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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:

47CFR24

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 24 Subpart E (Personal Communication 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:

12 May 2016 to 29 June 2016

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result

Part 24.232(c) Transmitter Output Power (EIRP) Complied
Part 24.232(d) Peak-to-Average Ratio (PAR) Complied
Part 2.1049 Transmitter Occupied Bandwidth Complied
Part 2.1053 / 24.238(a) Transmitter Out of Band Radiated Emissions Complied
Part 2.1053 / 24.238(a) Transmitter Band Edge Radiated Emissions Complied
Part 2.1055 / 24.235 Transmitter Frequency Stability Complied

(Temperature and Voltage Variation)

2.3. Methods and Procedures

Reference: ANSI/TIA-603-D-2010

Title: Land Mobile FM or PM Communications Equipment Measurements and
Performance Standards

Reference: FCC KDB 971168 D01 v02r02, October 17 2014

Title: Measurement Guidance for Certification of Licensed Digital Transmitters

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.

UL VS LTD
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Apple
Model Name or Number: Al1779
Test Sample Serial Number: C7CRG018H6DH

Test Sample IMEI:

358640070087482 (Radiated LAT Sample)

Hardware Version:

REV1.0

Software Version: i0S: 14A241z
BB FW: 0.16.04

FCC ID: BCG-E3086A

Brand Name: Apple

Model Name or Number: A1779

Test Sample Serial Number: C7CRFO1NH7X9

Test Sample IMEI:

358640070022893 (Radiated UAT Sample)

Hardware Version:

REV1.0

Software Version: i0S: 14A241z

BB FW: 0.16.04
FCC ID: BCG-E3086A
Brand Name: Apple
Model Name or Number: A1779
Test Sample Serial Number: C7CRRO2THCPX

Test Sample IMEI:

358640070064218 (Conducted Sample #1)

Hardware Version Number:

REV1.0

Software Version Number: i0S: 14A241z
BB FW: 0.16.04

FCC ID: BCG-E3086A

Brand Name: Apple

Model Name or Number: Al1779

Test Sample Serial Number:

C7CRGO02QH6DH (Conducted Sample #2)

Hardware Version Number:

REV1.0

Software Version Number: i0S: 14A241z
BB FW: 0.16.04
FCC ID: BCG-E3086A
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3.2. Description of EUT

The Equipment Under Test was a mobile phone with GSM/GPRS/EGPRS/UMTS/LTE/TD-SCDMA and
CDMA technologies. It also supports IEEE 802.11a/b/g/n/ac, Bluetooth®, GPS and NFC. The rechargeable

battery is not user accessible.

3.3. Maodifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

3.4. Additional Information Related to Testing

Tested Technology:

LTE Band 25

Type of Equipment

Transceiver

Channel Bandwidth(s):

1.4,3,5,10,15 & 20 MHz

Modulation Type:

QPSK & 16QAM

Duty Cycle: 100%

Antenna Type: Integral

Antenna Gain (LAT): -2.2 dBi

Antenna Gain (UAT): 0.4 dBi

Power Supply Requirement: Nominal 3.8 VDC

Minimum 3.5VvDC

Maximum 4.4VDC

Transmit Frequency Range:

1850 to 1915 MHz

Channels Tested: Channel Bandwidth Ny Frequency of Uplink
(MHz) (MHz)
Bottom Channel 14 26047 1850.7
3 26055 1851.5
5 26065 1852.5
10 26090 1855.0
15 26115 1857.5
20 26140 1860.0
Middle Channel All 26365 1882.5
Top Channel 1.4 26683 1914.3
3 26675 1913.5
5 26665 19125
10 26640 1910.0
15 26615 1907.5
20 26590 1905.0
UL VS LTD Page 7 of 137
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3.5. Support Equipment

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

Description:

Laptop PC

Brand Name:

Dell

Model Name or Number:

Latitude E5410

Serial Number:

UL Asset No. 00763

Description: USB diagnostic cable
Brand Name: Not stated

Model Name or Number: Kong

Serial Number: 202D5E

Description:

Personal Hands Free (PHF)

Brand Name:

Apple

Model Name or Number:

Apple Ear Plugs

Serial Number:

Not stated

Page 8 of 137
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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):

¢ 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 placed into a non-ui mode by using the teraterm application on a UL laptop PC.
Instructions were provided by the customer to enable the baseband and radio
(Cellular_RSE_setup_V3.0.doc). This enabled the EUT to connect via a radiated link with the Rohde
& Schwarz CMW 500 system simulator operating in transceiver mode. The CMW 500 was used to
configure the EUT operating mode.

e The device contains two cellular antennas which do not transmit simultaneously.
0 LAT - Lower Antenna (Primary)
0 UAT - Upper Antenna (Secondary)
Both antennas have been tested to demonstrate compliance.

* For the LAT conducted measurements, the RF conducted port was connected with an external RF
cable, supplied by the customer.

¢ For the UAT conducted cellular measurements, the RF conducted port was exposed and extended
with a short RF cable supplied by the customer.

« Conducted measurements at temperature and voltage extremes were performed using a conducted
sample supplied by the customer. Short 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.

e The EUT was placed in three orthogonal orientations X, Y and Z to determine the worst case
orientation for radiated spurious emissions. The worst case orientation for both LAT and UAT was Z.

e Transmitter radiated spurious emissions tests were performed with the EUT set to transmit with a
10 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 therefore it was deemed to be the worst case.

e The worst-case radiated emission among all accessories, is determined by the manufacturer to be
with the headset connected. The compliance lab performed final testing only with the headset
attached.

e Transmitter radiated spurious emissions tests were performed with the PHF connected to the EUT.
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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
Blocks
RB Offset RB Offset RB Offset

1.4 6 1 0 1 5 6 0

3 15 1 0 1 14 15 0

5 25 1 0 1 24 25 0

10 50 1 0 1 49 50 0

15 75 1 0 1 74 75 0

20 100 1 0 1 99 100 0

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

Transmitter radiated spurious emissions tests were performed with the EUT set to transmit with a

10 MHz channel bandwidth with QPSK modulation applied and 1 resource block with O offset. This was
found to be the worst case modulation scheme with regards to emissions after preliminary investigations and
therefore it was deemed to be the worst case.

Transmitter Radiated Band Edge Emissions was tested with sub tests 1, 2 and 3 on all supported channel
bandwidths using QPSK and 16-QAM modulations.

Transmitter Frequency Stability test was carried out with sub test 3, 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.
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5.2. Test Results

5.2.1. Transmitter OQutput Power (EIRP) - LAT

Test Summary:

Test Engineer: Keith Tucker 21 June 2016
Test Sample IMEI: 358640070064218

FCC Reference: Part 24.232(c)

Test Method Used: KDB 971168 Section 2.2 footnote 1, Section 5.6 & Notes below

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 38
Note(s):

1. The customer stated that the antenna gain is -2.2 dBi. The antenna gain was added to the conducted

output power to obtain the EIRP.

2. Conducted average power was measured using a calibrated Rohde and Schwarz CMW 500 Wideband

Radio Communication Tester.

3. The RF port of the EUT was connected to the Communication Tester via an RF cable and suitable
attenuation. An RF level offset was entered on the Communication Tester to compensate for the loss of

the attenuator and RF cable.

Test setup:
Multimeter
4
Radio
Power Supply > EUT <> »{ Communication
Tester

Page 12 of 137
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Transmitter Qutput Power (EIRP) (continued)

Results: 1.4 MHz Channel Bandwidth / Bottom Channel  / QPSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1850.7 6 0 23.7 -2.2 21.5 33.0 11.5 Complied
1850.7 3 3 24.2 -2.2 22.0 33.0 11.0 Complied
1850.7 3 0 24.2 -2.2 22.0 33.0 11.0 Complied
1850.7 3 1 24.2 -2.2 22.0 33.0 11.0 Complied
1850.7 1 5 24.1 -2.2 21.9 33.0 11.1 Complied
1850.7 1 0 241 -2.2 21.9 33.0 111 Complied
1850.7 1 3 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 1.4 MHz Channel Bandwidth / Bottom Channel [ 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1850.7 6 0 22.6 -2.2 20.4 33.0 12.6 Complied
1850.7 3 3 23.6 -2.2 21.4 33.0 11.6 Complied
1850.7 3 0 23.6 -2.2 21.4 33.0 11.6 Complied
1850.7 3 1 23.6 -2.2 21.4 33.0 11.6 Complied
1850.7 1 5 23.7 -2.2 21.5 33.0 11.5 Complied
1850.7 1 0 23.7 -2.2 215 33.0 115 Complied
1850.7 1 3 23.8 -2.2 21.6 33.0 11.4 Complied
Results: 1.4 MHz Channel Bandwidth / Middle Channel  / QPSK
Frequency | Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 6 0 23.6 -2.2 21.4 33.0 11.6 Complied
1882.5 3 3 24.0 -2.2 21.8 33.0 11.2 Complied
1882.5 3 0 241 -2.2 21.9 33.0 111 Complied
1882.5 3 1 24.1 -2.2 21.9 33.0 11.1 Complied
1882.5 1 5 24.1 -2.2 21.9 33.0 11.1 Complied
1882.5 1 0 24.0 -2.2 21.8 33.0 11.2 Complied
1882.5 1 3 24.1 -2.2 21.9 33.0 11.1 Complied
UL VS LTD Page 13 of 137
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Transmitter Output Power (EIRP) (continued)

