UL International EMC Services

333 Pfingsten Road
INTERRATIOMAL SERVICES Northbrook, lllinois 60062-2096

(800) 873-8536
Fax No. (847) 272-8864
http://www.ul.com/hitech/emc/

January 23, 2007

Motorolalnc.

Attn:  Mr. Doug Hammers
600 N. USHWY 45
Libertyville, IL 60048

us
UL Reference: File MC15003, Project 07CA 04810
Subject: EMC Test and Measurement Report for

Cdl Phone 19881-1, FCCID - IHDT56HW2.
Dear Mr. Hammers:

We have provided with this letter your EMC Test Report for the above referenced model. The
product was determined to comply with the requirements noted in the report.

Please review the attached report and direct any questions or comments to me.

We appreciate your interest in UL’s EMC Services, and encourage you to contact usin the
future should you need EMC test services. This closes Project 07CA04810.

Best regards, Reviewed by:
/z(,é? &t)/&'jfy 4&‘&;\'\—
5 F
-~ A L tem
L A
L
Lou Madjarov (Ext 43957) Jack Steiner
EMC Sr. Project Engineer Section Manager
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EMC —-TEST REPORT

Issue Date: January 23, 2007

O EMISSIONS

IMMUNITY

Test Report FileNo. : MC15003
Project No. : 07CA04810
Kind of Product . Bluetooth Cell Phone
Applicant . Motorola Inc.
License Holder . Motorola Inc.
Address . 600 N. USHWY 45

. Libertyville, IL 60048

. US
Manufacturer . Same as Applicant
Test Result . COMPLIANT

Thisreport without appendices consists of 10 pages. Appendix A containstest photos,
Appendix B containsoriginal test data, Appendix C contains dwell measurement and
Appendix D contains oper ating instructions provided by the manufacturer. The data
contained in thisreport reflects only theitemstested in the configurations and mode of
operations described. An attempt has been madeto arrange the EUT, with the equipment
provided, into a test configuration which maximizes the observed emissions of the EUT
while simulating, as close as practical, a typical end-useinstallation.

Underwriters Laboratories Inc. authorizes the above company to reproduce
this report provided it is reproduced in its entirety.

UnderwritersLaboratoriesinc. 333 Pfingsten Rd. Northbrook, IL 60062
Fax: (847) 272-8864
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1.0 GENERAL PRODUCT DESCRIPTION

The equipment under test (EUT) is a BlueTooth cell phone 19881-1, FCC ID - IHDT56HW2.

1.0.1 Equipment Mobility:
Hand-held

1.0.2 Test Voltage and Frequency:

Voltage (V) Freguency (H2)
Cell phone battery DC

1.1  MODEL DIFFERENCES
Any other model(s) represented by the models tested in thisinvestigation will be
documented by the manufacturer.

1.2 ENVIRONMENTAL CONDITIONSIN TEST LAB
Temperature: 20-25°C

Relative Humidity: 30-60% RH
Atmospheric Pressure: 860-1060 mbar
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1.3 CALIBRATION OF EQUIPMENT USED FOR MEASUREMENT

All test equipment and test accessories are calibrated on aregular basis. The
maximum time between calibrationsis one year or what isrecommended by the
manufacturer, whichever isless.

All test equipment calibrations are traceable to the National Institute of Standards
and Technology (NIST), therefore, all test data recorded in thisreport istraceable

toNIST.
Equipment Calibration Data
Manufacturer Item Name Model # Serial Calibration Calibration
Name Description Number Date Due Date

