calibrated power Metar zonnected and monitaored with ain auxifary power meter
sonnected to a directional cawplzr. While the digole uncer tast i3 connocted, tha forsard powver is
adjusted to the sams lawel,

s Antenna Positioring: The dipole ls mounted on a HAC Test Arch phanlorm using lhe malching dipole
positionet with tha arms hosizonta, and the feeding cable coming frem the flcor. The measurerrans are
parfermed in a shieldzed room wih absorbers arourd the setup to -educe the reflections,

It is verified batore lhe mounding of the dipode Lndar the Test Arch ghantom, that its arms are porfastly
in & e, ltig Installed on the HAC dipole pasiticnzr with its arms paraliel below the dielectic reference
wis and able to move elastically in vertical direction without chanding its reletive position to the toa
center of the Test Arch phaslom. The vertical distance to the srobe is ardjustrd after dipale mounting
with a DASY4 Surfacs Check job. Bafore the measurerient, the distance botwean prantom surface and
prebe tipis verified. The proper measuremant distznce is selected by choosing the malching section of
the HAC Test Arch shanterm with the proper device reference point (upper surface of tre dipola) and t1e
match ng grid reference aint (fip of the archa) censiderirg tha prabe sensor offset. The vertica!
distance tc the probe is essential for the accuracy.

«  [eed Foint Impedance end Return Loss: These paramctors aee measurad using a HP 8753E Vactar
nNewwork Analyzer, The Impadarce is specfied at the SMA connecler of the dipale. The influence of
reflect'ons was eliminatimg by apelving the ave-aging function while nov g the dipole in the g, ot least
Fhem away from any abstacles,

«  E- figld distribution: E field is measurad in tha x-y-plane with an isatropic ER3D-field proke with 100 my
forward power to the anlenna feed point. In accordance with {11, the sean area is 20mm wida, its lengih
exceads the dipale arr length {180 or 90mm). The sensor senter is 10 mm Jin 2; sbove the top o® the
dipole arms, Two 30 roaxima are available rear the end of tha dipole arms, Assuming thz dipole arns
ara perfectly in o1e ling, t1e average of these twa maxima {in subgrid 2 and subwrid /) is determinad to
compensate lor any non-parallelity to the measurement plane as well as the sensor displacemoent. The
Efleld valus starsd as calibraticn veluz represents e rogsirm um of the intespelaied 30-E-f sld, 10mm
abows the dipois surface,

s H-flald disietbution: H-tiald s megsured with anisotropic H-fie.d probe with 100mWW foniard power to tie
ardanea feed point, m the x-y-plane, The scen ares and senser diztance is equivalent 0 the FE-fiald
scan, The maximum of the field is availzblz at the center (subgrid 5] ebeve the feed point. The H ficld
value stated &8 calibration vaiue represents the meximum of the Interpo ated H-field, 10mm above the
dipole surface at the feed point.
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1. Measurament Conditions

RASY system configuration, as faras nat givenonaage 1.

DASY Verzsion NASY £ Ve 7 B

DASY PP Version SEMCAD V168178
Phantom HAG TestArck | SJHAC PO1 BA, #1070
Distance Dipole Top - Probe Center 1€ mra

_Er_;;ﬁhl"-esoluﬁon - dx, dy=5mm args = EGl;:néalmm

Frequency 1880 MHz = 1 MHz
Forward power at dipole connector 20,0 dBrry = $00mWVW
Input power drift < 005 dB .
2. Maximum Figld values
H-field 10 mm above ﬁ?po!e surface conditicn Interpolated maximum

fdaxirmur maasired

100 v forward power 0.463 Aim

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

E-field 10 mm above dipole surface condition Interpolated maximum |
Waximurm measured akove high end 100 Wy Tarward poswer 135,86 V/m
Wlaximuam measurad above low ed 100 W forward power S 359 Wim
Averaged mexiinum above arm 100 n forward powet 1356.3 ¥/im
Uncertainty far E-fisle maasdrement: 12.8% k=27
3. Appendix
3.1 Antenna Parameters
Frequensy Return Less [ Impadance B
1TIOMH:e 21.54dB {475 +j7830m
1880 MHz - 20948 ( 4%.4 + 0.9 ) Ohm
1900 MHz 211dB B {5°.8+j8.8)0hm
1950 MHz 26008 ) {548-i21)0m _
2060 fuHz 551 dl3 [ 44.9 +J1.1) Ghm )

3.2 Antenna Design and Handling

The callbration o pale has a symmetric geomealry willl a buill-in lwe stub matching network, which fsacs 1o the

enhansed bandwidth.