Results: 1.4 MHz Channel Bandwidth / Middle Channel  / 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 6 0 22.5 -2.2 20.3 33.0 12.7 Complied
1882.5 3 3 23.6 -2.2 21.4 33.0 11.6 Complied
1882.5 3 0 23.7 -2.2 21.5 33.0 11.5 Complied
1882.5 3 1 23.7 -2.2 21.5 33.0 11.5 Complied
1882.5 1 5 23.6 -2.2 21.4 33.0 11.6 Complied
1882.5 1 0 23.6 -2.2 21.4 33.0 11.6 Complied
1882.5 1 3 23.6 -2.2 21.4 33.0 11.6 Complied
Results: 1.4 MHz Channel Bandwidth / Top Channel/  QPSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1914.3 6 0 22.9 -2.2 20.7 33.0 12.3 Complied
1914.3 3 3 24.1 -2.2 21.9 33.0 11.1 Complied
1914.3 3 0 241 -2.2 21.9 33.0 111 Complied
1914.3 3 1 24.1 -2.2 21.9 33.0 11.1 Complied
1914.3 1 5 24.0 -2.2 21.8 33.0 11.2 Complied
1914.3 1 0 24.2 -2.2 22.0 33.0 11.0 Complied
1914.3 1 3 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 1.4 MHz Channel Bandwidth / Top Channel /  16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1914.3 6 0 22.2 -2.2 20.0 33.0 13.0 Complied
1914.3 3 3 23.3 -2.2 211 33.0 11.9 Complied
1914.3 3 0 23.4 -2.2 21.2 33.0 11.8 Complied
1914.3 3 1 234 -2.2 21.2 33.0 11.8 Complied
1914.3 1 5 231 -2.2 20.9 33.0 12.1 Complied
1914.3 1 0 23.2 -2.2 21.0 33.0 12.0 Complied
1914.3 1 3 23.2 -2.2 21.0 33.0 12.0 Complied
Page 14 of 137 ULVSLTD
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Transmitter Output Power (EIRP) (continued)

Results: 3 MHz Channel Bandwidth / Bottom Channel / QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1851.5 15 0 23.7 -2.2 215 33.0 11.5 Complied
1851.5 8 7 23.6 -2.2 21.4 33.0 11.6 Complied
1851.5 8 0 23.7 -2.2 21.5 33.0 11.5 Complied
1851.5 8 4 23.7 -2.2 21.5 33.0 11.5 Complied
1851.5 1 14 241 -2.2 21.9 33.0 111 Complied
1851.5 1 0 24.2 -2.2 22.0 33.0 11.0 Complied
1851.5 1 7 24.3 -2.2 221 33.0 10.9 Complied
Results: 3 MHz Channel Bandwidth / Bottom Channel / 160AM
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1851.5 15 0 22.7 -2.2 20.5 33.0 12.5 Complied
1851.5 8 7 22.6 -2.2 20.4 33.0 12.6 Complied
1851.5 8 0 22.7 -2.2 20.5 33.0 12.5 Complied
1851.5 8 4 22.7 -2.2 20.5 33.0 125 Complied
1851.5 1 14 23.8 -2.2 21.6 33.0 11.4 Complied
1851.5 1 0 23.8 -2.2 21.6 33.0 11.4 Complied
1851.5 1 7 23.9 -2.2 21.7 33.0 11.3 Complied
Results: 3 MHz Channel Bandwidth / Middle Channel /  QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 15 0 23.7 -2.2 21.5 33.0 11.5 Complied
1882.5 8 7 23.6 -2.2 21.4 33.0 11.6 Complied
1882.5 8 0 23.7 -2.2 215 33.0 11.5 Complied
1882.5 8 4 23.6 -2.2 21.4 33.0 11.6 Complied
1882.5 1 14 241 -2.2 21.9 33.0 111 Complied
1882.5 1 0 24.3 -2.2 221 33.0 10.9 Complied
1882.5 1 7 24.2 -2.2 22.0 33.0 11.0 Complied
ULVSLTD Page 15 of 137




TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07W

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power (EIRP) (continued)

Results: 3 MHz Channel Bandwidth / Middle Channel /  160QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 15 0 22.6 -2.2 20.4 33.0 12.6 Complied
1882.5 8 7 22.7 -2.2 20.5 33.0 12.5 Complied
1882.5 8 0 22.7 -2.2 20.5 33.0 12.5 Complied
1882.5 8 4 22.7 -2.2 20.5 33.0 12.5 Complied
1882.5 1 14 235 -2.2 21.3 33.0 11.7 Complied
1882.5 1 0 23.7 -2.2 215 33.0 115 Complied
1882.5 1 7 23.7 -2.2 21.5 33.0 11.5 Complied
Results: 3 MHz Channel Bandwidth / Top Channel / QP SK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1913.5 15 0 231 -2.2 20.9 33.0 12.1 Complied
1913.5 8 7 233 -2.2 21.1 33.0 11.9 Complied
1913.5 8 0 234 -2.2 21.2 33.0 11.8 Complied
1913.5 8 4 23.4 -2.2 21.2 33.0 11.8 Complied
19135 1 14 24.1 -2.2 21.9 33.0 11.1 Complied
1913.5 1 0 24.2 -2.2 22.0 33.0 11.0 Complied
1913.5 1 7 24.3 -2.2 22.1 33.0 10.9 Complied
Results: 3 MHz Channel Bandwidth / Top Channel / 16 QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1913.5 15 0 22.3 -2.2 20.1 33.0 12.9 Complied
1913.5 8 7 225 -2.2 20.3 33.0 12.7 Complied
1913.5 8 0 22.6 -2.2 20.4 33.0 12.6 Complied
1913.5 8 4 225 -2.2 20.3 33.0 12.7 Complied
1913.5 1 14 23.7 -2.2 21.5 33.0 11.5 Complied
1913.5 1 0 23.8 -2.2 21.6 33.0 11.4 Complied
1913.5 1 7 23.9 -2.2 21.7 33.0 11.3 Complied
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Transmitter Qutput Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel/  QPSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1852.5 25 0 23.8 -2.2 21.6 33.0 11.4 Complied
1852.5 12 13 23.7 -2.2 215 33.0 115 Complied
1852.5 12 0 23.7 -2.2 215 33.0 115 Complied
1852.5 12 7 23.7 -2.2 215 33.0 115 Complied
1852.5 1 24 24.2 -2.2 22.0 33.0 11.0 Complied
1852.5 1 0 241 -2.2 21.9 33.0 111 Complied
1852.5 1 12 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 5 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1852.5 25 0 22.7 -2.2 20.5 33.0 125 Complied
1852.5 12 13 22.7 -2.2 20.5 33.0 12.5 Complied
1852.5 12 0 22.7 -2.2 20.5 33.0 125 Complied
1852.5 12 7 22.7 -2.2 20.5 33.0 12.5 Complied
1852.5 1 24 24.0 -2.2 21.8 33.0 11.2 Complied
1852.5 1 0 24.0 -2.2 21.8 33.0 11.2 Complied
1852.5 1 12 24.0 -2.2 21.8 33.0 11.2 Complied
Results: 5 MHz Channel Bandwidth / Middle Channel/  QPSK
Frequency | Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 25 0 23.7 -2.2 215 33.0 115 Complied
1882.5 12 13 23.7 -2.2 215 33.0 115 Complied
1882.5 12 0 23.7 -2.2 21.5 33.0 11.5 Complied
1882.5 12 7 23.7 -2.2 215 33.0 115 Complied
1882.5 1 24 24.2 -2.2 22.0 33.0 11.0 Complied
1882.5 1 0 24.1 -2.2 21.9 33.0 11.1 Complied
1882.5 1 12 24.1 -2.2 21.9 33.0 11.1 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel /  160QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 25 0 22.7 -2.2 20.5 33.0 125 Complied
1882.5 12 13 22.6 -2.2 20.4 33.0 12.6 Complied
1882.5 12 0 22.6 -2.2 204 33.0 12.6 Complied
1882.5 12 7 22.6 -2.2 204 33.0 12.6 Complied
1882.5 1 24 23.8 -2.2 21.6 33.0 11.4 Complied
1882.5 1 0 23.7 -2.2 215 33.0 115 Complied
1882.5 1 12 23.7 -2.2 21.5 33.0 11.5 Complied
Results: 5 MHz Channel Bandwidth / Top Channel / QP SK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1912.5 25 0 23.2 -2.2 21.0 33.0 12.0 Complied
19125 12 13 23.3 -2.2 21.1 33.0 11.9 Complied
1912.5 12 0 23.3 -2.2 211 33.0 11.9 Complied
19125 12 7 233 -2.2 21.1 33.0 11.9 Complied
19125 1 24 24.1 -2.2 21.9 33.0 11.1 Complied
1912.5 1 0 24.4 -2.2 22.2 33.0 10.8 Complied
19125 1 12 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 5 MHz Channel Bandwidth / Top Channel / 16 QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1912.5 25 0 22.3 -2.2 20.1 33.0 12.9 Complied
1912.5 12 13 22.3 -2.2 20.1 33.0 12.9 Complied
19125 12 0 22.3 -2.2 20.1 33.0 12.9 Complied
1912.5 12 7 224 -2.2 20.2 33.0 12.8 Complied
1912.5 1 24 23.0 -2.2 20.8 33.0 12.2 Complied
1912.5 1 0 23.3 -2.2 211 33.0 11.9 Complied
1912.5 1 12 231 -2.2 20.9 33.0 12.1 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel [ QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1855.0 50 0 23.8 -2.2 21.6 33.0 11.4 Complied
1855.0 25 24 23.7 -2.2 21.5 33.0 115 Complied
1855.0 25 0 23.8 -2.2 21.6 33.0 11.4 Complied
1855.0 25 12 23.8 -2.2 21.6 33.0 11.4 Complied
1855.0 1 49 24.3 -2.2 221 33.0 10.9 Complied
1855.0 1 0 24.3 -2.2 22.1 33.0 10.9 Complied
1855.0 1 24 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 10 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1855.0 50 0 22.7 -2.2 20.5 33.0 12.5 Complied
1855.0 25 24 22.7 -2.2 20.5 33.0 125 Complied
1855.0 25 0 22.8 -2.2 20.6 33.0 12.4 Complied
1855.0 25 12 22.8 -2.2 20.6 33.0 12.4 Complied
1855.0 1 49 23.9 -2.2 21.7 33.0 11.3 Complied
1855.0 1 0 23.9 -2.2 21.7 33.0 11.3 Complied
1855.0 1 24 23.9 -2.2 21.7 33.0 11.3 Complied
Results: 10 MHz Channel Bandwidth / Middle Channel — / QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 50 0 23.7 -2.2 21.5 33.0 11.5 Complied
1882.5 25 24 23.6 -2.2 21.4 33.0 11.6 Complied
1882.5 25 0 23.7 -2.2 215 33.0 115 Complied
1882.5 25 12 23.7 -2.2 21.5 33.0 11.5 Complied
1882.5 1 49 24.2 -2.2 22.0 33.0 11.0 Complied
1882.5 1 0 24.2 -2.2 22.0 33.0 11.0 Complied
1882.5 1 24 241 -2.2 21.9 33.0 111 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel  / 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 50 0 22.7 -2.2 20.5 33.0 125 Complied
1882.5 25 24 22.6 -2.2 20.4 33.0 12.6 Complied
1882.5 25 0 22.7 -2.2 20.5 33.0 12.5 Complied
1882.5 25 12 22.7 -2.2 20.5 33.0 12.5 Complied
1882.5 1 49 23.6 -2.2 21.4 33.0 11.6 Complied
1882.5 1 0 23.7 -2.2 215 33.0 115 Complied
1882.5 1 24 23.6 -2.2 21.4 33.0 11.6 Complied
Results: 10 MHz Channel Bandwidth / Top Channel / Q  PSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1910.0 50 0 23.6 -2.2 21.4 33.0 11.6 Complied
1910.0 25 24 23.3 -2.2 21.1 33.0 11.9 Complied
1910.0 25 0 23.7 -2.2 21.5 33.0 11.5 Complied
1910.0 25 12 23.6 -2.2 21.4 33.0 11.6 Complied
1910.0 1 49 24.0 -2.2 21.8 33.0 11.2 Complied
1910.0 1 0 24.2 -2.2 22.0 33.0 11.0 Complied
1910.0 1 24 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 10 MHz Channel Bandwidth / Top Channel /1~ 6QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1910.0 50 0 22.6 -2.2 204 33.0 12.6 Complied
1910.0 25 24 22.3 -2.2 20.1 33.0 12.9 Complied
1910.0 25 0 22.7 -2.2 20.5 33.0 125 Complied
1910.0 25 12 22.7 -2.2 20.5 33.0 12.5 Complied
1910.0 1 49 23.6 -2.2 21.4 33.0 11.6 Complied
1910.0 1 0 24.2 -2.2 22.0 33.0 11.0 Complied
1910.0 1 24 24.0 -2.2 21.8 33.0 11.2 Complied
Page 20 of 137 UL VS LTD




TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07W

ISSUE DATE: 03 AUGUST 2016

Transmitter Qutput Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Bottom Channel /| QPSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1857.5 75 0 23.7 -2.2 21.5 33.0 11.5 Complied
1857.5 36 37 23.8 -2.2 21.6 33.0 11.4 Complied
1857.5 36 0 23.7 -2.2 215 33.0 115 Complied
1857.5 36 18 23.8 -2.2 21.6 33.0 11.4 Complied
1857.5 1 74 24.3 -2.2 22.1 33.0 10.9 Complied
1857.5 1 0 241 -2.2 21.9 33.0 111 Complied
1857.5 1 36 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 15 MHz Channel Bandwidth / Bottom Channel [ 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1857.5 75 0 22.7 -2.2 20.5 33.0 125 Complied
1857.5 36 37 22.9 -2.2 20.7 33.0 12.3 Complied
1857.5 36 0 22.7 -2.2 20.5 33.0 125 Complied
1857.5 36 18 22.7 -2.2 20.5 33.0 12.5 Complied
1857.5 1 74 23.7 -2.2 21.5 33.0 11.5 Complied
1857.5 1 0 23.7 -2.2 215 33.0 115 Complied
1857.5 1 36 23.8 -2.2 21.6 33.0 11.4 Complied
Results: 15 MHz Channel Bandwidth / Middle Channel  / QPSK
Frequency | Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 75 0 23.8 -2.2 21.6 33.0 11.4 Complied
1882.5 36 37 23.8 -2.2 21.6 33.0 11.4 Complied
1882.5 36 0 23.7 -2.2 21.5 33.0 11.5 Complied
1882.5 36 18 23.8 -2.2 21.6 33.0 11.4 Complied
1882.5 1 74 24.3 -2.2 22.1 33.0 10.9 Complied
1882.5 1 0 24.3 -2.2 22.1 33.0 10.9 Complied
1882.5 1 36 24.4 -2.2 22.2 33.0 10.8 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Middle Channel  / 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 75 0 22.7 -2.2 20.5 33.0 125 Complied
1882.5 36 37 22.8 -2.2 20.6 33.0 12.4 Complied
1882.5 36 0 22.7 -2.2 20.5 33.0 12.5 Complied
1882.5 36 18 22.8 -2.2 20.6 33.0 12.4 Complied
1882.5 1 74 241 -2.2 21.9 33.0 111 Complied
1882.5 1 0 24.1 -2.2 21.9 33.0 11.1 Complied
1882.5 1 36 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 15 MHz Channel Bandwidth / Top Channel / Q  PSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1907.5 75 0 23.7 -2.2 21.5 33.0 11.5 Complied
1907.5 36 37 23.6 -2.2 21.4 33.0 11.6 Complied
1907.5 36 0 23.6 -2.2 21.4 33.0 11.6 Complied
1907.5 36 18 23.7 -2.2 215 33.0 115 Complied
1907.5 1 74 24.2 -2.2 22.0 33.0 11.0 Complied
1907.5 1 0 241 -2.2 21.9 33.0 111 Complied
1907.5 1 36 24.2 -2.2 22.0 33.0 11.0 Complied
Results: 15 MHz Channel Bandwidth / Top Channel /1~ 6QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1907.5 75 0 22.7 -2.2 20.5 33.0 12.5 Complied
1907.5 36 37 22.6 -2.2 204 33.0 12.6 Complied
1907.5 36 0 22.6 -2.2 20.4 33.0 12.6 Complied
1907.5 36 18 22.7 -2.2 20.5 33.0 12.5 Complied
1907.5 1 74 23.9 -2.2 21.7 33.0 11.3 Complied
1907.5 1 0 23.9 -2.2 21.7 33.0 11.3 Complied
1907.5 1 36 24.2 -2.2 22.0 33.0 11.0 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 20 MHz Channel Bandwidth / Bottom Channel [ QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1860.0 100 0 23.8 -2.2 21.6 33.0 11.4 Complied
1860.0 50 49 23.8 -2.2 21.6 33.0 11.4 Complied
1860.0 50 0 23.7 -2.2 21.5 33.0 11.5 Complied
1860.0 50 24 23.8 -2.2 21.6 33.0 11.4 Complied
1860.0 1 99 24.3 -2.2 221 33.0 10.9 Complied
1860.0 1 0 24.1 -2.2 21.9 33.0 11.1 Complied
1860.0 1 49 24.3 -2.2 221 33.0 10.9 Complied
Results: 20 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1860.0 100 0 22.8 -2.2 20.6 33.0 12.4 Complied
1860.0 50 49 22.8 -2.2 20.6 33.0 12.4 Complied
1860.0 50 0 22.7 -2.2 20.5 33.0 12.5 Complied
1860.0 50 24 22.8 -2.2 20.6 33.0 12.4 Complied
1860.0 1 99 24.0 -2.2 21.8 33.0 11.2 Complied
1860.0 1 0 23.9 -2.2 21.7 33.0 11.3 Complied
1860.0 1 49 23.9 -2.2 21.7 33.0 11.3 Complied
Results: 20 MHz Channel Bandwidth / Middle Channel — / QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 100 0 23.8 -2.2 21.6 33.0 11.4 Complied
1882.5 50 49 23.8 -2.2 21.6 33.0 11.4 Complied
1882.5 50 0 23.8 -2.2 21.6 33.0 11.4 Complied
1882.5 50 24 23.8 -2.2 21.6 33.0 114 Complied
1882.5 1 99 241 -2.2 21.9 33.0 111 Complied
1882.5 1 0 24.3 -2.2 221 33.0 10.9 Complied
1882.5 1 49 24.3 -2.2 221 33.0 10.9 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 20 MHz Channel Bandwidth / Middle Channel  / 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 100 0 22.8 -2.2 20.6 33.0 12.4 Complied
1882.5 50 49 22.8 -2.2 20.6 33.0 12.4 Complied
1882.5 50 0 22.8 -2.2 20.6 33.0 12.4 Complied
1882.5 50 24 22.8 -2.2 20.6 33.0 12.4 Complied
1882.5 1 99 24.2 -2.2 22.0 33.0 11.0 Complied
1882.5 1 0 24.3 -2.2 22.1 33.0 10.9 Complied
1882.5 1 49 24.3 -2.2 221 33.0 10.9 Complied
Results: 20 MHz Channel Bandwidth / Top Channel / Q  PSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1905.0 100 0 23.6 -2.2 21.4 33.0 11.6 Complied
1905.0 50 49 23.7 -2.2 215 33.0 115 Complied
1905.0 50 0 23.7 -2.2 21.5 33.0 11.5 Complied
1905.0 50 24 23.6 -2.2 21.4 33.0 11.6 Complied
1905.0 1 99 24.2 -2.2 22.0 33.0 11.0 Complied
1905.0 1 0 24.0 -2.2 21.8 33.0 11.2 Complied
1905.0 1 49 24.0 -2.2 21.8 33.0 11.2 Complied
Results: 20 MHz Channel Bandwidth / Top Channel /1~ 6QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1905.0 100 0 22.6 -2.2 204 33.0 12.6 Complied
1905.0 50 49 22.7 -2.2 20.5 33.0 12.5 Complied
1905.0 50 0 22.6 -2.2 20.4 33.0 12.6 Complied
1905.0 50 24 22.6 -2.2 204 33.0 12.6 Complied
1905.0 1 99 23.7 -2.2 21.5 33.0 11.5 Complied
1905.0 1 0 24.0 -2.2 21.8 33.0 11.2 Complied
1905.0 1 49 23.8 -2.2 21.6 33.0 11.4 Complied
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Transmitter Qutput Power (EIRP) (continued)

