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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

Declaration

Statement of Per for mance:

The BlackBerry Wirdess Handheld, modd RAQ40GW when configured and operated per RIM’s
operation ingructions, performs within the requirements of the test standards.

Declar ation:

We hereby certify that:

The test data reported herein is an accurate record of the performance of the sample(s) tested.

The test equipment used was suitable for the tests performed and within the manufacturers published
specifications and operating parameters.

The test methods were consistent with the methods described in the relevant standards.

Tested by

[ gun B eho

Maurice Battler
Compliance Specidist Date: 20 July 2004

MG

Masud S. Attayi, P.Eng.
Senior Compliance and Certification Engineer Date: 21 July 2004

Reviewed and Approved by:

Pl A Gy

Paul G. Cardind, Ph.D.
Manager, Compliance and Certification Date: 27 July 2004
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

A) Scope

This report detalls the results of compliance tests which were performed in accordance to the
requirements of :
0 FCC CFR 15 Subpart C, Dec. 8, 2003
O Industry Canada, RSS-210, Issue 5, Nov./2001, Low Power Licence-Exempt
Radiocommunication Devices

B) Product Identification

at:

The equipment under test (EUT) was tested at the Research In Maotion (RIM) EMI test facility, located

305 Phillip Street
Waterloo, Ontario
Canada, N2L 3W8
Phone 519 888 7465
Fax: 519 888 6906
Web Site: www.rim.com

The testing began on June 28, 2004 and completed on July 19, 2004. The sample equipment under test

(EUT) i
la

ncluded:

BlackBerry Wirdess Handheld, modd number RAQ40GW ASY-07200-001 revison F with
ASY-07220-001 revison J, RF PCB version 004, PIN 2013505F, FCC ID L6ARAQ40GW,
|C: 2503A-RAQ40GW.

1b  BlackBerry Wirdess Handheld, model number RAQ40GW ASY-07200-001 revison 1A with
ASY-07220-001 revison 1A, RF PCB verson 004, PIN 2013239F, FCC ID
L6ARAQ40GW, IC: 2503A-RAQ40GW.
2a. Travd Charger, modd number PSMO5R-050CH, part number ASY-03746-003 with an
output voltage of 5.0 volts dc and attached USB data cable with alead length of 0.71 metres.
2b) Externd Battery Charger model, number BCM6710A, part number ASY-07042-001.
2c) North American Travel Charger, modd number PSM04A-050RIM, part number ASY-07040-
001 with an output voltage of 5.0 volts dc and attached USB data cable with a lead length of
0.73 metres.
2d) Trave Charger, modd number PSMO5R-050Q, part number ASY-04078-001 with an output
of 5.0 voltsdc.
2¢) Rapid Battery Travel Charger, model number PSMOBR-050RIM, part number ASY-07041-
001 with an output voltage of 5.0 volts dc and attached USB data cable with a lead length of
0.85 metres.
3) USB datacable, mode number HDW-04162-001, 1.45 metreslong.
4)  Headset, model number HDW-03458-001. The lead length was 1.25 metreslong.
For the purpose of this report, items 1a and 1b are interchangeable. The differences do not impact the
test results.

This report shall NOT be reproduced except in full without the written consent of Research In Motion Limited.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

The tranamit frequency ranges for the BlackBerry Wirdess Handheld model number RAQ40GW are:
GSM850 824 to 849 MHz, GSM 880 to 915 MHz, DCS 1710 to 1785 MHz, PCS 1850 to 1910
MHz and Bluetooth 2402 to 2480 MHz.
C) Support Equipment Used for the Testing of the EUT
1) Communication Tester, Rohde & Schwarz, modd CMU 200, serid number 100251
2) Communication Tester, Rohde & Schwarz, model CMU 200, seria number 837493/073
3) DC Power Supply, H/P, modd 6632B, serid number US37472178
D) Test Voltage
The ac input voltage was 120/230 volts, 60/50 Hz where gpplicable. This configuration was per RIM’s

pecifications.

E) Test Results Chart

SPECIFICATION Test Type REQS’I' s | Performed By
FCC CFR 47 Part 15.207 . .
IC RSS-210 AC Conducted Emissions Yes Masud Attayi
FCC CFR 47 Part 15.209 Radiated Emissions Yes Masud Attayi
20 dB Bandwidth,
FCC CFR 47 Part 15.247(a) | Carrier Freq. Separation -
IC RSS-210 Number of Hopping freq. Yes Maurice Battler
Dwell Time
FCC CFR 47 Part 15.247(b) .
IC RSS-210 Max. Peak Output Power Yes Maurice Battler
Band Edge Compliance
::CCSSCSFZR]_?; Part 15.247(c) Spurious RF Conducted Yes M aurice Battler
) Emissions

This report shall NOT be reproduced except in full without the written consent of Research In Motion Limited.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

F) Modifications to EUT

No modifications were required to the EUT.

