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1. Customer Information

Company Name: Apple Inc.

Address: 1 Infinite Loop
Cupertino, CA 95014
U.S.A.
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2. Summary of Testing

2.1. General Information

Specification Reference: 47CFR22

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 22 Subpart H (Public Mobile Services)

Site Registration: 209735

Location of Testing: UL VS LTD, Unit 3 Horizon, Wade Road, Kingsland Business Park,
Basingstoke, Hampshire, RG24 8AH, United Kingdom

Test Dates: 09 July 2014 to 14 September 2014

2.2. Summary of Test Results

I(:4C;((::FRF§3)ference Measurement Result

Part 22.913(a)(2) Transmitter Output Power (ERP) Q9

Part 2.1049 Transmitter Occupied Bandwidth 9

Part 2.1053/ 22.917 Transmitter Out of Band Radiated Emissions i

Part 2.1053/ 22.917 Transmitter Band Edge Radiated Emissions @

Part 2.1055 / 22.355 Transmitter Frequency Stability . @
(Temperature and Voltage Variation)

Key to Results

J = Complied 0 = Did not comply

2.3. Methods and Procedures

Reference: ANSI/TIA-603-C-2004

Title: Land Mobile Communications Equipment, Measurements and performance
Standards

Reference: FCC KDB 971168 D01 v02r01, 7 June 2013

Title: Measurement Guidance for Certification of Licensed Digital Transmitters

2.4. Deviations from the Test Specification

For the measurements contained within this test report, there were no deviations from, additions to, or
exclusions from the test specification identified above.

ULVSLTD Page 5 of 69




TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Apple
Model Name or Number: A1600
Test Sample IMEI: 352025060238798 (Radiated Sample)
Hardware Version Number: REV1.0
Software Version Number: iOS 12A314
BB: 3.08.08
FCC ID: BCGA1600
Brand Name: Apple
Model Name or Number: A1600
Test Sample IMEI: 352025060274538 (Conducted Sample)
Hardware Version Number: REV1.0
Software Version Number: iOS 12A314
BB: 3.08.08
FCC ID: BCGA1600

3.2. Description of EUT

The Equipment Under Test was a tablet with GSM/GPRS/EGPRS/UMTS/LTE and CDMA technologies. It
also supports IEEE 802.11a/b/g/n (MIMO 2x2) and Bluetooth®. The rechargeable battery is not user

accessible.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.
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3.4. Additional Information Related to Testing

Tested Technology:

LTE Band 5

Type of Equipment

Transceiver

Channel Bandwidth(s):

1.4,3,5&10 MHz

Modulation Type:

QPSK & 16QAM

Duty Cycle: 100%

Antenna Gain: -5.10 dBd

Power Supply Requirement: Nominal 3.8V
Minimum 34V
Maximum 42V

Transmit Frequency Range:

824 MHz to 849 MHz

Channels Tested: Channel Bandwidth Nu Frequency of Uplink
(MHz) (MHz)
Bottom Channel 1.4 20407 824.7
3 20415 825.5
5 20425 826.5
10 20450 829.0
Middle Channel All 20525 836.5
Top Channel 1.4 20643 848.3
3 20635 847.5
5 20625 846.5
10 20600 844.0
ULVSLTD Page 7 of 69
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3.5. Support Equipment

The following support equipment was used to exercise the EUT during testing:

Brand Name:

Dell

Description:

Laptop computer

Model Name or Number:

Inspiron

Serial Number:

Asset RFIO0788

Brand Name: Not stated
Description: USB Diagnostic cable
Model Name or Number: Not stated

Serial Number: Not stated
Brand Name: Apple
Description: Test Laptop
Model Name or Number: MacBook Pro
Serial Number: C2QLQO3XF9F2
Brand Name: Apple
Description: USB Cable
Model Name or Number: A1480

Serial Number: Not stated

Brand Name: Apple
Description: USB Charger

Model Name or Number:

A1399

Serial Number: Not stated
Brand Name: Apple
Description: PHF

Model Name or Number:

Apple Ear Plugs

Serial Number:

Not stated
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

The EUT was tested in the following operating mode(s):

e Transmit Mode - The EUT was set to transmit with maximum output power using the required
channel bandwidth. QPSK and 16QAM modulations were both tested, with Resource Block
allocation as detailed in section 4.3.