Hewlett Packard QP Adapter 85650A 2811A01069 1/05/07 1/05/08
Hewlett Packard S/A Display 8566B 2542A12974 1/05/07 1/05/08
Hewlett Packard S/A 8566B 2637A03376 1/05/07 1/05/08
Rohde & Schwartz  S/A FSEK20 DE2525315  1/04/07 1/04/08
Chase Bi-Con Antenna 30-300MHz VBAG6106A 1246 08/15/06 08/15/07
Chase Log-Periodic Antenna UPA6109 1060 3/17/06 3/17/07
EMCO Horn Antenna 1-18GHz 3115 2638 8/09/06 8/09/07
EMCO Horn Antenna 2-4GHz 3161-02 9906-1052 N/A N/A
EMCO Horn Antenna 4-8GHz 3161-03 9905-1041 N/A N/A
EMCO Horn Antenna 8-12GHz 3160-07 9902-1114 N/A N/A
EMCO Horn Antenna 12-18GHz 3160-08 9904-1100 N/A N/A
EMCO Horn Antenna 18-26.5GHz 3160-09 990345-003 N/A N/A
UL 40 GHz BOMS Signal Path ULBOMS - 2/2005 2/2007
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1.4  EUT CONFIGURATION(S)
See Appendix A for individual set-up configuration(s). In addition tothe EUT, the
following peripheral devices and/or cables were connected during the
measur ement:
Phone was tested in battery mode only. No external cables (USB, Headphone or
Charger) were attached per manufacturer’ s request.
Device Manufacturer Submission # Serial # FCCID
EUT Motorola Corp 19881-1 - IHDT56HW?2
15 EUT OPERATING MODE(S)
The equipment under test was operated during the measurements under the
following conditions:
» Per manufacturer’s request tests were performed in the Bluetooth mode only. See
Appendix C for manufacturer's provided instructions for configuring the phone
to operate in this mode.
= Testswere performed at low, mid and high channels.
» Testswere performed with EUT orientated along X, Y and Z orthogonal axis.
1.6 DEVICE MODIFICATIONS
The following modifications wer e necessary for compliance:
None
File MC15003 Project 07CA04810 Page 5 of 10
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20 EMISSIONSTEST REGULATIONS

The following test were performed according to the following regulations:

= Thespuriousradiated emission requirements of paragraph 15.247(d) of
CFR47 Part 15 2006, specifically "radiated emissions which fal in the
restricted bands, as defined in Section 15.205(a), must also comply with the
radiated emission limits specified in Section 15.209(a) (see Section 15.205(c)).

= Under this project only 30 to 1000MHz, 1 to 25GHz and band-edge
measurements were performed.

= Additional guidance was obtained from FCC Document, DA 00-705, Filing and

Measurement Guidelines for Frequency Hopping Spread Spectrum Systems
Released March 30, 2000

File MC15003 Project 07CA04810 Page 6 of 10
UL International EMC Services www.ul.com/hitech/emc (800) USE UL EMC



FCCID - IHDT56HW2

RADIATED ELECTRIC FIELD EMISSIONS, 30 TO 1000MHz

Test Location

10 Meter Semi- Anechoic Chamber

UL Procedure
Northbrook Work Instruction for Measurement of Radiated Emissions (EMC)
08-CA-W0030

Test Instruments

Hewlett Packard Model 8566B Spectrum Analyzer EMC4085

Model 85650A Quasi-peak Adapter EMC4016
Miteg AM-3A-000110-N Preamp EMC4151
Antennas

Chase EMC Ltd., Biconical Antenna Model VBAG6106A S/N 1246
Chase EMC Ltd., Log Periodic Antenna Model UPA6109 S/N 1060

Freguency Range of M easurement
30MHz1000MHz

M easurement Distance

10 meters

Test Results

The requirements are:
MET

Remarks

See App. B for complete test results.
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RADIATED ELECTRIC FIELD EMISSIONS, 1 TO 25 GHz
BAND-EDGE MEASUREMENTS

Test Location
10 Meter Semi- Anechoic Chamber
UL Procedure

Northbrook Work Instruction for Measurement of Radiated Emissions (EMC)
08-CA-W0030

Test Instruments

Rhode & Schwarz, Spectrum Analyzer, 9kHz40GHz, EMC 4182
UL BOMS Signa Path

Antennas
Emco Double-Ridge GuideHorn 3115 2638
Emco Horn Antenna 2-4GHz 3161-02 9906-1052
Emco Horn Antenna 4-8GHz 3161-03 9905-1041
Emco Horn Antenna 8-12GHz 3160-07 9902-1114
Emco Horn Antenna 12-18GHz 3160-08 9904-1100
Emco Horn Antenna 18-26.5GHz  3160-09 990345-003

Frequency Range of Measurement
1to 25 GHz

M easurement Distance
3 meters

Test Results

The requirements are:
MET

Remarks
See App. B for complete test results.