G) Summary of Results

1) AC CONDUCTED EMISSIONS

The conducted emissons were measured while usng the test procedure outlined in CISPR
Recommendation 22 through a 50 Ohm Line Impedance Stabilization Network (LISN), which was
inserted in the power line to the equipment to provide the specified impedance for measurements.
The EUT was placed on a nonconductive wooden table, 80 cm high that was positioned 40 cm from
avertica ground plane. The RF output of the network was connected to an EMI receiver sysem
with characterigtics that duplicate those of the receiver specified in CISPR Publication 16.
Thefollowing test configurations were measured:

1.

The Handhdld in battery charging mode with Bluetooth transmitting was connected to the
Travel Charger, model number PSM05R-050CH, part number ASY-03746-003. The ac
input to the Travel Charger was 230 volts, 50 Hz

The Handheld in baitery charging mode with Bluetooth transmitting was connected to the
Externa Battery Charger, pat number ASY-07042-001. The ac input to the Externd
Battery Charger was 230 volts, 50 Hz.

The Handheld in battery charging mode with Bluetooth transmitting was connected to the
North American Travel Charger, part number ASY-07040-001. The ac input to the North
American Travel Charger was 120 volts, 60 Hz.

The Handheld in baitery charging mode with Bluetooth transmitting was connected to the
Travel Charger, part number ASY-04078-001 viathe USB data cable. The ac input to the
Travel Charger was 230 volts, 50 Hz.

The Handhdd in battery charging mode with Bluetooth transmitting was connected to the
Repid Battery Travel Charger, part number ASY-07041-001. The ac input to the Rapid
Battery Travel Charger was 230 volts, 50 Hz.

The sample EUT’ s conducted emissions were compared with respect to the FCC CFR 47 Part 15,
Subpart C (CISPR 22) and RSS-210, Class B limit. The sample EUT had aworse case test margin
of 9.6 dB a 0.150 MHz using the average detector mode for the North American Travel Charger
test configuration.

M easur ement Uncertainty +2.0 dB

To view the test data/plots, see APPENDIX 1.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

2) RADIATED EMISSIONS

The radiated emissions from the EUT were measured as per FCC Part 15.247 and IC RSS-210.
The EUT was placed on a nonconductive wooden table, 100 cm high that was positioned on a
remotely rotatable turntable. The test distance used between the EUT and the receiving antennawas
three metres.  The turntable was rotated to determine the azimuth of the pesk emissons. At this
point the emissons were maximized by devating the antenna in the range of 1 to 4 metres. The
maximum emission level was recorded. The frequency range measured was from 30 MHz to 25.0
GHz. Both the horizontal and vertical polarisations of the emissions were measured.

The measurements were done in a €mi-anechoic chamber. The semi-anechoic chamber FCC
regigtration number is 778487 and the Industry Canada file number is 1 C4240.

The EUT was configured and operated to produce the maximum radiated emissons while still
keeping within RIM’ s specifications.

The Handheld was measured in standaone configuration with Bluetooth tranamitting at low channel
(0), middle channd (39) and high channel (78).

The system’ s radiated emission levels were compared with respect to the FCC CFR 47 Part 15,
Subpart C, 15.247 and RSS-210.

The Bluetooth harmonics were investigated up to the 10th harmonic. Emissonswere in the noise
floor (NF).

Sample Calculation:

Field Strength (dBuV/M) is cdculated as follows:
FS = Measured Level (dBuV) + A.F. (dB/m) + Cable Loss (dB) - Preamp (dB) + Filter Loss (dB)

M easur ement Uncertainty +4.0 dB
To view the test data see APPENDIX 2.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

3) BLUETOOTH RF CONDUCTED EMISSIONS

a)

b)

d)

o)

20 dB Bandwidth

The EUT passed the 20 dB bandwidth requirement as per 47 CFR 15.247(a) and RSS-210.
Low channel (0), middle channe (39) and high channd (78) were measured.

See APPENDIX 3 for the test data.

Carrier Frequency Separation

The EUT passed the carrier frequency separation as per 47 CFR 15.247(a) and RSS-210.
Channel 38 to 39 was measured.

See APPENDIX 3 for the test data

Number of Hopping frequencies

The EUT passed the number of hopping frequencies as per 47 CFR 15.247(a) and RSS-210.
The number of hopping channels measured was 79.

See APPENDIX 3 for the test data.

Time of Occupancy (Dwel Time)

The EUT passed the dwell time as per 47 CFR 15.247(a) and RSS-210. Low channel (0),
middle channel (39) and high channe (78) were measured in DH1, DH3 and DH5 modes.
Bluetooth was operating in frequency hopping (Euro/US) mode during the measurements.
See APPENDIX 3 for the test data.

Maximum Peak Conducted Output Power

The EUT passed the maximum peak conducted output power as per 47 CFR 15.247(b) and
RSS-210. Low channel (0), middle channd (39) and high channd (78) were measured.

See APPENDIX 3 for the test data.

Band- Edge Compliance of RF Conducted Emissions

The EUT passed the band-edge compliance of RF conducted emissions as per 47 CFR
15.247(c) and RSS-210. Channels 0 and 78 were measured in frequency hopping (Euro/US)
mode and single frequency mode.

See APPENDIX 3 for the test data.

