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Statement of Performance:

The BlackBerry® smartphone, model RHR191LW (SQW100-4), part number CER-59662-
001 Rev3-x10-00 and its accessories perform within the requirements of the test standards
when configured and operated under BlackBerry’s operation instructions.

Declaration:

We hereby certify that:

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

The test results are valid for the tested unit (s) only.

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

The test methods were consistent with the methods described in the relevant standards.
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Winston Vernon Savtej S. Sandhu
Compliance Associate Compliance Specialist Il (Regulatory)
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A. Scope

This report details the results of compliance tests which were performed in accordance
to the requirements of:

o0 FCC CFR 47 Part 15, Subpart C and E, October, 2014

0 Industry Canada, RSS-210, Issue 8, December 2010, and Amendment1, February
2015, License-Exempt, Low Power Radio Apparatus operating in the Television Bands
0 Industry Canada, RSS-GEN, Issue 04, November 2014, General Requirements for
Compliance of Radio Apparatus

o0 789033 D02 General UNII Test Procedures v01

0 905462 D06 802.11 Channel Plans vO1

o American National Standard of Procedures for Compliance Testing of Unlicensed
Wireless Devices, ANSI C63.10 — 2013

0 American National Standards for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electric Equipment in the Range of 9 kHz to
40 GHz, ANSI C63.4-2014

Associated Documents

RHR191LW-R158-HWD_CER-59662-001-Rev2-x08-01
RHR191LW-R158-HWD_CER-59662-001-Rev2-x08-02
RHR191LW-R164-HWD_CER-59662-001-Rev3-x10-00
MultiSourceDeclaration_R164 AAA728 10.3.2.2025

hoonp =

Product Identification

Manufactured by BlackBerry Limited whose headquarters is located at:

2200 University Ave. East

Waterloo, Ontario

Canada, N2K 0A7

Phone: 519 888 7465

Fax: 519 888 6906

The equipment under test (EUT) was tested at the following locations:

BlackBerry RTS EMC test facilities

305 Phillip Street 440 Phillip Street

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
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*2zBlackBerry.

EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)

Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
Ic: 2503A-RHR190LW

Waterloo, Ontario
Canada, N2L 3w8

Phone:519-888-7465

Fax: 519-888-6906

Waterloo, Ontario
Canada, N2L 5R9
Phone:519-888-7465
Fax: 519-888-6906

The testing was performed from April 02 — May 14, 2015.

SAMPLE| MODEL CER NUMBER SN/PIN SOFTWARE
1 (Fé'gxfg(')‘_\gv) R o9 01 | 1160694539 | Software Build: AAAT28
2 g'g'?,&fgé‘_étw) CER o902 W | 1160693373 | Software Build: AAA728
3 | SOW1004)| Roviabhoo | 1160892430 | Software Build: AAAT28
4 (Fé'gxfg(')‘_\gv) CES;??ES::S? 1160685324 | Software Build: AAA728
5 (IE':QI\Q/J%(I)};W) Cg'gﬁ?fgégg 1| 1160686597 | Software Build: AAA728
6 g‘g@&fgéﬁ\’) R | 1160685327 | Software Build: AAAT28
7 | RHRI9ILW | CER-59662-001 | ,crpgg3y gasd\ige\rfeiz?gi;:]?'13d.2é.220%25
(SQW100-4) Rev3-x10-00 SW Release Version: 10.3.2.2012
s | RHRI9ILW | CER-50662-001 | ,coronic | poycion DREO00
(SQW100-4) Rev3-x10-00 SW Release Version: 10.3.2.2012
o | RHRI9ILW | CER-50662-001 | ,roron.s | poyoiion DREO00
(SQW100-4) Rev3-x10-00 SW Release Version: 10.3.2.2012

AC Line Conducted Emissions testing was performed on sample 1.
Conducted Emissions testing was performed on sample 5, 6, 8, and 9.
Radiated Emissions testing was performed on sample 2, 3, 4, and 7.
Near Field Communications testing was performed on sample 7.

The characteristics that may have been affected by the changes from Rev1-x08-00 to
Rev3-x10-00 for RHR191LW were verified/re-tested. If necessary
For more details, refer to RHR191LW-R158-HWD_CER-59662-001-Rev2-x08-01,

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division

of BlackBerry Limited.
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RHR191LW-R158-HWD_CER-59662-001-Rev2-x08-02, and
RHR191LW-R164-HWD_CER-59662-001-Rev3-x10-00.

To view the differences between software builds AAA728 to 10.3.2.2024 for RHR191LW,
see document MultiSourceDeclaration_R164 AAA728 10.3.2.2025.

1)
2)
3)
4)
5)

D.

1)

BlackBerry® smartphone Accessories Tested

NA Fixed Blade Charger, part number HDW-58920-001, with an output voltage 5
volts dc, 1300mA

Headset, part number HDW-49299-001, with a lead length of 1.1 meters

Alt Headset, part number HDW-44306-001, with a lead length of 1.1 meters

USB Cable, part number HDW-50071-001, with a lead length of 1.2 meters

Alt USB Cable, part number HDW-51800-001, with a lead length of 1.2 meters

Support Equipment Used for the Testing of the EUT

Lenovo Thinkpad laptop, type 4236-D84, S/N PB-HX502 12/02, product ID
4236D84

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
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EMC Test Report for the BlackBerry® smartphone Model

“:*BlackBerry. RHR191LW (SQW100-4)

Fcc 1D: LBARHR190LW
Ic: 2503A-RHR190LW

Dates of Test:

April 02 — May 14, 2015

Test Report No.:
RTS-6067-1505-16

E. Test Results Chart

SPECIFICATION Meets TEST DATA
TEST TYPE :
FCC CFR 47 IC Requirements APPENDIX
RSS-210 . o
Part 15.207 RSS-GEN AC Powerline Conducted Emission Pass 1
Part 15.209 RSS-210 . . -
Part 15.247 RSS-GEN BT/BLE Radiated Spurious Emissions Pass 2
Part 15.209 RSS-210 | BT/BLE Radiated Band Edge Pass 2
Part 15.247 RSS-GEN | Compliance
Part 15.209 RSS-210 802.11b/g/n Radiated Spurious Pass 2
Part 15.247 RSS-GEN | Emissions
Part 15.209 RSS-210 | 802.11b/g/n Radiated Band Edge Pass 2
Part 15.247 RSS-GEN | Compliance
Part 15.209 RSS-210 . , -
Part 15.407 RSS-GEN 802.11a/n Radiated Spurious Emissions Pass 3
Part 15.209 RSS-210 | 802.11a/n Radiated Band Edge Pass 3
Part 15.407 RSS-GEN | Compliance
Part 15.209 RSS-210 . . o
Part 15.407 RSS-GEN 802.11ac Radiated Spurious Emissions Pass 4
Part 15.209 RSS-210 | 802.11ac Radiated Band Edge Pass 4
Part 15.407 RSS-GEN | Compliance
Part 15.247(a) | RSS-210 BT, 20 dB Bandwidth Pass 5
Part 15.247(a) | RSS-210 BT, Carrier Frequency Separation Pass 5
Part 15.247(a) | RSS-210 BT, Number of Hopping Frequencies Pass 5
Part 15.247(a) | RSS-210 BT, Time of Occupancy (Dwell Time) Pass 5
Part 15.247(b) | RSS-210 ET, Maximum Peak Conducted Output Pass 5
ower
Part 15.247(c) | RSs-210 | B Band-Edge Compliance of RF Pass 5
Conducted Emissions
Part 15.247(c) | RSS-210 BT, Spurious RF Conducted Emissions Pass 5
Part 15.247(a) | RSS-210 BLE, 6 dB Bandwidth Pass 5
Part 15.247(b) | RSS-210 BLE, Maximum Conducted Output Power Pass 5
Part 15.247(c) | RSS-210 BLE, Band-Edge Pass 5
Part 15.247(d) | RSS-210 BLE, Peak Power Spectral Density Pass 5
Part 15.247(c) | RSS-210 BLE, Spurious RF Conducted Emissions Pass 5

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
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Test Results Chart cont’d

SPECIFICATION Meets TEST DATA
TEST TYPE )

FCC CFR 47 IC Requirements APPENDIX
Part 15.247(a) | RSS-210 802.11b/g/n, 6 dB Bandwidth Pass 6
Part 15.247(b) | RSS-210 I5:5’02.11b/g/n, Maximum Conducted Output Pass 6

ower
Part 15.247(c) | RSS-210 802.11b/g/n, Band-Edge Pass 6
Part 15.247(d) | RSS-210 802.11b/g/n, Peak Power Spectral Density Pass 6
Part 15.247(c) | RSS-210 202_.11_b/g/n, Spurious RF Conducted Pass 6
missions
Part 15.407 RSS-210 | 802.11a/n, 6 dB Bandwidth Pass 7
Part 15.407 RSS-210 802.11a/n, Maximum Conducted Output Pass 7
Power
Part 15.407 RSS-210 | 802.11a/n, Band-Edge Pass 7
Part 15.407 RSS-210 802.11a/n, Peak Power Spectral Density Pass 7
Part 15.407 RSS-210 802_.1 1a/n, Spurious RF Conducted Pass 7
Emissions
Part 15.407 RSS-210 | 802.11ac, 6 dB Bandwidth Pass 8
Part 15.407 RSS-210 802.11ac, Maximum Conducted Output Pass 8
Power
Part 15.407 RSS-210 802.11ac, Band-Edge Pass 8
Part 15.407 RSS-210 802.11ac, Peak Power Spectral Density Pass 8
Part 15.407 RSS-210 802_.1 1_ac, Spurious RF Conducted Pass 8
Emissions
Part 15.209 RSS-210 Near Field Communications, Radiated Pass 9
Part 15.225(a) | RSS-GEN | Emissions
Part 15.225(¢) | RSS-210 Near F!eld Communications, Occupied Pass 9
Bandwidth
Part 15.225(¢) | RSS-210 gl;z:)r"::;/eld Communications, Frequency Pass 9

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
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F. Summary of Results

1) AC POWER LINE CONDUCTED EMISSIONS

The AC Powerline conducted emissions were measured using 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 a vertical
ground plane. The RF output of the network was connected to an EMI receiver
system with characteristics that duplicate those of the receiver specified in CISPR
Publication 16.

BIackBerry® smartphone was in battery charging mode. The input voltage was 120 V,
60 Hz.

The following test configurations were measured:

Conf;;ejrtation Operating Mode(s) Charger + Accessories
NA Fixed Blade Charger +
1 NFC TX Headset +
USB Cable 1.20m
Fixed Blade Charger +
2 Bluetooth TX Alt Headset +
Alt USB Cable 1.20m
Fixed Blade Charger +
3 802.11b TX Headset +
Alt USB Cable 1.20m
Fixed Blade Charger +
4 802.11ac TX Alt Headset +
Alt USB Cable 1.20m

The sample EUT’s conducted emissions were compared with respect to the FCC
CFR 47 Part 15, Subpart C and E as well as IC RSS-210 limits. The sample EUT
had a worst case test margin of 11.57 dB below the QP limit at 0.164 MHz with the
NA Fixed Blade Charger in Test Configuration 1.

See APPENDIX 1 for the test data.

Measurement Uncertainty +3.2 dB

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
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2) BLUETOOTH, BLUETOOTH LOW ENERGY AND 802.11b/g/n RADIATED

a)

EMISSIONS

Radiated Spurious Emissions and Harmonics

The EUT was placed on a nonconductive styrofoam table, 1.5 metres high that was
positioned on a remotely controlled turntable. The test distance used between the
EUT and the receiving antenna was three metres. The turntable was rotated to
determine the azimuth of the peak emissions. Then the emissions were maximized
by elevating 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 polarizations of the emissions were measured.

The measurements were done in a semi-anechoic chamber (SAC) below 1 GHz and
a modified semi-anechoic chamber (modified SAC) with floor absorbers above 1
GHz. The SAC’s FCC registration number is 778487 and the Industry Canada (IC)
file number is 2503B-1. The modified SAC’s FCC registration number is 959115 and
the IC file number is 2503C-1.

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

The BlackBerry® smartphone was measured in standalone configuration with
Bluetooth transmitting in single frequency mode at low channel (0), middle channel
(39) and high channel (78) for packet type “DH5”, “2-DH5” and “3-DH5”. 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 BlackBerry® smartphone was measured in standalone configuration with
Bluetooth Low Energy transmitting in single frequency mode at low channel (0),
middle channel (20) and high channel (39). 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 BlackBerry® smartphone was measured in standalone configuration transmitting
on channels 1, 6 & 11 at 1 Mbps for 802.11b mode, at 6 Mbps for 802.11g mode, and
at MCS 0 for 802.11n mode. 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. All emissions
had a test margin of greater than 25 dB.

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
Copyright 2005-2015 Page 11 of 232
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The Bluetooth Low Energy harmonics were investigated up to the 10th harmonic. The

sample EUT emissions were in the noise floor (NF).

The 802.11b/g/n harmonics were investigated up to the 10th harmonic. All emissions
had a test margin of greater than 25 dB.

See APPENDIX 2 for the test data.

b) Band-Edge Compliance of RF Radiated Emissions

The BlackBerry® smartphone met the requirements for band-edge compliance of RF
radiated emissions for Bluetooth, Bluetooth Low Energy and 802.11b/g/n as per the

requirements of 15.247, 15.209, and RSS-210/RSS-GEN.

See APPENDIX 2 for the test data

Measurement Uncertainty +4.2 dB

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
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3) 802.11a/n RADIATED EMISSIONS

a)

b)

Radiated Spurious and Harmonic Emissions

The EUT was placed on a nonconductive styrofoam table, 1.5 metres high that was
positioned on a remotely controlled turntable. The test distance used between the
EUT and the receiving antenna was three metres. The turntable was rotated to
determine the azimuth of the peak emissions. Then the emissions were maximized
by elevating 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 40.0 GHz. Both
the horizontal and vertical polarizations of the emissions were measured.

The measurements were done in a semi-anechoic chamber (SAC) below 1 GHz and
a modified semi-anechoic chamber (modified SAC) with floor absorbers above 1
GHz. The SAC’s FCC registration number is 778487 and the Industry Canada (IC)
file number is 2503B-1. The modified SAC’s FCC registration number is 959115 and
the IC file number is 2503C-1.

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

The BlackBerry® smartphone was measured in standalone configuration transmitting
on channels 36, 48, 64, 100, 140 and 165 at 6 Mbps for 802.11a mode and at MCS 0
for 802.11n. The system’s radiated emission levels were compared with respect to
the FCC CFR 47 Part 15 Subpart E, 15.407 and RSS-210/RSS-GEN.

The 802.11a/n harmonics were investigated up to the 10th harmonic. All emissions
had a test margin of greater than 25 dB.

See APPENDIX 3 for the test data.

Band-Edge Compliance of RF Radiated Emissions

The BlackBerry® smartphone met the requirements for band-edge compliance of RF
radiated emissions for 802.11a/n as per the requirements of 15.407, 15.209 and
RSS-210/ RSS-GEN.

See APPENDIX 3 for the test data

Measurement Uncertainty +4.2 dB

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
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4)802.11ac RADIATED EMISSIONS

a)

b)

Radiated Spurious and Harmonic Emissions

The EUT was placed on a nonconductive styrofoam table, 1.5 metres high that was
positioned on a remotely controlled turntable. The test distance used between the
EUT and the receiving antenna was three metres. The turntable was rotated to
determine the azimuth of the peak emissions. Then the emissions were maximized
by elevating 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 40.0 GHz. Both
the horizontal and vertical polarizations of the emissions were measured.

The measurements were done in a semi-anechoic chamber (SAC) below 1 GHz and
a modified semi-anechoic chamber (modified SAC) with floor absorbers above 1
GHz. The SAC’s FCC registration number is 778487 and the Industry Canada (IC)
file number is 2503B-1. The modified SAC’s FCC registration number is 959115 and
the IC file number is 2503C-1.

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

The BlackBerry® smartphone was measured in standalone configuration transmitting
on channels 36 and 38 for 802.11ac mode 20MHz bandwidth; on channels 38 and
151 for 802.11ac mode 40MHz bandwidth and on channel 138 for 802.11ac mode
80MHz bandwidth. The system’s radiated emission levels were compared with
respect to the FCC CFR 47 Part 15 Subpart E, 15.407 and RSS-210/RSS-GEN.

The 802.11ac harmonics were investigated up to the 10th harmonic. All emissions
had a test margin of greater than 25 dB.

See APPENDIX 4 for the test data.

Band-Edge Compliance of RF Radiated Emissions

The BlackBerry® smartphone met the requirements for band-edge compliance of RF
radiated emissions for 802.11ac as per the requirements of 15.407, 15.209 and RSS-
210/ RSS-GEN.

See APPENDIX 4 for the test data

Measurement Uncertainty +4.2 dB
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5) i) BLUETOOTH RF CONDUCTED EMISSIONS

The Bluetooth conducted RF emissions from the BlackBerry® smartphone were
measured using the methods outlined in FCC CFR 47 Part 15, Subpart C.

a)

20 dB Bandwidth

The BlackBerry® smartphone met the requirements of the 20 dB bandwidth as
per 47 CFR 15.247(a) and RSS-210. Low channel (0), middle channel (39) and
high channel (78) were measured. The result includes both normal data rate and
EDR. The worst case 20 dB Bandwidth was 0.930 MHz for channel 39 in normal
data rate mode and 1.338 MHz for channels 0, 39 and 78 in EDR mode.

See APPENDIX 5 for the test data.

Carrier Frequency Separation

The BlackBerry® smartphone met the requirements of the carrier frequency
separation as per 47 CFR 15.247(a) and RSS-210. Channel 38 to 39 was
measured. The result includes both normal data rate and EDR.

See APPENDIX 5 for the test data.

Number of Hopping Frequencies

The BlackBerry® smartphone met the requirements of 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 5 for the test data.

Time of Occupancy (Dwell Time)

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

See APPENDIX 5 for the test data.

Maximum Peak Conducted Output Power

The BlackBerry® smartphone met the requirements of the maximum peak
conducted output power as per 47 CFR 15.247(b) and RSS-210. Low channel
(0), middle channel (39) and high channel (78) were measured. The result
includes both normal data rate and EDR. The worst case Conducted Output
Power level was 9.60 dBm (0.00912 W) for Channel 39 in normal data rate mode
and 8.90 dBm (0.00776 W) for channel 39 in EDR mode.

See APPENDIX 5 for the test data.

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
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f) Band-Edge Compliance of RF Conducted Emissions

The BlackBerry® smartphone met the requirements of 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. The result includes both normal data rate and EDR.

See APPENDIX 5 for the test data.

Spurious RF Conducted Emissions

The BlackBerry® smartphone met the requirements of 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 channel (0), middle channel (39) and
high channel (78) were measured in single frequency mode and frequency
hopping (Euro/US) mode. The result includes both normal data rate and EDR.
See APPENDIX 5 for the test data.

i) BLUETOOTH LOW ENERGY RF CONDUCTED EMISSIONS

The Bluetooth Low Energy conducted RF emissions from the BlackBerry®
smartphone were measured using the methods outlined in FCC CFR 47 Part 15,
Subpart C.

a)

6dB Bandwidth

The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.247(b)
and RSS-210. Low channel (0), middle channel (20) and high channel (39) were
measured. The worst case 6 dB Bandwidth was 0.682 MHz for channel 0.

See APPENDIX 5 for the test data.

Maximum Conducted Output Power

The EUT met the requirements of the maximum conducted output power as per
47 CFR 15.247(b) and RSS-210. Low channel (0), middle channel (20) and high
channel (39) were measured. The worst case Conducted Output Power level was
6.53 dBm (0.0045 W) for channel 20.

See APPENDIX 5 for the test data

Band-Edge Compliance of RF Conducted Emissions

The EUT met the requirements of band-edge compliance of RF conducted
emissions as per 47 CFR 15.247(b) and RSS-210. Low channel (0) and high
channel (39) were measured.

See APPENDIX 5 for the test data.
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d) Peak Power Spectral Density

The EUT met the requirements of peak power spectral density as per 47 CFR
15.247(b) and RSS-210. Low channel (0), middle channel (20) and high channel
(39) were measured.

See APPENDIX 5 for the test data.

Spurious RF Conducted Emissions

The EUT met the requirements of the spurious RF conducted emissions as per
47 CFR 15.247(c) and RSS-210. The frequency range measured was 30 MHz to
26 GHz. Low channel (0), middle channel (20) and high channel (39) were
measured.

See APPENDIX 5 for the test data.

6) 802.11b/g/n RF CONDUCTED EMISSIONS

The 802.11b/g/n conducted RF emissions from the BlackBerry® smartphone were
measured using the methods outlined in FCC CFR 47 Part 15, Subpart C.

a)

b)

6dB Bandwidth

The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.247(b)
and RSS-210. Low channel (1), middle channel (6) and high channel (11) were
measured. The worst case 6 dB Bandwidth was 8.48 MHz for channel 6 in
802.11b mode, 16.50 MHz for channel 6 in 802.11g mode, and 17.72 MHz for
channel 6 in 802.11n mode.

See APPENDIX 6 for the test data.

Maximum Conducted Output Power

The EUT met the requirements of the maximum conducted output power as per
47 CFR 15.247(b) and RSS-210. Low channel (1), middle channel (6) and high
channel (11) were measured. The worst case Conducted Output Power level was
14.97 dBm (0.0313 W) for channel 6 in 802.11b mode, 16.78 dBm (0.0477 W) for
channel 6 in 802.11g mode, and 16.92 dBm (0.0492 W) for channel 6 in 802.11n
mode.

See APPENDIX 6 for the test data

Band-Edge Compliance of RF Conducted Emissions

The EUT met the requirements of band-edge compliance of RF conducted
emissions as per 47 CFR 15.247(b) and RSS-210. Low channel (1) and high
channel (11) were measured.

See APPENDIX 6 for the test data.
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d) Peak Power Spectral Density

The EUT met the requirements of peak power spectral density as per 47 CFR
15.247(b) and RSS-210. Low channel (1), middle channel (6) and high channel
(11) were measured.

See APPENDIX 6 for the test data.

Spurious RF Conducted Emissions

The EUT met the requirements of the spurious RF conducted emissions as per
47 CFR 15.247(c) and RSS-210. The frequency range measured was 30 MHz to
26 GHz. Low channel (1), middle channel (6) and high channel (11) were
measured.

See APPENDIX 6 for the test data.

7) 802.11a/n RF CONDUCTED EMISSIONS

The 802.11a/n conducted RF emissions from the BlackBerry® smartphone were
measured using the methods outlined in FCC CFR 47 Part 15, Subpart E.

a)

b)

6 dB Bandwidth

The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.407 and
RSS-210. Channels 36, 64, 100, 140 and 165 were measured. The worst case 6
dB Bandwidth was 16.48 MHz for channels 36, 64 in 802.11a mode. The worst
case 6 dB Bandwidth was 17.76 MHz for channels 100 and 165 for 20 MHz
bandwidth; 36.52 MHz for channel 36 in 40 MHz bandwidth for 802.11n mode.
See APPENDIX 7 for the test data.

Maximum Conducted Output Power

The EUT met the requirements of the maximum conducted output power as per
47 CFR 15.407 and RSS-210. Channels 36, 64, 100, 140 and 165 were
measured. The worst case Conducted Output Power level was 17.29 dBm
(0.0535 W) for channel 165 in 802.11a mode. The worst case Conducted Output
Power level was 16.53 dBm (0.0450 W) for channel 100 in 20 MHz bandwidth
and 18.88 dBm (0.0773 W) in 40 MHz bandwidth for channel 140 in 802.11n
mode.

See APPENDIX 7 for the test data

Band-Edge Compliance of RF Conducted Emissions

The EUT met the requirements of band-edge compliance of RF conducted
emissions as per 47 CFR 15.407 and RSS-210. Channels 36, 64, 100, 140, 149
and 165 were measured.

