s=aranas. FCC RF Test Report Report No. : FR471524E

FCC RF Test Report
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STANDARD . FCC Part 15 Subpart E §15.407

CLASSIFICATION : (NII) Unlicensed National Information Infrastructure
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SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been
evaluated in accordance with the test procedures and has been in compliance with the
applicable technical standards.

The test results in this report apply exclusively to the tested model / sample. Without written
approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except

in full.
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SPORTON LAB.

FCC RF Test Report

Report No. : FR471524E

SUMMARY OF TEST RESULT

Report

) FCC Rule Description Limit Result Remark
Section
2.1049 ) Please refer to Sporton
- 0, -
15.403() | 209 & 99% Bandwidth Not Performed | oot No. : FR471420E
Maximum Conducted <24 dBm Please refer to Sporton
- 15.407(a) Output Power (depend on band) Not Performed Report No. : FR471420E
- 15.407(a) Power Spectral Density = 11 dBm Not Performed Please refer to Sporton
(depend on band) Report No. : FR471420E
<-17,-27 dBm Pl for to Sport
- 15.407(b) Unwanted Emissions (depend on Not Performed Reeifte,\;(e) ?rFE47FJ1CJ£200nE
band)&15.209(a) porLo. -
. Under limit
A 15.207 A E 15.207 P
3 5.20 C Conducted Emission 5.207(a) ass 9.40 dB at 0.190 MHz
- Within Operation Please refer to Sporton
- 15.407(9g) Frequency Stability Band Not Performed Report No. : FR471420E
Automatically Discontinue Discontinue Please refer to Sporton
15.407(c) Transmission Transmission Not Performed Report No. : FR471420E
15.203 & .
3.2 15.407(a) Antenna Requirement N/A Pass -
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1 General Description
1.1 Applicant

BlackBerry Limited

2300 University Street East, Waterloo, ON., CAN, N2K1AO0

1.2 Manufacturer

FIH Mobile Limited

No. 4, Mingsheng St.,Tu-Cheng Dist., New Taipei City 23679, Taiwan

1.3 Feature of Equipment Under Test

Product Feature & Specification

Equipment Smartphone
Brand Name BlackBerry

Model Name RHE151LW
Marketing Name SQC100-2

FCC ID L6ARHE150LW
IMEI Code 004401139984294

EUT supports Radios application

GSM/EGPRS/WCDMA/HSPA/LTE/NFC
WLAN 11b/g/n HT20

WLAN 11a/n HT20/HT40

Bluetooth v4.0 EDR/LE

HW Version PVT 2
SW Version BlackBerry 10.3.1.565/566
EUT Stage Identical Prototype

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications
or user's manual for more detailed description.

1.4 Product Specification of EQuipment Under Test

Product Specification subjective to this standard

Tx/Rx Frequency Range

5180 MHz ~ 5240 MHz
5260 MHz ~ 5320 MHz
5500 MHz ~ 5700 MHz

Antenna Type

<5180 MHz ~ 5240 MHz>
PIFA Antenna with gain 2.88 dBi
<5260 MHz ~ 5320 MHz>
PIFA Antenna with gain 1.72 dBi
<5500 MHz ~ 5700 MHz >
PIFA Antenna with gain 3.75 dBi

Type of Modulation

OFDM (BPSK / QPSK / 16QAM / 64QAM)
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1.5 Modification of EUT

No modifications are made to the EUT during all test items.

1.6 Testing Location

Sporton Lab is accredited to ISO 17025 by Taiwan Accreditation Foundation (TAF code : 1190) and
the FCC designation No. TW1022 under the FCC 2.948(e) by Mutual Recognition Agreement (MRA)
in FCC Test.

Test Site SPORTON INTERNATIONAL INC.

No. 52, Hwa Ya 1*' Rd., Hwa Ya Technology Park,
Test Site Location | Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C.
TEL: +886-3-3273456 / FAX: +886-3-3284978

Sporton Site No.
Test Site No.

COO05-HY

1.7 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:

‘ FCC Part 15 Subpart E

U FCC KDB 789033 D02 General UNII Test Procedures New Rules vO1

‘ KDB 648474 D03 Handset Wireless Chargers Battery Covers v01r02

¢ ANSI C63.4-2003

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,

recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated: conducted

emission (150 kHz to 30 MHz).