Spurious RF Conducted Emissons

The EUT passed the spurious RF conducted emissions as per 47 CFR 15.247(c) and RSS
210. The frequency range measured was 10 MHz to 26 GHz. Low channd (0), middie
channd (39) and high channd (78) were measured in single frequency mode and frequency
hopping (Euro/US) mode.

See APPENDIX 3 for the test data.
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Test Date: June 28 to July 19, 2004

H) Compliance Test Equipment Used

CAL DUE
UNIT MANUFACTURER MODEL NSUESEAELR DATE USE
= | (YYMMDD)
Preamplifier Sonoma 310N/11909A | 185831 04-11-06 | Radiated Emissions
Preamplifier TDKRF PA-02 080010 04-11-06 | Radiated Emissions
system Solutions
EMC Andyzer Agilent E7405A USA0240226 | 04-07-31 | Radiated Emissons
Hybrid Log TDK HLP-3003C | 017301 04-12-16 | Radiated Emissions
Antenna
Horn Antenna TDK HRN-0118 130092 04-09-16 | Radiated Emissions
Horn Antenna TDK HRN-0118 30201 05-01-08 | Radiated Emissions
Horn Antenna Emco 3116 2538 04-09-22 | Radiated Emissions
Preamplifier TDK 18-26 3002 04-11-27 | Radiated Emissions
Dipole Antenna | Schwarzbeck |UHAP 974 04-09-25 |Radiated Emissons
Dipole Antenna | Schwarzbeck |UHAP 973 04-12-01 |Radiated Emissons
Universa Radio Rohde &
Communication CMU 200 837493/073 05-05-29 | Radiated Emissions
Schwarz
Tester
Universal Radio Rohde &
Communication CMU 200 100251 05-04-21 | Conducted Emissions
Schwarz
Tester
Spectrum Analyzer | HP 8563E 3745A08112 | 04-07-31 | Rediated/Conducted
Emissons
DC Power Supply |HP 6632B US37472178 | 04-08-01 | Conducted Emissions
Environment Control Company | 1870 230355190 | 06-01-11 | Rediated/Conducted
Monitor Emissons
Environment Control Company | 1870 230355189 | 06-01-11 | X Conducted
Monitor Emissons

This report shall NOT be reproduced except in full without the written consent of Research In Motion Limited.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Results

July 08, 2004

FCC CFR 47 Part 15, Subpart C (CISPR 22), Industry Canada, RSS-210, Class B

Operating Mode: The Handheld in battery charging mode with Bluetooth transmitting was connected to the
Travel Charger part number ASY-03746-003. The ac input to the Travel Charger
was 230 volts, 50 Hz

_ Correction Factors _ _
Frequency| Line Regtg)lng ImpulsfeorLimiter, (%F;é_i%el (QP) Limit| (AVG) Limit Qllé’/l?_rigr]:]ri]ts Av'\élérL?:Eits
LISN, Cable | Corr.Factor)

(MHz) (dBpv) (dB) (dB) (dBuv) (dBpv) (dB) (dB)
0.151 N 26.82 9.82 36.64 66.00 56.00 -29.36 -19.36
0.251 N 33.37 9.84 43.21 61.43 51.43 -18.22 -8.22
0.381 N 26.80 9.83 36.63 58.39 48.39 -21.75 -11.75
0.503 N 23.39 9.83 33.22 56.00 46.00 -22.78 -12.78
2537 | L1 26.81 9.90 36.71 56.00 46.00 -19.29 -9.29
2.555 N 20.05 9.90 29.95 56.00 46.00 -26.05 -16.05
2.556 L1 27.19 9.90 37.09 56.00 46.00 -18.91 -8.91
2.618 L1 27.35 9.91 37.26 56.00 46.00 -18.74 -8.74
2.677 L1 26.30 9.91 36.21 56.00 46.00 -19.79 -9.79
2.785 L1 25.67 9.91 35.58 56.00 46.00 -20.42 -10.42
2.820 L1 26.02 9.89 35.91 56.00 46.00 -20.09 -10.09
2.903 N 20.64 9.86 30.50 56.00 46.00 -25.50 -15.50

See graph 1 for the measurement plot.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Graph 1
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The Handheld in battery charging mode with Bluetooth transmitting was connected to the Travel Charger
part number ASY-03746-003. The ac input to the Travel Charger was 230 volts, 50 Hz.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Results cont’d

July 07, 2004
FCC CFR 47 Part 15, Subpart C (CISPR 22), Industry Canada, RSS-210, Class B
Operating Mode: The Handheld in battery charging mode with Bluetooth transmitting was connected to the

Externa Battery Charger part number ASY-07042-001. The ac input to the Externd
Battery Charger was 230 volts, 50 Hz

_ Correction Factors _ _
Frequency| Line Regglng Impulsl;orLimiter, (%F;clj‘i?]\éel (QP) Limit | (AVG) Limit QIE’A?_E?TI]?tS Av'\élérLgiJ;lits
LISN, Cable Corr.Factor)