Preliminary peak scans were performed in low, mid and high channels as well as with
EUT configured along X, Y and Z orthogonal axis. Final maximized (azimuth and
height) measurements were then performed under worst-case configuration as
determined during preliminary measurement.
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30 IMMUNITY TEST REGULATIONS

Immunity testing was not performed per the request of the manufacturer nor
required by CFR 47, Part 15.
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4.0 GENERAL REMARKS
Sample Receipt Date :
Test Dates

Start
End

41 SUMMARY

FCCID - IHDT56HW2

January 12, 2007

January 15, 2007
January 17, 2007

The requirements according to the technical regulations are:

MET

Underwriters Laboratories Inc.
333 Pfingsten Road
Northbrook, IL 60062 USA

Test Engineer:

A Ak Lo

Lou Madjarov (Ext 43957)
EMC Sr. Project Engineer
International EMC Services

File MC15003 Project 07CA04810
UL International EMC Services

Reviewed by:

o Ly~

Jack Steiner
Section Manager
International EM C Services
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APPENDIX A

PHOTOS
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For photo refer to Radiated Emissions
Appendix A, 19881-1, 07CA04810 X-Axis
For photo refer to Radiated Emissions
Appendix A, 19881-1, 07CA04810 Y-AXxis
For photo refer to Radiated Emissions
Appendix A, 19881-1, 07CA04810 Z-AXis
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APPENDIX B

TEST DATA

EMISSIONS

Radiated Electric Fidld Emissions
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UNDERWRITERSLABORATORIESINC.
Radiated Emissions
Date Tested: 01-17-2007

M anufactur er : Motorola Inc.
Equipment Under Test . 19881-1 Cdl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 120 kHz
M easur ement Distance . 10 meter
Antenna Type : 30- 300 MHz, Biconical
300 - 1000 MHz, Log-Periodic
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UNDERWRITERSLABORATORIESINC.
Radiated Emissions
Date Tested: 01-17-2007

M anufacturer . Motorola Inc.
Equipment Under Test : 19881-1 Céll Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode : Peak (pk)
Bandwidth 1 120 kHz
M easur ement Distance : 10 meter
Antenna Type : 30-300 MHz, Biconical
300 - 1000 MHz, L og-Periodic
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| | ' oo ERadiGted Emissions
! ! H ! ! - i Motorolao
L F[BT Cel |l Phone
H H H H H H H . 19881 -1
; ; A (|Y-Axis CH BB
=] | S A SO A I N L|Red=Hor izontol Green=Uertical
e e R A s L
AR R N S SO NS S NS USSR RS SO SO SO S S
3 : : : oo : : : : : oo
- ' ' ' ' ' ' ' ' ' ' ' ' ' ' '
L e e e e R Tt R S s
_D H H H H H H H H T T T T T T T
33 H H H H H H H H H H H H H H
n 48 e At R S RN N S — SRR S M
e : : : I : : : : : i
30 e 1 ' | —T@me
FPEquEHCH [MH=]
File MC15003 Project 07CA04810 Page B3 of B30

UL International EMC Services  www.ul.com/hitech/emc/ (800) USE UL EMC



FCCID - IHDT56HW2

UNDERWRITERSLABORATORIESINC.
Radiated Emissions

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)

Bandwidth : 120 kHz

M easurement Distance 10 meter

Antenna Type : 30-300 MHz, Biconical

Date Tested: 01-17-2007

300 - 1000 MHz, Log-Periodic
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UNDERWRITERS LABORATORIESINC.
Radiated Emissions
Date Tested: 01-17-2007

M anufactur er : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 120 kHz
M easur ement Distance : 10 meter
Antenna Type : 30-300 MHz, Biconical
300 - 1000 MHz, Log-Periodic
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UNDERWRITERSLABORATORIESINC.
Radiated Emissions
Date Tested: 01-17-2007

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)

Bandwidth : 120 kHz

M easurement Distance 10 meter

Antenna Type : 30-300 MHz, Biconical

300 - 1000 MHz, Log-Periodic
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UNDERWRITERSLABORATORIESINC.
Radiated Emissions
Date Tested: 01-17-2007

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)

Bandwidth : 120 kHz

M easurement Distance 10 meter

Antenna Type : 30-300 MHz, Biconical

300 - 1000 MHz, Log-Periodic
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UNDERWRITERSLABORATORIESINC.
Radiated Emissions
Date Tested: 01-17-2007