4.2. Configuration and Peripherals

The EUT was tested in the following configuration(s):

e The EUT was connected to a Rohde and Schwarz CMW500 LTE system simulator, operating in a
transceiver mode.

« Transmitter radiated spurious emissions tests were performed with the EUT set to transmit with a
5 MHz channel bandwidth with QPSK modulation applied and 1 resource block with 0 offset. This
was found to be the worst case modulation scheme with regards to emissions after preliminary
investigations and, as this mode emits the highest transmit output power level, it was deemed to be
the worst case.

e Transmitter radiated spurious emissions tests were performed with the AC Charger and PHF
connected to the EUT as this was found to be the worst case during pre-scans. All the accessories
were individually connected and measurements made during the pre-scans to determine the worst
case combination.

e Conducted measurements at temperature and voltage extremes were performed using a conducted
sample supplied by the customer. Short 4-wire DC flying leads were connected internally to the
device in place of the battery, and exited through a hole in the casing. These leads were then
extended to a DC power supply for testing purposes.

*  For conducted cellular measurements, the RF conducted port was created by removing a micro
connector from the pcb antenna and extending it with a short flexible microstrip supplied by the
customer. This microstrip exited the device through a hole in the casing and was terminated in a
proprietary micro-coax to SMA adaptor.

e The conducted sample with IMEI 352025060274538 was used for frequency stability, occupied
bandwidth and power measurements.

e The radiated sample with IMEI 352025060238798 was used for all radiated measurements.
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4.3. Resource Block Allocation

Channel Maximum Resource Block / Offset Number
Bandwidth No. of
(MHz) Resource Sub Test 1 Sub Test 2 Sub Test 3 Sub Test 4
Blocks
RB Offset RB Offset RB Offset RB Offset

1.4 6 1 0 1 5 3 2 6 0

3 15 1 0 1 14 8 4 15 0

5 25 1 0 1 24 12 6 25 0

10 50 1 0 1 49 25 12 50 0

Transmitter Output Power was carried out using sub tests 1, 2, 3 and 4, with both QPSK and 16QAM
modulation schemes.

Transmitter Occupied Bandwidth was carried out using sub tests 3 and 4, for both QPSK and 16QAM
modulation schemes.

Transmitter radiated spurious emissions tests were performed with the EUT was set to transmit with a 5 MHz
channel bandwidth with QPSK modulation applied and 1 resource block with 0 offset. This was found to be
the worst case modulation scheme with regards to emissions after preliminary investigations and, as this
mode emits the highest transmit output power level, it was deemed to be the worst case.

Transmitter Radiated Band Edge Emissions was tested with sub test 4 on all supported channel bandwidths,
using QPSK and 16QAM modulations with the maximum resource blocks settings.

Transmitter Frequency Stability test was carried out with sub test 4, with a channel bandwidth of 1.4 MHz
only.
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5. Measurements, Examinations and Derived Results

5.1. General Comments

Measurement uncertainties are evaluated in accordance with current best practice. Our reported expanded
uncertainties are based on standard uncertainties, which are multiplied by an appropriate coverage factor to
provide a statistical confidence level of approximately 95%. Please refer to Section 6. Measurement
Uncertainty for details.

In accordance with UKAS requirements all the measurement equipment is on a calibration schedule. All
equipment was within the calibration period on the date of testing.

ULVSLTD Page 11 of 69



TEST REPORT SERIAL NO: UL-RPT-RP10407443JD10E

VERSION 3.0 ISSUE DATE: 15 SEPTEMBER 2014

5.2. Test Results

5.2.1. Transmitter Output Power (ERP)
Test Summary:

Test Engineer: Keith Tucker Test Date: 29 July 2014
Test Sample IMEL: 352025060274538

FCC Reference: Part 22.913(a)(2)

Test Method Used: As detailed in FCC KDB 971168 Section 5.2.3

Environmental Conditions:

Temperature (T): 25
Relative Humidity (%): 39
Note(s):

1. The customer stated that the EUT has a maximum antenna gain of -2.95 dBi. As the limit is ERP, the
gain in dBi has been converted to dBd. The dBd gain figure has been calculated as:

-2.95 dBi—2.15dB =-5.10 dBd

2. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with resource blocks settings as detailed in section 4.3 of this report.
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Transmitter Output Power (ERP) (continued)

Results: 1.4 MHz Channel Bandwidth / Bottom Channel /[ QPSK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
824.7 6 0 221 -5.1 17.0 385 215 Complied
824.7 3 2 22.6 -5.1 17.5 38.5 21.0 Complied
824.7 1 0 22.6 -5.1 17.5 385 21.0 Complied
824.7 1 5 22.7 -5.1 17.6 38.5 20.9 Complied
Results: 1.4 MHz Channel Bandwidth / Bottom Channel [ 16QAM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
824.7 6 0 211 -5.1 16.0 385 225 Complied
824.7 3 2 22.2 -5.1 17.1 38.5 21.4 Complied
824.7 1 0 219 -5.1 16.8 385 21.7 Complied
824.7 1 5 21.9 -5.1 16.8 38.5 21.7 Complied
Results: 1.4 MHz Channel Bandwidth / Middle Channel  / QPSK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
836.5 6 0 22.2 -5.1 17.1 385 21.4 Complied
836.5 3 2 23.1 -5.1 18.0 38.5 20.5 Complied
836.5 1 0 231 -5.1 18.0 385 20.5 Complied
836.5 1 5 23.2 -5.1 18.1 38.5 20.4 Complied
Results: 1.4 MHz Channel Bandwidth / Middle Channel  / 16QAM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
836.5 6 0 21.1 -5.1 16.0 38.5 22.5 Complied
836.5 3 2 221 -5.1 17.0 385 215 Complied
836.5 1 0 22.1 -5.1 17.0 38.5 21.5 Complied
836.5 1 5 221 -5.1 17.0 385 215 Complied
ULVSLTD Page 13 of 69
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Transmitter Qutput Power (ERP) (continued)

Results: 1.4 MHz Channel Bandwidth / Top Channel/  QPSK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
848.3 6 0 217 -5.1 16.6 38.5 21.9 Complied
848.3 3 2 22.6 -5.1 17.5 38.5 21.0 Complied
848.3 1 0 22.6 -5.1 17.5 38.5 21.0 Complied
848.3 1 5 22.6 -5.1 17.5 38.5 21.0 Complied
Results: 1.4 MHz Channel Bandwidth / Top Channel/  16QAM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
848.3 6 0 20.6 -5.1 15.5 38.5 23.0 Complied
848.3 3 2 217 -5.1 16.6 38.5 21.9 Complied
848.3 1 0 215 -5.1 16.4 38.5 221 Complied
848.3 1 5 215 -5.1 16.4 38.5 221 Complied
Results: 3 MHz Channel Bandwidth / Bottom Channel/  QPSK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
825.5 15 0 22.0 -5.1 16.9 38.5 21.6 Complied
825.5 8 4 22.0 -5.1 16.9 38.5 21.6 Complied
825.5 1 0 22.6 -5.1 17.5 38.5 21.0 Complied
825.5 1 14 22.7 -5.1 17.6 38.5 20.9 Complied
Results: 3 MHz Channel Bandwidth / Bottom Channel / 160Q0AM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
825.5 15 0 211 -5.1 16.0 38.5 225 Complied
825.5 8 4 211 -5.1 16.0 38.5 22.5 Complied
825.5 1 0 219 -5.1 16.8 38.5 21.7 Complied
825.5 1 14 219 -5.1 16.8 38.5 21.7 Complied
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Transmitter Qutput Power (ERP) (continued)