(MHz) (dBuv) (dB) (dB) (dBuv) (dBuv) (dB) (dB)
0.178 N 41.22 9.83 51.05 64.49 54.49 -13.44 -3.44
0.179 L1 41.22 9.83 51.05 64.49 54.49 -13.44 -3.44
0.267 L1 33.44 9.85 43.29 60.97 50.97 -17.68 -7.68
0.269 N 34.87 9.84 4471 61.12 51.12 -16.40 -6.40
0.273 L1 30.97 9.85 40.82 60.52 50.52 -19.71 -9.71
0359 | L1 26.49 9.84 36.33 58.73 48.73 -22.40 -12.40
0.360 N 28.84 9.84 38.68 58.73 48.73 -20.05 -10.05
0366 | L1 18.68 9.83 28.51 58.17 48.17 -29.66 -19.66
0.625 N 19.36 9.85 20.21 56.00 46.00 -26.79 -16.79
0.716 L1 19.21 9.85 29.06 56.00 46.00 -26.94 -16.94
0.717 N 18.95 9.85 28.80 56.00 46.00 -27.20 -17.20
0.805 N 18.36 9.86 28.22 56.00 46.00 -27.78 -17.78

All other emission levels had a test margin of greater than 25 dB.
See graph 2 for the measurement plot.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Graph 2

nd AL Liks EHI_Charm WA_Eul Balt Chgr BT T3 1 50k-30MHE zel - [Eraphl 1)

The Handheld in battery charging mode with Bluetooth transmitting was connected to the Externd Baitery
Charger part number ASY-07042-001. The ac input to the External Battery Charger was 230 volts, 50 Hz.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Results cont’d

July 07, 2004
FCC CFR 47 Part 15, Subpart C (CISPR 22), Industry Canada, RSS-210, Class B
Operating Mode: The Handheld in battery charging mode with Bluetooth transmitting was connected to the

North American Travel Charger part number ASY-07040-001. The ac input to the
North American Travel Charger was 120 volts, 60 Hz

SN AN Correction Factors Margin | Margin

Freq. | Line egp'ng T:/;ng ImpulsfeorLimiter, (?ez;ﬁ‘éel ’(*r‘; d&ﬁg‘i’ (L?;z ave)Lmi QP | A
LISN, Cable | Corr.Factor) |Corr.Factor) Limits | Limits

(MHz) (dBuV) | (dBuv) (dB) (dB) (dB) (dBuV) | (dBuv) (dB) (dB)
0.150| L1 | 45.32 | 29.28 9.82 55.14 39.10 | 66.00 |56.00 | -10.86 |-16.90
0.150f N | 46.56 | 27.44 9.82 56.38 37.26 | 66.00 |56.00| -9.62 |-18.74
0.218| N | 37.01 | 25.75 9.83 46.84 3558 | 62.82 | 52.82 | -15.97 | -17.23
0.222| L1 | 36.11 | 20.21 9.84 45.95 30.05 | 6245 | 52.45 | -16.50 |-22.40
1.238| N | 29.59 | 15.87 9.89 39.48 25.76 | 56.00 | 46.00 | -16.52 |-20.24
1.321| N | 28.89 | 13.66 9.89 38.78 2355 | 56.00 | 46.00 | -17.22|-22.45
1.905| N | 29.62 | 1581 9.88 39.50 25.69 | 56.00 | 46.00 | -16.50 |-20.31
2.028| L1 | 29.28 | 11.11 9.88 39.16 20.99 | 56.00 | 46.00 | -16.84 | -25.01
2.050| L1 | 28.44 | 14.04 9.88 38.32 2392 | 56.00 | 46.00 | -17.68 |-22.08
2.265| L1 | 27.30 | 13.67 9.89 37.19 23.56 56.0 46.0 | -18.81|-22.44
2549 N | 28.70 | 12.77 9.90 38.60 22.67 56.0 46.0 | -17.40 |-23.33
2.840| L1 | 27.22 | 10.55 9.89 37.11 20.44 56.0 46.0 | -18.89 [-25.56

The Average and Quasi-Peak detectors were used for the measurements.

See graph 3 for the measurement plot.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Graph 3
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The Handheld in battery charging mode with Bluetooth transmitting was connected to the North American
Travel Charger part number ASY-07040-001. The ac input to the North American Travel Charger was
120 volts, 60 Hz.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Results cont’d

July 07, 2004

FCC CFR 47 Part 15, Subpart C (CISPR 22), Industry Canada, RSS-210, Class B

Operating Mode: The Handheld in battery chargng mode with Bluetooth tranamitting was connected to the
Travel Charger part number ASY-04078-001 viathe USB data cable, model number
HDW-04162-001. Theacinput to the Travel Charger was 230 valts, 50 Hz

_ Correction Factors _ _

Frequency| Line | ROGRN0 | |00 e | L (P Limie v Limi] IR | MR,
LISN, Cable | Corr.Factor)