The dipole is built of standard seminigid soaxial cable. The intarnal matcaing line is open ended. The srtenna is
tharafore open for DC signals.
Do nat apply force to dipole a-ms, as they are liakle ta hend. 1 he soldered cannectiens near the f2edpoint may
ba damaged, After sxcessive mechanical stress ar overhesting, check the irpedance chargoteristieg 10 ansura

thal the rilemal matshi

ng network is not affected,

Atte- lorg ter use with 400 radiated powar, oty & slight warming of the dipele near the feardpaint ran ba

mpasured.
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3.3 Measurement Sheets

3.3.1 Return Loss and Smith Chart

12 Mar 2808 18:53:32

CHD $41  LOG 5 dB/REF -18 dB 2-20,940 dB 1 590.00@ 608 MH=
* |
T CA1 Markers
.
e 1:-21,492 dB
z ~. 171600 6z
i 1
" 2-21.876 dB
W 1.98€B8 B4z
(1}\ o -% 41-25,960 dE
§ o | 135608 GHz
Bvg | ot #

16 | 525,143 dB
260680 GHz

CHZ 41 1 U F& 248,446 0 2.9355 4 7SE.46 pH 1 250,008 U908 HAz
el CH2Z Markers
13 47,5080 &
Cor f F“u\ 7.8457 o
| 171688 GHz
{ 3 SLF70 &
| £.545¢ o
) Eaa] | 1. 98608 GHz
Y 4t 54.£30 4
fva - 21358 &
1LGEB0 Gz
£

5t 44,
: / 1.8
e B 2,68600 Giz

CEHTER 1 880.8686 858 MHz

B

SPAH 1 B20.000 600 MHz
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3.3.2 DASY4 H-Field Result
Date/Time: 11032008 15:03:42

Test Laboratory: SPEAG Lub 2

DUT: HAC Dipole 1880 MITz; Type: CDI880V3; Serial: 1064
Communication System: CW; Freguency: 1880 Mz Duly Cyele: 101
Medium paramelers used: o= 0 mho/m, & = 13 p= | kg/m’
Phantam section: H Dipole Section
Measurement Standard: DASY4 (High Precision Asscssment)
DASY4 Conliguration:

s Probe: H3DV6 - SNGOES; Calibrated: 31.12.2007

e Sensor-Surface: (Fix Surface)

& EHlectronics: DAES Sn781; Calibrated: 021002007

»  Phantom: HAC Test Arch with Coil; Type: SD HAC FOL BA: Serial, 1070

e Measurcienl SW [2ASY S, V4.7 Build 61; Postprocessing SW: SEMCAD, ¥ 1.8 Build 176

E Sean - Sensor Center 10mm above CDISS0Y 3 Dipole/Hearing Aid Compatibility Test (41x181x1):
Measurement grid: dx=5mm, dy=3mm

Maximum value ol peak Total field = 0,463 A/m

Probe Modulation Factor = 1.00

Device Relerence Point: 000, G000, 254,77 mm

Reference Valoe = 0,400 &l Power Drift = (L0011 dB

Heaving Aid Near-Field Category: M2 (AWF 0 dB)

Peak H-field in A/m

i 1 Chid 2 Cirid 3
0.400 0.421 0402
M2 M2 M2

Grid4  |Grids | Grid 6
0.490  |0.463  |0.443
M2 M2 M2
Grid7 |Crid8 | Grid 9
0402|0427 |0.407
M2 M2 M2

dB
— 0.000

-3.00

-a.00

0dB = 0463A/m
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3.3.2 DASY4 E-Field Resull
Date/Time: [10L03.2008 16:23:45

Test Laboratory: SPEAG Lab 2

DUT: HAC Dipole 1830 MHz; Type: CDIS80V3; Serial: 1064
Communication System: CW; Frequency: 1880 MHEz; Duty Cycle: 111
Medium parameters used: @ = 0 mho/m, & = 15 p= 1000 kg/nr'
Phantom seetion: B Dipolz Section
Measwreinent Standard: DASY 4 (High Precision Assessment)
DASY4 Configuralion:

s Probe: ER3DVE - SN2336; ConvB(L, 1, T Calibrated: 3112 2007

o Sensor-Svrface: (Fix Swrface)