2.1 Carrier Frequency Channel

TEL : 886-3-327-3456
FAX . 886-3-328-4978

FCC ID : LGARHE150LW

Frequency Band Channel (II:\/rlquz) Channel I(:II/Ie:z.)
5150-5250 MHz 36 5180 44 5220
Band 1 38 5190 46 5230
(U-NII-1) 40 5200 48 5240
Frequency Band Channel (Ilz\;eHi) Channel I(ZII/Iel—?z.)
5250-5350 MHz 52 5260 60 5300
Band 2 54 5270 62 5310
(U-NII-2A) 56 5280 64 5320
Frequency Band Channel (II:VrIquz) Channel I(ZII/Ie:z.)
100 5500 120 5600
102 5510 124 5620
104 5520 126 5630
547(;2;2153'\/”42 108 5540 128 5640
(U-NII-2C) 110 5550 132 5660
112 5560 134 5670
116 5580 136 5680
118 5590 140 5700
Note: The above Frequency and Channel in boldface were 802.11n HT40.
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2.2 Test Mode

Test Cases

AC Conducted | Mode 1 : WCDMA Band V ldle + Bluetooth Link + WLAN (5GHz) Link + GPS Rx + Earphone 1 +
Emission USB Cable 2 (Data Link with Notebook)

Remark: All modes, data rates, and positions of Radiation spurious emission were investigated, and found that

EUT without the wireless power charger as the worst case test configuration.

2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

Adapter
R145 EUT P
(USB Cable) ~HEF 120 vac /60 Hz
AEEEEE—
Bluetooth n Dipole Antenna

Farphone AP Notebook

le————

f e —7o1
Dlpole((A)r)ltenna System Simulator
iPod
EUT { ::J [
(Earphone) ——
GPS Station

2.4 Support Unit used in test configuration and system

Item |Equipment Trade Name [Model Name|FCC ID Data Cable Power Cord
1. System Simulator |R&S CMU 200 N/A N/A Unshielded, 1.8 m
2. |GPS station T&E GS-50 N/A N/A Unshielded, 1.8 m
3. WLAN AP D-Link DIR-865L KA2IR865LA1 N/A Unshielded, 1.8 m
4. |WLAN AP ASUS RT-AC66U |MSQRTAC66U |N/A Unshielded, 1.8 m
Latitude FCC DoC/ Cﬁsléfglded 1.2m
5.  |Notebook DELL Contains FCC ID:|N/A T
E6320 QDS-BRCM1054 DC O/P:
Shielded, 1.8 m
6. iPod Apple A1285 FCC DoC Shielded, 1.0 m N/A
7. |Bluetooth Sony Ericsson |MW600 PY7DDA-2029  |N/A N/A
Earphone
8. SD Card SanDisk MicroSD HC |FCC DoC N/A N/A
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3 Test Result
3.1 AC Conducted Emission Measurement

3.1.1 Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio
frequency voltage that is conducted back onto the AC power line on any frequency or frequencies

within the band 150 kHz to 30 MHz shall not exceed the limits in the following table.

Conducted limit (dBuV)
Frequency of emission (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

3.1.2 Measuring Instruments

The measuring equipment is listed in the section 4 of this test report.

3.1.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at least

80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3.  All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8.  Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum

Hold Mode.
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3.1.4 Test Setup

o e
I Hon-conductive table I
| |
| Rear of EUT to be flushed |
I with rear of table top I
| 1
| 1
' |
LI —— |
I Qo |
I | I 80 cm to
| Receiver I ground
I 500 RF Cable 0cm : plane
I |
| LA |
| 2 |
| .
| 3b) :
} AMH :
[ (LISH) I
| [
' |
| - - N | o
' -~ ) 3c) | -~
I e Bonded to horizontal 40 cm to vertical L <
| ground plane reference plane I
.-~ -
AMH = Artificial mains network (LISH)
AE = Associated equipment .
EUT = Equipment under test
ISH = Impedance stabilization network
Simulator
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3.1.5 Test Result of AC Conducted Emission

Test Mode : Mode 1

Temperature : 20~22°C

Test Engineer : [Cosmo Xu

Relative Humidity : |46~48%

Test Voltage :  |120Vac / 60Hz

Phase :

Line

Function Type :

WCDMA Band V Idle + Bluetooth Link + WLAN (5GHz) Link + GPS Rx + Earphone
1 + USB Cable 2 (Data Link with Notebook)