See APPENDIX 7 for the test data.
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d) Peak Power Spectral Density

The EUT met the requirements of peak power spectral density as per 47 CFR
15.407 and RSS-210. Channels 36, 48, 64, 100, 140 and 165 were measured for
802.11a and channels 36, 100 and 165 were measured for 802.11n with 20 MHz

and 40 MHz bandwidth.
See APPENDIX 7 for the test data.

e) Spurious RF Conducted Emissions

The EUT met the requirements of the spurious RF conducted emissions as per
47 CFR 15.407 and RSS-210. The frequency range measured was 30 MHz to
40 GHz. Channels 36, 64, 100 and 140 were measured.

See APPENDIX 7 for the test data.
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8) 802.11ac RF CONDUCTED EMISSIONS

The 802.11ac conducted RF emissions from the BlackBerry® smartphone were
measured using the methods outlined in FCC CFR 47 Part 15, Subpart E.

a)

b)

b)

6 dB Bandwidth

The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.407 and
RSS-210. Channels 36, 64, 140 and 149 were measured for 20MHz bandwidth,
channels 38, 62, 142 and 151 were measured for 40MHz bandwidth, channels
42, 58, 138 and 155 were measured for 80MHz bandwidth. The worst case 6 dB
Bandwidth was 17.74 MHz for channel 36 for 802.11ac mode, 20MHz bandwidth;
the worst case 6 dB Bandwidth was 36.48 MHz for channels 38 and 142 for
802.11ac mode, 40MHz bandwidth; the worst case 6 dB Bandwidth was 76.48
MHz for channel 58 for 802.11ac mode, 80MHz bandwidth.

See APPENDIX 7 for the test data.

Maximum Conducted Output Power

The EUT met the requirements of the maximum conducted output power as per
47 CFR 15.407 and RSS-210. Channels 36, 64, 100, 140 and 149 were
measured for 20MHz bandwidth, channels 38, 62, 102, 142 and 151 were
measured for 40MHz bandwidth, and channels 42, 58, 105, 138 and 151 were
measured for 80MHz bandwidth. The worst case Conducted Output Power level
was 16.61 dBm (0.0457 W ) for channel 100 for 802.11ac mode, 20MHz
bandwidth; the worst case Conducted Output Power level was 16.23 dBm
(0.0420 W ) for channel 142 for 802.11ac mode, 40MHz bandwidth; the worst
case Conducted Output Power level was 14.36 dBm ( 0.0272 W ) for channel
138 for 802.11ac mode, 80MHz bandwidth

See APPENDIX 7 for the test data.

Band-Edge Compliance of RF Conducted Emissions

The EUT met the requirements of band-edge compliance of RF conducted
emissions as per 47 CFR 15.407 and RSS-210. Channels 36, 64, 100, 140, 149
and 165 were measured for 20MHz bandwidth, channels 38, 62,102,142, 151

and 159 were measured for 40MHz bandwidth, and channels 42, 58, 105, 138
and 155 were measured for 80MHz bandwidth.

See APPENDIX 7 for the test data.

d) Peak Power Spectral Density

The EUT met the requirements of peak power spectral density as per 47 CFR
15.407 and RSS-210. Channels 36, 64, 140 and 149 were measured for 20MHz
bandwidth, channels 38, 62, 142 and 151 were measured for 40MHz bandwidth,
and channels 42, 58, 138 and 155 were measured for 80MHz bandwidth.

See APPENDIX 7 for the test data.

e) Spurious RF Conducted Emissions
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The EUT met the requirements of the spurious RF conducted emissions as per
47 CFR 15.407 and RSS-210. The frequency range measured was 30 MHz to
40 GHz. Channels 36, 64, 140 and 149 were measured for 20MHz bandwidth,
channels 38, 62, 142 and 151 were measured for 40MHz bandwidth, and
channels 42, 58, 138 and 155 were measured for 80MHz bandwidth.

See APPENDIX 7 for the test data.

9) Near Field Communications (NFC)

The Near Field Communications emissions from the BlackBerry® smartphone were
measured using the methods outlined in FCC CFR 47 Part 15, Subpart C.

a) Radiated Emissions
The BlackBerry® smartphone was measured in standalone configuration
transmitting at 13.57 MHz. The system’s radiated emission levels were
compared with respect to the FCC CFR 47 Part 15 Subpart C, 15.209, 15.225(a)
and RSS-210/RSS-GEN.

See APPENDIX 9 for the test data.

b) Occupied Bandwidth
The EUT met the requirements of the Occupied bandwidth as per 47 CFR 15 C
and RSS-210. The EUT was measured in test mode with modulation on and
transmitting at 13.56 MHz.

See APPENDIX 9 for the test data.

c) Frequency Stability
The EUT met the requirements of the Frequency Stability as per 47 CFR
15.225(e) and RSS-210. The EUT was measured in test mode with modulation
on and transmitting at 13.56 MHz.
See APPENDIX 9 for the test data.
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G. Compliance Test Equipment Used

SERIAL LAl DLE
UNIT MANUFACTURER |  MODEL TR DATE USE
(YY MM DD)
EMI Test Receiver | Ronde & ESIB 40 100255 15-12-04 | Conducted/Radiated
Schwarz Emissions
EMI Test Receiver | onde & ESU 40 100162 15-12-02 | Conducted/Radiated
Schwarz Emissions
Hybrid Log Antenna E\MC . HLP-3003C | 017401 16-02-03 |Radiated Emissions
utomation
Horn Antenna CMT 3116 R52734-001 17-03-02 |Radiated Emissions
Horn Antenna ETS-Lindgren 3117 2538 15-08-07 |Radiated Emissions
Active Loop Antenna |EMCO 6507 00032 15-08-21 |Radiated Emissions
Preamplifier Rohde & TS-ANA4-SP | 001 15-09-10 |Radiated Emissions
Schwarz
Preamplifier Sonoma 310N/11909A | 185831 15-10-22 |Radiated Emissions
Preamplifier Rohde & TS-ANA-SP | 001 15-09-10 |Radiated Emissions
Schwarz
LISN. Rohde & ENV216 100060 15-10-08 | Conducted Emissions
Schwarz
Environment Monitor |Omega iTHX-SD 0380561 16-11-15 |Radiated Emissions
EMC Analyzer Agilent E7405A US40240226 16-01-23 |Radiated Emissions
DC Power Supply HP 6632B US37472178 | 15-10-20 EF Conducted
missions
Environment Monitor | Omega iTHX-SD 0340060 16-09-11 | RF Conducted
Emissions
Environmental . .
Chamber Test Equity 107 0900246 N/R Frequency Stability
Bluetooth Tester Rohde & CBT 119549 15-12-04 |RF Conducted
Schwarz Emissions
Bluetooth Tester Rohde & CBT35 100368 15-11-25 | Radiated Emissions
Schwarz
Bluetooth Tester Rohde & CBT35 100370 15-12-04 |Radiated Emissions
Schwarz
Power Meter Agilent N1911A MY45100951 | 15-09-10 |RT Conducted/
Frequency Stability
Power Sensor Agilent N1921A MY45241383 | 15-00-05 |RF Conducted/
Frequency Stability
Environment Monitor |Omega iTHX-SD 0380567 16-11-15 |Radiated Emissions
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H. Test Software Used

SOFTWARE COMPANY VERSION USE
EMC32 Rohde & Schwarz 8.53.0 Radiated Emissions
TDK Standard Emission Test |TDK RF Solutions 8.53.1.62 Radiated Emissions
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Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1C: 2503A-RHR190LW

The following tests were performed by Winston Vernon

AC Powerline Conducted Emission Test Results

Test Confiquration 1

The BlackBerry® smartphone was tested on April 17, 2015

The environmental test conditions were: Temperature: 25.1°C
Relative Humidity: 39.4 %
, .| Corrected - - Margin
: Reading | Correction ; Limit Limit

Frequency |Line| = qpy™ |~ Factor R‘(ag‘l?_',';‘g @P) | (AV) L(Snllat)s

(MHz) (dBuV) (dB) (dB) (dBuV) | (dBpV) (dB)
0.164 L1 42.62 11.11 53.73 65.30 55.30 -11.57
0.204 N 40.95 10.85 51.80 63.40 53.40 -11.60
0.227 L1 37.23 10.67 47.90 62.60 52.60 -14.70
0.299 N 34.55 10.18 44.74 60.30 50.30 -15.57
0.533 L1 30.75 9.89 40.64 56.00 46.00 -15.36
0.537 N 31.00 9.90 40.90 56.00 46.00 -15.10
1.100 L1 30.45 9.80 40.25 56.00 46.00 -15.75
1.401 N 27.59 9.81 37.40 56.00 46.00 -18.60
16.094 L1 25.93 10.12 36.05 60.00 50.00 -23.95

All other emission levels were at least 25 dB below the limit.

Measurements were done with the quasi-peak detector.

See figure 1-1 and figure 1-2 for the measurement plot of the L1 and N lines of AC power
line conducted emissions.
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Dates of Test:

April 02 — May 14, 2015
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AC Powerline Conducted Emissions Test Graphs

Test Configuration 1

Figure 1-1: L1 lines
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AC Powerline Conducted Emission Test Results cont'd

Test Configuration 2

The BlackBerry® smartphone was tested on April 17, 2015

The environmental test conditions were: Temperature: 25.1°C
Relative Humidity: 39.4 %

: . |Corrected - - Margin
. Reading | Correction ; Limit Limit
Frequency | Line Reading (QP)
(QP) Factor (QP) (QP) (AV) Limits
(MHz) (dBuV) (dB) (dB) (dBuV) | (dBuV) (dB)

0.173 N 37.33 11.08 48.41 64.80 54.80 | -16.40
0.191 L1 35.20 10.92 46.13 64.00 54.00 | -17.87
0.290 L1 24.88 10.23 35.11 60.50 50.50 | -25.39
0.443 N 28.13 9.96 38.09 57.00 47.00 | -18.91

0.470 L1 34.71 9.93 44.64 56.50 46.50 | -11.87
1.163 N 30.02 9.80 39.83 56.00 46.00 | -16.17
1.356 L1 29.83 9.80 39.63 56.00 46.00 | -16.37
1.743 N 27.07 9.82 36.89 56.00 46.00 | -19.11
2.423 N 26.18 9.85 36.03 56.00 46.00 | -19.97

2.823 L1 25.54 9.87 35.40 56.00 46.00 | -20.60
14.474 L1 27.95 10.07 38.02 60.00 50.00 | -21.98
15.680 N 27.63 10.09 37.72 60.00 50.00 | -22.28

All other emission levels were at least 25 dB below the limit.

Measurements were done with the quasi-peak detector.

See figure 1-3 and figure 1-4 for the measurement plot of the L1 and N lines of AC power
line conducted emissions.
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Figure 1-3: L1 lines
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AC Powerline Conducted Emissions Test Results cont’d

Test Configuration 3

The BlackBerry® smartphone was tested on April 17, 2015

The environmental test conditions were: Temperature: 22.4°C
Relative Humidity: 38.0 %

: .| Corrected - _ Margin
. Reading | Correction ; Limit Limit
Frequency | Line Reading (QP)
(QP) Factor (QP) (QP) (AV) Limits
(MHz) (dBuVv) (dB) (dB) (dBuV) | (dBpV) (dB)

0.155 L1 41.42 11.17 52.59 65.80 55.80 | -13.21
0.164 N 38.69 11.14 49.83 65.30 55.30 | -15.47
0.195 L1 36.60 10.89 47.50 63.80 53.80 | -16.31
0.474 N 33.55 9.93 43.48 56.40 46.40 | -12.92
0.474 L1 34.51 9.92 44.43 56.40 46.40 | -11.97
1.104 N 30.12 9.81 39.92 56.00 46.00 | -16.08
1.104 L1 31.24 9.80 41.04 56.00 46.00 | -14.96
1.748 N 27.15 9.82 36.97 56.00 46.00 | -19.03
3.156 L1 24.37 9.88 34.25 56.00 46.00 | -21.75
4.776 N 21.22 9.91 31.13 56.00 46.00 | -24.87
14.442 N 26.72 10.08 36.80 60.00 50.00 | -23.20
16.278 L1 26.87 10.13 37.00 60.00 50.00 | -23.00

All other emission levels were at least 25 dB below the limit.

Measurements were done with the quasi-peak detectors.

See figure 1-5 and 1-6 for the measurement plot of the L1 and N lines of AC power line
conducted emissions.
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AC Powerline Conducted Emissions Test Graphs

Test Configuration 3

Figure 1-5: L1 Lines
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AC Powerline Conducted Emission Test Results cont’d

Test Configuration 4

The BlackBerry® smartphone was tested on April 17, 2015

The environmental test conditions were: Temperature: 25.1°C
Relative Humidity: 39.4 %

: .| Corrected - _ Margin
. Reading | Correction ; Limit Limit
Frequency | Line Reading (QP)
(QP) Factor (QP) (QP) (AV) Limits
(MHz) (dBuVv) (dB) (dB) (dBuV) | (dBpV) (dB)

0.164 L1 42.50 11.11 53.61 65.30 55.30 | -11.69
0.164 N 41.85 11.14 52.99 65.30 55.30 | -12.31
0.191 L1 39.66 10.92 50.59 64.00 54.00 | -13.41
0.200 N 37.23 10.89 48.11 63.60 53.60 | -15.49
0.434 L1 34.04 9.96 44.00 57.20 47.20 | -13.20
0.447 N 31.99 9.95 41.94 56.90 46.90 | -14.96
0.938 L1 31.97 9.81 41.78 56.00 46.00 | -14.22
1.334 N 26.53 9.81 36.34 56.00 46.00 | -19.66
1.959 N 23.16 9.83 32.99 56.00 46.00 | -23.02
2.909 L1 25.47 9.87 35.33 56.00 46.00 | -20.67
15.621 N 27.47 10.09 37.56 60.00 50.00 | -22.44
16.526 L1 27.64 10.14 37.79 60.00 50.00 | -22.21

All other emission levels were at least 25 dB below the limit.

Measurements were done with the quasi-peak detectors.

See figure 1-7 and figure 1-8 for the measurement plot of the L1 and N lines of AC power
line conducted emissions.
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AC Powerline Conducted Emissions Test Graphs

Test Configuration 4

Figure 1-7: L1 lines
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APPENDIX 2 - BLUETOOTH, BLUETOOTH LOW ENERGY AND 802.11b/g/n
RADIATED EMISSIONS TEST DATA



EMC Test Report for the BlackBerry® smartphone Model

*2zBlackBerry.  |RHR191LW (SQw100-4)
APPENDIX 2

Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1Ic: 2503A-RHR190LW

Radiated Emissions Test Results
Bluetooth Band

Date of Test: April 13, 2015
Measurements were performed by Shiva Kumbham.

The environmental test conditions were: Temperature: 27.7°C
Relative Humidity: 24.8 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
30 MHz to 1 GHz.

The BIackBerry® smartphone in Bluetooth TX mode was in volume key down position.

The frequency sweep measurements were performed in single frequency mode on channels
0, 39 and 78 using packet types “DHS”, “2-DH5” and “3-DH5”.

All the emission had a test margin of 25 dB.
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*2zBlackBerry.  |RHR191LW (SQw100-4)
APPENDIX 2

Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1Ic: 2503A-RHR190LW

Radiated Emissions Test Results cont’d
Bluetooth Band cont’d

Date of Test: April 09, 10, 14, 15, and 24, 2015
Measurements were performed by Winston Vernon

The environmental test conditions were: Temperature: 26.0°C
Relative Humidity: 31.2%

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
1GHz to 25GHz.

The BIackBerry® smartphone in Bluetooth TX mode was in volume key up position.

The frequency sweep measurements were performed in single frequency mode on channels
0, 39 and 78 using packet types “DHS5”, “2-DH5” and “3-DH5”.

All the emission had a test margin of greater than 25 dB.

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
Copyright 2005-2015 Page 35 of 232
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APPENDIX 2

EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)

Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FccC I1D: LBARHR190LW
1IC: 2503A-RHR190LW

Band-Edge Compliance of RF Radiated Emissions Test Results

Date of test: April 23, 2015
Measurements were performed by Shiva Kumbham.

Bluetooth Band

The environmental test conditions were: Temperature:

Relative Humidity:

253°C

12.7 %

The BIackBerry® smartphone was in standalone, volume key down position and pattern type
“Static PBRS” in “DH5”, “2-DH5” and “3-DH5” modulation during the measurements.

The test distance was 3.0 meters.

Corrected Delta | Corrected Diff. To
Channel| Freq. Rx Antenna | Detector VBW Reading Marker | Band edge Limit Limit
Reading
(MHz) | Type | POL. (dBuv) (dBuV/m) (dB) (dBuVv/im) | (dBuV/m) | (dB)

Low Channel, Packet Type DH5

0 2402 | Horn \% PK 1 MHz 90.13 100.35 59.00 41.35 74.00 -32.65

0 2402 | Horn H PK 1 MHz 94.07 104.29 64.00 40.29 74.00 -33.71

0 2402 | Horn \Y% AV 10 Hz 83.33 93.55 59.00 34.55 54.00 | -19.45

0 2402 | Horn H AV 10 Hz 87.21 97.43 64.00 33.43 54.00 -20.57
High Channel, Packet Type DH5

78 2480 | Horn \Y, PK 1 MHz 87.42 98.57 55.75 42.82 74.00 -31.18

78 2480 | Horn H PK 1 MHz 90.04 101.19 59.14 42.05 74.00 | -31.95

78 2480 | Horn V AV 10 Hz 81.17 92.32 55.75 36.57 54.00 -17.43

78 2480 | Horn H AV 10 Hz 83.20 94.35 59.14 35.21 54.00 -18.79
Low Channel, Packet Type 2-DH5

0 2402 | Horn \% PK 1 MHz 88.11 98.33 55.96 42.37 74.00 -31.63

0 2402 | Horn H PK 1 MHz 92.11 102.33 59.38 42.95 74.00 -31.05

0 2402 | Horn \Y% AV 10 Hz 79.24 89.46 55.96 33.50 54.00 | -20.50

0 2402 | Horn H AV 10 Hz 82.90 93.12 59.38 33.74 54.00 -20.26
High Channel, Packet Type 2-DH5

78 2480 | Horn \Y, PK 1 MHz 84.94 96.09 53.21 42.88 74.00 -31.12

78 2480 | Horn H PK 1 MHz 87.51 98.66 55.83 42.83 74.00 | -31.17

78 2480 | Horn V AV 10 Hz 76.50 87.65 53.21 34.44 54.00 -19.56

78 2480 | Horn H AV 10 Hz 78.23 89.38 55.83 33.55 54.00 | -20.45
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APPENDIX 2

EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)

Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FccC I1D: LBARHR190LW
1IC: 2503A-RHR190LW

Band-Edge Compliance of RF Radiated Emissions Test Results cont’d

Bluetooth Band

Reading | Corrected | Delta | Corrected Diff. To
Channel | Freq. Rx Antenna Detector VBW Reading | Marker | Band edge Limit Limit
(MHz) Type | POL. (dBuv) | (dBuv/im) | (dB) (dBuV/im) | (dBuv/m) | (dB)
Low Channel, Packet Type 3-DH5
0 2402 Horn \ PK 1 MHz 88.41 98.63 55.27 43.36 74.00 -30.64
0 2402 Horn H PK 1 MHz 92.28 102.50 59.37 43.13 74.00 -30.87
0 2402 Horn \% AV 10 Hz 79.32 89.54 55.27 34.27 54.00 -19.73
0 2402 Horn H AV 10 Hz 83.02 93.24 59.37 33.87 54.00 | -20.13
High Channel, Packet Type 3-DH5
78 2480 Horn \Y PK 1 MHz 85.30 96.45 52.50 43.95 74.00 | -30.05
78 2480 Horn H PK 1 MHz 87.72 98.87 55.46 43.41 74.00 -30.59
78 2480 Horn \Y AV 10 Hz 76.42 87.57 52.50 35.07 54.00 | -18.93
78 2480 Horn H AV 10 Hz 78.25 89.40 55.46 33.94 54.00 -20.06

See figures 2-1 to 2-12 for the plots of the Bluetooth band-edge compliance.
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APPENDIX 2

EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)

Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14,

2015

FccC I1D: LBARHR190LW
1IC: 2503A-RHR190LW

Bluetooth Band-Edge Compliance of RF Radiated Emissions cont'd

Figure 2-1: Band-Edge Compliance of RF Rad. Emissions.

Bluetooth, Single freq., Static PBRS,
DH5, Channel 0, Pol: V, Detector: PK

Figure 2-2: Band-Edge Compliance of RF Rad. Emissions.

Bluetooth, Single freq., Static PBRS,
DH5, Channel 0, Pol: H, Detector: PK
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Figure 2-4: Band-Edge Compliance of RF Rad. Emissions

Bluetooth, Single freq., Static PBRS,
DH5, Channel 78, Pol: H, Detector: PK
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EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)

APPENDIX 2

Test

Report No.:

RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FccC I1D: LBARHR190LW
1IC: 2503A-RHR190LW

Bluetooth Band-Edge Compliance of RF Radiated Emissions cont'd

Figure 2-5: Band-Edge Compliance of RF Rad. Emissions.

Bluetooth, Single freq., Static PBRS,
2-DH5, Channel 0, Pol: V, Detector: PK

Figure 2-6: Band-Edge Compliance of RF Rad. Emissions.

Bluetooth, Single freq., Static PBRS,
2-DH5, Channel 0, Pol: H, Detector: PK
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Figure 2-7: Band-Edge Compliance of RF Rad. Emissions.
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EMC Test Report for the BlackBerry® smartphone Model
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APPENDIX 2

Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1Ic: 2503A-RHR190LW

Bluetooth Band-Edge Compliance of RF Radiated Emissions cont'd

Figure 2-9: Band-Edge Compliance of RF Rad. Emissions. Figure 2-10: Band-Edge Compliance of RF Rad. Emissions.

Bluetooth, Single freq., Static PBRS, Bluetooth, Single freq., Static PBRS,
3-DH5, Channel 0, Pol: V, Detector: PK 3-DH5, Channel 0, Pol: H, Detector: PK
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Figure 2-11: Band-Edge Compliance of RF Rad. Emissions.  Figure 2-12: Band-Edge Compliance of RF Rad. Emissions.
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Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1Ic: 2503A-RHR190LW

Radiated Emissions Test Results cont’'d
Bluetooth Low Energy Band

Date of Test: April 17, 2015
Measurements were performed by Shiva Kumbham.

The environmental test conditions were: Temperature: 26.7 °C
Relative Humidity: 20.8 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
30 MHz to 1 GHz.

The BIackBerry® smartphone in Bluetooth Low Energy TX mode was in volume key down
position.

The frequency sweep measurements were performed in single frequency mode on channels
0, 20 and 39.

All emissions had a test margin of greater than 25.0 dB.

Date of Test: April 14 and 24, 2015
Measurements were performed by Kevin Guo.

The environmental test conditions were: Temperature: 25.2°C
Relative Humidity: 35.8%

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
1GHz to 25GHz.

The BlackBerry® smartphone in Bluetooth Low Energy TX mode was in volume key up
position.

The frequency sweep measurements were performed in single frequency mode on channels
0, 20 and 39.

All other emission levels were at least 25 dB below the limit.
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Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1Ic: 2503A-RHR190LW

Band-Edge Compliance of RF Radiated Emissions Test Results
Bluetooth Low Energy Band

Date of test: April 23, 2015
Measurements were performed by Shiva Kumbham.

The environmental test conditions were: Temperature: 25.3°C
Relative Humidity: 12.7 %

The BIackBerry® smartphone was in volume key down position.

The test distance was 3.0 meters.