Test Equipment Used:

ﬁ(s)set Instrument Manufacturer Type No. Serial No. Date Ca libration Due ﬁ?érval

' (Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12
M1geg | Videband Radio | oope ¢ schwarz | cMws00 145923 | 05 Apr 2017 12

Comms Tester

A2845 | Attenuator Radiall R411.806.121 | 24325927 | Calibrated before use -
A2844 | Attenuator Radiall R411.803.121 | 23404066 | Calibrated before use -
S0562 Power Supply Thurlby Thandar PL330QMD 054895 Calibrated before use -
M1269 | Multimeter Fluke 179 90250210 | 13 May 2017 12
G0628 | Signal Generator Rohde & Schwarz | SMBV100A 261847 25 Jan 2017 12
M1835 | Signal Analyser Rohde & Schwarz | FSV30 103050 26 Feb 2017 12
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5.2.2. Transmitter Output Power (EIRP) - UAT
Test Summary:

Test Engineer: Keith Tucker Test Date: 29 June 2016
Test Sample IMEL: 358640070064218

FCC Reference: Part 24.232(c)

Test Method Used: KDB 971168 Section 2.2 footnote 1, Section 5.6 & Notes below

Environmental Conditions:

Temperature (°C): 25
Relative Humidity (%): 41
Note(s):

1. The customer stated that the antenna gain is 0.4 dBi. The antenna gain was added to the conducted
output power to obtain the EIRP.

2. Conducted average power was measured using a calibrated Rohde and Schwarz CMW 500 Wideband
Radio Communication Tester.

3. The RF port of the EUT was connected to the Communication Tester via an RF cable and suitable
attenuation. An RF level offset was entered on the Communication Tester to compensate for the loss of
the attenuator and RF cable.

Test setup:
Multimeter
Radio
Power Supply EUT <«»| RF Attenuator |€3» Communication
Tester
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Transmitter Qutput Power (EIRP) (continued)