aoT

ToT

&0 \ I:I- SPR22-QP Limit at Main Ports
-4
50 R4
=
g *
T ant
g ¢
30T
207 ’
107
0 1 1 +—t—t 1 1 t 1 1 +—t— t 1 J
150k 300 400 500 BOD 1M 2M M 4M 5M 6 8 10M 20M 30M
Frequency in Hz
Final Result : QuasiPeak
Frequenc iPeak . | Margi Limi
q y | QuasiPeal Filter | Line Corr argin imit
(MHz) (dBuv) (dB) (dB) (dBuv)
0.150000 54.8 Off L1 19.4 11.2 66.0
0.166000 51.4 Off L1 19.4 13.8 65.2
0.190000 54.6 Off L1 19.3 9.4 64.0
0.262000 42.6 Off L1 19.4 18.8 61.4
0.350000 34.0 Off L1 19.5 25.0 59.0
16.990000 21.7 Off L1 19.7 38.3 60.0
Final Result : Average
Frequenc A Corr. | Margi Limit
q y verage Filter | Line orr argin imi
(MHz) (dBuv) (dB) (dB) (dBuv)
0.150000 36.2 Off L1 19.4 19.8 56.0
0.166000 31.2 Off L1 19.4 24.0 55.2
0.190000 34.3 Off L1 19.3 19.7 54.0
0.262000 25.7 Off L1 19.4 25.7 51.4
0.350000 20.5 Off L1 19.5 28.5 49.0
16.990000 17.7 Off L1 19.7 32.3 50.0
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Test Mode : Mode 1 Temperature : 20~22C
Test Engineer : |Cosmo Xu Relative Humidity : |46~48%
Test Voltage : [120Vac / 60Hz Phase : Neutral

WCDMA Band V Idle + Bluetooth Link + WLAN (5GHz) Link + GPS Rx + Earphone

Function Type : . ]
1 + USB Cable 2 (Data Link with Notebook)

80T
70T
CISPRPI-QP Limit at Main Ports
&0 \ I
*é
50T
> h 4
2
= 407 L 4
§
307
* *
207
107
o u u t —t—+— u u u u —t—+— t t 1
150k 300 400 500 800 1M M 3M 4M SM B 8 10M 20M  30M

Frequency in Hz

Final Result : QuasiPeak

Frequency | QuasiPeak . . Corr. | Margin Limit
Filter | Line

(MHz) (dBuv) (dB) (dB) (dBpVv)
0.150000 53.2 Off N 19.4 12.8 66.0
0.174000 53.3 Off N 194 115 64.8
0.214000 46.7 Off N 19.4 16.3 63.0
0.246000 39.8 Off N 19.4 22.1 61.9
3.558000 24.8 Off N 19.6 31.2 56.0
16.598000 24.5 Off N 19.8 35.5 60.0

Final Result : Average

Frequency Average . . Corr. | Margin Limit
Filter | Line
(MHz) (dBuv) (dB) (dB) (dBuvV)

0.150000 34.8 Off N 19.4 21.2 56.0

0.174000 34.7 Off N 194 20.1 54.8

0.214000 31.6 Off N 194 21.4 53.0

0.246000 24.8 Off N 194 27.1 51.9

3.558000 19.5 Off N 19.6 26.5 46.0

16.598000 18.5 Off N 19.8 31.5 50.0
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3.2 Antenna Requirements

3.2.1 Standard Applicable

According to FCC 47 CFR Section 15.407(a)(1)(2) ,if transmitting antenna directional gain is greater
than 6 dBi, both the peak transmit power and the peak power spectral density shall be reduced by the

amount in dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.2.3 Antenna Gain

The antenna gain is less than 6 dBi. Therefore, it is not necessary to reduce maximum peak output

power limit.
SPORTON INTERNATIONAL INC. Page Number 1 13 0f 15
TEL : 886-3-327-3456 Report Issued Date : Nov. 11, 2014
FAX : 886-3-328-4978 Report Version : Rev. 01

FCC ID : LEBARHE150LW Report Template No.: BU5-FR15EWL Version 1.0



SPORTON LAB.

FCC RF Test Report

Report No. : FR471524E

4 List of Measuring Equipments

. L Calibration
Instrument | Manufacturer | Model No. Serial No. |Characteristics Date Test Date Due Date Remark
EMI Test Rohde & Conduction
) ESCS 30 100356 9kHz ~ 2.75GHz| Nov. 15, 2013 | Sep. 10, 2014 | Nov. 14, 2014
Receiver Schwarz (COO05-HY)
LISN )
N Rohde & Conduction
(for auxiliary ENV216 100081 9kHz ~ 30MHz | Dec. 12, 2013 | Sep. 10, 2014 | Dec. 11, 2014
. Schwarz (CO05-HY)
equipment)
Rohde & Conduction
LISN ENV216 100080 9kHz ~ 30MHz | Dec. 04, 2013 | Sep. 10, 2014 | Dec. 03, 2014
Schwarz (COO05-HY)
AC Power ) Conduction
ChainTek APC-1000W N/A N/A N/A Sep. 10, 2014 N/A
Source (CO05-HY)
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Measuring Uncertainty for a Level of 226
Confidence of 95% (U = 2Uc(y)) ]
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