_ Corrected Delta Corrected
Channel| Freq. | RxAntenna | Detector | VBW |R€8diNG | peading Marker | Band edge | Limit |Diff. To Limit
(MHz) | Type |POL. (dBuV) (dBuv/m) (dB) (dBuv/m) | (dBuV/m) (dB)
Low Channel, LE
0 2402 Horn V PK 1 MHz 86.27 96.49 55.61 40.88 74.00 -33.12
0 2402 Horn H PK 1 MHz 88.53 98.75 57.07 41.68 74.00 -32.32
0 2402 Horn V AV 10 Hz 81.44 91.66 55.61 36.05 54.00 -17.95
0 2402 Horn H AV 10 Hz 83.71 93.93 57.07 36.86 54.00 -17.14
High Channel, LE
39 | 2480 | Horn | V PK | 1MHz | 86.73 97.88 56.50 41.38 | 74.00 | -32.62
39 2480 Horn H PK 1 MHz 87.29 98.44 56.20 42.24 74.00 -31.76
39 | 2480 | Horn | V AV | 10Hz | 81.94 93.09 56.50 36.59 | 54.00 | -17.41
39 2480 Horn H AV 10 Hz 82.46 93.61 56.20 37.41 54.00 -16.59

See figures 2-13 to 2-16 for the plots of the Bluetooth Low Energy band-edge compliance.
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Test Report No.:
RTS-6067-1505-16

Dates of Test: FccC I1D: LBARHR190LW
April 02 — May 14, 2015 1ICc: 2503A-RHR190LW

Bluetooth Low Energy Band-Edge Compliance of RF Radiated Emissions cont'd

Figure 2-13: Band-Edge Compliance of RF Rad. Emissions.

Bluetooth Low Energy, Single freq., Bluetooth Low Energy, Single freq.,
LE, Channel 0, Pol: V, Detector: PK LE, Channel 0, Pol: H, Detector: PK
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Figure 2-15:; Band-Edge Compliance of RF Rad. Emissions.  Figure 2-16: Band-Edge Compliance of RF Rad. Emissions

Bluetooth Low Energy, Single freq., Bluetooth Low Energy, Single freq.,
LE, Channel 39, Pol: V, Detector: PK LE, Channel 39, Pol: H, Detector: PK
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Figure 2-14: Band-Edge Compliance of RF Rad. Emissions.
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Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1Ic: 2503A-RHR190LW

Radiated Emissions Test Results cont’d
802.11b/g/n Band

Date of Test: April 1, 2015
Measurements performed by Shiva Kumbham.

The environmental test conditions were: Temperature: 27.1°C
Relative Humidity: 8.1%

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
30 MHz to 1 GHz.

The BlackBerry® smartphone was in volume key down position.

The frequency sweep measurements were performed in 802.11b TX mode at 1 Mbps on
channels 1, 6 and 11, in 802.11g TX mode at 6 Mbps on channels 1, 6 and 11, and in
802.11n TX mode at MCS 0 on channels 1, 6 and 11.

All emissions had a test margin of greater than 25.0 dB.
Date of Test: April 07, 10, 20 and 24, 2015
Measurements performed by Winston Vernon.

The environmental test conditions were: Temperature: 25.1°C
Relative Humidity: 36.5 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
1GHz to 25GHz.

The BIackBerry® smartphone was in horizontal position.

The frequency sweep measurements were performed in 802.11b TX mode at 1 Mbps on
channels 1, 6 and 11, in 802.11g TX mode at 6 Mbps on channels 1, 6 and 11, and in
802.11n TX mode at MCS 0 on channels 1, 6 and 11.

All emissions had a test margin of greater than 25.0 dB.
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Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1Ic: 2503A-RHR190LW

802.11b/g/n Band-Edge Compliance of RF Radiated Emissions

Date of Tests: May 14, 2015
Measurements performed by Savtej Sandhu.

The environmental test conditions were: Temperature: 23.9°C
Relative Humidity: 22.6 %

802.11b Band

The measurements were performed on BIackBerry® smartphone in standalone, volume key
down configuration on channels 1 and 11 for 802.11b mode at 1 Mbps.

The test distance was 3 meters.

VBW , Coéfncéed Diff. To
Channel | Freq. Rx Antenna Detector Reading edge Limit Limit
(MHz) Type POL. (MHz) (dBuV) (dBuV/m) | (dBuV/m) (dB)
Low channel 802.11b,1Mbps
1.0 | 2412.00 | Horn v PK 1MHz | 36.14 | 46.36 | 74.00 | -27.64
1.0 2412.00 | Horn H PK 1 MHz | 36.07 46.29 74.00 | -27.71
1.0 2412.00 [ Horn V AV 10 Hz 24.36 34.58 54.00 | -19.42
1.0 2412.00 [ Horn H AV 10 Hz 24.36 34.58 54.00 | -19.42
High channel 802.11b,1Mbps
11.0 |2462.00 [ Horn V PK 1MHz | 37.69 48.84 74.00 | -25.16
11.0 | 2462.00 | Horn H PK 1MHz | 42.05 53.20 74.00 | -20.80
11.0 | 2462.00 | Horn V AV 10 Hz 25.52 36.67 54.00 | -17.33
11.0 | 2462.00 [ Horn H AV 10 Hz 29.04 40.19 54.00 | -13.81
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Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FccC I1D: LBARHR190LW
1IC: 2503A-RHR190LW

802.11g Band

The measurements were performed on the BlackBerry® smartphone in standalone, volume
key down configuration on channels 1 and 11 for 802.11g mode at 6 Mbps.

The test distance was 3 meters.

VBW , Corrected Diff. To
Channel |  Freq. Rx Antenna Detector Reading | gangedge |  Limit Limit
(MHz) Type POL. (MHz) (dBuV) [ (dBuV/m) [ (dBuV/m) [ (dB)
Low channel 802.11g,6Mbps
1.0 2412.00 [ Horn V PK 1 MHz | 40.04 50.26 74.00 | -23.74
1.0 2412.00 [ Horn H PK 1 MHz | 42.04 52.26 74.00 | -21.74
1.0 2412.00 [ Horn V AV 10Hz | 27.01 37.23 54.00 | -16.77
1.0 2412.00 [ Horn H AV 10Hz | 29.39 39.61 54.00 | -14.39
High channel 802.11g9,6Mbps
11.0 | 2462.00 | Horn V PK 1 MHz | 45.54 56.69 74.00 | -17.31
11.0 | 2462.00 | Horn H PK 1 MHz | 51.51 62.66 74.00 | -11.34
11.0 | 2462.00 | Horn V AV 10 Hz | 33.48 44.63 54.00 -9.37
11.0 | 2462.00 | Horn H AV 10Hz | 39.16 50.31 54.00 -3.69

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
Copyright 2005-2015

Page 46 of 232




*2zBlackBerry.

EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)

APPENDIX 2

Test Report No.:
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Dates of Test:

April 02 — May 14, 2015

FccC I1D: LBARHR190LW
1IC: 2503A-RHR190LW

802.11n Band

The measurements were performed on the BlackBerry® smartphone in standalone, volume
key down configuration on channels 1 and 11 for 802.11n mode at MCS 0.

The test distance was 3 meters.

vBW ) Corrected Diff. To
Channel | Freq. Rx Antenna Detector Reading | gandedge |  Limit Limit
MH2) | Type | POL | (MH2) (@Buv) | (dBuvim) | (dBuvim) | (dB)
Low channel 802.11n, MCSO
1.0 2412.00 | Horn V PK 1 MHz 37.33 47.55 74.00 | -26.45
1.0 2412.00 | Horn H PK 1 MHz 40.12 50.34 74.00 | -23.66
1.0 2412.00 | Horn V AV 10 Hz 24.96 35.18 54.00 | -18.82
1.0 2412.00 | Horn H AV 10 Hz 26.04 36.26 54.00 | -17.74
High channel 802.11n, MCSO
11.0 | 2462.00 | Horn V PK 1 MHz 45.29 56.44 74.00 | -17.56
11.0 | 2462.00 | Horn H PK 1 MHz 52.11 63.26 74.00 | -10.74
11.0 | 2462.00 | Horn V AV 10 Hz 27.88 39.03 54.00 | -14.97
11.0 | 2462.00 | Horn H AV 10 Hz 33.03 4418 54.00 -9.82

See figures 2-17 to 2-20 for the plots of the 802.11b band-edge compliance.
See figures 2-21 to 2-24 for the plots of the 802.11g band-edge compliance.
See figures 2-25 to 2-28 for the plots of the 802.11n band-edge compliance.
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APPENDIX 2

EMC Test Report for the BlackBerry® smartphone Model

Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FccC I1D: LBARHR190LW
1IC: 2503A-RHR190LW

802.11b/ag/n Band-Edge Compliance of RF Radiated Emissions cont’d

Figure 2-17: Band-Edge Compliance of RF Radiated Emission

802.11b, Channel 1, 2412 MHz, Max Pol: V,
Detector: PK
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Figure 2-18: Band-Edge Compliance of RF Radiated Emission

802.11b, Channel 1, 2412 MHz, Max Pol: H,
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Figure 2-19: Band-Edge Compliance of RF Radiated Emission
802.11b, Channel 11, 2462 MHz, Max Pol: V,
Detector: PK
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Figure 2-20: Band-Edge Compliance of RF Radiated Emission
802.11b, Channel 11, 2462 MHz, Max Pol: H,
Detector: PK
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APPENDIX 2
Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW
Figure 2-21: Band-Edge Compliance of RF Radiated Emission  Figure 2-22: Band-Edge Compliance of RF Radiated Emission
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Figure 2-23: Band-Edge Compliance of RF Radiated Emission
802.11g, Channel 11, 2462 MHz, Max Pol: V,

Detector: PK

Figure 2-24: Band-Edge Compliance of RF Radiated Emission
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Test Report No.: Dates of Test: FcC ID: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1Ic: 2503A-RHR190LW

Figure 2-25: Band-Edge Compliance of RF Radiated Emission  Figure 2-26: Band-Edge Compliance of RF Radiated Emission
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Figure 2-27: Band-Edge Compliance of RF Radiated Emission  Figure 2-28: Band-Edge Compliance of RF Radiated Emission
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APPENDIX 3 — 802.11a/n RADIATED EMISSIONS TEST DATA



e EMC Test Report for the BlackBerry® smartphone Model
2. B[ackBerry, RHR191LW (SQW100-4)
APPENDIX 3
Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Radiated Emissions Test Results
802.11a Band

Date of Test: April 02, 2015
Measurements were performed by Savtej Sandhu

The environmental test conditions were: Temperature: 26.7 °C
Relative Humidity: 13.3 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
30 MHz to 1 GHz.

The BIackBerry® smartphone was in volume key up position.

The frequency sweep measurements were performed in 802.11a TX mode at 6 Mbps on
channels 36, 48, 64, 100, 140 and 165.

All emission had a test margin of greater than 25 dB.

Radiated Emissions Test Results
802.11a Band

Date of Test: April 13, 15, and 20, 2015
Measurements were performed by Winston Vernon.

The environmental test conditions were: Temperature: 24.8°C
Relative Humidity: 38.6 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
1GHz to 40GHz.

The BIackBerry® smartphone was in Volume Key Up position.

The frequency sweep measurements were performed in 802.11a TX mode at 6 Mbps on
channels 36, 48, 64, 100, 140 and 165.

All emission had a test margin of greater than 25 dB.
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e EMC Test Report for the BlackBerry® smartphone Model
2. B[ackBerry RHR191LW (SQW100-4)
APPENDIX 3
Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Radiated Emissions Test Results cont’d
802.11n Band

Date of Test: April 02, 2015
Measurements were performed by Savtej Sandhu

The environmental test conditions were: Temperature: 26.7 °C
Relative Humidity: 13.3 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
30 MHz to 1 GHz.

The BIackBerry® smartphone was in volume key up position.

The frequency sweep measurements were performed in 802.11n TX mode at MCS 0 on
channels 38, 62, 102 and 159.

All emission had a test margin of greater than 25 dB.

Radiated Emissions Test Results cont’'d
802.11n Band

Date of Test: April 15, and 20 2015
Measurements were performed by Winston Vernon.

The environmental test conditions were: Temperature: 24.8°C
Relative Humidity: 38.6 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
1GHz to 40GHz.

The BIackBerry® smartphone was in Volume Key Up.
The frequency sweep measurements were performed in 802.11n TX mode at MCS 0 on

channels 38, 62, 102, and 159.
All emission had a test margin of greater than 25 dB.
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e EMC Test Report for the BlackBerry® smartphone Model
2. B[ackBerry RHR191LW (SQW100-4)
APPENDIX 3
Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

802.11a Band-Edge Compliance of RF Radiated Emissions

Date of Tests: May 13, 2015
Measurements performed by Shiva Kumbham.

The environmental test conditions were: Temperature: 23.9°C
Relative Humidity: 22.6 %
The measurements were performed on BIackBerry® smartphone in standalone, volume key
up configuration on channels 36, 64, 100, 140 for 802.11a mode at 6 Mbps.
The test distance was performed at a distance of 3 meters.

Bandwidth 20MHz

Channel Freg. Rx Antenna | Detector VBW Reading g:;&egéz(l Limit Dli_fifr'n?
(MHz) Type | POL. (MHz) (dBuV) (dBuVv/m) (dBuVv/m) (dB)
Centre at Band-Edge: 5150 MHz, 802.11a
36.0 5180.00 | Horn | V PK 1 MHz 41.57 64.79 74.00 -9.21
36.0 5180.00 | Horn | H PK 1 MHz 35.97 59.19 74.00 | -14.81
36.0 5180.00 | Horn | V AV 10 Hz 24.96 48.18 54.00 -5.82
36.0 5180.00 | Horn | H AV 10 Hz 23.71 46.93 54.00 -7.07
Centre at Band-Edge: 5350 MHz, 802.11a
64.0 5320.00 | Horn | V PK 1 MHz 41.35 65.31 74.00 -8.69
64.0 5320.00 | Horn | H PK 1 MHz 35.97 59.93 74.00 -14.07
64.0 5320.00 | Horn | V AV 10 Hz 2552 49.48 54.00 -4.52
64.0 5320.00 | Horn | H AV 10 Hz 24.36 48.32 54.00 -5.68
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APPENDIX 3

EMC Test Report for the BlackBerry® smartphone Model

Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11a Band-Edge Compliance of RF Radiated Emissions cont’d

Channel Freq. Rx Antenna Detector VBW Reading é:;nréegéz(l Limit Dli_fifrhﬁo
(dBuV)
(MHz) Type | POL. (MHz) (dBuV/m) (dBuV/m) (dB)
Centre at Band-Edge: 5470 MHz, 802.11a
100.0 5500.00 Horn | V PK 1 MHz 40.74 65.57 74.00 -8.43
100.0 5500.00 Horn | H PK 1 MHz 36.06 60.89 74.00 -13.11
100.0 5500.00 Horn | V AV 10 Hz 24.96 49.79 54.00 -4.21
100.0 5500.00 Horn | H AV 10 Hz 23.71 48.54 54.00 -5.46
Centre at Band-Edge: 5725 MHz, 802.11a
140.0 5700.00 Horn | V PK 1 MHz 36.31 61.53 68.20 -6.67
140.0 5700.00 Horn | H PK 1 MHz 35.80 61.02 68.20 -7.18

See figures 3-1 to 3-8 for the plots of the 802.11a band-edge compliance.
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EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)
APPENDIX 3

Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11n Band-Edge Compliance of RF Radiated Emissions

Date of Tests: May 13, 2015
Measurements performed by Shiva Kumbham.

The environmental test conditions were: Temperature:
Relative Humidity:

The measurements were performed on BlackBerry® smartphone in standalone, Vertical

23.9°C
22.6 %

Down configuration on channels 36, 64, 100 and 140 for 802.11n mode at MCS 0.

The test distance was performed at a distance of 3 meters.

Bandwidth 20MHz

Channel Freq. Rx Antenna | Detector vew Reading BC;nrgiegEizde Limit Dli_fifmiTtO
(MHz) | Type [POL. | (MH2) (dBuV) | (dBuv/m) | (dBuv/im) | (dB)
Centre at Band-Edge: 5150 MHz, 802.11n
36.0 5180.00 | Horn | V PK 1 MHz 4215 65.37 74.00 -8.63
36.0 5180.00 | Horn | H PK 1 MHz 37.08 60.30 74.00 | -13.70
36.0 5180.00 | Horn | V AV 10 Hz 25.52 48.74 54.00 -5.26
36.0 5180.00 | Horn | H AV 10 Hz 23.71 46.93 54.00 -7.07
Centre at Band-Edge: 5350 MHz, 802.11n
64.0 5320.00 | Horn | V PK 1 MHz 39.60 63.56 74.00 -10.44
64.0 5320.00 | Horn | H PK 1 MHz 36.41 60.37 74.00 -13.63
64.0 5320.00 | Horn | V AV 10 Hz 25.52 49.48 54.00 -4.52
64.0 5320.00 | Horn | H AV 10 Hz 24.36 48.32 54.00 -5.68
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April 02 — May 14, 2015

*2:BlackBerry. RHR191LW (SQW100-4)
APPENDIX 3
Test Report No.: Dates of Test: FcC 1D: LBARHR190LW

1c: 2503A-RHR190LW

802.11n Band-Edge Compliance of RF Radiated Emissions cont'd

Channel Freq. Rx Antenna Detector VBW Reading Corrected Band Limit D'f.f' TO
edge Limit
(MHz) Type | POL. (MHz) (dBuV) (dBuV/m) (dBuV/m) (dB)
Centre at Band-Edge: 5470 MHz, 802.11n
100.0 5500.00 Horn | V PK 1 MHz 43.40 68.23 74.00 -5.77
100.0 5500.00 Horn | H PK 1 MHz 36.33 61.16 74.00 -12.84
100.0 5500.00 Horn | V AV 10 Hz 26.04 50.87 54.00 -3.13
100.0 5500.00 Horn | H AV 10 Hz 23.71 48.54 54.00 -5.46
Centre at Band-Edge: 5725 MHz, 802.11n
140.0 5700.00 Horn | V PK 1 MHz 39.19 64.41 68.20 -3.79
140.0 5700.00 Horn | H PK 1 MHz 35.03 60.25 68.20 -7.95
Bandwidth 40MHz
Channel Freq. Rx Antenna | Detector VBW Reading Corrected Limit D'f.f' TO
Band edge Limit
(MHz) Type | POL. | (MHz) (dBuV) (dBuv/m) | (dBuV/m) (dB)
Centre at Band-Edge: 5150 MHz, 802.11n
38.00 5190.0 Horn | V PK 1 MHz 47.33 70.55 74.00 -3.45
38.00 5190.0 Horn | H PK 1 MHz 37.08 60.30 74.00 | -13.70
38.00 5190.0 Horn | V AV 10 Hz 29.39 52.61 54.00 -1.39
38.00 5190.0 Horn | H AV 10 Hz 24.36 47.58 54.00 -6.42
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Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

Channel Freq. Rx Antenna Detector VBW Reading Correg(tjzcl Band Limit Dli_fifrhﬁo
(MHz) Type | POL. (dBuV) (dBuV/m) (dBuv/m) (dB)
Centre at Band-Edge: 5350 MHz, 802.11n
62.00 5310.0 Horn | V PK 1 MHz 43.71 67.67 74.00 -6.33
62.00 5310.0 Horn | H PK 1 MHz 37.29 61.25 74.00 -12.75
62.00 5310.0 Horn | V AV 10 Hz 26.04 50.00 54.00 -4.00
62.00 5310.0 Horn | H AV 10 Hz 24.36 48.32 54.00 -5.68
Centre at Band-Edge: 5470 MHz, 802.11n
102.00 5510.0 Horn | V PK 1 MHz 45.38 70.21 74.00 -3.79
102.00 5510.0 Horn | H PK 1 MHz 38.66 63.49 74.00 -10.51
102.00 5510.0 Horn | V AV 10 Hz 27.46 52.29 54.00 -1.71
102.00 5510.0 Horn | H AV 10 Hz 24.36 49.19 54.00 -4.81

See figures 3-9 to 3-22 for the plots of the 802.11n band-edge compliance.
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EMC Test Report for the BlackBerry® smartphone Model

Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11a Band-Edge Compliance of RF Radiated Emissions cont'd

Figure 3-1: Band-Edge Compliance of RF Radiated Emission
802.11a, Ch. 36, 5180 MHz, Centre of Band-Edge: 5150 MHz

Pol: V, Detector: PK
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Figure 3-2: Band-Edge Compliance of RF Radiated Emission

802.11a, Ch. 36, 5180 MHz, Centre of Band-Edge: 5150 MHz
Pol: H, Detector: PK
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Figure 3-3: Band-Edge Compliance of RF Radiated Emission
802.11a, Ch. 64, 5320 MHz, Centre of Band-Edge: 5350 MHz
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Figure 3-4: Band-Edge Compliance of RF Radiated Emission

802.11a, Ch. 64, 5320 MHz, Centre of Band-Edge: 5350 MHz
Pol: H, Detector: PK
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Test Report No.: Dates of Test:

RTS-6067-1505-16

April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11a Band-Edge Compliance of RF Radiated Emissions cont'd

Figure 3-5: Band-Edge Compliance of RF Radiated Emission
802.11a, Ch. 100, 5500 MHz, Centre of Band-Edge: 5460 MHz
Pol: V, Detector: PK

Figure 3-6: Band-Edge Compliance of RF Radiated Emission.

802.11a, Ch. 100, 5500 MHz, Centre of Band-Edge: 5460 MHz
Pol: H, Detector: PK
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Figure 3-7: Band-Edge Compliance of RF Radiated Emission.
802.11a, Ch. 140, 5700 MHz, Centre of Band-Edge: 5725 MHz
Pol: V, Detector: PK
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Figure 3-8: Band-Edge Compliance of RF Radiated Emission.
802.11a, Ch. 140, 5700 MHz, Centre of Band-Edge: 5725 MHz
Pol: H, Detector: PK
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Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11n Band-Edge Compliance of RF Radiated Emissions

Figure 3-9: Band-Edge Compliance of RF Radiated Emission
802.11n, Ch. 36, 5180 MHz, Centre of Band-Edge: 5150 MHz
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Figure 3-10: Band-Edge Compliance of RF Radiated Emission
802.11n, Ch. 36, 5180 MHz, Centre of Band-Edge: 5150 MHz
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Figure 3-11: Band-Edge Compliance of RF Radiated Emission
802.11n, Ch. 64, 5320 MHz, Centre of Band-Edge: 5350 MHz
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802.11n Ch. 64, 5320 MHz, Centre of Band-Edge: 5350 MHz
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Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11n Band-Edge Compliance of RF Radiated Emissions cont'd

Figure 3-13: Band-Edge Compliance of RF Radiated Emission
802.11n, Ch. 100, 5500 MHz, Centre of Band-Edge: 5460 MHz
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Figure 3-15: Band-Edge Compliance of RF Radiated Emission.
802.11n, Ch. 140, 5700 MHz, Centre of Band-Edge: 5725 MHz
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Figure 3-14: Band-Edge Compliance of RF Radiated Emission.
802.11n, Ch. 100, 5500 MHz, Centre of Band-Edge: 5460 MHz

Figure 3-16: Band-Edge Compliance of RF Radiated Emission.
802.11n, Ch. 140, 5700 MHz, Centre of Band-Edge: 5725 MHz

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division

of BlackBerry Limited.
Copyright 2005-2015

Page 62 of 232




e EMC Test Report for the BlackBerry® smartphone Model
"=z BlackBerry. RHR191LW (SQW100-4)
APPENDIX 3

Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

802.11n Band-Edge Compliance of RF Radiated Emissions
40 MHz Bandwidth

Figure 3-17: Band-Edge Compliance of RF Radiated Emission  Figure 3-18: Band-Edge Compliance of RF Radiated Emission
802.11n, Ch. 38, 5190 MHz, Centre of Band-Edge: 5150 MHz 802.11n, Ch. 38, 5190 MHz, Centre of Band-Edge: 5150 MHz
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Figure 3-19 Band-Edge Compliance of RF Radiated Emission  Figure 3-20: Band-Edge Compliance of RF Radiated Emission
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Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11n Band-Edge Compliance of RF Radiated Emissions cont'd

Figure 3-21: Band-Edge Compliance of RF Radiated Emission

802.11n, Ch. 102, 55100 MHz, Centre of Band-Edge: 5470 MHz
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Figure 3-22: Band-Edge Compliance of RF Radiated Emission.
802.11n, Ch. 102, 5510 MHz, Centre of Band-Edge: 5470 MHz
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APPENDIX 4 — 802.11ac RADIATED EMISSIONS TEST DATA




e EMC Test Report for the BlackBerry® smartphone Model
2. B[ackBerry RHR191LW (SQW100-4)
APPENDIX 4
Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Radiated Emissions Test Results
802.11ac Band

Date of Test: April 6, 2015
Measurements were performed by Savtej Sandhu

The environmental test conditions were: Temperature: 27.5°C
Relative Humidity: 13.7 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
30 MHz to 1 GHz.