¢ [Blectronics: DAES SnTR1; Calibrated: U2, 102007

e Phanlom: HAC Test Arch with Coil; Type: SIDHAC POL BA; Serial: 1070

s Measurement SW: DASY4, V4.7 Build 61; Pusiprovessing SW: SEMCAD, V1.8 Build 176

F Scan - Sensor Center 10mm above CD1880V3 Dipole/Hearing Aid Compatibility Test (41x131x1):
Measurement grid: dx=5mm. dy=3mm

Maximum value of peak Total field = 136.6 Vim

Proba Modulation Factor = 1.00

Dievize Reference Poine 0.000, 0,000, 354.7 mm

Reference Value = 1517 Vim; Power Drift = 0,009 dB

Ilcaring Aid Near-Field Category: M2 (AWF ¢ dB)

Peak E field in ¥/m

Grid 1 Grid 2 Grid 2
133.1 136.6 1320

M2 M2 M2
Cirid 4 Grid 5 Grid 6
88.2 90.1 86.1
M3 M3 M3

Grid 7 Grid & Grid @
128.9 1359 132.8
M2 M2 M2

i
I 0oon
-‘I.!'ui
-7

451
B.14
-G8 L ) g
0 dB = 136.6Vim
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4 Additional Maasuramenis

4.1 Measurement Conditions

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

Uz, dy =5 mm

arga =20 % 30 mm

1730 MHz = 1 WiHz

Forward gower at dipole connector

20,0 dBrm — 100

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

Interpolated maximuwm

maximusm measured

100 W farward pawer

0.487 Alm

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

E-field 18 mm above dipoie surface condition Interpotated maximum
Muaxirmam measure:d abowe high end 100 mW farward power 145.6 V/m
Maxirmam maasurad above low 2nd 100 My farward gowar 146.1 Yim
Avaraged meximum abave arm 100 MWy foruard power 146.4 ¥im
Urcertainly for E-field measurement 12.8% (k=2}
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4.31 DASY4 H-Field Result

Test Laboratory: SPEAG Lab 2

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

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

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

DateTime: 11032008 15:03

42

E Scan - Sensor Center 10mm above CIMSS0V 3 Dipole @ 1730 MHz/Hearing Ald Compatibility Test (41x181x1):
Measuremenl grid: dx=5mm, dy=3mm
Maximum value of peak Total field = 0.4587 Afm
Probe Modulation Factor = 1,00

Device Belerence Point: C.000, 0.000, 354.7 mm
Reference Value = 0,318 Adm; Power Difi = 0,005 ¢B
Hearing Aid Near-Field Category: M2 (AWF 0 dI¥)

Peak 1-feld in Afm

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

1dB = 1.463Am
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4.3.2 DASY4 E-Field Result
Date/Time: 11032008 16:23:45

Tesl Luberatory: SPEAG Lab 2

DUT: HAC Dipole 1880 MHz; Type: CD1880V3; Serial: 1064
Cummunication Systzm: CW, Frequency: 1880 MHz; Duty Cycle: 111
Medium parameters used: = 0 mhofm, £ = 1; p= 10 kg/m”
Phantam section: E Dipole Section
Measurcment Standard; DASY4 (High Precision Assessment)
DASY 4 Configuration:
¢ Probe: ER3DVEG - SN2336; ConvE(1, 1, 13 Calibrated: 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

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

E Scan - Sensor Center 10mm above CDI880V3 Dipole @ 1730 MHz/earing Ald Compatibility Test (41x181x1):
Measurcment grid: dx=Smm, dy=Smm

Waximuom value of peak Total field = 146.6 Vim

Probe Maodulation Factor = 1.00

Device Reference Point: 0,000, 0,000, 354.7 mm

Reference Yalue = 1625 Vin, Power Drift = 0,013 dB

Hearing Aid Mear-Field Category: M2 (AWF 0 dI})

Peak L-liell in Viim

Grid Corid 2 Grid 3
142.6 146.6 141.7

M2 M2 M2
Grid = Grid 5 Grid 6
9.8 102.1 97.7
M3 M3 M3

Grid 7 Grid & Grid 9

1388 146.1 1426
M2 M2 M2

dB
000 F
|

i =

0 dB = 136.46%/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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