(MHz) (dBuV) (dB) (dB) @Buv) | (dBuv) (dB) (dB)
0152 | L1 36.35 9.82 46.17 66.00 56.00 -19.83 -9.83
0.176 N 26.48 9.83 36.31 64.26 54.26 -27.95 -17.95
0.257 N 30.96 9.84 40.80 61.92 51.92 -21.12 -11.12
0257 | L1 30.35 9.84 40.19 61.43 51.43 -21.24 -11.24
0.270 N 25.95 9.85 35.80 60.67 50.67 -24.87 -14.87
0.393 N 21.56 9.83 31.39 57.96 47.96 -26.57 -16.57
0.513 N 17.16 9.84 27.00 56.00 46.00 -29.00 -19.00
2445 | L1 21.82 9.90 31.72 56.00 46.00 -24.28 -14.28
2.707 N 18.68 9.91 28.59 56.00 46.00 -27.41 -17.41
2732 | L1 20.52 991 30.43 56.00 46.00 -25.57 -15.57
2772 | L1 13.26 991 23.17 56.00 46.00 -32.83 -22.83
2813 | L1 18.30 9.91 28.21 56.00 46.00 -27.79 -17.79

All other emission levels had a test margin of greater than 25 dB.
See graph 4 for the measurement plot.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Graph 4
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The Handheld in battery charging mode with Bluetooth transmitting was connected to the Travel Charger
part number ASY-04078-001 via the USB data cable, mode number HDW-04162-001. The ac input to
the Travel Charger was 230 volts, 50 Hz.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Results cont’d

June 23, 2004

FCC CFR 47 Part 15, Subpart C (CISPR 22), Industry Canada, RSS-210, Class B

Operating Mode: The Handheld in battery charging mode with Bluetooth transmitting was connected to the
Repid Battery Travel Charger part number ASY-07041-001. The ac input to the
Rapid Battery Travel Charger was 230 volts, 50 Hz

_ Correction Factors _ _
Fresengy) A Reggmg Impulsl;orLimiter, (%F;clj_i?éel (QP) Limit| (AVG) Limit QII\DA?_ri%?tS Av,\él.al I[?rlgits
LISN, Cable | Corr.Factor)

(MHz) (dBuv) (dB) (dB) (dBuv) (dBuv) (dB) (dB)
0.470 N 32.34 9.83 42.17 56.43 46.43 -14.26 -4.26
0.496 L1 25.64 9.83 35.47 56.17 46.17 -20.70 -10.70
0.671 N 28.22 9.85 38.07 56.00 46.00 -17.93 -7.93
0.797 L1 290.37 9.86 39.23 56.00 46.00 -16.77 -6.77
0.802 N 32.17 0.86 42.03 56.00 46.00 -13.97 -3.97
0880 | L1 26.06 9.88 35.94 56.00 46.00 -20.06 -10.06
0.928 N 30.85 9.87 40.72 56.00 46.00 -15.28 -5.28
0.947 L1 27.83 9.86 37.69 56.00 46.00 -18.31 -8.31
1.200 N 26.54 9.89 36.43 56.00 46.00 -19.57 -9.57
1.329 L1 26.49 9.89 36.38 56.00 46.00 -19.62 -9.62
1.355 N 29.82 9.89 39.71 56.00 46.00 -16.29 -6.29
1471 L1 25.77 9.89 35.66 56.00 46.00 -20.34 -10.34

See graph 5 for the measurement plot.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emissions Test Graph 5
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The Handhdld in battery charging mode with Bluetooth transmitting was connected to the Rapid Battery
Travel Charger part number ASY-07041-001. The ac input to the Rapid Battery Travel Charger was 230
volts, 50 Hz
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

AC Conducted Emission Test-Setup Photo

FCC CFR 47 Part 15, Subpart C (CISPR 22), Industry Canada, RSS-210, Class B
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

Radiated Emissions Test Results

Test Distance was 3.0 metres. Bluetooth Band June 28, 2004

The measurements were performed in frequency hopping mode (channels 0 to 78) at maximum output

power.
Substitution Method
EUT Rx Antenna | Spectrum Analyzer Tracking Generator
Correcte| Max | Ppol. Corrected DifF
Type| Ch Frequency Type | Pol. | Reading d (V,H) Reading| Reading | Limit I_I(t)
Reading Tx-RX (relative to mi
(MHz) (dBuV)| (dBuV) [(dBuV) (dBm) [ dipole) |(dBm) [ (dB)

Handheld Standalone,Vertical position

2™ | 0-78 4804-4960 Horn | V NF NE V-V )
2™ | 0-78 4804-4960 Homn | H NF H-H

The harmonics were investigated up to the 10th harmonic.

Emissions were in the NF.

Handheld Standalone, horizontal position
2™ | 0-78 4804-4960 Homn | V NF NE V-V )
2 | 0-78| 4804-4960 Hom | H NF H-H

Emissions were in the NF.

Handheld Standalone, on it's side
2™ | 0-78 4804-4960 Hormn | V NF NE V-V a
2™ | 0-78 4804-4960 Homn | H NF H-H

Emissions were in the NF.
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Radiated Emissions Test Photos
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Appendix 3

Page 1 of 25

Test Date: June 28 to July 19, 2004

Bluetooth RF Conducted Emisson Test Reaults

Test Equipment List
Test Instruments Manufacturer Model No. Serial No. Frequency Range
Spectrum Analyzer HP 8563E 374A08112 30Hz — 26.5 GHz
Splitter Weinschel 1515 MEQ92 DC - 18 GHz
Attenuator Mini Circuit MCL BW-S20W2 - DC - 18 GHz
Attenuator Mini Circuit MCL BW-S6W2 - DC - 18 GHz
Attenuator Mini Circuit MCL BW-S6W?2 - DC - 18 GHz
Universal Radio Rohde &
Communication Tester Schwarz CMU200 100251 i
DC Power Supply HP 6632B US37472178 -

Bluetooth power output was a maximum for al the recorded measurements shown below.