The BIackBerry® smartphone was in volume key up position.

The frequency sweep measurements were performed in 802.11ac TX mode at 6 Mbps on
channels 42, 58,106, and 155 bandwidth 80MHz.

All emission had a test margin of greater than 25 dB.

Radiated Emissions Test Results
802.11ac Band

Date of Test: April 20 and 24, 2015
Measurements were performed by Winston Vernon.

The environmental test conditions were: Temperature: 25.1°C
Relative Humidity: 36.5 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of
1GHz to 40GHz.

The BIackBerry® smartphone was in horizontal position.

The frequency sweep measurements were performed in 802.11ac TX mode at 6 Mbps on
channel 42, 58, 106, and 155 bandwidth 40 MHz and 80MHz.

All emission had a test margin of greater than 25 dB.
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Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

802.11ac Band-Edge Compliance of RF Radiated Emissions

Date of Tests: May 13, 2015
Measurements performed by Shiva Kumbham.

The environmental test conditions were: Temperature: 24.2 °C
Relative Humidity: 20.8 %

The measurements were performed on BIackBerry® smartphone in standalone, volume key
up configuration on Bandwidth 20MHz, channel 36, 64,100, 140; Bandwidth 40MHz,
channels 38, 62 and 102; Bandwidth 80 MHz, channels 42, 58 and 106 for 802.11ac mode
at MCSO0 data rate.

The test distance was performed at a distance of 3 meters.

Bandwidth 20MHz

VBW for
peak Corrected
Channel | Freq. Rx Antenna Detector | (dBuV/m) |Carrier Freq| Band edge Limit  |Diff. To Limit
(MHz) | Type |pPoL.| (MHZ) (dBuV/m) | (dBuv/m) |(dBuv/m)| (dB)

Centre at Band-Edge: 5150 MHz, 802.11ac
36.0 | 5180.00 | Horn | V PK 1 MHz 42.24 65.46 74.00 -8.54
36.0 | 5180.00 | Horn | H PK 1 MHz 35.85 59.07 74.00 -14.93
36.0 | 5180.00 | Horn | V AV 10 Hz 24.96 48.18 54.00 -5.82
36.0 | 5180.00 | Horn | H AV 10 Hz 23.71 46.93 54.00 -7.07
Centre at Band-Edge: 5350 MHz, 802.11ac
64.0 | 5320.00 | Horn | V PK 1 MHz 41.10 65.06 74.00 -8.94

64.0 | 5320.00 | Horn | H PK 1 MHz 36.55 60.51 74.00 -13.49
64.0 | 5320.00 | Horn | V AV 10 Hz 25.52 49.48 54.00 -4.52
64.0 | 5320.00 | Hormn | H AV 10 Hz 24.36 48.32 54.00 -5.68
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Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11ac Band-Edge Compliance of RF Radiated Emissions cont’d

Bandwidth 20MHz

VBW Corrected Diff. To

Channel | Freq. Rx Antenna Detector Reading | Band edge Limit Limit

(MHz) | Type |pPoL.| (MHZ) (dBuv) | (dBuvim) |(dBuvim)| (dB)
Centre at Band-Edge: 5470 MHz, 802.11ac
100 5500 Horn | V PK 1 MHz 42.52 67.35 74.00 -6.65
100 5500 Horn | H PK 1 MHz 37.75 62.58 74.00 | -11.42
100 5500 Horn | V AV 10 Hz 26.54 51.37 54.00 -2.63
100 5500 Horn | H AV 10 Hz 24.96 49.79 54.00 -4.21
Centre at Band-Edge: 5725 MHz, 802.11ac
140 5700 Horn | V PK 1 MHz 38.39 63.61 68.20 -4.59
140 5700 Hormn | H PK 1 MHz 37.27 62.49 68.20 -5.71

Bandwidth 40MHz
VBW Corrected Diff. To

Channel | Freq. Rx Antenna Detector Reading | Band edge Limit Limit

(MHz) | Type |pPoL.| (MHZ) (dBuv) | (dBuvim) |(dBuvim)| (dB)
Centre at Band-Edge: 5150 MHz, 802.11ac
38.0 | 5190.00 | Horn | V PK 1 MHz 45.32 68.54 74.00 -5.46
38.0 | 5190.00 | Horn | H PK 1 MHz 37.27 60.49 74.00 |-13.51
38.0 | 5190.00 | Horn | V AV 10 Hz 27.46 50.68 54.00 -3.32
38.0 | 5190.00 | Horn | H AV 10 Hz 24.36 47.58 54.00 -6.42
Centre at Band-Edge: 5350 MHz, 802.11ac
62.0 | 5310.00 | Horn | V PK 1 MHz 39.07 63.03| 74.00| -10.97
62.0 | 5310.00 | Horn H PK 1 MHz 36.22 60.18 | 74.00| -13.82
62.0 | 5310.00 | Horn \ AV 10 Hz 26.04 50.00 | 54.00 -4.00
62.0 | 5310.00 | Horn H AV 10 Hz 24.36 4832 | 54.00 -5.68

802.11ac Band-Edge Compliance of RF Radiated Emissions cont’d
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RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Bandwidth 40MHz

VBW Corrected Diff. To
Channel | Freq. Rx Antenna | Detector Reading | Band edge Limit Limit
(MHz) | Type |PoL.| (MH?) (dBuv) | (dBuvim) | (dBuvim)| (dB)
Centre at Band-Edge: 5470 MHz, 802.11ac
102.0 | 5510.0 | Horn | V PK 1 MHz 44.23 69.06 74.00 | -4.94
102.0 | 5510.0 | Horn | H PK 1 MHz 40.52 65.35 74.00 | -8.65
102.0 | 5510.0 | Horn | V AV 10 Hz 27.01 51.84 54.00 | -2.16
102.0 | 5510.0 | Horn | H AV 10 Hz 26.04 50.87 54.00 | -3.13

Bandwidth 80MHz

VBW Corrected
Channel | Freq. Rx Antenna | Detector Reading | Band edge Limit  |Diff. To Limit
(MHz) | Type |pPoL.| (MHZ) (dBuv) | (dBuv/m) |(dBuvim)| (dB)

Centre at Band-Edge: 5150 MHz, 802.11ac

42.0 | 5210.00 | Horn | V PK 1 MHz 38.76 61.98 74.00 -12.02
42.0 | 5210.00 | Horn | H PK 1 MHz 34.94 58.16 74.00 -15.84
42.0 | 5210.00 | Horn | V AV 10 Hz 24.96 48.18 54.00 -5.82
42.0 | 5210.00 | Horn | H AV 10 Hz 23.71 46.93 54.00 -7.07
Centre at Band-Edge: 5350 MHz, 802.11ac

58.0 | 5290.00 | Horn | V PK 1 MHz 37.26 61.22 74.00 -12.78
58.0 | 5290.00 | Horn | H PK 1 MHz 36.38 60.34 74.00 -13.66
58.0 | 5290.00 | Horn | V AV 10 Hz 24.96 48.92 54.00 -5.08
58.0 | 5290.00 | Horn | H AV 10 Hz 24.36 48.32 54.00 -5.68
Centre at Band-Edge: 5470 MHz, 802.11ac

106.0 | 5530.0 | Horn | V PK 1 MHz 38.34 63.17 74.00 -10.83
106.0 | 5530.0 | Horn | H PK 1 MHz 36.86 61.69 74.00 -12.31
106.0 | 5530.0 | Horn | V AV 10 Hz 24.96 49.79 54.00 -4.21
106.0 | 5530.0 | Horn | H AV 10 Hz 24.36 49.19 54.00 -4.81

See figures 4-1 to 4-20 for the plots of the 802.11ac band-edge compliance.
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RTS-6067-1505-16

April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11ac Band-Edge Compliance of RF Radiated Emissions cont’d

Bandwidth 20MHz

Figure 4-1: Band-Edge Compliance of RF Radiated Emission

802.11ac, Ch. 36, 5180 MHz, Centre of Band-Edge: 5150 MHz
Pol: V, Detector: PK

Figure 4-2: Band-Edge Compliance of RF Radiated Emission

802.11ac, Ch. 36, 5180 MHz, Centre of Band-Edge: 5150 MHz
Pol: H, Detector: PK
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Figure 4-3: Band-Edge Compliance of RF Radiated Emission
802.11ac, Ch. 64, 5320 MHz, Centre of Band-Edge: 5350 MHz
Pol: V, Detector: PK
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Figure 4-4; Band-Edge Compliance of RF Radiated Emission
802.11ac, Ch. 64, 5320 MHz, Centre of Band-Edge: 5350 MHz
Pol: H, Detector: PK
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Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11ac Band-Edge Compliance of RF Radiated Emissions cont’d

Bandwidth 20MHz

Figure 4-5: Band-Edge Compliance of RF Radiated Emission
802.11ac, Ch. 100, 5500 MHz, Centre of Band-Edge: 5470 MHz
Pol: V, Detector: PK
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Figure 4-6: Band-Edge Compliance of RF Radiated Emission.

802.11ac, Ch. 100, 5500 MHz, Centre of Band-Edge: 5470 MHz
Pol: H, Detector: PK
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Figure 4-7: Band-Edge Compliance of RF Radiated Emission.
802.11ac, Ch. 140, 5700 MHz, Centre of Band-Edge: 5725 MHz
Pol: V, Detector: PK

RBW
Ref LvI VBW

97 dByV SWT

1 MHz
1 MHz
100 ms

RF Att 0 dB

unit dByV

97,

Center 5.47 GHz 10 MHz/ Span 100 MHz

Date: 14.MAY.2015 11:28:17

Figure 4-8: Band-Edge Compliance of RF Radiated Emission.

802.11ac, Ch. 140, 5700 MHz, Centre of Band-Edge: 5725 MHz
Pol: H, Detector: PK
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Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1IC: 2503A-RHR190LW

802.1

1ac Band-Edge Compliance of RF Radiated Emissions cont’d

Bandwidth 40MHz

Figure 4-9: Band-Edge Compliance of RF Radiated Emission  Figure 4-10: Band-Edge Compliance of RF Radiated Emission
802.11ac, Ch. 38, 5190 MHz, Centre of Band-Edge: 5150 MHz ~ 802.11ac, Ch. 38, 5190 MHz, Centre of Band-Edge: 5150 MHz
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Figure 4-11: Band-Edge Compliance of RF Radiated Emission  Figure 4-12: Band-Edge Compliance of RF Radiated Emission
802.11ac, Ch. 62, 5310 MHz, Centre of Band-Edge: 5350 MHz ~ 802.11ac, Ch. 62, 5310 MHz, Centre of Band-Edge: 5350 MHz
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802.11ac Band-Edge Compliance of RF Radiated Emissions cont’d

Bandwidth 40MHz
Figure 4-13: Band-Edge Compliance of RF Radiated Emission  Figure 4-14: Band-Edge Compliance of RF Radiated Emission.
802.11ac, Ch. 102, 5510 MHz, Centre of Band-Edge: 5470 MHz ~ 802.11ac, Ch. 102, 5510 MHz, Centre of Band-Edge: 5470 MHz
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Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

802.11ac Band-Edge Compliance of RF Radiated Emissions cont’d

Bandwidth 80MHz

Figure 4-15: Band-Edge Compliance of RF Radiated Emission

802.11ac, Ch. 42, 5210 MHz, Centre of Band-Edge: 5150 MHz
Pol: V, Detector: PK
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Figure 4-16: Band-Edge Compliance of RF Radiated Emission

802.11ac, Ch. 42, 5210 MHz, Centre of Band-Edge: 5150 MHz
Pol: H, Detector: PK
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Figure 4-17: Band-Edge Compliance of RF Radiated Emission
802.11ac, Ch. 58, 5290 MHz, Centre of Band-Edge: 5350 MHz

Figure 4-18: Band-Edge Compliance of RF Radiated Emission
802.11ac, Ch. 58, 5290 MHz, Centre of Band-Edge: 5350 MHz
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802.11ac Band-Edge Compliance of RF Radiated Emissions cont’d

Figure 4-19: Band-Edge Compliance of RF Radiated Emission
802.11ac, Ch. 106, 5530 MHz, Centre of Band-Edge: 5470 MHz
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Figure 4-20: Band-Edge Compliance of RF Radiated Emission.
802.11ac, Ch. 106, 5530 MHz, Centre of Band-Edge: 5470 MHz
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e EMC Test Report for the BlackBerry® smartphone Model
2. B[ackBerry, RHR191LW (SQW100-4)
APPENDIX 5
Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Bluetooth RF Conducted Emission Test Results

Bluetooth power output from BIackBerry® smartphone was at maximum for all the recorded
measurements shown below.
The measurements were performed by Sijia Li

Date of test: April 27, 2015

Test Setup Diagram

HP P/S
66328 HP
Spectrum
3.7 volts
Analyzer
[
Mini Circuit Weinschel Mini Circuit RES
EUT || Attenuator Splitter Attenuator Model CBT
(6.dB) (6dB) (6.dB) Bluetooth Tester
SERIAL
NIT MANUFACTURER MODEL NUMBER
Attenuator 1 Mini-Circuits BW-S6W2+ 0647
Attenuator 2 Mini-Circuits BW-S6W2+ 0648
Attenuator 3 Mini-Circuits BW-S20-2W263+ | 1234
Splitter 1 Weinschel 1515 MES 92

A reference offset of 12.4 dB was applied to the spectrum analyzer reference level for the
attenuators and coaxial cable loss in the test circuit.

The environmental test conditions were: Temperature: 24.7 °C
Relative Humidity:  41.0 %
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Bluetooth RF Conducted Emission Test Results cont'd

20 dB Bandwidth

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

Using pattern type “Static PBRS” and packet type “DH5” during the measurements.

Bluetooth Channel (II‘\mlzt) Meas(ul\;leHc;)Level
0 <1.0 0.926
39 <1.0 0.930
78 <1.0 0.928

See figures 5-1 to 5-3 for the plots of the 20 dB bandwidth measurements.

Figure 5-1: 20 dB Bandwidth Figure 5-2: 20 dB Bandwidth
Single freq. CH 0 Static PBRS, DH5 Single freq. CH 39 Static PBRS, DH5
® L N ® L PO
Ref 10 dBm Att 25 dB SWT 80 ms 926.000000000 kHz Ref 10 dBm Att 25 dB SWT 80 ms 930.000000000 kHz
10 OFFYPOS 10 ¢iBm B Markgr 1 [T1]] 10 OFFfYPOS 10 ¢iBm B Markgr 1 [T1]]
Al 2 so1eadon cu | JR 2 asomnlonn ool
- . 5 GHz L, 4 . 53 GHz
’ VYTV : ’ m R :
1 PK
L " r\V | n/‘N Pt
2 ! 2
D1 —IGXGW;M\/ V\I\A,,A I\\A‘ B D1 715f\2/3?\4w V\Av/\ VA\“NA
w v A4 vw
| . ) e Iy L_. ! A
W V W
i R Yy WA
Wﬁj 100 of 100 W - wz 100 of 100 M -
-90 -90
Center 2.402 GHz 200 kHz/ Span 2 MHz Center 2.441 GHz 200 kHz/ Span 2 MHz
Date: 28.APR.2015 11:31:10 Date: 28.APR.2015 11:31:24
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RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-3: 20 dB Bandwidth
Single freq. CH 78 Static PBRS, DH5
® e T

0.73 dB
Ref 10 dBm Att 25 dB SWT 80 ms 928.000000000 kHz

10 OFf{POS 10 fiBm B Varkdr 1 [T1]1
-1

W)
Lo Lapd gl

T

WW " o
J\%f Irs

97 dBm
2.479526000 GHz [N
L

=~
3
%=
|2

Center 2.48 GHz 200 kHz/ Span 2 MHz

Date: 28.APR.2015 11:31:38

Using Pattern type “Static PBRS” and packet type “2-DH5” during the measurements.

Bluetooth Channel (If\;lnljizt) MeaS(Uerildz)Level
0 =1.5 1.328
39 =1.5 1.322
/8 =1.5 1.322

See figures 5-4 to 5-6 for the plots of the 20 dB bandwidth measurements.
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-4: 20 dB Bandwidth Figure 5-5: 20 dB Bandwidth
Single freq. CH 0 Static PBRS, 2-DH5 Single freq. CH 39 Static PBRS, 2-DH5
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Figure 5-6: 20 dB Bandwidth
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Using Pattern type “Static PBRS” and packet type “3-DHS” during the measurements.

Limit Measured Level
Bluetooth Channel (MH2) (MH2)
0 <15 1.338
39 <1.5 1.338
78 <15 1.338
See figures 5-7 to 5-9 for the plots of the 20 dB bandwidth measurements.
Figure 5-7: 20 dB Bandwidth Figure 5-8: 20 dB Bandwidth
Single freq. CH 0 Static PBRS, 3-DH5 Single freq. CH 39 Static PBRS, 3-DH5
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Figure 5-9: 20 dB Bandwidth
Single freq. CH 78 Static PBRS, 3-DH5
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Bluetooth RF Conducted Emission Test Results cont'd

Carrier Frequency Separation
The EUT met the requirements of the Carrier Frequency Separation as per 47 CFR
15.247(a) and RSS-210. Channel 38 to 39 was measured. Bluetooth was operating in
frequency hopping (Euro/US) mode.

Using pattern type “Static PBRS” and packet type “DH5” during the measurements.

Limit Measured Level
Bluetooth Channels (MH2) (MH2)
38 to 39 = 0.025 or 20 dB bandwidth 1.000

See figure 5-10 for the plot of the Carrier Frequency Separation measurement.

Figure 5-10: Carrier Frequency Separation, Freq. Hopping, Static PBRS, DH5, Channels 38 to 39
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Bluetooth RF Conducted Emission Test Results cont'd

Using Pattern type “Static PBRS” and packet type “2-DH5” during the measurements.

Limit Measured Level
Bluetooth Channels (MH2) (MH2)
38 to 39 2 0.025 or 20 dB bandwidth 1.000

See figure 5-11 for the plot of the Carrier Frequency Separation measurement.

Figure 5-11: Carrier Frequency Separation, Freq. Hopping, Static PBRS, 2-DH5, Channels 38 to 39
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Bluetooth RF Conducted Emission Test Results cont'd

Using Pattern type “Static PBRS” and packet type “3-DHS” during the measurements.

Limit Measured Level
Bluetooth Channels (MH2) (MH2)
38 to 39 2 0.025 or 20 dB bandwidth 1.000

See figure 5-12 for the plot of the Carrier Frequency Separation measurement.

Figure 5-12: Carrier Frequency Separation, Freq. Hopping, Static PBRS, 3-DH5, Channels 38 to 39
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Bluetooth RF Conducted Emission Test Results cont'd

Number of Hopping Frequencies
The EUT met the requirements of the number of hopping frequencies as per 47 CFR

15.247(a) and RSS-210. Bluetooth was operating in frequency hopping (Euro/US) mode.

Using pattern type “Static PBRS” and packet type “DH5” during the measurements.

Limit Number of Hopping Frequencies
(CH) (CH)
275 79

See figures 5-13 to 5-16 for the plots of the number of hopping frequencies.

Figure 5-13: Number of Hopping Frequencies Figure 5-14: Number of Hopping Frequencies
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-15: Number of Hopping Frequencies Figure 5-16: Number of Hopping Frequencies
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Time of Occupancy (Dwell Time)

The EUT met the requirements of the time of occupancy (dwell time) as per 47 CFR
15.247(a) and RSS-210. Low channel (0), middle channel (39) and high channel (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 a dwell time of 625 usec for 79 channels.

A DH1 packet needs one time slot for transmitting and one time slot for receiving. The
frequency hopping is 800 hops per second with 79 channels which is 10.127 times per
second. As per 15.247(a) (iii) “The average time of occupancy on any channel shall not be
greater than 0.4 seconds within a period of 0.4 seconds multiplied by the number of
hopping channels employed”. Therefore for 31.6 seconds (79x0.4) there are 320.0 times of
appearance.

A DH3 packet needs one time slot for transmitting and one time slot for receiving. The
frequency hopping is 400 hops per second with 79 channels which is 5.06 times per
second. Therefore for 31.6 seconds there are 159.9 times of appearance.

A DH5 packet needs one time slot for transmitting and one time slot for receiving. The
frequency hopping is 266.7 hops per second with 79 channels which is 3.38 times per
second. Therefore for 31.6 seconds there are 106.8 times of appearance.

Bluetooth Mode TX Time Dwell Time/31.6 sec. Limit Margin
Channel (ms) (msec.) (msec.) (msec.)
0 DH1 0.3940 0.394 x 320.0 = 126.08 400 273.92
39 DH1 0.3920 0.392 x 320.0 =125.44 400 274.56
78 DH1 0.3970 0.397 x 320.0 = 127.04 400 272.96
0 DH3 1.5785 1.579 x 159.9 = 252 .4 400 147.60
39 DH3 1.6870 1.687 x 159.9 = 269.75 400 130.25
78 DH3 1.6870 1.687 x 159.9 = 269.75 400 130.25
0 DH5 2.9370 2.937 x 106.8 = 313.67 400 86.33
39 DH5 2.9370 2.937 x 106.8 = 313.67 400 86.33
78 DH5 2.9370 2.937 x 106.8 = 313.67 400 86.33

See figures 5-17 to 5-25 for the plots of the dwell time.
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-17: Time of Occupancy (Dwell Time)

Freq. Hopping, Static PBRS, DH1
® RBW 1 MHz

Delta 1 [T1 ]

VBW 1 MHz -18.75 dB
Ref 10 dBm Att 35 dB SWT 1 ms 394.230769 ps
10 Markdr 1 [T1]1
-41.27 dBm
Lo 455.128205 us (M
2 Ry
[cLRWR
f ‘
| | j W
-90
Center 2.402 GHz 100 ps/

Date: 27.APR.2015 10:30:31

Figure 5-19: Time of Occupancy (Dwell Time)
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Figure 5-18: Time of Occupancy (Dwell Time)
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Figure 5-20: Time of Occupancy (Dwell Time)
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-21: Time of Occupancy (Dwell Time) Figure 5-22: Time of Occupancy (Dwell Time)
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Figure 5-23: Time of Occupancy (Dwell Time) Figure 5-24: Time of Occupancy (Dwell Time)
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® RBW 1 MHz Delta 1 [T1 ] ® RBW 1 MHz Delta 1 [T1 ]
VBW 1 MHz

1.45 dB

VBW 1 MHz 1.97 dB
Ref 10 dBm Att 35 dB ST 5 ms 2.937500 ms Ref 10 dBm Att 35 dB ST 5 ms 2.937500 ms
) Varkqr 1 [T1[1 10 Varkdr 1 [T1]1
-60.25 dBm -59.91 dBm
Lo 1.16d872 s Lo 761.217049 ys
1 R 1 R
[CLRWR] [CLRWR]
0B { 0B
i l [
el d s | IV TR MWM g i Ll Nl b et
PRI T oo Lad aind Ll in i Wy
90 -90
Center 2.402 GHz 500 ps/ Center 2.441 GHz 500 ps/

Date: 27.APR.2015 10:39:16 Date: 27.APR.2015 10:40:08

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.

Copyright 2005-2015 Page 89 of 232



e EMC Test Report for the BlackBerry® smartphone Model
2. B[ackBerry RHR191LW (SQW100-4)
APPENDIX 5
Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-25: Time of Occupancy (Dwell Time)

Freq. Hopping, Static PBRS, DH5

1.32 dB
Ref 10 dBm Att 35 dB SWT 5 ms 2.937500 ms

10 Markdr 1 [T1]1
58.80 dBm
Lo 592.944718 ps [N

b gl J 1 disd it el b 1
bt LA e

-90

Center 2.48 GHz 500 ps/

Date: 27.APR.2015 10:40:49

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.