Results: 3 MHz Channel Bandwidth / Middle Channel/  QPSK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
836.5 15 0 222 -5.1 17.1 38.5 214 Complied
836.5 8 4 22.2 -5.1 17.1 38.5 214 Complied
836.5 1 0 232 -5.1 18.1 38.5 20.4 Complied
836.5 1 14 23.2 -5.1 18.1 38.5 20.4 Complied
Results: 3 MHz Channel Bandwidth / Middle Channel /  16QAM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
836.5 15 0 21.3 -5.1 16.2 38.5 22.3 Complied
836.5 8 4 212 -5.1 16.1 38.5 22.4 Complied
836.5 1 0 221 -5.1 17.0 38.5 215 Complied
836.5 1 14 221 -5.1 17.0 38.5 215 Complied
Results: 3 MHz Channel Bandwidth / Top Channel / QP SK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
847.5 15 0 221 -5.1 17.0 38.5 215 Complied
847.5 8 4 221 -5.1 17.0 38.5 215 Complied
847.5 1 0 22.6 -5.1 17.5 38.5 21.0 Complied
847.5 1 14 22.6 -5.1 17.5 38.5 21.0 Complied
Results: 3 MHz Channel Bandwidth / Top Channel /16 QAM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
847.5 15 0 211 -5.1 16.0 38.5 225 Complied
847.5 8 4 21.0 -5.1 15.9 38.5 22.6 Complied
847.5 1 0 21.8 -5.1 16.7 38.5 21.8 Complied
847.5 1 14 21.8 -5.1 16.7 38.5 21.8 Complied
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Transmitter Qutput Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel/  QPSK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
826.5 25 0 22.0 -5.1 16.9 38.5 21.6 Complied
826.5 12 6 22.0 -5.1 16.9 38.5 21.6 Complied
826.5 1 0 22.6 -5.1 17.5 38.5 21.0 Complied
826.5 1 24 22.8 -5.1 17.7 38.5 20.8 Complied
Results: 5 MHz Channel Bandwidth / Bottom Channel / 160Q0AM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
826.5 25 0 21.0 -5.1 15.9 38.5 22.6 Complied
826.5 12 6 21.0 -5.1 15.9 38.5 22.6 Complied
826.5 1 0 219 -5.1 16.8 38.5 21.7 Complied
826.5 1 24 221 -5.1 17.0 38.5 215 Complied
Results: 5 MHz Channel Bandwidth / Middle Channel/  QPSK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
836.5 25 0 222 -5.1 17.1 38.5 214 Complied
836.5 12 6 222 -5.1 17.1 38.5 214 Complied
836.5 1 0 23.2 -5.1 18.1 38.5 20.4 Complied
836.5 1 24 23.2 -5.1 18.1 38.5 20.4 Complied
Results: 5 MHz Channel Bandwidth / Middle Channel /  16QAM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
836.5 25 0 212 -5.1 16.1 38.5 22.4 Complied
836.5 12 6 212 -5.1 16.1 38.5 22.4 Complied
836.5 1 0 221 -5.1 17.0 38.5 215 Complied
836.5 1 24 22.0 -5.1 16.9 38.5 21.6 Complied
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Transmitter Qutput Power (ERP) (continued)

Results: 5 MHz Channel Bandwidth / Top Channel / QP SK

Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
846.5 25 0 22.0 -5.1 16.9 38.5 21.6 Complied
846.5 12 6 221 -5.1 17.0 38.5 215 Complied
846.5 1 0 22.7 -5.1 17.6 38.5 20.9 Complied
846.5 1 24 22.6 -5.1 17.5 38.5 21.0 Complied
Results: 5 MHz Channel Bandwidth / Top Channel /16 QAM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
846.5 25 0 211 -5.1 16.0 38.5 22.5 Complied
846.5 12 6 21.0 -5.1 15.9 38.5 22.6 Complied
846.5 1 0 22.0 -5.1 16.9 38.5 21.6 Complied
846.5 1 24 219 -5.1 16.8 38.5 21.7 Complied
Results: 10 MHz Channel Bandwidth / Bottom Channel /| QPSK
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
829.0 50 0 221 -5.1 17.0 38.5 215 Complied
829.0 25 12 222 -5.1 17.1 38.5 214 Complied
829.0 1 0 22.7 -5.1 17.6 38.5 20.9 Complied
829.0 1 49 22.8 -5.1 17.7 38.5 20.8 Complied
Results: 10 MHz Channel Bandwidth / Bottom Channel [ 160Q0AM
Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
829.0 50 0 212 -5.1 16.1 38.5 22.4 Complied
829.0 25 12 211 -5.1 16.0 38.5 22.5 Complied
829.0 1 0 22.0 -5.1 16.9 38.5 21.6 Complied
829.0 1 49 22.0 -5.1 16.9 38.5 21.6 Complied
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Transmitter Qutput Power (ERP) (continued)
Results: 10 MHz Channel Bandwidth / Middle Channel /| OPSK

Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
836.5 50 0 222 -5.1 17.1 38.5 214 Complied
836.5 25 12 222 -5.1 17.1 38.5 214 Complied
836.5 1 0 232 -5.1 18.1 38.5 20.4 Complied
836.5 1 49 231 -5.1 18.0 38.5 20.5 Complied

Results: 10 MHz Channel Bandwidth / Middle Channel /[ 160AM

Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
836.5 50 0 211 -5.1 16.0 38.5 22.5 Complied
836.5 25 12 212 -5.1 16.1 38.5 22.4 Complied
836.5 1 0 221 -5.1 17.0 38.5 215 Complied
836.5 1 49 22.0 -5.1 16.9 38.5 21.6 Complied

Results: 10 MHz Channel Bandwidth / Top Channel / Q  PSK

Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
844.0 50 0 22.0 -5.1 16.9 38.5 21.6 Complied
844.0 25 12 221 -5.1 17.0 38.5 215 Complied
844.0 1 0 22.7 -5.1 17.6 38.5 20.9 Complied
844.0 1 49 225 -5.1 17.4 38.5 211 Complied

Results: 10 MHz Channel Bandwidth / Top Channel /1 60QAM

Frequency | Resource | Resource | Conducted | Antenna ERP ERP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBd) (dBm)
844.0 50 0 21.0 -5.1 15.9 38.5 22.6 Complied
844.0 25 12 21.0 -5.1 15.9 38.5 22.6 Complied
844.0 1 0 219 -5.1 16.8 38.5 21.7 Complied
844.0 1 49 21.8 -5.1 16.7 38.5 21.8 Complied
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Transmitter Output Power (ERP) (continued)

Test Equipment Used:

Asset | Instrument Manufacturer Type No. Serial No. Date Cal.

No. Calibration Interval
Due (Months)

M1658 | Thermohygrometer = JM Handelspunkt | 30.5015.13 | None stated 14 Mar 2015 12

M1871 | Power Meter Agilent N1911A MY45100338 28 May 2015 12

M1872 | Wideband Power Agilent N1921A MY45241950 | 08 Oct 2014 12

Sensor

S0537 | DC Power Supply | TTi EL302D 249928 Calibrated -
before use

M1251 | Digital Multimeter Fluke 175 89170179 19 May 2015 12

A2535 | Directional Coupler | AtlanTec RF CDC- 1404170171 @ Calibrated -

003060-20 | 9 before use

A2508 | Attenuator AtlanTec RF AN18-10 821846#3 Calibrated -
before use

A539 Power Splitter Rohde & Schwarz | RVZ 22441 Calibrated -
before use

ULVSLTD Page 19 of 69




TEST REPORT SERIAL NO: UL-RPT-RP10407443JD10E

VERSION 3.0 ISSUE DATE: 15 SEPTEMBER 2014

5.2.2. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer: Keith Tucker Test Dates: 18 July 2014 &
15 August 2014

Test Sample IMEI: 352025060274538

FCC Reference: Part 2.1049

Test Method Used: As detailed in KDB 971168 Section 4.2

Environmental Conditions:

Temperature (C): 23
Relative Humidity (%): 381042
Note(s):

1. Occupied bandwidth (99% bandwidth) was measured using a test receiver occupied bandwidth function.

2. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with resource blocks settings as detailed in section 4.3 of this report.

3. The test receiver was connected to the RF port on the EUT using suitable attenuation and RF cable.
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 1.4 MHz Channel Bandwidth / Bottom Channel

[ QPSK

Frequency
(MHz)

Resource
Blocks

Resource
Block Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

824.7

20

100

1.086

824.7

20

100

0.584

Spectrum :%1 Spectrum :%1
Ref Level 30.00 dBm Offset 37.33dB ® RBW 20 kHz Ref Level 30.00 dBm Offset 37.33dB ® RBW 20 kHz
Att 10de  SWT  94.7ps @ VBW 100kHz  Mode Auto FFT Att 10de SWT  04.7 ps @ VBW 100kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
M1[1] 12.07 dBm| M1[1] 16.86 dBm|
824.70000 MHz 824.70000 MHz
20 Occ Bw 1.085962373 MHz| 20 L Occ Bw 583.502170767 kHz|
1,
w4 iy LA e 10 dor TM "”1
0d / 0d ; K
10 -10 dBf
20 d 20 d
-3 @’U\/\ T -30 dBm \W\\/\T/—/\/\
<40 d 4
50de 50de
60 d 60 d
CF 824.7 MHz 691 pts Span 2.8 MHz CF 824.7 MHz 691 pts Span 2.8 MHz
][ [ B ) ][ [ B )
Date: 18.JU..2014 16:10:23 [Date: 18.JU..2014 16:11:20