Results: 1.4 MHz Channel Bandwidth / Bottom Channel  / QPSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1850.7 6 0 19.2 0.4 19.6 33.0 134 Complied
1850.7 3 3 20.2 0.4 20.6 33.0 12.4 Complied
1850.7 3 0 20.3 0.4 20.7 33.0 12.3 Complied
1850.7 3 1 20.3 0.4 20.7 33.0 12.3 Complied
1850.7 1 5 20.1 0.4 20.5 33.0 125 Complied
1850.7 1 0 20.1 0.4 20.5 33.0 12.5 Complied
1850.7 1 3 20.2 0.4 20.6 33.0 12.4 Complied
Results: 1.4 MHz Channel Bandwidth / Bottom Channel [ 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1850.7 6 0 18.2 0.4 18.6 33.0 14.4 Complied
1850.7 3 3 19.1 0.4 19.5 33.0 13.5 Complied
1850.7 3 0 19.1 0.4 19.5 33.0 135 Complied
1850.7 3 1 19.2 0.4 19.6 33.0 134 Complied
1850.7 1 5 19.2 0.4 19.6 33.0 134 Complied
1850.7 1 0 19.2 0.4 19.6 33.0 134 Complied
1850.7 1 3 19.3 0.4 19.7 33.0 13.3 Complied
Results: 1.4 MHz Channel Bandwidth / Middle Channel  / QPSK
Frequency | Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 6 0 19.1 0.4 19.5 33.0 135 Complied
1882.5 3 3 20.1 0.4 20.5 33.0 125 Complied
1882.5 3 0 20.1 0.4 20.5 33.0 12.5 Complied
1882.5 3 1 20.1 0.4 20.5 33.0 125 Complied
1882.5 1 5 20.0 0.4 20.4 33.0 12.6 Complied
1882.5 1 0 20.0 0.4 20.4 33.0 12.6 Complied
1882.5 1 3 20.1 0.4 20.5 33.0 125 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 1.4 MHz Channel Bandwidth / Middle Channel  / 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 6 0 18.0 0.4 18.4 33.0 14.6 Complied
1882.5 3 3 19.1 0.4 19.5 33.0 13.5 Complied
1882.5 3 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 3 1 19.2 0.4 19.6 33.0 134 Complied
1882.5 1 5 19.1 0.4 19.5 33.0 13.5 Complied
1882.5 1 0 19.1 0.4 19.5 33.0 135 Complied
1882.5 1 3 19.1 0.4 19.5 33.0 13.5 Complied
Results: 1.4 MHz Channel Bandwidth / Top Channel/  QPSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1914.3 6 0 18.5 0.4 18.9 33.0 14.1 Complied
1914.3 3 3 19.7 0.4 20.1 33.0 12.9 Complied
1914.3 3 0 19.7 0.4 20.1 33.0 12.9 Complied
1914.3 3 1 19.7 0.4 20.1 33.0 12.9 Complied
1914.3 1 5 19.7 0.4 20.1 33.0 12.9 Complied
1914.3 1 0 19.8 0.4 20.2 33.0 12.8 Complied
1914.3 1 3 19.7 0.4 20.1 33.0 12.9 Complied
Results: 1.4 MHz Channel Bandwidth / Top Channel /  16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1914.3 6 0 17.8 0.4 18.2 33.0 14.8 Complied
1914.3 3 3 18.9 0.4 19.3 33.0 13.7 Complied
1914.3 3 0 18.9 0.4 19.3 33.0 13.7 Complied
1914.3 3 1 19.0 0.4 194 33.0 13.6 Complied
1914.3 1 5 18.7 0.4 19.1 33.0 13.9 Complied
1914.3 1 0 18.8 0.4 19.2 33.0 13.8 Complied
1914.3 1 3 18.8 0.4 19.2 33.0 13.8 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 3 MHz Channel Bandwidth / Bottom Channel / QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1851.5 15 0 19.3 0.4 19.7 33.0 13.3 Complied
1851.5 8 7 19.2 0.4 19.6 33.0 134 Complied
1851.5 8 0 19.2 0.4 19.6 33.0 134 Complied
1851.5 8 4 19.3 0.4 19.7 33.0 13.3 Complied
1851.5 1 14 20.2 0.4 20.6 33.0 12.4 Complied
1851.5 1 0 20.3 0.4 20.7 33.0 12.3 Complied
1851.5 1 7 20.3 0.4 20.7 33.0 12.3 Complied
Results: 3 MHz Channel Bandwidth / Bottom Channel / 160AM
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1851.5 15 0 18.3 0.4 18.7 33.0 14.3 Complied
1851.5 8 7 18.2 0.4 18.6 33.0 14.4 Complied
1851.5 8 0 18.2 0.4 18.6 33.0 14.4 Complied
1851.5 8 4 18.2 0.4 18.6 33.0 14.4 Complied
1851.5 1 14 19.3 0.4 19.7 33.0 13.3 Complied
1851.5 1 0 194 0.4 19.8 33.0 13.2 Complied
1851.5 1 7 194 0.4 19.8 33.0 13.2 Complied
Results: 3 MHz Channel Bandwidth / Middle Channel /  QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 15 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 8 7 19.1 0.4 19.5 33.0 13.5 Complied
1882.5 8 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 8 4 19.1 0.4 19.5 33.0 13.5 Complied
1882.5 1 14 20.0 0.4 204 33.0 12.6 Complied
1882.5 1 0 20.1 0.4 20.5 33.0 12.5 Complied
1882.5 1 7 20.2 0.4 20.6 33.0 12.4 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 3 MHz Channel Bandwidth / Middle Channel /  160QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 15 0 18.1 0.4 18.5 33.0 14.5 Complied
1882.5 8 7 18.1 0.4 18.5 33.0 145 Complied
1882.5 8 0 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 8 4 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 1 14 19.0 0.4 194 33.0 13.6 Complied
1882.5 1 0 19.1 0.4 19.5 33.0 135 Complied
1882.5 1 7 19.2 0.4 19.6 33.0 134 Complied
Results: 3 MHz Channel Bandwidth / Top Channel / QP SK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1913.5 15 0 18.7 0.4 19.1 33.0 13.9 Complied
1913.5 8 7 18.9 0.4 19.3 33.0 13.7 Complied
1913.5 8 0 19.1 0.4 19.5 33.0 13.5 Complied
1913.5 8 4 19.0 0.4 19.4 33.0 13.6 Complied
1913.5 1 14 19.7 0.4 20.1 33.0 12.9 Complied
1913.5 1 0 19.9 0.4 20.3 33.0 12.7 Complied
1913.5 1 7 19.9 0.4 20.3 33.0 12.7 Complied
Results: 3 MHz Channel Bandwidth / Top Channel / 16 QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1913.5 15 0 17.9 0.4 18.3 33.0 14.7 Complied
1913.5 8 7 18.1 0.4 18.5 33.0 145 Complied
1913.5 8 0 18.2 0.4 18.6 33.0 14.4 Complied
1913.5 8 4 18.1 0.4 18.5 33.0 145 Complied
1913.5 1 14 19.2 0.4 19.6 33.0 134 Complied
1913.5 1 0 19.5 0.4 19.9 33.0 13.1 Complied
1913.5 1 7 194 0.4 19.8 33.0 13.2 Complied
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Transmitter Qutput Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel/  QPSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1852.5 25 0 19.3 0.4 19.7 33.0 13.3 Complied
1852.5 12 13 19.2 0.4 19.6 33.0 134 Complied
1852.5 12 0 19.2 0.4 19.6 33.0 134 Complied
1852.5 12 7 19.2 0.4 19.6 33.0 134 Complied
1852.5 1 24 20.2 0.4 20.6 33.0 12.4 Complied
1852.5 1 0 20.2 0.4 20.6 33.0 12.4 Complied
1852.5 1 12 20.2 0.4 20.6 33.0 12.4 Complied
Results: 5 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1852.5 25 0 18.2 0.4 18.6 33.0 14.4 Complied
1852.5 12 13 18.3 0.4 18.7 33.0 14.3 Complied
1852.5 12 0 18.3 0.4 18.7 33.0 14.3 Complied
1852.5 12 7 18.3 0.4 18.7 33.0 14.3 Complied
1852.5 1 24 19.5 0.4 19.9 33.0 13.1 Complied
1852.5 1 0 195 0.4 19.9 33.0 13.1 Complied
1852.5 1 12 19.5 0.4 19.9 33.0 13.1 Complied
Results: 5 MHz Channel Bandwidth / Middle Channel/  QPSK
Frequency | Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 25 0 19.1 0.4 19.5 33.0 135 Complied
1882.5 12 13 19.1 0.4 19.5 33.0 135 Complied
1882.5 12 0 19.1 0.4 19.5 33.0 13.5 Complied
1882.5 12 7 19.1 0.4 19.5 33.0 135 Complied
1882.5 1 24 20.1 0.4 20.5 33.0 125 Complied
1882.5 1 0 20.1 0.4 20.5 33.0 125 Complied
1882.5 1 12 20.1 0.4 20.5 33.0 125 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel /  160QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 25 0 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 12 13 18.0 0.4 18.4 33.0 14.6 Complied
1882.5 12 0 18.0 0.4 18.4 33.0 14.6 Complied
1882.5 12 7 18.1 0.4 18.5 33.0 14.5 Complied
1882.5 1 24 19.2 0.4 19.6 33.0 134 Complied
1882.5 1 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 1 12 19.1 0.4 19.5 33.0 13.5 Complied
Results: 5 MHz Channel Bandwidth / Top Channel / QP SK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1912.5 25 0 18.9 0.4 19.3 33.0 13.7 Complied
19125 12 13 18.9 0.4 19.3 33.0 13.7 Complied
1912.5 12 0 19.1 0.4 19.5 33.0 13.5 Complied
19125 12 7 19.1 0.4 19.5 33.0 13.5 Complied
19125 1 24 19.8 0.4 20.2 33.0 12.8 Complied
1912.5 1 0 20.1 0.4 20.5 33.0 12.5 Complied
19125 1 12 19.9 0.4 20.3 33.0 12.7 Complied
Results: 5 MHz Channel Bandwidth / Top Channel / 16 QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1912.5 25 0 18.0 0.4 18.4 33.0 14.6 Complied
1912.5 12 13 17.9 0.4 18.3 33.0 14.7 Complied
19125 12 0 18.1 0.4 18.5 33.0 14.5 Complied
1912.5 12 7 18.1 0.4 18.5 33.0 14.5 Complied
1912.5 1 24 18.6 0.4 19.0 33.0 14.0 Complied
1912.5 1 0 19.0 0.4 194 33.0 13.6 Complied
1912.5 1 12 18.8 0.4 19.2 33.0 13.8 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Bottom Channel [ QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1855.0 50 0 19.3 0.4 19.7 33.0 13.3 Complied
1855.0 25 24 19.2 0.4 19.6 33.0 134 Complied
1855.0 25 0 19.3 0.4 19.7 33.0 13.3 Complied
1855.0 25 12 19.3 0.4 19.7 33.0 13.3 Complied
1855.0 1 49 20.2 0.4 20.6 33.0 12.4 Complied
1855.0 1 0 20.3 0.4 20.7 33.0 12.3 Complied
1855.0 1 24 20.2 0.4 20.6 33.0 12.4 Complied
Results: 10 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1855.0 50 0 18.2 0.4 18.6 33.0 14.4 Complied
1855.0 25 24 18.3 0.4 18.7 33.0 14.3 Complied
1855.0 25 0 18.3 0.4 18.7 33.0 14.3 Complied
1855.0 25 12 18.3 0.4 18.7 33.0 14.3 Complied
1855.0 1 49 19.3 0.4 19.7 33.0 13.3 Complied
1855.0 1 0 194 0.4 19.8 33.0 13.2 Complied
1855.0 1 24 19.3 0.4 19.7 33.0 13.3 Complied
Results: 10 MHz Channel Bandwidth / Middle Channel — / QPSK
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 50 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 25 24 19.1 0.4 19.5 33.0 13.5 Complied
1882.5 25 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 25 12 19.2 0.4 19.6 33.0 134 Complied
1882.5 1 49 20.0 0.4 204 33.0 12.6 Complied
1882.5 1 0 20.2 0.4 20.6 33.0 12.4 Complied
1882.5 1 24 20.1 0.4 20.5 33.0 12.5 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel  / 160QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 50 0 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 25 24 18.1 0.4 18.5 33.0 14.5 Complied
1882.5 25 0 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 25 12 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 1 49 19.0 0.4 194 33.0 13.6 Complied
1882.5 1 0 19.1 0.4 19.5 33.0 135 Complied
1882.5 1 24 19.1 0.4 19.5 33.0 13.5 Complied
Results: 10 MHz Channel Bandwidth / Top Channel / Q  PSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1910.0 50 0 19.1 0.4 19.5 33.0 13.5 Complied
1910.0 25 24 19.1 0.4 19.5 33.0 135 Complied
1910.0 25 0 19.1 0.4 19.5 33.0 13.5 Complied
1910.0 25 12 19.1 0.4 19.5 33.0 135 Complied
1910.0 1 49 19.6 0.4 20.0 33.0 13.0 Complied
1910.0 1 0 20.0 0.4 20.4 33.0 12.6 Complied
1910.0 1 24 20.0 0.4 20.4 33.0 12.6 Complied
Results: 10 MHz Channel Bandwidth / Top Channel /1~ 6QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1910.0 50 0 18.1 0.4 18.5 33.0 14.5 Complied
1910.0 25 24 18.1 0.4 18.5 33.0 145 Complied
1910.0 25 0 18.1 0.4 18.5 33.0 145 Complied
1910.0 25 12 18.2 0.4 18.6 33.0 14.4 Complied
1910.0 1 49 19.2 0.4 19.6 33.0 134 Complied
1910.0 1 0 19.6 0.4 20.0 33.0 13.0 Complied
1910.0 1 24 19.6 0.4 20.0 33.0 13.0 Complied
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Transmitter Qutput Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Bottom Channel /| QPSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1857.5 75 0 19.2 0.4 19.6 33.0 134 Complied
1857.5 36 37 19.3 0.4 19.7 33.0 13.3 Complied
1857.5 36 0 19.2 0.4 19.6 33.0 134 Complied
1857.5 36 18 19.2 0.4 19.6 33.0 134 Complied
1857.5 1 74 20.1 0.4 20.5 33.0 12.5 Complied
1857.5 1 0 20.1 0.4 20.5 33.0 12.5 Complied
1857.5 1 36 20.2 0.4 20.6 33.0 12.4 Complied
Results: 15 MHz Channel Bandwidth / Bottom Channel [ 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1857.5 75 0 18.2 0.4 18.6 33.0 14.4 Complied
1857.5 36 37 18.3 0.4 18.7 33.0 14.3 Complied
1857.5 36 0 18.2 0.4 18.6 33.0 14.4 Complied
1857.5 36 18 18.3 0.4 18.7 33.0 14.3 Complied
1857.5 1 74 19.2 0.4 19.6 33.0 134 Complied
1857.5 1 0 19.2 0.4 19.6 33.0 134 Complied
1857.5 1 36 19.3 0.4 19.7 33.0 13.3 Complied
Results: 15 MHz Channel Bandwidth / Middle Channel  / QPSK
Frequency | Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 75 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 36 37 19.2 0.4 19.6 33.0 134 Complied
1882.5 36 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 36 18 19.2 0.4 19.6 33.0 134 Complied
1882.5 1 74 20.0 0.4 20.4 33.0 12.6 Complied
1882.5 1 0 20.2 0.4 20.6 33.0 12.4 Complied
1882.5 1 36 20.3 0.4 20.7 33.0 12.3 Complied
UL VS LTD Page 35 of 137




TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07W

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Middle Channel  / 16QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1882.5 75 0 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 36 37 18.1 0.4 18.5 33.0 14.5 Complied
1882.5 36 0 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 36 18 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 1 74 194 0.4 19.8 33.0 13.2 Complied
1882.5 1 0 195 0.4 19.9 33.0 13.1 Complied
1882.5 1 36 19.6 0.4 20.0 33.0 13.0 Complied
Results: 15 MHz Channel Bandwidth / Top Channel / Q  PSK
Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1907.5 75 0 19.1 0.4 19.5 33.0 13.5 Complied
1907.5 36 37 19.1 0.4 19.5 33.0 135 Complied
1907.5 36 0 19.1 0.4 19.5 33.0 13.5 Complied
1907.5 36 18 19.2 0.4 19.6 33.0 134 Complied
1907.5 1 74 19.8 0.4 20.2 33.0 12.8 Complied
1907.5 1 0 20.0 0.4 20.4 33.0 12.6 Complied
1907.5 1 36 20.1 0.4 20.5 33.0 125 Complied
Results: 15 MHz Channel Bandwidth / Top Channel /1~ 6QAM
Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)
1907.5 75 0 18.1 0.4 18.5 33.0 14.5 Complied
1907.5 36 37 18.1 0.4 18.5 33.0 145 Complied
1907.5 36 0 18.1 0.4 18.5 33.0 145 Complied
1907.5 36 18 18.2 0.4 18.6 33.0 14.4 Complied
1907.5 1 74 19.3 0.4 19.7 33.0 13.3 Complied
1907.5 1 0 19.5 0.4 19.9 33.0 13.1 Complied
1907.5 1 36 19.6 0.4 20.0 33.0 13.0 Complied
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Transmitter Output Power (EIRP) (continued)
Results: 20 MHz Channel Bandwidth / Bottom Channel [ QPSK

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)

1860.0 100 0 19.3 0.4 19.7 33.0 13.3 Complied
1860.0 50 49 19.2 0.4 19.6 33.0 134 Complied
1860.0 50 0 19.2 0.4 19.6 33.0 134 Complied
1860.0 50 24 19.3 0.4 19.7 33.0 13.3 Complied
1860.0 1 99 20.1 0.4 20.5 33.0 12.5 Complied
1860.0 1 0 20.1 0.4 20.5 33.0 125 Complied
1860.0 1 49 20.2 0.4 20.6 33.0 12.4 Complied

Results: 20 MHz Channel Bandwidth / Bottom Channel [ 160AM

Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)

1860.0 100 0 18.2 0.4 18.6 33.0 14.4 Complied
1860.0 50 49 18.1 0.4 18.5 33.0 145 Complied
1860.0 50 0 18.1 0.4 18.5 33.0 145 Complied
1860.0 50 24 18.3 0.4 18.7 33.0 14.3 Complied
1860.0 1 99 194 0.4 19.8 33.0 13.2 Complied
1860.0 1 0 194 0.4 19.8 33.0 13.2 Complied
1860.0 1 49 194 0.4 19.8 33.0 13.2 Complied

Results: 20 MHz Channel Bandwidth / Middle Channel [ QPSK

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)

1882.5 100 0 19.2 0.4 19.6 33.0 134 Complied
1882.5 50 49 19.1 0.4 19.5 33.0 13.5 Complied
1882.5 50 0 19.2 0.4 19.6 33.0 13.4 Complied
1882.5 50 24 19.3 0.4 19.7 33.0 13.3 Complied
1882.5 1 99 19.9 0.4 20.3 33.0 12.7 Complied
1882.5 1 0 20.1 0.4 20.5 33.0 12.5 Complied
1882.5 1 49 20.1 0.4 20.5 33.0 12.5 Complied
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Transmitter Output Power (EIRP) (continued)
Results: 20 MHz Channel Bandwidth / Middle Channel /[ 160AM

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)

1882.5 100 0 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 50 49 18.1 0.4 18.5 33.0 14.5 Complied
1882.5 50 0 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 50 24 18.2 0.4 18.6 33.0 14.4 Complied
1882.5 1 99 19.5 0.4 19.9 33.0 13.1 Complied
1882.5 1 0 19.7 0.4 20.1 33.0 12.9 Complied
1882.5 1 49 19.7 0.4 20.1 33.0 12.9 Complied

Results: 20 MHz Channel Bandwidth / Top Channel / Q  PSK

Frequency Resource Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)

1905.0 100 0 19.1 0.4 195 33.0 135 Complied
1905.0 50 49 19.1 0.4 19.5 33.0 135 Complied
1905.0 50 0 19.2 0.4 19.6 33.0 134 Complied
1905.0 50 24 19.1 0.4 19.5 33.0 135 Complied
1905.0 1 99 19.7 0.4 20.1 33.0 12.9 Complied
1905.0 1 0 19.9 0.4 20.3 33.0 12.7 Complied
1905.0 1 49 19.9 0.4 20.3 33.0 12.7 Complied

Results: 20 MHz Channel Bandwidth / Top Channel/1  60QAM

Frequency Resource | Resource | Conducted | Antenna EIRP EIRP Margin Result
(MHz) Block(s) Block RF Power Gain (dBm) Limit (dB)
Offset (dBm) (dBi) (dBm)

1905.0 100 0 18.1 0.4 18.5 33.0 14.5 Complied
1905.0 50 49 18.1 0.4 18.5 33.0 145 Complied
1905.0 50 0 18.2 0.4 18.6 33.0 14.4 Complied
1905.0 50 24 18.1 0.4 18.5 33.0 145 Complied
1905.0 1 99 19.1 0.4 19.5 33.0 13.5 Complied
1905.0 1 0 19.2 0.4 19.6 33.0 134 Complied
1905.0 1 49 19.3 0.4 19.7 33.0 13.3 Complied
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Transmitter Qutput Power (EIRP) (continued)

Test Equipment Used:

ﬁ(s)set Instrument Manufacturer Type No. Serial No. Date Ca libration Due ﬁ?érval

' (Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12
M1geg | Videband Radio | oope ¢ schwarz | cMws00 145923 | 05 Apr 2017 12

Comms Tester

A2845 | Attenuator Radiall R411.806.121 | 24325927 | Calibrated before use -
A2844 | Attenuator Radiall R411.803.121 | 23404066 | Calibrated before use -
S0562 Power Supply Thurlby Thandar PL330QMD 054895 Calibrated before use -
M1269 | Multimeter Fluke 179 90250210 | 13 May 2017 12
G0628 | Signal Generator Rohde & Schwarz | SMBV100A 261847 25 Jan 2017 12
M1835 | Signal Analyser Rohde & Schwarz | FSV30 103050 26 Feb 2017 12
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5.2.3. Transmitter Peak-To-Average Ratio (PAR)

Test Summary:

Test Engineer:

Keith Tucker Test Date: 21 June 2016

Test Sample IMEI:

358640070064218

FCC Reference:

Part 24.232(d)

Test Method Used:

KDB 971168 Section 5.7.1

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

38

Note(s):

1. The CCDF analyser function of a communications test set was used to measure PAR when the EUT was
transmitting with both QPSK and 16QAM modulations, all supported channel bandwidths on bottom,
middle and top channels for 1 resource block. Maximum PAR levels associated with a probability of
0.1% were recorded.

Test setup:

Multimeter
Radio
Power Supply > EUT <»| RF Attenuator |€3» Communication
Tester
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 1.4 MHz Channel Bandwidth / QPSK

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) | Block Offset (dB) (dB) (dB)
Bottom 1 0 3.5 13.0 9.5 Complied
Middle 1 0 3.7 13.0 9.3 Complied
Top 1 0 3.3 13.0 9.7 Complied
% General Purpose RF Measurement - V15,100 - Base U 35100 & % General Purpose RF Measurement - V15.100 - Base Y 35100 A7)
Power  FFT Spectium 10 Recorder  EPS Power  FFT Spectrum 10 Recorder | EPS
Freuency: 1850.70000 Ref Level -8.00 ConnectorREICOM Freuency: 1882.50000 Ref Level -8.00 CotingctorRE1COM
Px oot oy - Px off v - Bx off oy - Pr ooty - Bx off oy - Bx oty -
100 2ephailty[%) BANGH 100 Rrppahilty[%) EAVGN
10 \ W Current 10 \ MW Currert
1 1
01 01
0ot 0ot
o001 o001
0.0001 0.0001
0.00001 0.00001
0000001 d8 0.000001 o8
ik 22 3 4 5 B 7 8 @ 12 1% 14 1% 18 1920 001 2 3 4 8 & 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Statistic Court 200/ 200 Probability Statistic Court 200200 Probability
p o
Sarple Count 1583334 Pnggg; gj;; ‘:g Sarnple Count 1583200 :Dnggg;’ gg;g ‘::
“Sample Time 190.000 ms el nizd “Sample Time 190.000 ms e il
0,1000% 3.516 dB 01000% 3.703 dB
Ay Power 24.102 dBm 00100% 3563 dB Ay Power 24006 dBm 00100% 4.547 dB
IMax Power 27668 (Bm 0,0010% 3563 dB Iax Power 28.534 dBm 00010% 4.547 dB
PAR 3565 dB 0,0001% 3.563 dB FAR 4.588 dB 0.0001% 4.591 dB
Bottom Channel / QPSK Middle Channel / QPSK
% General Purpose RF Measurement - V15,100 - Base U 35100 &
Power  FFT Spectium |0 Recorder  EPS
Freuency: 1914.30000 Ref Level -8.00 ConnectorREICOM
Px oot oy - Px off v Bx  off -
1001 i
bability[%] BANGH
10 \ W Current
1
01
0ot
o001
0.0001
0.00001
0000001 d8
ik 2 3 4 8 B 7 8 8@ 12 1% 14 1% 18 1920
Statistic Count 200 / 200 Probability
p
Sarple Count 1583200 Pnggg; ggz ‘:g
“Sample Time 190.000 ms el el
0,1000% 3.328 dB
Avg Power 24.174 dBm 0,M00% 3.328 B
Max Power 21560 dBm 00010% 3.375 B
PAR 3.386 dB 0,0001% 3.375 dB
Top Channel / QPSK
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 1.4 MHz Channel Bandwidth / 16QAM