Copyright 2005-2015 Page 90 of 232



e EMC Test Report for the BlackBerry® smartphone Model
2. B[ackBerry RHR191LW (SQW100-4)
APPENDIX 5
Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Bluetooth RF Conducted Emission Test Results cont'd

Maximum Peak Conducted Output Power
The EUT met the requirements of the maximum peak conducted output power of class 1
as per 47 CFR 15.247(b) and RSS-210. Low channel (0), middle channel (39) and high
channel (78) were measured. Bluetooth was operating in single frequency mode during the
measurements. A reference offset of 12.4 dB was applied to the spectrum analyzer
reference level for the coaxial cable loss and attenuators in the test circuit.

Using pattern type “Static PBRS” and packet type “DH5” during the measurements.

Bluetooth Channel Meas(lérgrc]iq)Level Measu(r\/?g Level Cla.?jBlnL_)imit
0 7.70 0.00589 0.0to 20.0
39 9.60 0.00912 0.0 to 20.0
78 8.80 0.00759 0.0t0 20.0

Using Pattern type “Static PBRS” and packet type “2-DHS5” during the measurements.

Bluetooth Channel Meas(térgr?q)Level Measu(rvti/(; Level Cla?jBlnL_)imit
0 6.90 0.00490 0.0t0 20.0
39 8.90 0.00776 0.0 to 20.0
78 4.90 0.00309 0.0to 20.0

Using Pattern type “Static PBRS” and packet type “3-DH5” during the measurements.

Bluetooth Channel Meas(lérBercTi])Level Measu(rvevc)i Level CIa?SBlnl]_)imit
0 5.10 0.00324 0.0t0 20.0
39 7.50 0.00562 0.0to 20.0
78 5.80 0.00380 0.0to 20.0
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Bluetooth RF Conducted Emission Test Results cont'd

Band Edge Compliance

The EUT met the requirements of the band edge compliance as per 47 CFR 15.247(c) and
RSS-210. Low channel (0) and high channel (78) were measured. Bluetooth was operating

in single frequency and hopping mode.

Using pattern type “Static PBRS” and packet type “DH5” during the measurements.

Bluetooth Channel Operating Mode Meastjdrg((:i:)Level E_dlg]cl:t) M(?jrg)in
0 Single Frequency -51.02 -20 -31.02
78 Single Frequency -51.36 -20 -31.36
0 Hopping -53.01 -20 -33.01
78 Hopping -50.49 -20 -30.49

See figures 5-26 to 5-29 for the plots of the band edge compliance measurements.

Figure 5-26: Band Edge Compliance
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Figure 5-27: Band Edge Compliance
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-28: Band Edge Compliance Figure 5-29: Band Edge Compliance
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Using pattern type “Static PBRS” and packet type “2-DHS5” during the measurements.

Bluetooth Channel Operating Mode MeasEJdrg((j;)Level (Ld'gét) M(%rg)m
0 Single Frequency -49.35 -20 -29.35
78 Single Frequency -47.45 -20 -27.45
0 Hopping -52.61 -20 -32.61
78 Hopping -46.32 -20 -26.32

See figures 5-30 to 5-33 for the plots of the band edge compliance measurements.
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-30: Band Edge Compliance
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Figure 5-32: Band Edge Compliance
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Figure 5-31: Band Edge Compliance
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Figure 5-33: Band Edge Compliance
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Bluetooth RF Conducted Emission Test Results cont'd

Using pattern type “Static PBRS” and packet type “3-DHS” during the measurements.

Bluetooth Channel Operating Mode MeasEJdrg((j;)Level (Ld'gét) M(%rg)m
0 Single Frequency -50.77 -20 -30.77
78 Single Frequency -46.46 -20 -26.46
0 Hopping -48.71 -20 -28.71
78 Hopping -46.21 -20 -26.21

See figures 5-34 to 5-37 for the plots of the band edge compliance measurements.

Figure 5-34: Band Edge Compliance Figure 5-35: Band Edge Compliance
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Bluetooth RF Conducted Emission Test Results cont’'d

Figure 5-36: Band Edge Compliance Figure 5-37: Band Edge Compliance
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Dates of Test:
April 02 — May 14, 2015
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Bluetooth RF Conducted Emission Test Results cont'd

Spurious RF Conducted Emissions

The EUT met the requirements of the spurious RF conducted emissions as per 47 CFR
15.247(c) and RSS-210. Low channel (0), mid channel (39) and high channel (78) were
measured. Bluetooth was operating in single frequency and hopping mode. A reference
offset of 12.4 dB was applied to the spectrum analyzer reference level for the attenuators

and coaxial cable loss in the test circuit.

Using pattern type “Static PBRS” and packet type “DH5” during the measurements.

Max. Measured

Bluetooth Channel Power Max. Measured Level from carrier Limit
Channel (dBm) Level (dBm) (dBc) (dBc)
0.00 7.70 -48.50 -56.20 -20.00
39.00 9.60 -48.78 -58.38 -20.00
78.00 8.80 -48.69 -57.49 -20.00
Hopping mode 7.70 -48.23 -55.93 -20.00

See figures 5-38 to 5-41 for the plots of the spurious RF conducted emissions.
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-38: Spurious RF Conducted Emissions
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Figure 5-39: Spurious RF Conducted Emissions
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-40: Spurious RF Conducted Emissions
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Figure 5-41: Spurious RF Conducted Emissions
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Bluetooth RF Conducted Emission Test Results cont'd

Using pattern type “Static PBRS” and packet type “2-DHS” during the measurements.

Bluetooth Channel Power Max. Measured LB Measure_d Limit
Channel (dBm) Level Level from carrier (dBc)
(dBm) (dBc)
0.00 5.10 -49.09 -54.19 -20.00
39.00 7.50 -49.08 -56.58 -20.00
78.00 5.80 -49.02 -54.82 -20.00
Hopping mode 5.10 -49.43 -54.53 -20.00

See figures 5-42 to 5-45 for the plots of the spurious RF conducted emissions.
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Bluetooth RF Conducted Emission Test Results cont’d

Figure 5-42: Spurious RF Conducted Emissions
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Figure 5-43: Spurious RF Conducted Emissions
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Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-44: Spurious RF Conducted Emissions
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Figure 5-45; Spurious RF Conducted Emissions
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Bluetooth RF Conducted Emission Test Results cont’'d

Using pattern type “Static PBRS” and packet type “3-DHS” during the measurements.

Bluetooth Channel Power Max. Measured —— Measureq Limit
Channel (dBm) Level Level from carrier (dBc)
(dBm) (dBc)
0.00 6.90 -48.37 -55.27 -20.00
39.00 8.90 -49.20 -58.10 -20.00
78.00 4.90 -48.95 -53.85 -20.00
Hopping mode 4.90 -44 11 -49.01 -20.00

See figures 5-46 to 5-49 for the plots of the spurious RF conducted emissions.

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
Copyright 2005-2015 Page 103 of 232



*2:BlackBerry.

EMC Test Report for the BlackBerry®
RHR191LW (SQW100-4)
APPENDIX 5

smartphone Model

Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-46: Spurious RF Conducted Emissions
Single Freq., Static PBRS, 3-DH5

®

RBW 1 MHz

Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz -48.37 dBm VBW 3 MHz -53.45 dBm
Ref 15 dBm Att 20 dB SWT 20 ms 2.479507500 GHz Ref 15 dBm Att 10 dB SWT 130 ms 20.748500000 GHz
offfet 12]4 dB m offfet 12]4 dB
10- 10-
R o R o
VIEW] VIEW]
D1 -11.¢27 dBm D1 -11.¢627 dBm
08 08
.
iy i ey bt I
L il il
WL““ T e e i ok
Start 30 MHz 297 MHz/ Stop 3 GHz

Date: 27.APR.2015 12:26:28

Start 3 GHz

Date: 27.APR.2015 12:26:36

Figure 5-47: Spurious RF Conducted Emissions
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RHR191LW (SQW100-4)
APPENDIX 5

EMC Test Report for the BlackBerry® smartphone Model

Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

Bluetooth RF Conducted Emission Test Results cont'd

Figure 5-48: Spurious RF Conducted Emissions
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Test Report No.: Dates of Test: FcC 1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Bluetooth Low Energy RF Conducted Emission Test Results

6 dB Bandwidth
The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.247(a)(2) and
RSS-210.

Channels 0, 20 and 39 were measured.

. Measured Level
Channel Limit (kHz) (kH2)
0 > 500 682.00
20 2500 670.64
39 =500 642.00

See figures 5-50 to 5-52 for the plots of the 6 dB bandwidth measurements for Channels 0,
20, and 39.

Figure 5-50: 6 dB Bandwidth Figure 5-51: 6 dB Bandwidth
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Bluetooth Low Energy RF Conducted Emission Test Results cont'd

Figure 5-52: 6 dB Bandwidth
LE, Channel 39
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Test Report No.:
RTS-6067-1505-16

Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

Bluetooth Low Energy RF Conducted Emission Test Results cont'd

Maximum Conducted Output Power
The EUT met the requirements of the maximum conducted output power of class 2 as per
47 CFR 15.247(b)(3) and RSS-210. Channels 0, 20 and 39 were measured using an
Agilent power meter, model N1911A with model N1921A power sensor. A reference offset
of 6.4 dB was applied to the power meter reference level for the coaxial cable loss and
attenuators in the test circuit.

Channel C_:Ia_ss 2 Measured Level | Measured Level
Limit (W) (dBm) (W)
0 <1.00 6.42 .00439
20 <1.00 6.53 .00450
39 <1.00 5.83 .00383

Band Edge Compliance
The EUT met the requirements of the band edge compliance as per 47 CFR 15.247(c) and
RSS-210. Channels 0 and 39 were measured.

Channel Limit (dBc) Measgg‘i;eve' '\?j‘é%')”
0 <-20 -57.66 -37.66
39 <20 5471 34.71

See figures 5-53 to 5-54 for the plots of the band edge compliance measurements for
Channels 0 and 39.
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Figure 5-53: Band Edge Compliance Figure 5-54: Band Edge Compliance

LE, Channel 0 LE, Channel 39
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Peak Power Spectral Density
The EUT met the requirements of the peak power spectral density as per 47 CFR
15.247(d) and RSS-210. Channels 0, 20 and 39 were measured.

- Measured Level Margin

Channel Limit (dBm) (dBm) (dBm)
0 <8.00 -6.77 -14.77

20 <8.00 -9.74 -17.74
39 <8.00 -11.07 -19.07

See figures 5-55 to 5-57 for the plots of the peak power spectral density for Channels 0, 20
and 39.
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Bluetooth Low Energy RF Conducted Emission Test Results cont'd

Figure 5-55: Peak Power Spectral Density Figure 5-56: Peak Power Spectral Density
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Figure 5-57: Peak Power Spectral Density
LE, Channel 39
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Bluetooth Low Energy RF Conducted Emission Test Results cont'd

Spurious RF Conducted Emissions
The EUT met the requirements of the spurious RF conducted emissions as per 47 CFR
15.247(c) and RSS-210. Channels 0, 20 and 39 were measured. Peak power was
measured using an Agilent power meter, model N1911A with model N1921A power
sensor. A reference offset of 6.4 dB was applied to the power meter reference level for the
coaxial cable loss and attenuators in the test circuit.

Channel Power Max. Measured Level Max. Measqred Level Limit
(dBm) (dBm) from Carrier (dBc) (dBc)

0 6.4 -43.0 -49.4 -20.0
20 6.5 -44.5 -51.1 -20.0
39 5.8 -43.9 -49.7 -20.0

The emissions were in the NF.

See figures 5-58 to 5-60 for the plots of the spurious RF conducted emissions for Channels
0, 20 and 39.

Figure 5-58: Spurious Conducted RF Emissions
LE, Channel 0
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Dates of Test:
April 02 — May 14, 2015

Fcc 1D: LBARHR190LW
1c: 2503A-RHR190LW

Bluetooth Low Energy RF Conducted Emission Test Results cont'd

Figure 5-59 : Spurious Conducted RF Emissions
LE, Channel 20
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Figure 5-60: Spurious Conducted RF Emissions
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Test Report No.: Dates of Test: Fcc I1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

802.11b/g/n RF Conducted Emission Test Results

Test Setup Diagram

HP Pasterback Mini Circuit Agilent Wi-Fi
Spectrum Splitter Attenuator PWR. Meter Controller
Analyzer (6 dB) & Sensor PC
HP Power
EUT Supply
(3.7 Volts)
SERIAL
NIT MANUFACTURER MODEL NUMBER
Attenuator 1 Mini-Circuits BW-S6W2+ 0647
Attenuator 2 Mini-Circuits BW-S6W2+ 0648
Attenuator 3 Mini-Circuits BW-S20-2W263+ | 1234
Splitter 1 Weinschel 1515 MES 92

A reference offset of 20.4 dB was applied to the spectrum analyzer and 6.6 dB was applied
to the Power Meter reference level for the attenuators and coaxial cable loss in the test
circuit.

Date of test: May 12, 2015
The measurements on the BIackBerry® smartphone were performed by Sijia Li.

The environmental test conditions were:  Temperature: 23.7 °C
Relative Humidity:  39.8 %
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Dates of Test:

April 02 — May 14, 2015

FCC ID: LBARHR190LW
1Ic: 2503A-RHR190LW

6 dB Bandwidth

802.11b/g/n RF Conducted Emission Test Results cont’d

The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.247(a)(2) and
RSS-210. Channels 1, 6 and 11 were measured at 1 Mbps, 5.5 Mbps, and 11Mbps each
for 802.11b mode, 6 Mbps, 24 Mbps, and 54 Mbps each for 802.11g mode, and MCS 0, 4,
and 7 for 802.11n mode.

. Measured Level
Channel Data Rate Limit (kHz) (MHz)
1 Mbps > 500 8.08
5.5 Mbps > 500 7.92
11 Mbps > 500 7.34
6 Mbps > 500 14.20
1 24 Mbps > 500 16.44
54 Mbps > 500 15.64
MCS 0 > 500 16.36
MCS 4 > 500 17.04
MCS 7 = 500 17.28
1 Mbps = 500 8.48
5.5 Mbps > 500 8.34
11 Mbps > 500 7.94
6 Mbps > 500 16.38
6 24 Mbps > 500 16.50
54 Mbps > 500 16.44
MCS 0 > 500 17.50
MCS 4 > 500 17.66
MCS 7 > 500 17.72
1 Mbps > 500 8.02
5.5 Mbps > 500 8.44
11 Mbps > 500 8.42
6 Mbps > 500 16.40
11 24 Mbps > 500 16.32
54 Mbps > 500 16.46
MCS 0 > 500 17.66
MCS 4 > 500 17.32
MCS 7 > 500 16.94
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802.11b/ag/n RF Conducted Emission Test Results cont’d

See figures 6-1 to 6-9 for the plots of the 6 dB bandwidth measurements for Channels 1, 6,
and 11, at 1 Mbps each for 802.11b mode, 6 Mbps each for 802.11g mode, and MCS 0
each for 802.11n mode.

Figure 6-1: 6 dB Bandwidth Figure 6-2: 6 dB Bandwidth
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Figure 6-3: 6 dB Bandwidth Figure 6-4: 6 dB Bandwidth
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-5: 6 dB Bandwidth
802.11g, Channel 6, 6 Mbps
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Figure 6-7: 6 dB Bandwidth
802.11n, Channel 1, MCS 0
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Figure 6-6: 6 dB Bandwidth
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Figure 6-8: 6 dB Bandwidth
802.11n, Channel 6, MCS 0

® 6dbc CH.11 6 Mbp: RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz -0.23 dB
Ref 20 dBm Att 25 dB SWT 10 ms 16.400000000 MHz
20 Offf{et 20]6 dB Markdr 1 [T1]1
-3.24 dBm
L10. 2.4538209000 GHz [IFM
1 PK]
o= |, { 4 | I | | | q

TN X e Y N P T VS P TRV Fe i e

|
J\W

100 of 100

-80

Center 2.462 GHz 2 MHz/ Span 20 MHz

Date: 12.MAY.2015 11:42:35

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division

of BlackBerry Limited.
Copyright 2005-2015

Page 117 of 232




o EMC Test Report for the BlackBerry® smartphone Model
*=*BlackBerry. RHR191LW (SQW100-4)
APPENDIX 6
Test Report No.: Dates of Test: Fcc I1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

Figure 6-9: 6 dB Bandwidth
802.11n, Channel 11, MCS 0
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April 02 — May 14, 2015
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Maximum Conducted Output Power
The EUT met the requirements of the maximum conducted output power of class 2 as per
47 CFR 15.247(b)(3) and RSS-210. Channels 1, 6 and 11 were measured at 1 Mbps, 5.5
Mbps, and 11 Mbps each for 802.11b mode, 6 Mbps, 24 Mbps, and 54 Mbps each for
802.11g mode, and MCS 0, 4 and 7 for 802.11n mode using an Agilent power meter,
model N1911A with model N1921A power sensor. A reference offset of 18.4 dB was
applied to the power meter reference level for the coaxial cable loss and attenuators in the

test circuit.
Channel Data Rate LCI:rInaI?s(V%) Meas(LérBeg])Level Measu(rvci;;l Level

1 Mbps <1.00 13.96 .0249

5.5 Mbps <1.00 14.59 .0287

11 Mbps <1.00 14.61 .0288

6 Mbps <1.00 16.07 .0405

1 24 Mbps <1.00 15.23 .0333

54 Mbps <1.00 14.33 .0271

MCS 0 <1.00 15.14 .0326

MCS 4 <1.00 14.32 .027

MCS 7 <1.00 12.84 .020

1 Mbps <1.00 14.77 .030

5.5 Mbps <1.00 14.97 .0313

11 Mbps <1.00 14.89 .0385

6 Mbps <1.00 16.78 .0476

6 24 Mbps <1.00 13.32 .0214

54 Mbps <1.00 14.05 .0253

MCS 0 <1.00 16.92 .0491

MCS 4 <1.00 14.64 .0291

MCS 7 <1.00 14.08 .0256
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Channel Data Rate (_:Ia_ss 2 Measured Level | Measured Level
Limit (W) (dBm) (mW)
1 Mbps <1.00 14.42 27.70
5.5 Mbps <1.00 14.43 27.73
11 Mbps <1.00 14.67 29.28
6 Mbps <1.00 15.57 36.05
11 24 Mbps <1.00 15.51 35.53
54 Mbps <1.00 15.54 35.82
MCS 0 <1.00 15.40 34.65
MCS 4 <1.00 12.59 18.16
MCS 7 <1.00 13.25 21.13
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Band Edge Compliance
The EUT met the requirements of the band edge compliance as per 47 CFR 15.247(c) and
RSS-210. Channels 1 and 11 were measured at 1 Mbps, 5.5 Mbps, and 11 Mbps each for
802.11b mode, 6 Mbps, 24 Mbps, and 54 Mbps each for 802.11g mode, and MCS 0, 4 and
7 for 802.11n mode.

Channel Data Rate Limit (dBc) Meas?drg(i)Level I\élgégcl)n
1 Mbps <-20 -44.23 -24.23

5.5 Mbps <-20 -43.96 -23.96

11 Mbps <-20 -44 .67 -24.67

6 Mbps <-20 -39.35 -19.35

1 24 Mbps <-20 -38.65 -18.65
54 Mbps <-20 -38.93 -18.93

MCS 0 <-20 -38.62 -18.62

MCS 4 <-20 -36.53 -16.53

MCS 7 <-20 -38.70 -18.70

1 Mbps <-20 -42.73 -22.73

5.5 Mbps <-20 -43.37 -23.37

11 Mbps <-20 -44.28 -24.28

6 Mbps <-20 -36.84 -16.84

11 24 Mbps <-20 -36.00 -16.00
54 Mbps <-20 -36.36 -16.36

MCS 0 <-20 -38.68 -18.68

MCS 4 <-20 -36.23 -16.23

MCS 7 <-20 -37.31 -17.31

See figures 6-10 to 6-15 for the plots of the band edge compliance measurements for
Channels 1 and 11, at 1 Mbps each for 802.11b mode, 6 Mbps each for 802.11g mode, and
MCS 0 each for 802.11n mode.

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.
Copyright 2005-2015 Page 121 of 232




1 Black8erry. APPENDIX 6

EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)

Test Report No.: Dates of Test:

RTS-6067-1505-16

April 02 — May 14, 2015

FCC ID: LBARHR190LW
1Ic: 2503A-RHR190LW

802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-10: Band Edge Compliance
802.11b, Channel 1, 1 Mbps
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Figure 6-12: Band Edge Compliance
802.11g, Channel 1, 6 Mbps
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Figure 6-11: Band Edge Compliance
802.11b, Channel 11, 1 Mbps
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Figure 6-13: Band Edge Compliance
802.11g, Channel 11, 6 Mbps
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-14: Band Edge Compliance Figure 6-15: Band Edge Compliance
802.11n, Channel 1, MCS 0 802.11n, Channel 11, MCS 0
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Peak Power Spectral Density
The EUT met the requirements of the peak power spectral density as per 47 CFR
15.247(d) and RSS-210. Channels 1, 6 and 11 were measured at 1 Mbps, 5.5 Mbps, and
11 Mbps each for 802.11b mode, 6 Mbps, 24 Mbps, and 54 Mbps each for 802.11g mode,
and MCS 0, 4, and 7 for 802.11n mode.

Channel Data Rate Limit (dBm) Meas(l:jrgg])Level '\(/Idaé%:;]
1 Mbps < 8.00 -7.66 -15.66

5.5 Mbps < 8.00 -9.19 -17.19

11 Mbps < 8.00 -8.61 -16.61

6 Mbps <8.00 -9.65 -17.65

1 24 Mbps <8.00 -9.69 -17.69
54 Mbps < 8.00 -12.26 -20.26

MCS 0 <8.00 -8.01 -16.01

MCS 4 <8.00 -10.85 -18.85

MCS 7 < 8.00 -11.44 -19.44

1 Mbps <8.00 -7.34 -15.34

5.5 Mbps < 8.00 -8.37 -16.37

11 Mbps < 8.00 -71.47 -15.47

6 Mbps <8.00 -9.15 -17.15

6 24 Mbps <8.00 -9.88 -17.88
54 Mbps < 8.00 -12.05 -20.05

MCS 0 <8.00 -7.10 -15.10

MCS 4 <8.00 -10.52 -18.52

MCS 7 < 8.00 -11.61 -19.61

1 Mbps <8.00 -7.92 -15.92

5.5 Mbps <8.00 -8.84 -16.84

11 Mbps < 8.00 -9.46 -17.46

6 Mbps < 8.00 -10.51 -18.51

11 24 Mbps < 8.00 -10.38 -18.38
54 Mbps < 8.00 -12.30 -20.30

MCS 0 < 8.00 -8.52 -16.52

MCS 4 < 8.00 -10.18 -18.18

MCS 7 < 8.00 -12.12 -20.12
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802.11b/ag/n RF Conducted Emission Test Results cont’d

See figures 6-16 to 6-24 for the plots of the peak power spectral density for Channels 1, 6
and 11, at 1 Mbps each for 802.11b mode, 6 Mbps each for 802.11g mode, and MCS 0 for

802.11n mode.