20 dB Bandwidth

The EUT passed the 20 dB bandwidth requirement as per 47 CFR 15.247(a) and RSS-210. Low
channd (0), middle channd (39) and high channel (78) were measured. Bluetooth was operating in single

frequency mode using pattern type Static PRBS and packet type DH5 during the measurements.

Bluetooth Channel Limit (MHz) Measured Value (MHz)
0 =1.0 0.747
39 =1.0 0.770
78 =1.0 0.747
Test Setup Diagram

il andheld

66328 . T~ HP Spectrum

3.8 volts Radio Analyzer

(EUT)

Seefigures 1 to 3 for the plots of the 20 dB bandwidth measurements.

The environmentd test conditionswere:  Temperature 24°C

Pressure 980 mb

Rdative Humidity 22 %
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Report No. RIM-0094-0407-05

Appendix 3 Page 2 of 25

Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure 1: 20 dB Bandwidth, channel 0

ATTEM 1B@dBE AMERE . 17dB

FL 1@. BdBm 184 B T47kH=z
28 dB Bandwidth
Channel &

CEMTER Z2.48Z00AGH=z SPAM 2. 8aarHz
¥REMW 1@kH=z ¥UEBW Z@kH=z SWP 508, Bms

Figure 2: 20 dB Bandwidth, channel 39
ATTEMN 1G@dE aMERE BdB
FL 1@. BdBm 18d B TrEkHz

ZA dB Bandwidth
Channal 39

ﬂw i E—

O

R

CEMTER Z.4418608GH= SFAM 2. BEaMH=z
¥REW 18kHz ¥UBW 38kH=z SWF 58. Bms

This report shall NOT be reproduced except in full without the written consent of Research In Motion Limited.
Copyright 2002-2004, Research In Motion Limited



F ¥
£ | |
= il Appendix 3 Page 3 of 25

Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure 3: 20 dB Bandwidth, channel 78

ATTEM 18dE aMERE BdB
FEL 1&. BdBm 1Ed B T47TkHz
ZH dB Bandwidth
Charnnel 78
O
F
CEMTER 2. 48000HGHZz SPAM 2. BEEMHzZ
#¥REW 1BkH=z #¥UEBW ZBkH=z SWP 568, Bms

Carrier Frequency Separation
The EUT passed the Carrier Frequency Separation requirement as per 47 CFR 15.247(a) and RSS-210.
Channd 38 to 39 was measured. Bluetooth was operating in frequency hopping (Euro/US) mode usng
pattern type Static PRBS and packet type DH5 during the measurements.

Bluetooth Channels Limit (MHz) Measured Value (MHz)
381039 = 0.025 or 20 dB bandwidth 1.000
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Report No. RIM-0094-0407-05

Appendix 3

Test Date: June 28 to July 19, 2004

Test Setup Diagram

RF Conducted Emission Test Results cont’d

HP Spectrum
Analyzer
HP P/S
gis\iits Mini Circuit
Attenuator
I (20 dB)
RAQ40GW
Handheld Mini Circuit Weinschel Mini Circuit R& S Model
Radio —| Attenuator Splitter Attenuator CMU200
(EUT) (6dB) (6 dB) (6dB) Test Set

Page 4 of 25

A reference offset of 32.9 dB was gpplied to the spectrum anayzer reference leve for the attenuators and
coaxia cablelossin the test circuit.

The environmenta test conditionswere:.  Temperature 24°C
Pressure 980 mb
Rdative Humidity 34 %

Seefigure 4 for the plot of the Carrier Frequency Separation measurement.

Figure4: Carrier Frequency Separation, channel 38to 39

ATTEM 1HAdE AMEE — . 5@dB

EL Z8. BdEm 18dE~ 1. @aaamMHz
Fregquency
Separatiaon
O
F

CEMTEE 2. 44188H8GH=z SPAM 4. BBEMH=z
¥REMN 1B88kH=z ¥JBMW 18@kH=z SWF 58. Bms
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Number of Hopping Frequencies
The EUT passed the number of hopping frequencies requirement as per 47 CFR 15.247(a) and RSS-210.
Bluetooth was operating in frequency hopping (Euro/US) mode using pattern type Static PRBS and packet
type DH5 during the measurements.

Limit (MHz) Number of Hopping Frequencies
=75 79
Test Setup Diagram
HP Spectrum
Analyzer
HP P/S
213536 Mini Circuit
i Attenuator
| (20dB)
RAQ40GW
Handheld Mini Circuit Weinschel Mini Circuit R& S Model
Radio | Attenuator Splitter Attenuator CMU200
(EUT) (6dB) (6dB) (6dB) Test Set

A reference offset of 32.9 dB was gpplied to the spectrum anayzer reference leve for the attenuators and
coaxia cablelossin the test circuit.