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 4.7 13.0 8.3 Complied
Middle 1 0 5.0 13.0 8.0 Complied
Top 1 0 4.5 13.0 8.5 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency, 1850.70000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
L Px of — Bx  off — e ooty — Px off ¢ — Bx ot v —
100 ility[%] e 100 bility[%] BAGh
10 \ WCurent 10 \ M Current
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
o001 2 3 4 5 B 7 8 0 10 110 12 13 14 15 18 1920 o001+ 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
b o
Sample Count 1583334 JDUEEE ; izzg ‘:: Sarmple Cout 1583334 :DUEEE ; iggi ‘:E
Sample Time 190.000 ms . > il Sample Time 190.000 ms . 2 2l
0,1000% 473 dB 0,1000% 4.969 dB
Ay Power 23715 dBm 0,0100% 473 dB Ay Power 23601 dBm 00100% 5016 dB
Max Power 28.507 dBm 0,0010% 4781 dB Max Power 28631 dBm 00010% 5.016 dB
PAR 4.792 dB 0,0001% 4781 dB PAR 5.030 dB 00001% 5.063 dB
Bottom Channel / 16QAM Middle Channel / 16QAM
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Frequency, 1914.30000 Ref. Level -8.00 Connector,RFICOM
L Px of — Bx off oy —
100 Ruahh BAWGN
10 MCurent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 11 12 13 14 15 18 1920
Statistic Count 200 200 Prohability
b
Sample Count 1583334 JDUEEE ; 21;; ‘::
Sample Time 190.000 ms . > L
0,1000% 4453 dB
Ay Power 23124 (Bm 0,0100% 1453 dB
Max Power 21619 dBm 0,0010% 4.500 (B
PAR 4496 dB 0,0001% 4.500 dB
Top Channel / 16QAM
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 3 MHz Channel Bandwidth / QPSK

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 4.3 13.0 8.7 Complied
Middle 1 0 4.3 13.0 8.7 Complied
Top 1 0 34 13.0 9.6 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency, 1851.50000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
L Px of — Bx off oy — e ooty — Px off ¢ — Bx ot v —
100 Ly hailty[ %] e 100 peopabilty]%] Breh
10 \ WCurent 10 \ M Current
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
By & = 5§ B 7 B8 8 10 11 12 13 14 15 16 17 18 1920 o001 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
b o
Sample Count 3166532 JDUEEE ; ;;;2 ‘:: Sarmple Cout 3166532 :DUEEE ; i:;g ‘:E
Sample Time 190.000 ms . > e L Sample Time 190.000 ms . 2 A
0,1000% 4.266 dB 0,1000% 4.266 dB
Ay Power 24209 (Bm 0,0100% 4313 dB Ay Power 24.23 dBm 00100% 4313 dB
Max Power 28.563 dBm 0,0010% 4359 dB Max Power 28600 dBm 00010% 4313 dB
PAR 4354 dB 0,0001% 4.359 dB PAR 4364 dB 00001% 4.359 dB
Bottom Channel / QPSK Middle Channel / QPSK
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Frequency, 1913.50000 Ref. Level -8.00 Connector,RFICOM
L Px of — Bx off oy —
100 i
ahility[%)] BANWGN
10 \ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 14 12 13 14 15 18 47 18 18 20
Statistic Count 200 200 Prohability
b
Sample Count 3166532 JDUEEE ; ;';Z ‘::
Sample Time 190.000 ms . > A L
0,1000% 3422 1B
Ay Power 24.142 (Bm 0,0100% 3.469 dB
Max Power 27657 dBm 0,0010% 3.469 dB
PAR 3515 dB 0,0001% 3469 B
Top Channel / QPSK
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 3 MHz Channel Bandwidth / 16QAM

Ratio .
Resource Resource PAR L Margin
Channel Limit Result
Block(s) Block Offset (dB) (dB)
(dB)
Bottom 1 0 4.7 13.0 8.3 Complied
Middle 1 0 4.8 13.0 8.2 Complied
Top 1 0 3.9 13.0 9.1 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency, 1851.50000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
L Px of — Bx off oy — e ooty — Px off ¢ — Bx ot v —
100 ility[%] e 100 bility[%] BAGh
10 \ W Cunent 10 W Current
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
o001 2 3 4 5 B 7 8 0 10 1 12 13 14 15 18 47 18 18 20 o001+ 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
Sample Count 3166400 JDUEEE"; iz;i ‘:: Sarmple Cout 3166532 :DUEEEU; ig;i ‘:E
Sample Time 190.000 ms . > i C Sample Time 190.000 ms . 2 2t -
0,1000% 4.688 dB 0,1000% 4.781 dB
Ay Power 23826 (Bm 0,0100% 473 dB Ay Power 23773 dBm 00100% 4.781 dB
Max Power 28.594 dBm 0,0010% 4734 dB Max Power 28601 dBm 00010% 4.828 dB
PAR 4.768 dB 0,0001% 4781 dB PAR 1828 dB 00001% 4.828 dB
Bottom Channel / 16QAM Middle Channel / 16QAM
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS

Frequency, 1913.50000 Ref. Level -8.00 Connector,RFICOM

L Px of — Bx  off ¥ —
100 i
ity %] BAWGN
10 '\ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 14 12 13 14 15 18 47 18 18 20
Statistic Count 200 200 Prohability
b
Sample Count 3166534 JDUEEE ; ;;ij ‘::
Sample Time 190.000 ms . > el
0,1000% 3891 B
Ay Power 23.77_1 dBm 0,0100% 3.938 dB
Max Power 21716 (Bm 0,0010% 3.938 (B
PAR 4.006 dB 0,0001% 3.984 B

Top Channel / 16QAM

Page 44 of 137

UL VS LTD



TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07W

ISSUE DATE: 03 AUGUST 2016

Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 5 MHz Channel Bandwidth / QPSK

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 35 13.0 9.5 Complied
Middle 1 0 34 13.0 9.6 Complied
Top 1 0 3.4 13.0 9.6 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency, 1852,50000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
L Px of — Bx off oy — e ooty — Px off ¢ - Bx ot v —
100 i 100 i
hability[%] BANWGN ahility[%) BANGN
10 \ WCurent 10 \ M Current
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
o001 2 3 4 5 B 7 8 0 10 14 12 13 14 15 18 47 18 18 20 o001+ 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
b o
Sample Count 4749600 JDUEEE ; ;Zgg ‘:: Sarmple Cout 4749600 :DUEEE ; i?gg ‘:E
Sample Time 190.000 ms . > =l Sample Time 190.000 ms . 2 it ¢
0,1000% 3.469 B 0,1000% 3422 (B
Ay Power 24.150 (Bm 0,0100% 3469 dB Ay Power 24107 dBm 00100% 3.469 dB
Max Power 27684 (Bm 0,0010% 3516 dB Max Power 27619 dBm 00010% 3.469 dB
PAR 3534 dB 0,0001% 3.516 B PAR 3512 dB 00001% 3.516 dB
Bottom Channel / QPSK Middle Channel / QPSK
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Frequency, 1912,50000 Ref. Level -8.00 Connector,RFICOM
L Px of — Bx off oy —
100 Reghahility[%] e
10 \ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 114 12 13 14 15 18 47 18 18 20
Statistic Court 200/ 200 Probability
B
Sample Count 4749600 JDUEEE ; ;2?: ‘::
Sample Time 190.000 ms . > A L
0,1000% 3422 1B
Ay Power 24280 (Bm 0,0100% 3422 (B
Max Power 21.752 (Bm 0,0010% 3.469 dB
PAR 3471 dB 0,0001% 3469 B
Top Channel / QPSK
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 5 MHz Channel Bandwidth / 16QAM

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB)
(dB)
Bottom 1 0 4.5 13.0 8.5 Complied
Middle 1 0 4.7 13.0 8.3 Complied
Top 1 0 4.5 13.0 8.5 Complied
& General Purpose RF Measurement - V35,100 - Base i 3.5.100 87] & General Purpose RF Measurement - V3.5.100 - Base V 35100 87
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS |
Frequency, 1852,50000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
Px on . a5 Qx off " s Bx  off ¥ e Px on % aw Px o ¥. s Bx  off ¥ b
100 Benhahility[%] e 100 hility[%] BAGh
10 \ W Cunent 10 W Current
1 1
01 01
0ot 0ot
0.001 0.001
0.0001 0.0001
0.00001 0.00001
0000001 o8 0000001 o8
001 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 47 48 13 20 0 203 4 5 & 7 & 0 0 11 12 43 14 15 16 17 13 1920
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
Sample Count 4750000 JDUEEE"; ii;g ‘:: Sample Count 4749600 :DUEEEU; ig;g ‘:E
Sample Time 190.000 ms . > st Sample Time 190.000 ms . 2 sl
0,1000% 4.500 dB 0,1000% 4.734 dB
Ay Power 23953 (Bm 0,0100% 4547 dB Ay Power 23749 dBm 00100% 4.781 dB
Max Power 28.529 (Bm 0,0010% 4547 dB Max Power 28532 dBm 00010% 4.781 dB
PAR 4517 dB 0.0001% 4547 1B PAR 14783 dB 0.0001% 4781 dB
Bottom Channel / 16QAM Middle Channel / 16QAM
& General Purpose RF Measurement - V35,100 - Base i 3.5.100 87]

Power

FET Spectrum

10 Recorder _ EPS

Frequency, 1912,50000 Ref. Level -8.00 Connector,RFICOM

L Px of — Bx off oy —
100 i
hility[%] BANWGN
10 MCurent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 1 12 13 14 15 18 47 18 18 20
Skatistic Court 200 / 200 Probability .
b ¥
Sample Count 4750000 JDUEEE ; 232; ‘::
Sample Time 190.000 ms . > st
0,1000% 4547 B
Ay Power 23280 (Bm 0,0100% 1547 4B
Max Power 27851 dBm 0,0010% 1594 (B
PAR 4571 dB 0,0001% 459 dB
Top Channel / 16QAM
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 10 MHz Channel Bandwidth / QPSK