Figure 6-16: Peak Power Spectral Density
802.11b, Channel 1, 1 Mbps
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Figure 6-18: Peak Power Spectral Density
802.11b, Channel 11, 1 Mbps
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Figure 6-17: Peak Power Spectral Density
802.11b, Channel 6, 1 Mbps
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802.11b/a/n RF Conducted Emission Test Results cont’d

Figure 6-19: Peak Power Spectral Density Figure 6-20: Peak Power Spectral Density
802.11g, Channel 1, 6 Mbps 802.11g, Channel 6, 6 Mbps
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Figure 6-21: Peak Power Spectral Density
802.11g, Channel 11, 6 Mbps
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-22: Peak Power Spectral Density Figure 6-23: Peak Power Spectral Density
802.11n, Channel 1, MCS 0 802.11n, Channel 6, MCS 0
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Figure 6-24: Peak Power Spectral Density
802.11n, Channel 11, MCS 0
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April 02 — May 14, 2015
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Spurious RF Conducted Emissions
The EUT met the requirements of the spurious RF conducted emissions as per 47 CFR
15.247(c) and RSS-210. Channels 1, 6 and 11 were measured at 1 Mbps, 5.5 Mbps, and
11 Mbps each for 802.11b mode, 6 Mbps, 24 Mbps, and 54 Mbps each for 802.11g mode,
and MCS 0, 4, and 7 for 802.11n mode. Peak power was measured using an Agilent
power meter, model N1911A with model N1921A power sensor. A reference offset of 18.4
dB was applied to the power meter reference level for the coaxial cable loss and
attenuators in the test circuit.

Channel Data Rate Power Max. Measured Level Max. MeaSL_Jred Level Limit
(dBm) (dBm) from Carrier (dBc) (dBc)

1 Mbps 13.96 -26.10 -40.87 -20
5.5Mbps | 14.59 -34.03 -48.62 -20

11 Mbps 14.61 -26.17 -40.78 -20

6 Mbps 16.07 -24.55 -40.62 -20

1 24 Mbps 15.23 -35.96 -51.20 -20
54 Mbps 14.33 -36.91 -51.24 -20

MCS 0 15.14 -36.68 -51.83 -20

MCS 4 14.32 -35.52 -49.84 -20

MCS 7 12.84 -32.24 -45.08 -20

1 Mbps 14.77 -26.01 -40.78 -20

9.9 Mbps | 14.97 -30.81 -45.78 -20

11 Mbps 14.89 -30.24 -45.13 -20

6 Mbps 16.78 -36.62 -53.40 -20

6 24 Mbps 13.32 -35.90 -49.22 -20
54 Mbps 14.05 -36.86 -50.91 -20

MCS 0 16.92 -36.51 -53.43 -20

MCS 4 14.64 -35.86 -50.50 -20

MCS 7 14.08 -19.98 -34.07 -20
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Channel | Data Rate Power Max. Measured Level Max. MeaSL_Jred Level Limit
(dBm) (dBm) from Carrier (dBc) (dBc)

1 Mbps 14.42 -24.46 -38.89 -20

5.5 Mbps 14.43 -24.40 -38.83 -20

11 Mbps 14.67 -34.20 -48.86 -20

6 Mbps 15.57 -18.41 -33.98 -20

11 24 Mbps 15.51 -36.61 -52.12 -20
54 Mbps 15.54 -36.57 -52.11 -20

MCS 0 15.40 -36.31 -51.70 -20

MCS 4 12.59 -36.19 -48.78 -20

MCS 7 13.25 -36.12 -49.37 -20

The emissions were in the NF.

See figures 6-25 to 6-33 for the plots of the spurious RF conducted emissions for Channels
1, 6 and 11, at 1 Mbps each for 802.11b mode, 6 Mbps each for 802.11g mode, and MCS 0
each for 802.11n mode.
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-25: Spurious Conducted RF Emissions
802.11b, Channel 1, 1 Mbps
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Figure 6-26 : Spurious Conducted RF Emissions
802.11b, Channel 6, 1 Mbps
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-27: Spurious Conducted RF Emissions
802.11b, Channel 11, 1 Mbps
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Figure 6-28: Spurious Conducted RF Emissions
802.11g, Channel 1, 6 Mbps
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-29: Spurious Conducted RF Emissions
802.11g, Channel 6, 6 Mbps
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Figure 6-30: Spurious Conducted RF Emissions
802.11g, Channel 11, 6 Mbps
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-31: Spurious Conducted RF Emissions
802.11n, Channel 1, MCS 0
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Figure 6-32: Spurious Conducted RF Emissions
802.11n, Channel 6, MCS 0
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802.11b/ag/n RF Conducted Emission Test Results cont’d

Figure 6-33: Spurious Conducted RF Emissions
802.11n, Channel 11, MCS 0

® RBW 1 MHz Marker 1 [T1 ] ® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 41.11 dBm VBW 3 MHz 36.31 dBm
Ref 17 dBm Att 20 dB SWT 20 ms 2.608702500 GHz Ref 17 dBm Att 20 dB SWT 130 ms 24686500000 GHz
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Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FCC ID: LBARHR190LW
1Ic: 2503A-RHR190LW

802.11a/n RF Conducted Emission Test Results

Test Setup Diagram

EUT

Power 6dB
Meter Attenuator
Spectrum 20 dB
Analyzer Attenuator

EUT

Power
Supply

Wi-Fi Controller

P/S

Controller

A reference offset of 8.9 dB was applied to the spectrum analyzer and 7.4 dB to the Power
Meter reference level for the attenuators and coaxial cable loss in the test circuit.

Date of test: April 6, 2015

The measurements were performed by Sijia LI.

The environmental test conditions were:

Temperature:
Relative Humidity:

25.7°C
31.2%
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6 dB Bandwidth

802.11a RF Conducted Emission Test Results cont’'d

The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.247(a) (2) and
RSS-210. Channels 36, 48, 64, 100, 140, and 165 were measured at 6 Mbps, 24 Mbps,
and 54 Mbps each for 802.11a mode.

Channel Data Rate (LIJITZI; Meas(ueri'i)Level

6 Mbps = 500 16.38

36 24 Mbps = 500 16.48
54 Mbps = 500 16.40

6 Mbps = 500 16.36

48 24 Mbps = 500 16.30
54 Mbps = 500 16.42

6 Mbps > 500 16.36

64 24 Mbps =500 16.48
54 Mbps = 500 16.42

6 Mbps 2500 16.36

100 24 Mbps > 500 16.30
54 Mbps =500 16.46

6 Mbps =500 16.38

140 24 Mbps > 500 16.28
54 Mbps > 500 16.42

6 Mbps =500 16.16

165 24 Mbps 2500 16.28
54 Mbps = 500 16.42

See figures 7-1 to 7-6 for the plots of the 6 dB bandwidth measurements for Channel 36,

48, 64, 100, 140, and 165 at 6 Mbps each for 802.11a mode
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802.11n RF Conducted Emission Test Results

6 dB Bandwidth
The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.247(a) (2) and
RSS-210. Channels 36, 100 and 165 were measured at MCS 0, MCS 4 an MCS 7 each
for 802.11n mode.
20 MHz Bandwidth

Channel Data Rate z_klmzlg Meas(ul\;i'dZ)Level
MCSO =500 17.52
36 MCS4 =500 17.48
MCS7 =500 17.50
MCSO 2 500 17.60
100 MCS4 > 500 17.72
MCS7 =500 17.76
MCSO =500 17.52
165 MCS4 > 500 17.76
MCS7 = 500 17.76
40 MHz Bandwidth
Channel Data Rate z_klmzlg Meas(ul\;i'dZ)Level
MCS0 2 500 36.00
36 MCS4 =500 36.48
MCS7 > 500 36.52
MCS0 2 500 36.20
100 MCS4 =500 36.24
MCS7 =500 35.88
MCSO =500 36.16
165 MCS4 =500 36.24
MCS7 =500 36.24

See figures 7-7 to 7-12 for the plots of the 6 dB bandwidth measurements for Channel 36,
100 and 165 at MCS 0 each for 802.11n mode.
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-1: 6 dB Bandwidth
802.11a, Channel 36, 6 Mbps

® 6dbc 36 6 Mbps RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz 0.23 dB

Ref 20 dBm Att 25 dB SWT 20 ms 16.380000000 MHz
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Date: 6.APR.2015 15:52:52

Figure 7-3: 6 dB Bandwidth
802.11a, Channel 64, 6 Mbps

® -6dbc CH.64 6 Mbp: RBW 100 KHz Delta 2 [T1 ]
VBW 100 kHz 0.02 dB
Ref 20 dBm Att 25 dB SWT 20 ms 16.360000000 MHz
20 Off$et 20]6 dB Markdr 1 [T1]]
.33 dBm
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Date: 6.APR.2015 15:53:59

Figure 7-2: 6 dB Bandwidth
802.11a, Channel 48, 6 Mbps

® 6dbc 8 6 Mbps RBW 100 kHz Delta 2 [T1 ]
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Figure 7-4: 6 dB Bandwidth
802.11a, Channel 100, 6 Mbps

® -6dbc CH.100 6 Mbps RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz 0.13 dB
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-5: 6 dB Bandwidth Figure 7-6: 6 dB Bandwidth
802.11a, Channel 140, 6 Mbps 802.11a, Channel 165, 6 Mbps
Ref 20 dBm Att 25 dB SWT 20 ms 16.380000000 MHz Ref 20 dBm Att 25 dB SWT 20 ms 16.160000000 MHz
20 Offget 20{6 dB Markgr 1 [T1]] 20 Offsget 20{6 dB Markgr 1 [T1]]
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802.11n RF Conducted Emission Test Results cont’'d

20 MHz Bandwidth

Figure 7-7: 6 dB Bandwidth Figure 7-8: 6 dB Bandwidth
802.11n, Channel 36, MCS 0 802.11n, Channel 100, MCS 0

® RBW 100 kHz Delta 2 [T1 ] ® RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz -0.17 dB VBW 100 kHz -0.53 dB
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Figure 7-9: 6 dB Bandwidth
802.11n, Channel 165, MCS 0
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VBIV 100 kHz 0.22 dg
Ref 20 dBm Att 25 dB SWT 20 ms 17.520000000 MHz
20 offfet 20]6 dB Varkqr 1 [T1[1
-3.42 dem
5816280000 crz|Hm
1 g
o |, 1 1 A N

(w TR, N O PR T, TP R TP, m\

! Yy

swp| 100 of 100

-80

Center 5.825 GHz 2 MHz/ Span 20 MHz

Date: 8.APR.2015 12:39:11

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.

Copyright 2005-2015 Page 141 of 232



o EMC Test Report for the BlackBerry® smartphone Model
*z=BlackBerry. RHR191LW (SQW100-4)
APPENDIX 7

Test Report No.: Dates of Test: FCC I1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 Ic: 2503A-RHR190LW

40 MHz Bandwidth

Figure 7-10: 6 dB Bandwidth Figure 7-11: 6 dB Bandwidth

802.11n, Channel 36, MCS 0 802.11n, Channel 100, MCS 0
® RBW 100 kHz Delta 2 [T1 ] ® RBW 100 kHz Delta 2 [T1 ]
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Figure 7-12: 6 dB Bandwidth

802.11n, Channel 165, MCS 0
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802.11a RF Conducted Emission Test Results cont’'d

Maximum Conducted Output Power
The EUT met the requirements of the maximum conducted output power of class 2 as per
47 CFR 15.407 and RSS-210. Channels 36, 48, 64, 100, 140 and 165 were measured for
802.11a mode using an Agilent power meter, model N1911A with model N1921A power
sensor. A reference offset of 8.9 dB was applied to the power meter reference level for the
coaxial cable loss and attenuators in the test circuit.

Channel Data Rate Power Limit (mW) Meas(LérBeri)Level Measu(r\/?g —
6 Mbps <50.0 15.49 0.0354
36 24 Mbps <50.0 14.68 0.0294
54 Mbps <50.0 13.91 0.0246
6 Mbps <50.0 17.04 0.0506
48 24 Mbps <50.0 15.92 0.0391
54 Mbps <50.0 13.58 0.0228
6 Mbps < 250.0 16.02 0.0400
64 24 Mbps < 250.0 15.28 0.0337
54 Mbps < 250.0 14.28 0.0268
6 Mbps < 250.0 13.12 0.0205
100 24 Mbps < 250.0 12.15 0.0164
54 Mbps < 250.0 11.29 0.0135
6 Mbps < 250.0 15.25 0.0335
140 24 Mbps < 250.0 14.45 0.0279
54 Mbps < 250.0 13.71 0.0235
6 Mbps <1000 17.29 0.0536
165 24 Mbps <1000 16.02 0.0400
54 Mbps <1000 13.79 0.0239
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April 02 — May 14, 2015
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802.11n RF Conducted Emission Test Results

Maximum Conducted Output Power
The EUT met the requirements of the maximum conducted output power of class 2 as per
47 CFR 15.407 and RSS-210. Channels 36, 64, 100, 140 and 165 were measured for
802.11n mode using an Agilent power meter, model N1911A with model N1921A power
sensor. A reference offset of 8.9 dB was applied to the power meter reference level for the
coaxial cable loss and attenuators in the test circuit.

20 MHz Bandwidth

Class 2 Limit Measured Level Measured Level
Channel Data Rate (W) (dBm) (W)

5180 <50.0 15.49 0.0354

36 24 Mbps <50.0 14.37 0.0274
54 Mbps <50.0 12.98 0.0199

5320 < 250.0 16.49 0.0446

64 24 Mbps < 250.0 15.10 0.0324
54 Mbps < 250.0 12.41 0.0174

5500 < 250.0 16.53 0.0450

100 24 Mbps < 250.0 15.48 0.0353
54 Mbps < 250.0 13.27 0.0212

5700 < 250.0 12.79 0.0190

140 24 Mbps < 250.0 11.61 0.0145
54 Mbps < 250.0 11.05 0.0127

5825 <1000 13.69 0.0234

165 24 Mbps <1000 12.57 0.0181
54 Mbps <1000 12.11 0.0163
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40 MHz Bandwidth

Class 2 Limit Measured Level Measured Level
Channel Data Rate (W) (dBm) (W)

5180 <50.0 16.17 0.0414

36 24 Mbps <50.0 14.55 0.0285
54 Mbps <50.0 13.71 0.0235

5320 < 250.0 15.88 0.0387

64 24 Mbps < 250.0 14.39 0.0275
54 Mbps < 250.0 13.46 0.0222

5500 < 250.0 16.43 0.0440

100 24 Mbps < 250.0 14.92 0.0310
54 Mbps < 250.0 14.18 0.0262

5700 < 250.0 18.88 0.0773

140 24 Mbps < 250.0 16.21 0.0418
54 Mbps < 250.0 14.75 0.0299

5825 <1000 18.17 0.0656

165 24 Mbps <1000 17.13 0.0516
54 Mbps <1000 15.73 0.0374
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802.11a RF Conducted Emission Test Results cont’'d

Band Edge Compliance
The EUT met the requirements of the band edge compliance as per 47 CFR 15.407 and
RSS-210. Channels 36, 64, 100, 140, 149, and 165 were measured at 6 Mbps, 24 Mbps,
and 54 Mbps each for 802.11a mode.

Channel Data Rate Limit (dBc) Measured Level (dBc) Margin (dBc)
6 Mbps <-20 -45.76 -25.76
36 24 Mbps <-20 -45.57 -25.57
54 Mbps <-20 -45.45 -25.45
6 Mbps <-20 -46.70 -26.70
64 24 Mbps <-20 -46.05 -26.05
54 Mbps <-20 -44.70 -24.70
6 Mbps <-20 -45.05 -25.05
100 24 Mbps < -20 -46.30 -26.30
54 Mbps <-20 -45.75 -25.75
6 Mbps <-20 -43.72 -23.72
140 24 Mbps <-20 -43.70 -23.70
54 Mbps <-20 -43.71 -23.71
6 Mbps <-20 -38.48 -18.48
149 24 Mbps <-20 -41.33 -21.33
54 Mbps <-20 -42.35 -22.35
6 Mbps <-20 -32.06 -12.06
165 24 Mbps <-20 -35.10 -15.10
54 Mbps < -20 -37.44 -17.44

See figures 7-13 to 7-18 for the plots of the band edge compliance measurements for
Channel 36, 64, 100, 140, 149 and 165 at 6 Mbps each for 802.11a mode.
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802.11n RF Conducted Emission Test Results

Band Edge Compliance

The EUT met the requirements of the band edge compliance as per 47 CFR 15.407 and
RSS-210. Channels 36, 64, 100, 140, 149 and 165 were measured at MCS 0, MCS 4 and

MCS 7 each for 802.11n mode.

20 MHz bandwidth

Channel Data Rate Limit (dBc) Measured Level (dBc) Margin (dBc)
6 Mbps <-20 -44.75 -24.75
36 24 Mbps <-20 -45.21 -25.21
54 Mbps <-20 -45.40 -25.40
6 Mbps <-20 -43.75 -23.75
64 24 Mbps < -20 -44 .61 -24.61
54 Mbps <-20 -45.37 -25.37
6 Mbps <-20 -46.44 -26.44
100 24 Mbps <-20 -45.60 -25.60
54 Mbps < -20 -46.47 -26.47
6 Mbps <-20 -43.09 -23.09
140 24 Mbps <-20 -43.06 -23.06
54 Mbps <-20 -43.87 -23.87
6 Mbps <-20 -38.50 -18.50
149 24 Mbps <-20 -38.58 -18.58
54 Mbps <-20 -40.23 -20.23
6 Mbps <-20 -31.49 -11.49
165 24 Mbps <-20 -31.97 -11.97
54 Mbps <-20 -38.82 -18.82
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802.11n RF Conducted Emission Test Results

40 MHz bandwidth

Channel Data Rate Limit (dBc) Measured Level (dBc) Margin (dBc)
6 Mbps < -20 -38.35 -18.35
36 24 Mbps <-20 -38.70 -18.70
54 Mbps <-20 -38.56 -18.56
6 Mbps < -20 -39.61 -19.61
64 24 Mbps <-20 -39.40 -19.40
54 Mbps <-20 -40.21 -20.21
6 Mbps <-20 -39.21 -19.21
100 24 Mbps <-20 -38.96 -18.96
54 Mbps <-20 -40.23 -20.23
6 Mbps <-20 -24.56 -4.56
140 24 Mbps <-20 -29.84 -9.84
54 Mbps <-20 -32.34 -12.34
6 Mbps <-20 -27.51 -7.51
149 24 Mbps <-20 -30.01 -10.01
54 Mbps <-20 -31.53 -11.53
6 Mbps < -20 -37.89 -17.89
165 24 Mbps < -20 -37.85 -17.85
54 Mbps <-20 -39.85 -19.85

See figures 7-19 to 7-30 for the plots of the band edge compliance measurements for
Channel 36, 64, 100, 140, 149, and 165 at MCS 0 each for 802.11n mode.
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-13: Band Edge Compliance
802.11a, Channel 36, 6 Mbps
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Figure 7-15: Band Edge Compliance
802.11a, Channel 100, 6 Mbps
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Figure 7-14: Band Edge Compliance
802.11a, Channel 64, 6 Mbps
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Figure 7-16: Band Edge Compliance
802.11a, Channel 140, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-17: Band Edge Compliance Figure 7-18: Band Edge Compliance
802.11a, Channel 149, 6 Mbps 802.11a, Channel 165, 6 Mbps
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802.11n RF Conducted Emission Test Results

20 MHz Bandwidth

Figure 7-19: Band Edge Compliance Figure 7-20: Band Edge Compliance
802.11n, Channel 36, 6 Mbps 802.11n, Channel 64, 6 Mbps

® RBW 100 kHz Delta 2 [T1 ] ® RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz - VBW 100 kHz -43.67 dB
2 MH

Ref 20 dBm Att 25 dB SWT 20 ms -13.782 MHz Ref 20 dBm Att 25 dB SWT 20 ms 29.40705128;

20 Offfet 20]6 dB Markdr 1 [ 20 offfet 206 dB Markdr 1 [T1]1
.63 dBm .81 dBm
L 10. 5.173782051 GHz [IEM L10. 5.322451923 GHz (Il
R 1 PK] :
vAxH L Ly v I |

:f prrapel Beplas L*

D1 -17.187 dEsm\tl

D1 -18.371 dBm

L_. "
v
w| 1000 gf 1000 M SWP| 1000 off 1000
2
|0 L.

» il

IV PRI T TSR HA o hifuine oty

-80 -80

Center 5.16 GHz 5 MHz/ Span 50 MHz Center 5.34 GHz 5 MHz/ Span 50 MHz
Date: 21.APR.2015 11:22:21 Date: 21.APR.2015 11:30:46

Figure 7-21: Band Edge Compliance Figure 7-22: Band Edge Compliance
802.11n, Channel 100, 6 Mbps 802.11n, Channel 140, 6 Mbps

® RBW 100 kHz Delta 2 [T1 ] ® RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz -44.97 dB VBW 100 kHz -41.92 dB
Ref 20 dBm Att 25 dB SWT 20 ms 25.320512821 MHz Ref 20 dBm Att 25 dB SWT 20 ms 36.939102564 MHz
20 Offget 20]6 dB Markdr 1 [T1[] 20 Offget 206 dB Markgr 1 [T1]|]
3.29 dBm -¢.04 dBm
Lo 5.493782051 GHz Lo 5 603684807 GHy
1
1 Py v 1 Py N
= | R b d L) = |,
- Ldabuddis| il

o
W L
f“” i I l
O1 -16.707 dBm j’
JMUWWH [
e
>[ 1000 off 1000 M . SWP| 1000 off 1000 .
2 | L. T P 2

. W
Rl i sgfik o) AT W EE
-80 -80
Center 5.48 GHz 5 MHz/ Span 50 MHz Center 5.715 GHz 5 MHz/ Span 50 MHz
Date: 21.APR.2015 11:40:06 Date: 21.APR.2015 12:00:20

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division

of BlackBerry Limited.
Copyright 2005-2015 Page 151 of 232



*::BlackBerry.

EMC Test Report for the BlackBerry®
RHR191LW (SQW100-4)
APPENDIX 7

smartphone Model

Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FCC ID: LBARHR190LW
1Ic: 2503A-RHR190LW

802.11n RF Conducted Emission Test Results cont’'d

Figure 7-23: Band Edge Compliance
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el 149, 6 Mbps

Figure 7-24: Band Edge Compliance
802.11n, Channel 165, 6 Mbps
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Figure 7-25: Band Edge Compliance
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Figure 7-26: Band Edge Compliance
802.11n, Channel 64, 6 Mbps
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Figure 7-27: Band Edge Compliance
802.11n, Channel 100, 6 Mbps

802.11n RF Conducted Emission Test Results cont’'d

Figure 7-28: Band Edge Compliance
802.11n, Channel 140, 6 Mbps
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Figure 7-29: Band Edge Compliance Figure 7-30: Band Edge Compliance
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Dates of Test:

April 02 — May 14, 2015

FCC ID: LBARHR190LW
1Ic: 2503A-RHR190LW

802.11a RF Conducted Emission Test Results cont’'d

Peak Power Spectral Density

The EUT met the requirements of the peak power spectral density as per 47 CFR 15.407
and RSS-210. Channels 36, 48, 64, 100, 140 and 165 were measured at 6 Mbps, 24

Mbps, and 54 Mbps each for 802.11a mode.