QPSK / 6 Resource Blocks (0 Offset)

QPSK / 3 Resource Blocks (2 Offset)

ULVSLTD
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 1.4 MHz Channel Bandwidth / Bottom Channel

[ 16QAM

Frequency Resource Resource Resolution Video Occupied
(MHz) Blocks Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
824.7 6 0 20 100 1.094
824.7 3 2 20 100 0.579
Spectrum :%1 Spectrum :%1
RefLevel 30.00cBm  Offset 37.33 08 @ RBW 20 knz RefLevel 30.00cBm  Offset 37.33 08 @ RBW 20 knz
Att 10dB SWT 947 s @ VBW 100 kHz  Mode Auto FFT Att 10dB  SWT 947 s @ VBW 100 kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
MI[1] 12.08 dbm MI[1] 14.93 dbm
624.70000 MHz| 624.70000 MHz|
20 df 0Occ B 1.094D66570 MHZ] 20 T 0Occ B 579.450072359 kHz]
i
wd ‘f’w [l W"‘% 10 cen 7 fw i
. . 1
10 de 40 d8
20 \ nd
30 dém // 7 -30 dem /J 7
40d ko b
50 d 50 d
o d 60 di
CF 824 7 MHZ 691 pts Span 2.8 MHz CF 824 7 MHZ 691 pts Span 2.8 MHz
llllllll-l o

i

[Date: 18.JU..2014 16:14:12

i

[Date: 18.JUL.2014 16:15: 09

16QAM / 6 Resource Blocks (0 Offset)

16QAM / 3 Resource Blocks (2 Offset)
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 1.4 MHz Channel Bandwidth / Middle Channel

[ QPSK

Frequency
(MHz)

Resource
Blocks

Resource
Block Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

836.5

20

100

1.098

836.5

20

100

0.575

Spectrum :%1 Spectrum :%1
Ref Level 30.00 dBm Offset 37.44 dB ® RBW 20 kHz Ref Level 30.00 dBm Offset 37.44 dB ® RBW 20 kHz
Att 10de  SWT  94.7ps @ VBW 100kHz  Mode Auto FFT Att 10de SWT  04.7 ps @ VBW 100kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
M1[1] 13.90 dBm| M1[1] 17.61 dBm|
836.50000 MHz 836.50000 MHz
20 Occ Bw 1.098118669 MHZ| 20 L Occ Bw 575.397973951 kHz|
i (\/\/w
104 1 10 der T} K
0d 0d
A0 de A0 de
20 d 20 d
] {r
Gl T -30 dem
40d Al L
50de 50de
60 d 60 d
CF 836.5 MHz 691 pts Span 2.8 MHz CF 836.5 MHz 691 pts Span 2.8 MHz
—
][ [ B ) ][ WD e

[Date: 18.JUL.2014 16:18: 07

[Date: 18.JUL.2014 16:19: 04

QPSK / 6 Resource Blocks (0 Offset)

QPSK / 3 Resource Blocks (2 Offset)

ULVSLTD
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 1.4 MHz Channel Bandwidth / Middle Channel

[ 16QAM

Frequency
(MHz)

Resource
Blocks

Resource
Block Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

836.5

20

100

1.082

836.5

20

100

0.575

Spectrum :%1 Spectrum :%1
RefLevel 30.00 dém Offset 37.44d8 & RBW 20 kHz RefLevel 30.00 dém Offset 37.44d8 & RBW 20 kHz
Att 10de  SWT  94.7ps @ VBW 100kHz  Mode Auto FFT Att 10de SWT  04.7 ps @ VBW 100kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
M1[1] 11.58 dBm| M1[1] 16.92 dBm)|
836.50000 MHz 836.50000 MHz
20 0Oce B 1.081910275 MHZ 20 -4 0Oce B 575.397973951 kHe|
i W
04 Saai’a 10 der
0d 0d
A0 de A0 de
20 d 20
L o) .
A d
i o <30 dem
50de 50de
60 d 60 d
CF 836.5 MHz 691 pts Span 2.8 MHz CF 836.5 MHz 691 pts Span 2.8 MHz
—

i

[Date: 18.JUL.2014 16:21: 56

i

[Date: 18.JUL.2014 16:22:54

16QAM / 6 Resource Blocks (0 Offset)