The environmentd test conditionswere:  Temperature 24°C
Pressure 977 mb
Rdative Humidity 33 %

Seefigures 5 to 8 for the plots of the number of hopping frequencies.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure5: Number of Hopping Frequencies

ATTEM 1H@dEBE
FEL Z8. BdBm 18d B~
Mumber of
Hopping Freg.
O
F
START Z. 4808080GH=z STOP 2. 4Z8808GH=
¥REKW 188kH= ¥UEK 188kHz ¥SWFP 1. B8=sec

Figure 6: Number of Hopping Frequencies

ATTEM 18dE
FL Z8. 8dEBm 18d B~
Mumbelr of
Hopping Freg.
D
F
START Z. 4Z88E8GH=z STORP 2. 44888GH=z
¥REW 188kHz ¥UBW 188kH=z SWF 5@. Ams
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure7: Number of Hopping Frequencies

ATTEMN 1BdEBE

FEL Z8. Bd Bm 1Ad B~
Mumbar of
Hopping Freg.

SNV

STRET Z. 448BHAGH= STOP 2. 4EBBEAGH=z
¥FBW 18@kH=z ¥UBW 188kH= SWP 58. Bms

Figure8: Number of Hopping Frequencies
ATTEM 18dE

RL Z8. BdBm 18dE~
Mumber of
Hoppinhg Freg.
O
R
START Z. 4EBEAGHz STOP 2. 48Z288GH=z
¥RFBW lBEEkH=z ¥UBW 188kH= ¥SWP 1 BBEsec
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Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Time of Occupancy (Dwell Time)
The EUT passed the time of occupancy (dwell time) requirement as per 47 CFR 15.247(a) and RSS-210.
Low channd (0), middle channd (39) and high channd (78) were measured in packet types DH1, DH3
and DH5. Bluetooth was operating in frequency hopping (Euro/US) mode during the measurements.
The frequency hopping is 1600 hops per second for adwell time of 625 usec. for 79 channds.
A DH1 packet needs one time dot for transmitting and one time dot for receiving. The frequency hopping
is 800 hops per second with 79 channels which is 10.127 times per second. Therefore for 30 seconds
there are 303.81 times of appearance.

A DH3 packet needs one time dot for transmitting and one time dot for receiving. The frequency hopping
1S 400 hops per second with 79 channels which is 5.06 times per second. Therefore for 30 seconds there
are 151.8 times of appearance.

A DH5 packet needs one time dot for trangmitting and one time dot for receiving. The frequency hopping
IS 266.7 hops per second with 79 channelswhich is 3.38 times per second. Therefore for 30 seconds
there are 101.4 times of appearance.

Bluetooth Mode Tx Time Dwell Time/30 sec. Limit Margin
Channel (ms) (msec.) (msec.) (msec.)
0 DH1 0.3890 .3890x 30381=118.2 400 281.8
39 DH1 0.3900 .3900x303.81=118.5 400 281.5
78 DH1 0.3987 .3987x30381=121.1 400 2789
0 DH3 1.6813 16813 x 151.8=255_2 400 144.8
39 DH3 1.6813 16813x151.8=255.2 400 144.8
78 DH3 1.6813 1.6813x 151.8=255_2 400 144.8
DH5 2.9400 2.9400x1014=298.1 400 101.9
39 DH5 2.9300 29300x101.4=297.1 400 102.9
78 DH5 2.9300 29300x101.4=298.1 400 101.9
Test Setup Diagram
HP Spectrum
HP P/S Analyzer
6632B
3.8 volts Mini Circuit
Attenuator
(20dB)
RAQ40GW
Handheld Mini Circuit Weinschel Mini Circuit R& S Model
Radio | Attenuator Splitter Attenuator CMU200
(EUT) (6dB) (6dB) (6dB) Test Set
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emission Test Results cont’d

The environmentd test conditionswere:.  Temperature 24°C

Pressure 980 mb
Rdaive Humidity 34 %

Seefigures 9to 17 for the plots of the dwell time.

Figure9: Dwell Time, Low Channel, Packet Type DH1

ATTEM 1@dB aMER —11 . 5@AdE
FL ZB@. BdBm 1Ad B~ 398 Tps
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5
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emission Test Results cont’d

Figure 10: Dwell Time, Middle Channel, Packet Type DH1

ATTEM 1EdEBE AMERE —3. BEdB
FL Z8. BdBm 18d B~ 396 . Bp =
Owelll Time
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-
o
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5
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Figure 11: Dwell Time, High Channel, Packet Type DH1
ATTEM 1B8dE aMKR —13. 34dB
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T
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Test Date: June 28 to July 19, 2004

RF Conducted Emission Test Results cont’d

Figure 12: Dwell Time, Low Channel, Packet Type DH3
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Figure 13: Dwell Time, Middle Channel, Packet Type DH3
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

Page 12 of 25

RF Conducted Emisson Test Results cont’d

Figure 14: Dwell Time, High Channdl, Packet Type DH3
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Figure 15: Dwell Time, Low Channel, Packet Type DH5
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

Page 13 of 25

RF Conducted Emisson Test Results cont’d

Figure 16: Dwell Time, Middle Channel, Packet Type DH5
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Figure 17: Dwell Time, High Channel, Packet Type DH5
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Maximum Peak Conducted Output Power
The EUT passed the maximum peak conducted output power requirement as per 47 CFR 15.247(b) and
RSS-210. Low channe (0), middle channel (39) and high channdl (78) were measured. Bluetooth was
operating in single frequency mode during the measurements. A reference offset of 0.3 dB was applied to
the spectrum andyzer reference leve for the coaxid cablelossin the test circuit.