Channel Data Rate Limit (dBm) Measured Level (dBm) | Margin (dBm)
6 Mbps <11.00 3.84 -7.16
36 24 Mbps <11.00 3.04 -7.96
54 Mbps <11.00 2.31 -8.69
6 Mbps <11.00 3.50 -7.50
48 24 Mbps <11.00 3.37 -7.63
54 Mbps <11.00 1.91 -9.09
6 Mbps <11.00 5.75 -5.25
64 24 Mbps <11.00 4.16 -6.84
54 Mbps <11.00 1.91 -9.09
6 Mbps <11.00 4.51 -6.49
100 24 Mbps <11.00 3.70 -7.30
54 Mbps <11.00 3.11 -7.89
6 Mbps <11.00 1.83 -9.17
140 24 Mbps <11.00 0.99 -10.01
54 Mbps <11.00 0.15 -10.85
6 Mbps < 33.00 -16.49 -33.49
165 24 Mbps < 33.00 -17.08 -34.08
54 Mbps < 33.00 -18.71 -35.71

See figures 7-31 to 7-36 for the plots of the peak power spectral density for Channel 36,
48, 64, 100, 140, and 165 at 6 Mbps each for 802.11a mode.
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802.11n RF Conducted Emission Test Results

Peak Power Spectral Density
The EUT met the requirements of the peak power spectral density as per 47 CFR 15.407
and RSS-210. Channels 36, 64 and 165 were measured at MCS 0, MCS 4 and MCS 7
each for 802.11n mode.
20 MHz Bandwidth

Channel Data Rate Limit (dBm) Measured Level (dBm) | Margin (dBm)
6 Mbps <4.00 3.83 -0.17
36 24 Mbps <4.00 2.91 -1.09
54 Mbps <4.00 1.43 -2.57
6 Mbps <11.00 4.95 -6.05
100 24 Mbps <11.00 413 -6.87
54 Mbps <11.00 1.94 -9.06
6 Mbps <17.00 -20.03 -37.03
165 24 Mbps <17.00 -21.03 -38.03
54 Mbps <17.00 -19.66 -36.66

40 MHz Bandwidth

Channel Data Rate Limit (dBm) Measured Level (dBm) | Margin (dBm)
6 Mbps <4.00 -1.72 -5.72
36 24 Mbps <4.00 -3.13 -7.13
54 Mbps <4.00 -5.79 -9.79
6 Mbps <11.00 -1.19 -12.19
100 24 Mbps <11.00 -2.80 -13.80
54 Mbps <11.00 -5.67 -16.67
6 Mbps <17.00 -23.32 -40.32
161 24 Mbps <17.00 -24.36 -41.36
54 Mbps <17.00 -26.74 -43.74

See figures 7-37 to 7-42 for the plots of the peak power spectral density for Channel 36, 64
and 165 at MCS 0 each for 802.11n mode.
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802.11a RF Conducted Emission Test Results cont'd

Figure 7-31: Peak Power Spectral Density
802.11a, Channel 36, 6 Mbps
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Figure 7-33: Peak Power Spectral Density
802.11a, Channel 64, 6 Mbps
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Figure 7-32: Peak Power Spectral Density
802.11a, Channel 48, 6 Mbps
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Figure 7-34: Peak Power Spectral Density
802.11a, Channel 100, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-35: Peak Power Spectral Density
802.11a, Channel 140, 6 Mbps

Figure 7-36: Peak Power Spectral Density
802.11a, Channel 165, 6 Mbps
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802.11n RF Conducted Emission Test Results

20 MHz bandwidth

Figure 7-37: Peak Power Spectral Density

Figure 7-38: Peak Power Spectral Density
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Figure 7-39: Peak Power Spectral Density
802.11n, Channel 165, MCS 0
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40 MHz bandwidth

Figure 7-40: Peak Power Spectral Density Figure 7-41: Peak Power Spectral Density
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Figure 7-42: Peak Power Spectral Density
802.11n, Channel 165, MCS 0

® RBW 3 kHz Marker 1 [T1 ]
VBW 10 kHz -20.03 dBm
Ref 20 dBm Att 25 dB SWT 3.4 s 5.823461538 GHz

20 Offfet 20]7 dB

|10 (Al

o

K 'AA ot
Il Lt
80
Center 5.825 GHz 3 MHz/ Span 30 MHz

Date: 8.APR.2015 14:37:25

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division
of BlackBerry Limited.

Copyright 2005-2015 Page 159 of 232



o EMC Test Report for the BlackBerry® smartphone Model
2= BtackBerry RHR191LW (SQW100-4)
APPENDIX 7
Test Report No.: Dates of Test: FCC I1D: LBARHR190LW
RTS-6067-1505-16 April 02 — May 14, 2015 1C: 2503A-RHR190LW

802.11a RF Conducted Emission Test Results cont'd

Spurious RF Conducted Emissions
The EUT met the requirements of the spurious RF conducted emissions as per 47 CFR
15.407 and RSS-210. Channels 36, 64, 100 and 140 were measured at 6 Mbps, 24Mbps
and 54 Mbps each for 802.11a mode. Peak power was measured using an Agilent power
meter, model N1911A with model N1921A power sensor. A reference offset of 29.0 dB
was applied to the spectrum analyzer reference level for the attenuators and coaxial cable
loss in the test circuit.

Max. Measured Limit

Channel Data Rate Power Max. Measured Level Level from
(dBm) (dBm) Carrier (dBc) (lEE)
6 Mbps 15.49 -55.297 -70.79 -20
36 24 Mbps 14.68 -55.350 -70.03 -20
54 Mbps 13.91 -55.990 -69.90 -20
6 Mbps 16.02 -54.029 -70.05 -20
64 24 Mbps 15.28 -56.616 -71.90 -20
54 Mbps 14.28 -57.091 -71.37 -20
6 Mbps 13.12 -57.491 -70.61 -20
100 24 Mbps 12.15 -56.515 -68.66 -20
54 Mbps 11.29 -55.419 -66.71 -20
6 Mbps 15.25 -56.833 -72.08 -20
140 24 Mbps 14.45 -56.560 -71.01 -20
54 Mbps 13.71 -56.620 -70.33 -20

See figures 7-43 to 7-50 for the plots of the spurious RF conducted emissions for Channel
36, 64, 100 and 140 at 6 Mbps each for 802.11a mode.
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-43: Spurious RF Conducted Emissions, 802.11a Channel 36, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-44: Spurious RF Conducted Emissions, 802.11a Channel 36, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-45: Spurious RF Conducted Emissions, 802.11a Channel 64, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-46: Spurious RF Conducted Emissions, 802.11a Channel 64, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-47: Spurious RF Conducted Emissions, 802.11a Channel 100, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-48: Spurious RF Conducted Emissions, 802.11a Channel 100, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-49: Spurious RF Conducted Emissions, 802.11a Channel 140, 6 Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 7-50: Spurious RF Conducted Emissions, 802.11a Channel 140, 6 Mbps
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Test Report No.:
RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FCC ID: LBARHR190LW
1Ic: 2503A-RHR190LW

802.11n RF Conducted Emission Test Results cont’'d

Spurious RF Conducted Emissions
The EUT met the requirements of the spurious RF conducted emissions as per 47 CFR
15.407 and RSS-210. Channels 36, 64, 100 and 140 were measured at MCS0 Mbps,
MCS4 Mbps and MCS7 Mbps each for 802.11n mode. Peak power was measured using
an Agilent power meter, model N1911A with model N1921A power sensor. A reference
offset of 29.0 dB was applied to the spectrum analyzer reference level for the attenuators
and coaxial cable loss in the test circuit.

20 MHZ Bandwidth

Max. Measured Limit
Channel Data Rate Power Max. Measured Level Lev_el from (dBc)
(dBm) (dBm) Carrier (dBc)

MCSO0 15.49 -49.616 -65.11 -20

36 MCS4 14.37 -49.082 -63.46 -20
MCS7 12.98 -48.494 -61.47 -20

MCSO0 16.49 49177 -65.66 -20

64 MCS4 15.10 -50.012 -65.11 -20
MCS7 12.41 -49.183 -61.59 -20

MCSO0 16.53 -50.539 -67.07 -20

100 MCS4 15.48 -52.184 -67.67 -20
MCS7 13.27 -49.745 -63.02 -20

MCSO 12.79 -46.698 -59.49 -20

140 MCS4 11.61 -46.623 -58.23 -20
MCS7 11.05 -46.730 -57.78 -20
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40 MHZ Bandwidth

Max. Measured Limit
Channel Data Rate Power Max. Measured Level Level from
(dBm) (dBm) Carrier (dBc) (lEE)
MCSO0 16.17 -45.80 -61.98 -20
36 MCS4 14.55 -46.75 -61.30 -20
MCS7 13.71 -46.02 -59.73 -20
MCSO0 15.88 -22.35 -38.24 -20
64 MCS4 14.39 -45.94 -60.33 -20
MCS7 13.46 -46.09 -59.55 -20
MCSO0 16.43 -46.53 -62.95 -20
100 MCS4 14.92 -46.11 -61.03 -20
MCS7 14.18 -46.52 -60.70 -20
MCSO0 18.88 -44.40 -63.28 -20
140 MCS4 16.21 -43.87 -60.08 -20
MCS7 14.75 -44 .56 -59.31 -20

See figures 7-51 to 7-66 for the plots of the spurious RF conducted emissions for Channel
36, 64, 100 and 140 at MCSO0 Mbps each for 802.11n mode.
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802.11n RF Conducted Emission Test Results cont’'d

20 MHz Bandwidth

Figure 7-51: Spurious RF Conducted Emissions, 802.11n Channel 36, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-52: Spurious RF Conducted Emissions, 802.11n Channel 36, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-53: Spurious RF Conducted Emissions, 802.11n Channel 64, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-54: Spurious RF Conducted Emissions, 802.11n Channel 64, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-55: Spurious RF Conducted Emissions, 802.11n Channel 100, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-56: Spurious RF Conducted Emissions, 802.11n Channel 100, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-57: Spurious RF Conducted Emissions, 802.11n Channel 140, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-58: Spurious RF Conducted Emissions, 802.11a Channel 140, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont'd

40 MHz Bandwidth

Figure 7-59: Spurious RF Conducted Emissions, 802.11n Channel 36, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-60: Spurious RF Conducted Emissions, 802.11n Channel 36, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-61: Spurious RF Conducted Emissions, 802.11n Channel 64, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-62: Spurious RF Conducted Emissions, 802.11n Channel 64, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-63: Spurious RF Conducted Emissions, 802.11n Channel 100, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-64: Spurious RF Conducted Emissions, 802.11n Channel 100, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-65: Spurious RF Conducted Emissions, 802.11n Channel 140, MCSO Mbps
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802.11n RF Conducted Emission Test Results cont’'d

Figure 7-66: Spurious RF Conducted Emissions, 802.11a Channel 140, MCSO Mbps
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Dates of Test:

April 02 — May 14, 2015

FCC ID: LBARHR190LW
1Ic: 2503A-RHR190LW

802.11ac RF Conducted Emission Test Results

Test Setup Diagram

EUT

Power 6dB
Meter Attenuator
Spectrum 20 dB
Analyzer Attenuator

EUT

Power
Supply

Wi-Fi Controller

P/S

Controller

A reference offset of 8.9 dB was applied to the spectrum analyzer and 7.4 dB to the Power
Meter reference level for the attenuators and coaxial cable loss in the test circuit.

Date of test: April 25, 2015
The measurements were performed by Sijia Li.

The environmental test conditions were:

Temperature:
Relative Humidity:

23.7°C
40.5 %
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Dates of Test:

April 02 — May 14, 2015
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1Ic: 2503A-RHR190LW

6 dB Bandwidth

802.11ac RF Conducted Emission Test Results cont'd

The EUT met the requirements of the 6 dB bandwidth as per 47 CFR 15.247(a) (2) and
RSS-210. For bandwidth 20 MHz, channels 36, 64, 140 and 149 were measured at 0
Mbps, 4 Mbps, and 9 Mbps each; for bandwidth 40 MHz, channels 38, 62, 142 and 151
were measured at 0 Mbps, 4 Mbps, and 9 Mbps each; for bandwidth 80 MHz, channels 42,
58, 138 and 155 were measured at 0 Mbps, 4 Mbps, and 9 Mbps each

20MHz Bandwidth

Channel Data Rate z_klmzlg Meas(lJNr”e_;jZ)Level
MCS0 > 500 17.62
36 MCS4 > 500 17.74
MCS9 > 500 12.74
MCS0 2 500 6.78
64 MCS4 > 500 11.10
MCS9 2 500 15.24
MCSO0 > 500 9.04
140 MCS4 =500 15.48
MCS9 2 500 15.24
MCS0 2 500 13.92
149 MCS4 > 500 13.58
MCS9 =500 15.24

See figures 8-1 to 8-4 for the plots of the 6 dB bandwidth measurements for Channel 36,

64, 140 and 149 at MCSO Mbps each for 802.11ac mode
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802.11ac RF Conducted Emission Test Results cont'd

40MHz Bandwidth

Channel Data Rate z-k'mz'; Meas(uereHdZ )Level
MCS0 > 500 36.40
38 MCS4 > 500 36.48
MCS9 > 500 35.92
MCS0 2 500 36.00
62 MCS4 > 500 35.96
MCS9 > 500 36.28
MCS0 > 500 36.20
142 MCS4 > 500 36.28
MCS9 > 500 36.48
MCS0 > 500 36.40
151 MCS4 > 500 35.76
MCS9 2 500 35.92

See figures 8-5 to 8-8 for the plots of the 6 dB bandwidth measurements for Channel 38,
62, 142 and 151 at MCS 0 each for 802.11ac mode.

80MHz Bandwidth

Channel Data Rate I(_kIITZI; Meas(u'\;“e_&)Level
MCS0 > 500 76.40
42 MCS4 = 500 76.40
MCS9 > 500 76.24
MCS0 > 500 76.40
58 MCS4 2 500 76.48
MCS9 = 500 75.84
MCS0 > 500 76.40
138 MCS4 > 500 76.40
MCS9 2 500 76.32
MCS0 = 500 76.40
155 MCS4 > 500 76.40
MCS9 > 500 76.40
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See figures 8-9 to 8-12 for the plots of the 6 dB bandwidth measurements for Channel 42,
58, 138 and 155 at MCS 0 each for 802.11n mode.
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802.11a RF Conducted Emission Test Results cont’'d
20 MHz Bandwidth

Figure 8-1: 6 dB Bandwidth Figure 8-2: 6 dB Bandwidth
802.11ac, Channel 36, MCSO Mbps 802.11ac, Channel 48, MCSO Mbps

® 6dbc CH.36 O Mbp: RBW 100 kHz Delta 2 [T1 ] ® 6dbc CH.64 0O Mbp: RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz -0.07 dB VBW 100 kHz -0.79 dB
Ref 20 dBm Att 25 dB SWT 20 ms 17.620000000 MHz Ref 20 dBm Att 25 dB SWT 20 ms 6.780000000 MHz
20 offfet 20]6 dB Varkdr 1 [T1]1 20 Offfet 20]6 dB Varkdr 1 LT1[1
-2.16 dBm -47.15 dBm
L 10. 5.171169000 GHz [N L10. 5.318960000 GHz {IFM
1 PK] 1 PK]
v I IR [T | O Y'Y O O T i
07/‘" W) AT PP T T CYANAVAT YA Y AT AP AT AT Mﬁ L L
100 of 100 SWP 100 of 100
ettt sl by [T [ I T TR O T T AETXONRITYTS (17 UTRYSY
MM L/ orn A MM i Ll L § WA
- —— D1 -49.035 dBm
-80 -80
Center 5.18 GHz 2 MHz/ Span 20 MHz Center 5.32 GHz 2 MHz/ Span 20 MHz
Date: 6.APR.2015 16:35:46 Date: 6.APR.2015 16:36:19

Figure 8-3: 6 dB Bandwidth Figure 8-4: 6 dB Bandwidth
802.11ac, BW20, Channel 64, 6 Mbps 802.11ac, BW20, Channel 100, 6 Mbps

® 6dbc CH.140 O Mbps RBW 100 kHz Delta 2 [T1 ] ® 6dbc CH.149 O Mbps RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz -0.56 dB VBW 100 kHz 0.10 dB
Ref 20 dBm Att 25 dB SWT 20 ms 9.040000000 MHz Ref 20 dBm Att 25 dB SWT 20 ms 13.920000000 MHz
20 Offget 20]6 dB Markdr 1 [T1[] 20 Offget 206 dB Markgr 1 [T1]|]
-47.25 dBm -47.48 dBm
|10 5.691320000 GHz Lo 5.737160000 GHz
1 PK 1 Py
v I I v xH I
100 of 100 SWP! 100 of 100

" " e [ ' e -
o bbb ook o ?'.MVA_V oo b b #A_%meuAhlﬂu I-V-LAU A T YTV 1T PR Py m—.

. iy
D1 -49 dBm - 1 -47.846 dBm

-80 -80
Center 5.7 GHz 2 MHz/ Span 20 MHz Center 5.745 GHz 2 MHz/ Span 20 MHz
Date: 6.APR.2015 16:36:52 Date: 6.APR.2015 16:37:25
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802.11ac RF Conducted Emission Test Results cont'd
Bandwidth 40 MHz

Figure 8-5: 6 dB Bandwidth Figure 8-6: 6 dB Bandwidth
802.11ac, Channel 38, MCSO Mbps 802.11ac, Channel 62, MCSO Mbps

® 6dbc CH.36 O Mbps RBW 100 kHz Delta 2 [T1 ] ® 5dbc CH.64 O Mbps RBW 100 kHz Delta 2 [T1 ]
“VBW 100 kHz 0.38 dB VBW 100 kHz 0.62 dB
Ref 20 dBm ALt 25 dB SWT 20 ms 36.400000000 MHz Ref 20 dBm Att 25 dB SWT 20 ms 36.000000000 MHz
20 Offfet 20]6 dB Markdr 1 [T1]] 20 Offget 206 dB Markqr 1 [T1(]
.66 dBm -1-.17 dBm
Lo 5.171800000 GHz Lo 5. 291960000 GHz
1 PK
MAXH
1 bbbl | wotlale e | il e W S R R A
>t - - "M\ i % + | L H LA Yl %
L -1

| { ] ; \
I {7 m

q
WP| 100 of 100 - SWP| 100 of 100 -
F ~-60-
I =70
-80 -80
Center 5.19 GHz 4 MHz/ Span 40 MHz Center 5.31 GHz 4 MHz/ Span 40 MHz
Date: 8.APR.2015 12:25:31 Date: 8.APR.2015 12:26:06

Figure 8-7: 6 dB Bandwidth Figure 8-8: 6 dB Bandwidth
802.11ac, Channel 142, MCSO Mbps 802.11ac, Channel 151, MCSO Mbps

® 6dbc CH.140 O Mbp: RBW 100 kHz elta 2 [T1 ] 6dbe CH.149 0 RBW 100 KHz Delta 2 [T1 ]
VBW 100 kHz 0.18 d8 VBW 100 kHz 0.11 dB
Ref 20 dBm Att 25 dB SWT 20 ms 36.200000000 MHz Ref 20 dBm Att 25 dB SWT 20 ms 36.400000000 MHz
20 offfet 20]6 dB Varkdr 1 [T1]] 20 offfet 206 dB arkdr 1 [T1]]
-4.63 den §.00 dBm
5691804000 Gz [N L 5 7368 Gz [N
L
1 PK]
MAXH] P | Y ' Y T I T I O M WAXH
27 A | A T YL AT, P P . 1

Ny
=y
=

W ‘ : 5 Bl gl I'A"”“w' f’”MM A-I‘-HHM; ‘
] \ ] \
f : \

100 df 100 . swp| 100 of 100

_80 -80
Center 5.71 GHz 4 MHz/ Span 40 MHz Center 5.755 GHz 4 MHz/ Span 40 MHz
Date: 8.APR.2015 12:26:41 Date: 8.APR.2015 12:27:16
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802.11ac RF Conducted Emission Test Results cont'd

Bandwidth 80 MHz

Figure 8-9: 6 dB Bandwidth
802.11ac, Channel 42, MCSO Mbps

® -6dbc CH.36 O Mbp RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz 0.31 dB
Ref 20 dBm Att 25 dB SWT 20 ms 76.400000000 MHz
20 Offfet 206 dB Markdr 1 [T1]1
1¢.20 dBm
10 5.171769000 Gz {IFM
1 Py

AL bbb bbb L A s ML 2

— \

100 off 100

-80

Center 5.21 GHz 8 MHz/ Span 80 MHz

Date: 8.APR.2015 12:31:01

Figure 8-11: 6 dB Bandwidth

802.11ac, Channel 138, MCSO Mbps
® 6dbc CH.140 O Mbps

Ref 20 dBm Att 25 dB SWT 20 ms

RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz -0.03 dB

76.400000000 MHz
20 Offget 20{6 dB Markgr 1 [T1(]
-7-51 dBm
L 1o 5.651760000 GHz
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Date: 8.APR.2015 12:32:12

Figure 8-10: 6 dB Bandwidth
802.11ac, Channel 58, MCSO Mbps

® —-6dt by RBW 100 KHz Delta 2 [T1 ]
VBW 100 kHz 0.38 dB
Ref 20 dBm Att 25 dB SWT 20 ms 76.400000000 MHz
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Date: 8.APR.2015 12:31:37

Figure 8-12: 6 dB Bandwidth
802.11ac, Channel 155, MCSO0 Mbps

® 6dbc CH.149 0 Mbps RBW 100 kHz Delta 2 [T1 ]
VBW 100 kHz -0.22 dB
Ref 20 dBm Att 25 dB SWT 20 ms 76.400000000 MHz
20 Offfet 20]6 dB Markdr 1 [T1]]
-9.67 dBm
10 5.73676(0000 GHz |IEM
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WAXH
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Date: 8.APR.2015 12:32:47
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802.11ac RF Conducted Emission Test Results cont’d

Maximum Conducted Output Power
The EUT met the requirements of the maximum conducted output power of class 2 as per
47 CFR 15.407 and RSS-210. Channels 36, 48, 64, 100, 140 and 165 were measured for
802.11ac mode, bandwidth 20MHz, using an Agilent power meter, model N1911A with
model N1921A power sensor. A reference offset of 8.9 dB was applied to the power meter
reference level for the coaxial cable loss and attenuators in the test circuit.

20 MHz Bandwidth

Channel BW(MHz) Data Rate Power Limit (mW) Meas(térgrcri])Level Measu(rve\g e
MCSO0 <50.0 15.46 0.0352
36 20 MCS4 <50.0 14.32 0.0270
MCS9 <50.0 10.88 0.0122
MCSO0 < 250.0 16.45 0.0442
64 20 MCS4 < 250.0 15.10 0.0324
MCS9 < 250.0 10.61 0.0115
MCSO0 < 250.0 16.61 0.0458
100 20 MCS4 < 250.0 15.50 0.0355
MCS9 < 250.0 11.32 0.0136
MCSO0 < 250.0 12.73 0.0187
140 20 MCS4 < 250.0 11.59 0.0144
MCS9 < 250.0 10.74 0.0119
MCSO <1000 14.21 0.0264
149 20 MCS4 <1000 13.00 0.0200
MCS9 <1000 11.24 0.0133
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802.11ac RF Conducted Emission Test Results

Channels 38, 62, 102, 142 and 151 were measured for 802.11ac mode, bandwidth

40MHz, using an Agilent power meter, model N1911A with model N1921A power sensor.
A reference offset of 8.9 dB was applied to the power meter reference level for the coaxial
cable loss and attenuators in the test circuit.

40 MHz Bandwidth

Channel BW(MHz) Data Rate Power Limit (mW) Meas(l(erBercTi])Level Measu(r\;evc)i 0
MCSO0 <50.0 13.39 0.0218
38 40 MCS4 <50.0 11.82 0.0152
MCS9 <50.0 8.94 0.0078
MCSO0 < 250.0 13.00 0.0200
62 40 MCS4 < 250.0 11.33 0.0136
MCS9 < 250.0 8.53 0.0071
MCSO0 < 250.0 13.79 0.0239
102 40 MCS4 < 250.0 12.10 0.0162
MCS9 < 250.0 9.13 0.0082
MCSO0 < 250.0 16.23 0.0420
142 40 MCS4 < 250.0 13.49 0.0223
MCS9 < 250.0 8.70 0.0074
MCSO0 <1000 13.73 0.0236
151 40 MCS4 <1000 12.07 0.0161
MCS9 <1000 9.17 0.0083
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802.11ac RF Conducted Emission Test Results

Channels 42, 58, 105, 138 and 151 were measured for 802.11ac mode, bandwidth

80MHz, using an Agilent power meter; model N1911A with model N1921A power sensor.
A reference offset of 8.9 dB was applied to the power meter reference level for the coaxial
cable loss and attenuators in the test circuit.