16QAM / 3 Resource Blocks (2 Offset)
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 1.4 MHz Channel Bandwidth / Top Channel /

QPSK

Frequency
(MHz)

Resource
Blocks

Resource
Block Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

848.3

20

100

1.086

848.3

20

100

0.584

Spectrum :%1 Spectrum :%1
Ref Level 30.00 dBm Offset 37.44 dB ® RBW 20 kHz Ref Level 30.00 dBm Offset 37.44 dB ® RBW 20 kHz
Att 10de  SWT  94.7ps @ VBW 100kHz  Mode Auto FFT Att 10de SWT  04.7 ps @ VBW 100kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
M1[1] 11.86 dBm| M1[1] 16.68 dBm|
848.30000 MHz 848.30000 MHz
20 Occ Bw 1.085962373 MHz| 20 d i Occ Bw 583.502170767 kHz|
I TN
i 1 AR AR 0 N
0d / 0d 7 K
10 -10 dBf

sode
60 d| 60 d|
CF 848.3 MHz 691 pts Span 2.8 MHz CF 848.3 MHz 691 pts Span 2.8 MHz

i

[Date: 18.JUL.2014 16:25: 46

i

[Date: 18.JUL. 2014 16:26: 44

QPSK / 6 Resource Blocks (0 Offset)

QPSK / 3 Resource Blocks (2 Offset)

ULVSLTD
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 1.4 MHz Channel Bandwidth / Top Channel /

160AM

Frequency
(MHz)

Resource
Blocks

Resource
Block Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

848.3

20

100

1.094

848.3

20

100

0.579

Occ By
uml M

Spectrum :%1 Spectrum :%1
Ref Level 30.00 dBm Offset 37.44 dB ® RBW 20 kHz Ref Level 30.00 dBm Offset 37.44 dB ® RBW 20 kHz
Att 10dB SWT 947 s @ VBW 100 kHz  Mode Auto FFT Att 10dB  SWT 947 s @ VBW 100 kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
M1[1] 11.87 dBm| M1[1] 14.76 dBm|
848.30000 MHz 848.30000 MHz
20 1.094066570 MHz| 20 Occ Bw 579.450072359 kHz|

i

A

/ 1

sode
60 d| 60 d|
CF 848.3 MHz 691 pts Span 2.8 MHz CF 848.3 MHz 691 pts Span 2.8 MHz

i

[Date: 18.JU..2014 16:29: 37

i

[Date: 18.JUL.2014 16:30: 34

16QAM / 6 Resource Blocks (0 Offset)

16QAM / 3 Resource Blocks (2 Offset)
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 3 MHz Channel Bandwidth / Bottom Channel /

QPSK

Frequency Resource Resource Resolution Video Occupied
(MHz) Blocks Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
825.5 15 30 100 2.683
825.5 8 4 30 100 1.467
Spectrum :%1 Spectrum :%1
RefLevel 30.00 dBm  Offset 37,33 B @ RBW 30 kHz RefLevel 30.00 dBm  Offset 37,33 B @ RBW 30 kHz
Att 10dB SWT  63.2 s @ VBW 100 kHz  Mode Auto FFT Att 10dB SWT 632 s @ VBW 100 kHz Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
MI[1] 10.72 dBm MI[1] 13.11 dBm
825.50000 MHz 825.50000 MHz
20 0Occ B 2.683068017 MHz 20 0Occ B 1.467438495 MHZ]
10 4 B A, ; v\ 1 \ \Mil

]

|

404 M

Sods 048

04 04

CF 8255 MHz 691 pts Span 6.0 MHz CF 8255 MHz 691 pts Span 6.0 MHz

i

[Date: 18.JUL.2014 16:33: 30

i

[Date: 18.JUL.2014 16:34:28

QPSK / 15 Resource Blocks (0 Offset)