Measured Value Limit
Bluetooth Channel (dBm) (dBm)
0 3.50 -6.0t0 4.0
39 3.67 -6.0t0 4.0
78 2.83 -6.0t0 4.0
Test Setup Diagram
HPPIS Cencheld. ~
66328 . T~ HP Spectrum
3.8 volts Radio Analyzer
(EUT)

The environmenta test conditionswere: Temperature 24° C
Pressure 976 mb
Redative Humidity 31 %

Seefigures 18 to 20 for the plots of the maximum peak conducted output power.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emission Test Results cont’d

Figure 18: Maximum Peak Conducted Output Power
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Figure 19: Maximum Peak Conducted Output Power
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure 20: Maximum Peak Conducted Output Power
ATTEM 1B8dE MKR 2. 83dBm
FL 18. B8dEm 18d B~ 2. 4808 V5GH=

Feak Dutput FME.
annel 73

D
F
CEMTER Z.430008GH=z SPAM 5. B8EMH=z
¥FEW 1. B@AMH=z ¥UEBKW 2. BMHz SWF 58. Bms

Band Edge Compliance
The EUT passed the band edge compliance requirement as per 47 CFR 15.247(c) and RSS-210. Low
channd (0) and high channd (78) were messured. Bluetooth was operating in single frequency and
hopping mode using pattern type Static PRBS and packet type DH5 during the measurements.

. Measured Value Limit Margin
Bluetooth Channel | Operating Mode (dBo) (dBo) (dB)
0 Single Frequency -25.50 20 5.50
Hopping -26.00 20 6.00
78 Single Frequency -30.17 20 10.17
78 Hopping -25.17 20 517
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Test Setup Diagram

HP P/S
6632B
38 volts Mini Circuit
Attenuator
(20dB)
RAQ40GW
Handheld Mini Circuit Weinschel Mini Circuit R& S Model
Radio | Attenuator Splitter Attenuator CMU200
(EUT) (6dB) (6 dB) (6dB) Test Set

The environmenta test conditionswere.  Temperature 24°C
Pressure 980 mb
Rddive Humidity 34 %

Seefigures 21 to 24 for the plots of the band edge compliance measurements.
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emission Test Results cont’d

Figure 21: Band Edge Compliance, Single Frequency Mode, Channel 0
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Figure 22: Band Edge Compliance, Hopping Freguency M ode, Channel 0
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure 23: Band Edge Compliance, Single Frequency Mode, Channel 78
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Figure 24: Band Edge Compliance, Hopping Frequency Mode, Channel 78
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Spurious RF Conducted Emissons
The EUT passed the spurious RF conducted emissions requirement as per 47 CFR 15.247(c) and RSS-
210. Low channd (0) middle channd (39) and high channd (78) were measured. Bluetooth was
operating in single frequency mode using pattern type Static PRBS and packet type DH5 during the
measurements and a so frequency hopping mode. A reference offset of 32.9 dB was applied to the
gpectrum andyzer reference leve for the attenuators and coaxid cable lossin the test circuit. No emissons
could be seen above the noise floor (NF) of the spectrum analyzer.

Max. Measured Value Limit
Bluetooth Channel from dBC (dBc)
0 -39.50 (NF) -20
39 -41.00 (NF) -20
78 -39.00 (NF) -20
Hopping mode -41.00 (NF) -20
Test Setup Diagram
HP P/S
6632B
3.8 volts Mini Circuit
Attenuator
(20dB)
RAQ40GW
Handheld Mini Circuit Weinschel Mini Circuit R& S Model
Radio | Attenuator Splitter Attenuator CMU200
(EUT) (6dB) (6dB) (6dB) Test Set

The environmentd test conditionswere.  Temperature 22°C
Pressure 979 mb
Rdative Humidity 35 %

Seefigures 25 to 32 for the plots of the Spurious RF Conducted Emissions.
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Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure 25: Spurious RF Conducted Emissions, Channel 0
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Figure 26: Spurious RF Conducted Emissions, Channel 0
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Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure 27: Spurious RF Conducted Emissions, Channel 39
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Figure 28: - Spurious RF Conducted Emissions, Channel 39
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure 29: Spurious RF Conducted Emissions, Channel 78
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Figure 30: Spurious RF Conducted Emissions, Channel 78
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emisson Test Results cont’d

Figure 31: Spurious RF Conducted Emissions, Frequency Hopping M ode
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Figure 32: Spurious RF Conducted Emissions, Frequency Hopping M ode
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Report No. RIM-0094-0407-05 Test Date: June 28 to July 19, 2004

RF Conducted Emission Test- Setup Photo
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