80 MHz Bandwidth

Channel BW(MHz) Data Rate Power Limit (mW) Meas(lérsg])Level Measu(rvfl(;i Leve
MCSO0 <50.0 12.27 0.0169
42 80 MCS4 <50.0 10.14 0.0103
MCS9 <50.0 7.20 0.0052
MCSO0 <50.0 12.07 0.0161
58 80 MCS4 <50.0 9.98 0.0100
MCS9 <50.0 713 0.0052
MCSO0 < 250.0 12.66 0.0185
105 80 MCS4 < 250.0 10.55 0.0114
MCS9 < 250.0 7.59 0.0057
MCSO0 < 250.0 14.36 0.0273
138 80 MCS4 < 250.0 11.61 0.0145
MCS9 < 250.0 7.10 0.0051
MCSO0 <1000 12.38 0.0173
151 80 MCS4 <1000 10.21 0.0105
MCS9 <1000 7.31 0.0054
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802.11ac RF Conducted Emission Test Results cont'd

Band Edge Compliance
The EUT met the requirements of the band edge compliance as per 47 CFR 15.407 and
RSS-210. Channels 36, 64, 100, 140, 149, and 165 were measured at MCS0O Mbps,
MCS4 Mbps, and MCS9 Mbps each for bandwidth 20MHz, 802.11ac mode.

20MHz Bandwidth

Channel Bandwidt(MHz) Data Rate Limit (dBc) Measured Level (dBc) Margin (dBc)
MCS0 <-20 -42.96 -22.96
36 20 MCS4 <-20 -43.16 -23.16
MCS9 <-20 -40.71 -20.71
MCS0 <-20 -44.45 -24.45
64 20 MCS4 <-20 -44.02 -24.02
MCS9 <-20 -40.72 -20.72
MCS0 <-20 -44.58 -24.58
100 20 MCS4 <-20 -43.88 -23.88
MCS9 <-20 -41.80 -21.80
MCSO0 <-20 -42.11 -22.11
140 20 MCS4 <-20 -41.16 -21.16
MCS9 <-20 -41.64 -21.64
MCSO0 <-20 -37.35 -17.35
149 20 MCS4 <-20 -39.77 -19.77
MCS9 <-20 -41.19 -21.19
MCS0 <-20 -36.58 -16.58
165 20 MCS4 <-20 -39.98 -19.98
MCS9 <-20 -39.80 -19.80

See figures 8-13 to 8-18 for the plots of the band edge compliance measurements for
Channel 36, 64, 100, 149 and 165 at MCS0 Mbps each for 802.11ac mode.
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-13: Band Edge Compliance
802.11ac, Channel 36, MCSO Mbps
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Figure 8-15: Band Edge Compliance
802.11ac, Channel 100, MCSO Mbps
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Figure 8-14: Band Edge Compliance
802.11ac, Channel 64, MCSO Mbps
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Figure 8-16: Band Edge Compliance
802.11ac, Channel 140, MCSO Mbps
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802.11a RF Conducted Emission Test Results cont’'d

Figure 8-17: Band Edge Compliance Figure 8-18: Band Edge Compliance
802.11ac, Channel 149, MCSO Mbps 802.11ac, Channel 165, MCSO Mbps
@ RBW 100 kHz Delta 2 [T1 ] @ RBW 100 kHz Delta 2 [T1 ]
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802.11ac RF Conducted Emission Test Results cont’'d

Channels 38, 62, 102, 142, 151, and 159 were measured at MCS0O Mbps, MCS4 Mbps,
and MCS9 Mbps each for bandwidth 40MHz, 802.11ac mode.

40MHz Bandwidth

Channel Bandwidt(MHz) Data Rate Limit (dBc) Measured Level (dBc) Margin (dBc)
MCSO0 <-20 -33.95 -13.95
38 40 MCS4 <-20 -34.16 -14.16
MCS9 <-20 -32.72 -12.72
MCS0 <-20 -34.55 -14.55
62 40 MCS4 <-20 -34.84 -14.84
MCS9 <-20 -32.62 -12.62
MCSO0 <-20 -34.85 -14.85
102 40 MCS4 <-20 -34.80 -14.80
MCS9 <-20 -33.93 -13.93
MCSO0 <-20 -26.94 -6.94
142 40 MCS4 <-20 -30.21 -10.21
MCS9 <-20 -29.97 -9.97
MCSO0 <-20 -34.78 -45.78
151 40 MCS4 <-20 -35.63 -46.63
MCS9 <-20 -34.27 -45.27
MCS0 <-20 -35.35 -46.35
159 40 MCS4 <-20 -36.20 -47.20
MCS9 <-20 -34.54 -45.54

See figures 8-19 to 8-24 for the plots of the band edge compliance measurements for
Channel 38, 62, 102, 142, 151, and 159 at MCSO Mbps each for 802.11ac mode.
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-19: Band Edge Compliance Figure 8-20: Band Edge Compliance
802.11ac, Channel 38, MCSO Mbps 802.11ac, Channel 62, MCS0O Mbps
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Figure 8-21: Band Edge Compliance Figure 8-22: Band Edge Compliance
802.11ac, Channel 102, MCSO Mbps 802.11ac, Channel 142, MCSO Mbps
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Figure 8-23: Band Edge Compliance

802.11a RF Conducted Emission Test Results cont’'d

802.11ac, Channel 151, MCSO Mbps

Figure 8-24: Band Edge Compliance

802.11ac, Channel 159, MCSO Mbps
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802.11ac RF Conducted Emission Test Results cont'd

Channels 42, 58, 105, 138, 155, and 155 were measured at MCS0O Mbps, MCS4 Mbps,
and MCS9 Mbps each for bandwidth 80MHz, 802.11ac mode.

80MHz Bandwidth

Channel Bandwidt(MHz) Data Rate Limit (dBc) Measured Level (dBc) Margin (dBc)
MCSO0 <-20 -33.55 -13.55
42 80 MCS4 <-20 -34.72 -14.72
MCS9 <-20 -32.76 -12.76
MCSO0 <-20 -34.37 -14.37
58 80 MCS4 <-20 -35.04 -15.04
MCS9 <-20 -32.79 -12.79
MCSO0 <-20 -34.95 -14.95
105 80 MCS4 <-20 -34.94 -14.94
MCS9 <-20 -34.54 -14.54
MCSO0 <-20 -29.06 -9.06
138 80 MCS4 <-20 -29.61 -9.61
MCS9 <-20 -29.15 -9.15
MCSO0 <-20 -33.90 -13.90
) 80 MCS4 < 20 -34.22 1422
MCS9 <-20 -33.92 -13.92
) MCSO0 <-20 -35.77 -15.77
e 80 MCS4 < 20 -35.72 15.72
MCS9 <-20 -34.19 -14.19

See figures 8-25 to 8-30 for the plots of the band edge compliance measurements for
Channel 42, 58, 105, 138 and 155 at MCS0 Mbps each for 802.11ac mode.
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-25: Band Edge Compliance Figure 8-26: Band Edge Compliance
802.11ac, Channel 38, MCSO Mbps 802.11ac, Channel 62, MCS0O Mbps
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Figure 8-27: Band Edge Compliance Figure 8-28: Band Edge Compliance
802.11ac, Channel 102, MCSO Mbps 802.11ac, Channel 142, MCSO Mbps
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-29: Band Edge Compliance Figure 8-30: Band Edge Compliance
802.11ac, Channel 151, MCSO Mbps 802.11ac, Channel 159, MCSO Mbps
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802.11ac RF Conducted Emission Test Results cont'd

Peak Power Spectral Density
The EUT met the requirements of the peak power spectral density as per 47 CFR 15.407
and RSS-210. Channels 36, 64, 140 and 149 were measured at MCS0O Mbps, MCS4
Mbps, and MCS9 Mbps each for 802.11ac mode, bandwidth 20MHz.

Bandwidth 20MHz

Channel Data Rate Limit (dBm) Measured Level (dBm) | Margin (dBm)
MCSO0 <11.00 3.92 -7.08
36 MCS4 <11.00 2.95 -8.05
MCS9 <11.00 -0.37 -11.37
MCSO0 <11.00 4.90 -6.10
64 MCS4 <11.00 3.57 -7.43
MCS9 <11.00 -0.71 -11.71
MCSO0 <11.00 1.39 -9.61
140 MCS4 <11.00 0.35 -10.65
MCS9 <11.00 -0.43 -11.43
MCSO0 <11.00 -18.68 -29.68
149 MCS4 <11.00 -19.25 -30.25
MCS9 <11.00 -20.17 -31.17

See figures 8-31 to 8-34 for the plots of the peak power spectral density for Channel 36,
64, 140 and 149 at MCSO Mbps each for 802.11ac mode, 20MHz bandwidth.
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802.11ac RF Conducted Emission Test Results cont’d

Figure 8-31: Peak Power Spectral Density
802.11ac, Channel 36, MCSO Mbps
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Figure 8-33: Peak Power Spectral Density

802.11ac, Channel 140, MCSO Mbps
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Figure 8-32: Peak Power Spectral Density

802.11ac, Channel 64, MCSO Mbps
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Figure 8-34: Peak Power Spectral Density

802.11ac, Channel 149, MCSO Mbps
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802.11ac RF Conducted Emission Test Results cont’d

Channels 38, 62, 142 and 151 were measured at MCSO Mbps, MCS4 Mbps, and MCS9
Mbps each for 802.11ac mode, bandwidth 40MHz.

Bandwidth 40MHz

Channel Data Rate Limit (dBm) Measured Level (dBm) | Margin (dBm)
MCSO0 <11.00 -1.12 -12.12
38 MCS4 <11.00 -2.75 -13.75
MCS9 <11.00 -5.07 -16.07
MCSO0 < 11.00 -1.59 -12.59
62 MCS4 <11.00 -3.05 -14.05
MCS9 <11.00 -5.76 -16.76
MCSO0 <11.00 1.88 -9.12
142 MCS4 <11.00 -0.76 -11.76
MCS9 <11.00 -5.48 -16.48
MCSO0 <11.00 -23.11 -34.11
151 MCS4 <11.00 -23.58 -34.58
MCS9 <11.00 -25.26 -36.26

See figures 8-35 to 8-38 for the plots of the peak power spectral density for channel 38,
62, 142 and 151 at MCSO Mbps each for 802.11ac mode, 40MHz bandwidth.
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802.11ac RF Conducted Emission Test Results cont’d

Figure 8-35: Peak Power Spectral Density
802.11ac, Channel 38, MCSO Mbps
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Figure 8-37: Peak Power Spectral Density
802.11ac, Channel 142, MCSO Mbps
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Figure 8-36: Peak Power Spectral Density
802.11ac, Channel 62, MCSO Mbps

® RBW 1 MHz Marker 1 [T1 1
VBW 3 MHz 1.59 dBm
Ref 20 dBm Att 25 dB SWT 7 s 5.313653846 GHz

20 Offfet 20]6 dB

T T Y

/ \

b

-80

Center 5.31 GHz 4 NMHz/ Span 40 MHz

Date: 8.APR.2015 11:24:03

Figure 8-38: Peak Power Spectral Density
802.11ac, Channel 151, MCSO Mbps
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Channels 42, 58, 138 and 155 were measured at MCSO Mbps, MCS4 Mbps, and MCS9
Mbps each for 802.11ac mode, bandwidth 80MHz.

802.11ac RF Conducted Emission Test Results cont’d

Bandwidth 80MHz

Channel Data Rate Limit (dBm) Measured Level (dBm) | Margin (dBm)
MCSO0 <11.00 -5.02 -16.02
42 MCS4 <11.00 -6.65 -17.65
MCS9 <11.00 -9.57 -20.57
MCSO0 <11.00 -5.20 -16.20
58 MCS4 <11.00 -6.91 -17.91
MCS9 <11.00 -9.69 -20.69
MCSO0 <11.00 -2.59 -13.59
138 MCS4 <11.00 -5.03 -16.03
MCS9 <11.00 -9.27 -20.27
MCSO0 <11.00 -28.17 -39.17
155 MCS4 <11.00 -28.42 -39.42
MCS9 <11.00 -30.86 -41.86

See figures 8-39 to 8-42 for the plots of the peak power spectral density for channel 42,
58, 138 and 155 at MCS0 Mbps each for 802.11ac mode, 80MHz bandwidth.
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802.11ac RF Conducted Emission Test Results cont’d

Figure 8-39: Peak Power Spectral Density
802.11ac, Channel 42, MCSO Mbps
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Figure 8-41: Peak Power Spectral Density

802.11ac, Channel 138, MCSO Mbps
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Figure 8-40: Peak Power Spectral Density

802.11ac, Channel 58, MCSO Mbps
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Figure 8-42: Peak Power Spectral Density

802.11ac, Channel 155, MCSO Mbps
® e

Ref 20 dBm Att 25 dB SWT 13.5 s

Marker 1 [T1 ]
-28.17 dBm
5.766153846 GHz

20 Offget 20{7 dB

Lo 4]
1 RM]
[MAXH|

© L

1
20— Ly S o o Lk |
f LAl L ! i Ww
-80
Center 5.775 GHz 12 MHz/ Span 120 MHz

Date: 8.APR.2015 12:22:23

This report shall NOT be reproduced except in full without the written consent of BlackBerry RTS - A division

of BlackBerry Limited.
Copyright 2005-2015

Page 212 of 232




*::BlackBerry.

EMC Test Report for the BlackBerry® smartphone Model
RHR191LW (SQW100-4)
APPENDIX 8

Test Report No.:

RTS-6067-1505-16

Dates of Test:

April 02 — May 14, 2015

FCC ID: LBARHR190LW
1Ic: 2503A-RHR190LW

802.11ac RF Conducted Emission Test Results cont'd

Spurious RF Conducted Emissions
The EUT met the requirements of the spurious RF conducted emissions as per 47 CFR
15.407 and RSS-210. Channels 36, 64, 140 and 149 were measured at MCS0 Mbps,
MCS4 Mbps and MCS9 Mbps each for 802.11ac mode, 20MHz bandwidth. Peak power
was measured using an Agilent power meter, model N1911A with model N1921A power
sensor. A reference offset of 29.0 dB was applied to the spectrum analyzer reference level
for the attenuators and coaxial cable loss in the test circuit.

20MHZ Bandwidth

Max. Measured Limit
Channel Data Rate Power Max. Measured Level Level from
(dBm) (dBm) Carrier (dBc) (lEE)
MCSO0 15.46 -45.92 -61.38 -20
36 MCS4 14.32 -42.72 -57.04 -20
MCS9 10.88 -46.67 -57.55 -20
MCSO0 16.45 -43.73 -60.18 -20
64 MCS4 15.10 -46.51 -61.61 -20
MCS9 10.61 -46.42 -57.02 -20
MCSO0 12.73 -44.20 -56.93 -20
140 MCS4 11.59 -43.73 -55.31 -20
MCS9 10.74 -44 44 -55.19 -20
MCSO0 14.21 -43.54 -57.75 -20
149 MCS4 13.00 -42.53 -55.53 -20
MCS9 11.24 -43.43 -54.66 -20

See figures 8-43 to 8-46 for the plots of the spurious RF conducted emissions for Channel
36, 64, 140 and 149 at MCSO0 Mbps each for 802.11ac mode.
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-43a: Spurious RF Conducted Emissions, 802.11ac Channel 36, MCSO Mbps
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Figure 8-43b: Spurious RF Conducted Emissions, 802.11ac Channel 36, MCSO
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-44a: Spurious RF Conducted Emissions, 802.11ac Channel 64, MCSO
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Figure 8-44b: Spurious RF Conducted Emissions, 802.11ac Channel 64, MCSO
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-45a: Spurious RF Conducted Emissions, 802.11ac Channel 140, MCSO
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Figure 8-45b: Spurious RF Conducted Emissions, 802.11ac Channel 140, MCSO
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-46a: Spurious RF Conducted Emissions, 802.11ac Channel 149, MCSO
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Figure 8-46b: Spurious RF Conducted Emissions, 802.11ac Channel 149, MCSO
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802.11ac RF Conducted Emission Test Results cont’d

Channels 38, 62, 142 and 151 were measured at MCS0 Mbps, MCS4 Mbps and MCS9
Mbps each for 802.11ac mode, 40MHz bandwidth. Peak power was measured using an
Agilent power meter, model N1911A with model N1921A power sensor. A reference offset
of 29.0 dB was applied to the spectrum analyzer reference level for the attenuators and
coaxial cable loss in the test circuit.

40MHZ Bandwidth

Max. Measured Limit
Channel Data Rate Power Max. Measured Level Lev_el from (dBc)
(dBm) (dBm) Carrier (dBc)

MCSO0 13.39 -55.30 -68.69 -20

38 MCS4 11.82 -55.35 -67.17 -20
MCS9 8.94 -55.99 -64.93 -20

MCSO0 13.00 -54.03 -67.03 -20

62 MCS4 11.33 -56.62 -67.94 -20
MCS9 8.53 -57.09 -65.62 -20

MCSO0 16.23 -57.49 -713.72 -20

142 MCS4 13.49 -56.52 -70.01 -20
MCS9 8.70 -55.42 -64.11 -20

MCS0 13.73 -56.83 -70.56 .20

151 MCS4 12.07 -56.56 -68.63 -20
MCS9 9.17 -56.62 -65.79 -20

See figures 8-47 to 8-50 for the plots of the spurious RF conducted emissions for Channel
38, 62, 142 and 151 at MCSO0 Mbps each for 802.11ac mode, bandwidth 40MHz.
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-47a: Spurious RF Conducted Emissions, 802.11ac Channel 38, MCSO
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Figure 8-47b: Spurious RF Conducted Emissions, 802.11ac Channel 38, MCSO
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Figure 8-48a: Spurious RF Conducted Emissions, 802.11ac Channel 62, MCSO
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Figure 8-48b: Spurious RF Conducted Emissions, 802.11ac Channel 62, MCSO
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-49a: Spurious RF Conducted Emissions, 802.11ac Channel 142, MCSO
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Figure 8-49b: Spurious RF Conducted Emissions, 802.11ac Channel 142, MCSO
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-50a: Spurious RF Conducted Emissions, 802.11ac Channel 151, MCSO
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Figure 8-50b: Spurious RF Conducted Emissions, 802.11ac Channel 151, MCSO
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April 02 — May 14 2015
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802.11ac RF Conducted Emission Test Results cont’d

Channels 42, 58, 138 and 155 were measured at MCS0 Mbps, MCS4 Mbps and MCS9
Mbps each for 802.11ac mode, 80MHz bandwidth. Peak power was measured using an
Agilent power meter, model N1911A with model N1921A power sensor. A reference offset
of 29.0 dB was applied to the spectrum analyzer reference level for the attenuators and

coaxial cable loss in the test circuit.

80MHZ Bandwidth

Max. Measured Limit
Channel Data Rate Power Max. Measured Level Lev_el from (dBc)
(dBm) (dBm) Carrier (dBc)

MCSO0 12.27 -43.715 -55.98 -20

42 MCS4 10.14 -43.645 -53.79 -20
MCS9 7.20 -44.225 -51.43 -20

MCSO0 12.66 -44 415 -57.08 -20

58 MCS4 10.55 -44.603 -55.15 -20
MCS9 7.13 -43.802 -50.93 220

MCSO0 14.36 -43.751 -58.11 -20

138 MCS4 11.61 -43.964 -55.57 -20
MCS9 7.10 -44.675 -51.77 -20

MCSO0 12.38 -45.298 -57.67 -20

155 MCS4 10.21 -44.305 -54.51 -20
MCS9 7.31 -42.920 -50.23 -20

See figures 8-51 to 8-54 for the plots of the spurious RF conducted emissions for Channel
42, 58, 138 and 155 at MCS0 Mbps each for 802.11ac mode, bandwidth 80MHz.
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-51a: Spurious RF Conducted Emissions, 802.11ac Channel 42, MCSO
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Figure 8-51b: Spurious RF Conducted Emissions, 802.11ac Channel 42, MCSO
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-52a: Spurious RF Conducted Emissions, 802.11ac Channel 58, MCSO
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Figure 8-52b: Spurious RF Conducted Emissions, 802.11ac Channel 58, MCSO
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-53a: Spurious RF Conducted Emissions, 802.11ac Channel 138, MCSO
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Figure 8-53b: Spurious RF Conducted Emissions, 802.11ac Channel 138, MCSO
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802.11ac RF Conducted Emission Test Results cont'd

Figure 8-54a: Spurious RF Conducted Emissions, 802.11ac Channel 155, MCSO
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Figure 8-54b: Spurious RF Conducted Emissions, 802.11ac Channel 155, MCSO
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Near Field Communications (NFC) Test Results

Radiated Emissions

Date of Test: May 12, 2015
Measurements were performed by Savtej Sandhu.

The environmental test conditions were: Temperature: 25.3°C
Relative Humidity: 28.7 %

The test distance was 3.0 meters with a EUT height of 1.5 meters, and sweep frequency of

9 kHz to 1 GHz.

The BlackBerry® smartphone was in vertical position.

The frequency sweep measurements were performed in Near Field Communications Tx
mode at 13.56 MHz

Reading Correction Correqted Limit Test
Frequency Reading )
(QP) Factor Margin
(QP)
(MHz) (dBpV) (dB) (dBpV/m) | (dBuV/m) (dB)
13.57 2091 16.67 50.91 12400 | -73.09

All other emissions had a test margin of greater than 25.0 dB
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Near Field Communications (NFC) Test Results

Occupied Bandwidth

Date of test: May 13, 2015
The measurements were performed by Siji Li.

The environmental test conditions were:  Temperature: 25.2°C
Relative Humidity: 41.5 %

Operation mode (TX ON) Occupied Bandwidth (kHz)

NFC, modulated 491.99

Figure 9-1: Occupied Bandwidth, NFC TX Frequency = 13.56 MHz
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Near Field Communications (NFC) Test Results cont'd

Frequency Stability

The measurements were performed by Sijia Li.

The environmental test conditions were:  Temperature: 25.2°C
Relative Humidity:  41.5 %

Test Nominal | Measured 2 0e Max Freq %
Temperature Freq. Freq. VeliEE Error DE()\L/:?‘;[:?” PPM
(Celsius) (MH2z) (MHz) (Volts) (H2) 01%)
-20 13.56 13.560018 3.6 18 0.00013 1.3000
-20 13.56 13.560021 3.8 21 0.00015 1.5364
-20 13.56 13.560018 4.35 18 0.00013 1.3000
-10 13.56 13.560061 3.6 61 0.00045 4.4910
-10 13.56 13.560058 3.8 58 0.00043 4.2546
-10 13.56 13.560063 4.35 63 0.00046 4.6091
0 13.56 13.560066 3.6 66 0.00048 4.8455
0 13.56 13.560066 3.8 66 0.00048 4.8455
0 13.56 13.560066 4.35 66 0.00048 4.8455
10 13.56 13.560046 3.6 46 0.00034 3.4273
10 13.56 13.560053 3.8 53 0.00039 3.9000
10 13.56 13.560054 4.35 54 0.00040 4.0182
20 13.56 13.560019 3.6 19 0.00014 1.4182
20 13.56 13.560027 3.8 27 0.00020 2.0091
20 13.56 13.560022 4.35 22 0.00017 1.6546
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Near Field Communications (NFC) Test Results cont'd

Frequency Stability cont'd

remmeure | N | Vesured | gage | MR | sopeviation |
(Celsius) | (MHZ) MHD) | o) g | (GGG
30 1356 | 13.559989 | 3.6 1 20.00008 -0.8273
30 1356 | 13.559992 | 3.8 8 -0.00006 -0.5909
30 1356 | 13.559989 | 4.35 11 20.00008 -0.8273
40 1356 | 13.559955 | 3.6 45 20.00033 -3.3091
40 1356 | 13.559955 | 3.8 45 20.00033 -3.3091
40 1356 | 13.559960 | 4.35 40 20.00030 2.9546
50 1356 | 13.559926 | 3.6 74 -0.00054 5.4364
50 1356 | 13.559925 | 3.8 75 20.00056 5.5546
50 1356 | 13.559925 | 4.35 75 20.00056 5.5546
60 1356 | 13559912 | 36 88 -0.00065 65001
60 1356 | 13559912 | 3.8 88 -0.00065 65001
60 1356 | 13.559910 | 4.35 290 20.00066 6.6183
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