QPSK / 8 Resource Blocks (4 Offset)

ULVSLTD
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 3 MHz Channel Bandwidth / Bottom Channel /

160AM

Frequency Resource Resource Resolution Video Occupied
(MHz) Blocks Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)
825.5 15 30 100 2.692
825.5 8 4 30 100 1.467
Spectrum :%1 Spectrum :%1
RefLevel 30.00cBm  Offset 37.33 08 @ RBW 30 knz RefLevel 30.00cBm  Offset 37.33 08 @ RBW 30 knz
Att 10dB SWT  63.2 s @ VBW 100 kHz  Mode Auto FFT Att 10dB SWT 632 s @ VBW 100 kHz Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
MI[1] 10.56 dbm MI[1] 12.08 dbm
625.50000 MHz| 625.50000 MHz|
20 0Occ B 2.691751085 MHz 20 Occ Bu 1.467438495 MHz
i
10 der S R SN SR WSO v 10 der 1y !
. f ‘i . | T
10 / \ 10 d8 / \
20 / \ 204
30 dem / \\ Pty <20 dem o
Pl M ~J
40d /\'jﬂf‘"’hw 2
50 S0 de
04 60d
CF 825.5 MHZ 691 pts _ Span 6.0 MHz CF 825.5 MHZ 691 pts Span 6.0 MHz
][ WD e ][ [ B )

[Date: 18.JUL.2014 16:37:20

[Date: 18.JUL.2014 16:38: 18

16QAM / 15 Resource Blocks (0 Offset)

16QAM / 8 Resource Blocks (4 Offset)
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 3 MHz Channel Bandwidth / Middle Channel /

QPSK

Frequency
(MHz)

Resource
Blocks

Resource
Block Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

836.5

15

30

100

2.692

836.5

8

30

100

1.467

Spectrum :%1 Spectrum :%1
Ref Level 30.00 dém  Offset 37.44d8 & RBW 30 kHz Ref Level 30.00 dém  Offset 37.44d8 & RBW 30 kHz
Att 10de SWT  63.2 s @ VBW 100kHz Mode Auto FFT Att 10de SWT  63.2 ps @ VBW 100kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
M1[1] 10.29 dBm)| M1[1] 14.37 dBm)|
836.50000 MHz 836.50000 MHz
20 0Oce B 2.691751085 MHZ] 20 - 0Oce B 1.467438495 MHZ
T L T2 2
10 dem f/’ \ 10 dey 77 m&
0d / \ 0d
10 \ -10 dB
20 d 20 d
|an.aths et -30 dem A
-40 |46 |
50.d 50 db
60 d 60 d
CF 836.5 MHz 691 pts Span 6.0 MHz CF 836.5 MHz 691 pts Span 6.0 MHz

i

[Date: 18.JU..2014 16:41:12

i

[Date: 18.JUL.2014 16:42: 10

QPSK / 15 Resource Blocks (0 Offset)

QPSK / 8 Resource Blocks (4 Offset)

ULVSLTD
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TEST REPORT

VERSION 3.0

SERIAL NO: UL-RPT-RP10407443JD10E

ISSUE DATE: 15 SEPTEMBER 2014

Transmitter Occupied Bandwidth (continued)

Results: 3 MHz Channel Bandwidth / Middle Channel /

160AM

Frequency
(MHz)

Blocks

Resource

Resource
Block Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

836.5

15

30

100

2.683

836.5

8

30

100

1.485

Spectrum :%1 Spectrum :%1
Ref Level 30.00 dBm Offset 37.44 dB ® RBW 30 kHz Ref Level 30.00 dBm Offset 37.44 dB ® RBW 30 kHz
Att 10de SWT  63.2 s @ VBW 100kHz Mode Auto FFT Att 10de SWT  63.2 ps @ VBW 100kHz  Mode Auto FFT
job Nurber: 10407443 @ 1Pk View job Nurber: 10407443 @ 1Pk View
M1[1] 11.16 dBm| M1[1] 11.72 dBm|
836.50000 MHz 836.50000 MHz
20 Occ Bw 2.683068017 MHz| 20 Occ Bw 1.484804631 MHz|
i i
d T W (TR £ PN d sy
04 Z, i \j 10 dey Tf 5(
0d