M anufactur er : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 120 kHz
M easur ement Distance : 10 meter
Antenna Type : 30-300 MHz, Biconical
300 - 1000 MHz, Log-Periodic
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UNDERWRITERSLABORATORIESINC.
Radiated Emissions

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)

Bandwidth : 120 kHz

M easurement Distance 10 meter

Antenna Type : 30-300 MHz, Biconical

Date Tested: 01-17-2007

300 - 1000 MHz, Log-Periodic
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UNDERWRITERSLABORATORIESINC.
Radiated Emissions
Date Tested: 01-17-2007

M anufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 120 kHz
M easur ement Distance ;10 meter
Antenna Type : 30-300 MHz, Biconical
300 - 1000 MHz, Log-Periodic
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UNDERWRITERSLABORATORIESINC.

Radiated Emissions

Date Tested: 01-15-2007

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement . CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1MHz
M easur ement Distance 3 meter
Antenna Type : 1-25GHz Horn Antenna Array
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UNDERWRITERSLABORATORIESINC.

Radiated Emissions

Date Tested: 01-15-2007

M anufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement . CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth . 1 MHz
M easurement Distance . 3 meter
Antenna Type : 1-25GHz Horn Antenna Array
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Radiated Emissions

Manufacturer : Motorola Inc.

Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)

Bandwidth : 1MHz

M easurement Distance . 3 meter

Antenna Type : 1-25GHz Horn Antenna Array
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Radiated Emissions

Date Tested: 01-15-2007

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1MHz
M easur ement Distance 3 meter
Antenna Type : 1-25GHz Horn Antenna Array
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Radiated Emissions

M anufacturer . Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)

Bandwidth . 1MHz

M easur ement Distance . 3 meter

Antenna Type

Date Tested: 01-15-2007
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Date Tested: 01-16-2007

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement . CFR 47 Part 15 ClassB
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Antenna Type : 1-25GHz Horn Antenna Array
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Radiated Emissions

Date Tested: 01-16-2007

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1MHz
M easur ement Distance 3 meter
Antenna Type : 1-25GHz Horn Antenna Array
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Radiated Emissions
Date Tested: 01-16-2007

Manufacturer : Motorola Inc.

Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)

Bandwidth : 1 MHz

M easurement Distance . 3 meter

Antenna Type : 1-25GHz Horn Antenna Array
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Radiated Emissions

Date Tested: 01-16-2007

M anufactur er : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1 MHz
M easur ement Distance : 3 meter
Antenna Type : 1-25GHz Horn Antenna Array
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M anufacturer
Equipment Under Test
Requirement

Detection Mode
Bandwidth

M easur ement Distance
Antenna Type

FCCID - IHDT56HW2
UNDERWRITERSLABORATORIESINC.

Radiated Emissions
Date Tested: 01-16-2007

: Motorola Inc.

: 19881-1 Cdl Phone

. CFR 47 Part 15 ClassB
. Average (VBW=10H2)

. 1MHz

. 3 meter

. 1-25GHz Horn

FI NAL AVERAGE DATA

Preliminary peak scans were performed in low, mid and high channels as well aswith EUT configured
along X, Y and Z orthogonal axis.

Per clause 15.35 of CFR 47, Part 15 and DA 00-705, the measured field strength was determined by
averaging the pulse train over a 0.1 second interval.

Per data provided by the manufacturer the EUT’s measured dwell time is 2.89 ms and based on the
fact that the same channel will not be reused within 100 ms period, the average value of measured
emissions is calculated as follows:

2.89 ms/ 100ms = 0.0289

20log (0.0289) = -30.78dB

When the calculated relaxation is applied to the measured field strength the levels were well below the
limit and no average measurements were considered necessary.

See Appendix C for Dwell Time measurement provided by the manufacturer.
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Radiated Emissions
Date Tested: 01-15-2007

M anufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone (Inband)
Requirement . CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1MHz
M easur ement Distance . 3 meter
Antenna Type : 2-4GHz Horn
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Radiated Emissions
Date Tested: 01-15-2007

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone (Inband)
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1MHz
M easurement Distance 3 meter
Antenna Type : 2-4GHz Horn
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Radiated Emissions
Date Tested: 01-15-2007

M anufactur er : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone (Inband)
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1 MHz
M easur ement Distance : 3 meter
Antenna Type : 2-4GHz Horn
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Radiated Emissions
Date Tested: 01-15-2007

Manufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cell Phone (Inband)
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1 MHz
M easurement Distance . 3 meter
Antenna Type : 2-4GHz Horn
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Radiated Emissions
Date Tested: 01-15-2007

Manufacturer . Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone (Inband)
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth . 1MHz
M easur ement Distance . 3 meter
Antenna Type : 2-4GHz Horn
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Radiated Emissions
Date Tested: 01-16-2007

M anufacturer . Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone (Inband)
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth : 1 MHz
M easur ement Distance . 3 meter
Antenna Type : 2-4GHz Horn
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Radiated Emissions
Date Tested: 01-16-2007

M anufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cédl Phone (Inband)
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Peak (pk)
Bandwidth . 1 MHz
M easurement Distance . 3 meter
Antenna Type : 2-4GHz Horn
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Radiated Emissons
Date Tested: 01-16-2007

M anufactur er : Motorola Inc.
Equipment Under Test : 19881-1 Cdl Phone (Inband)
Requirement : CFR 47 Part 15 ClassB
Detection Mode : Peak (pk)
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M easur ement Distance : 3 meter
Antenna Type : 2-4GHz Horn
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Radiated Emissions
Date Tested: 01-16-2007

M anufacturer : Motorola Inc.
Equipment Under Test : 19881-1 Cdl Phone (Inband)
Requirement : CFR 47 Part 15 ClassB
Detection Mode : Peak (pk)
Bandwidth : 1 MHz
M easur ement Distance . 3 meter
Antenna Type . 2-4GHz Horn
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UNDERWRITERSLABORATORIESINC.
Radiated Emissions
Date Tested: 01-16-2007

M anufacturer : Motorola Inc.
Equipment Under Test: 19881-1 Cell Phone
Requirement : CFR 47 Part 15 ClassB
Detection Mode . Average (VBW=10H2)
Bandwidth : 1MHz

M easurement Distance : 3 meter

Antenna Type : 1-25GHz Horn

FI NAL AVERAGE DATA

Preliminary peak scans were performed in low, mid and high channels as well as with EUT configured
along X, Y and Z orthogonal axis.

Per clause 15.35 of CFR 47, Part 15 and DA 00-705, the measured field strength was determined by
averaging the pulse train over a 0.1 second interval.

Per data provided by the manufacturer the EUT’s measured dwell time is 2.89 ms and based on the
fact that the same channel will not be reused within 100 ms period, the average value of measured
emissions is calculated as follows:

2.89 ms/ 100ms = 0.0289

20log (0.0289) = -30.78dB

When the calculated relaxation is applied to the measured field strength the levels were well below the
limit and no average measurements were considered necessary.

See Appendix C for Dwell Time measurement provided by the manufacturer.
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APPENDIX C

TIME OF OCCUPANCY (DWELL TIME)

CFRA7 Part 15.247

Measurement Procedure

The RF output port of the Equipment-Under-Test is directly coupled to the input of the EMC analyzer
through a specialized RF connector and a 10dB passive attenuator. A fully charged battery was used for
the supply voltage.

The Bluetooth hopping function of the EUT was enabled. The following spectrum analyzer settings were
used:

Span = zero span, centered on a hopping channel

RBW =1 MHz

VBW = RBW

Sweep = as necessary to capture the entire dwell time per hopping channel
Detector function = peak

Trace = max hold

ISECUENCINE

The marker-delta function was used to determine the dwell time.

Measurement Results

Attached
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Dwdl Time
MOT:Bluetooth Dwell Time ERCT195831 Mkrl & 2389 ms
Ref 10 dBm Atten 20 dB 0.007 dB
Poak T 5 Center Freq
o] L 244100000 GHz
Log
10
dB/f Start Freg
244100000 GHz
Stop Freg
244100000 GHz
CF Step
F22.000000 kHz
Auto hlan

bl WW MN‘ Freg Offset

53 FS
0.00000000 Hz

A AA
Signal Track
On Off
Start 2.441 GHz Stop 2441 GHz | Scale TYDE
Res BW 1 MHz VBW 3 MHz Sweep 4 ms (101 pts) g =i
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APPENDIX D

BT Operating Instructions provided by Motorola in an e-mail communication dated January 12, 2007.
For_confidentiality reasons the information is not provided and it is available upon authorized request.
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