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 4.1 13.0 8.9 Complied
Middle 1 0 4.1 13.0 8.9 Complied
Top 1 0 4.1 13.0 8.9 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency, 1855.00000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
L Px of — Bx off oy — e ooty — Px off ¢ — Bx ot v —
100 By babilty[%] Ben 1004 Beohabilty]%)] Bich
10 \ WCurent 10 \ M Current
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
o001 2 3 4 5 B 7 8 0 10 14 12 13 14 15 18 47 18 18 20 o001 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Court 200/ 200 Probability Statietic Court 200/ 200 Probability
b o
Sample Count 499600 JDUEEE ; igﬁ ‘:: Sarmple Cout 9499600 :DUEEE ; ig;g ‘:E
Sample Time 190.000 ms . > chid Sample Time 190.000 ms . 2 i
0,1000% 4.078 dB 0,1000% 4.125 dB
Ay Power 24.290 (Bm 0,0100% 1078 dB Ay Power 24.226 dBm 00100% 4.125 dB
Max Power 28415 dBm 0,0010% 1.078 dB Max Power 28404 dBm 00010% 4.125 dB
PAR 4.126 dB 0,0001% 4.125 dB PAR 4177 dB 00001% 4172 dB
Bottom Channel / QPSK Middle Channel / QPSK
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Freguency, 1910.00000 Ref. Level -8.00 Connector,RFICOM
L Px of — Bx off oy —
100 i
ahility[%)] BANWGN
10 \ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 114 12 13 14 15 18 47 18 18 20
Statistic Count 200 200 Prohability
b
Sample Count 9499200 JDUEEE ; iz;ﬁ ‘::
Sample Time 190.000 ms . > sl
0,1000% 4.125 dB
Ay Power 24.161 dBm 0,0100% 1.125 4B
Max Power 28.327 dBm 0,0010% 1172 1B
PAR 4.166 dB 0,0001% 4172 dB
Top Channel / QPSK
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 10 MHz Channel Bandwidth / 16QAM

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 4.5 13.0 8.5 Complied
Middle 1 0 4.6 13.0 8.4 Complied
Top 1 0 4.1 13.0 8.9 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency, 1855.00000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
L Px of — Bx off oy — e ooty — Px off ¢ — Bx ot v —
100 ility[%] e 100 bility[%] BAGh
10 \ WCurent 10 MCurrent
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
o001 2 3 4 5 B 7 8 0 10 114 12 13 14 15 18 47 18 18 20 o001 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
b o
Sample Count 499600 JDUEEE ; izgg ‘:: Sarmple Cout 9499600 :DUEEE ; igls ‘:E
Sample Time 190.000 ms . > o L Sample Time 190.000 ms . 2 -
0,1000% 4453 dB 0,1000% 4.594 dB
Ay Power 23917 (Bm 0,0100% 1453 dB Ay Power 23771 dBm 00100% 4641 dB
Max Power 28431 dBm 0,0010% 1453 dB Max Power 28431 dBm 00010% 4641 dB
PAR 4514 dB 0,0001% 4.500 dB PAR 4.660 dB 00001% 4.641 dB
Bottom Channel / 16QAM Middle Channel / 16QAM
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Freguency, 1910.00000 Ref. Level -8.00 Connector,RFICOM
L Px of — Bx off oy —
100 i
hility[%] BANWGN
10 \ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 114 12 13 14 15 18 47 18 18 20
Statistic Count 200 200 Prohability
b
Sample Count 499600 JDUEEE ; ig;ﬁ ‘::
Sample Time 190.000 ms . > sl
0,1000% 4.125 dB
Ay Power 24.209 (Bm 0,0100% 1.125 4B
Max Power 28312 dBm 0,0010% 4.125 (B
PAR 4.164 dB 0,0001% 4172 dB
Top Channel / 16QAM
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 15 MHz Channel Bandwidth / QPSK

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 3.6 13.0 9.4 Complied
Middle 1 0 3.3 13.0 9.7 Complied
Top 36 0 4.5 13.0 8.5 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency. 1857.50000 Ref Level. —8.00 Connector RFICOM Frequency. 1882.50000 Ref, Level. —8.00 Connector RFICOM
L Px of Bx off oy — e ooty — Px off ¢ — Bx ot v —
100 i 100 i
hability[%] BANWGN hability[%] BANGN
10 WCurent 10 \ M Current
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
By & 6B 7 8 0 10 1213 14 15 16 17 18 1920 Ay &t § & 7 8 9 10 11 12 13 14 15 16 17 18 1820
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
b o
Sample Count 18995800 JDUEEE ; ;;:‘; ‘:: Sarmple Cout 16999200 :DUEEE ; ig;: ‘:E
Sample Time 190.000 ms . > e £ Sample Time 190.000 ms . 2 Tl
0,1000% 3.609 B 0,1000% 3.328 dB
Ay Power 24.108 (Bm 0,0100% 3656 dB Ay Power 24336 dBm 00100% 4,078 dB
Max Power 21.784 (Bm 0,0010% 3.656 B Max Power 28617 dBm 00010% 4.219 dB
PAR 3676 dB 0,0001% 3.65 dB PAR 4.280 dB 00001% 4.266 dB
Bottom Channel / QPSK Middle Channel / QPSK
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Frequency, 1907.50000 Ref. Level -8.00 Connector,RFICOM
L Px of Bx off oy —
100 i
ahility[%)] BANWGN
10 \ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
By & = 5 B 7 8 8§ 10 1213 14 15 16 17 18 1920
Statistic Count 200 200 Prohability
b
Sample Count 18999200 JDUEEE ; ;giz ‘::
Sample Time 190.000 ms . > o =
0,1000% 4453 dB
Ay Power 24.11_-‘1 dBm 0,0100% 4.500 dB
Max Power 28656 (Bm 0,0010% 4.500 (B
PAR 4542 dB 0,0001% 4547 dB
Top Channel / QPSK
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 15 MHz Channel Bandwidth / 16QAM

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 4.8 13.0 8.2 Complied
Middle 1 0 4.5 13.0 8.5 Complied
Top 1 0 4.7 13.0 8.3 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency. 1857.50000 Ref Level. —8.00 Connector RFICOM Frequency. 1882.50000 Ref, Level. —8.00 Connector RFICOM
L Px of — Bx off oy — e ooty — Px off ¢ — Bx ot v —
100 ility[%] e 100 hility[%] BAGh
10 \ WCurent 10 MCurrent
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
o001 2 3 4 5 B 7 8 0 10 114 12 13 14 15 18 47 18 18 20 o001 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
b o
Sample Count 18995800 JDUEEE ; i;;z ‘:: Sarmple Cout 16999200 :DUEEE ; igz; ‘:E
Sample Time 190.000 ms . > o L Sample Time 190.000 ms . 2 -
0,1000% 4781 dB 0,1000% 4.547 dB
Ay Power 23698 (Bm 0,0100% 1828 dB Ay Power 24.063 dBm 00100% 4591 dB
Max Power 28.545 dBm 0,0010% 1.828 dB Max Power 28688 dBm 00010% 4591 dB
PAR 4848 dB 0,0001% 4.828 dB PAR 1625 dB 00001% 4.594 dB
Bottom Channel / 16QAM Middle Channel / 16QAM
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Frequency, 1907.50000 Ref. Level -8.00 Connector,RFICOM
L Px of — Bx off oy —
100 i
ity %] BAWGN
10 \ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 14 12 13 14 15 18 47 18 18 20
Statistic Count 200 200 Prohability
b
Sample Count 18999200 JDUEEE ; igz ‘::
Sample Time 190.000 ms . > ol
0,1000% 4.688 dB
Ay Power 23970 (Bm 0,0100% 4734 dB
Max Power 28.715 dBm 0,0010% 4.134 (B
PAR 4.745 dB 0,0001% 473 dB
Top Channel / 16QAM
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 20 MHz Channel Bandwidth / QPSK

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 35 13.0 9.5 Complied
Middle 1 0 3.5 13.0 9.5 Complied
Top 1 0 4.3 13.0 8.7 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency, 1860.00000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
L Px of — Bx off oy — e ooty — Px off ¢ — Bx ot v —
100 i 100 i
ahility[%)] BANWGN ahility[%) BANGN
10 \ WCurent 10 \ M Current
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
o001 2 3 4 5 B 7 8 0 10 14 12 13 14 15 18 47 18 18 20 o001 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
b o
Sample Count 18995800 JDUEEE ; ;jg ‘:: Sarmple Cout 16995800 :DUEEE ; iigg ‘:E
Sample Time 190.000 ms . > AL Sample Time 190.000 ms . 2 L2ok ¢
0,1000% 3.516 B 0,1000% 3469 dB
Ay Power 24198 dBm 0,0100% 3563 dB Ay Power 24.290 dBm 00100% 3516 dB
Max Power 21.786 (Bm 0,0010% 3563 dB Max Power 27833 dBm 00010% 3516 dB
PAR 3.588 dB 0,0001% 3.563 B PAR 3.543 dB 00001% 3.516 dB
Bottom Channel / QPSK Middle Channel / QPSK
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Frequency, 1905.00000 Ref. Level -8.00 Connector,RFICOM
L Px of — Bx off oy —
100 By babilty[%] BAcn
10 \ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 11 12 13 14 15 18 47 18 18 20
Statistic Count 200 200 Prohability
b
Sample Count 18995800 JDUEEE ; ig:: ‘::
Sample Time 190.000 ms . > Lt E
0,1000% 4313 dB
Ay Power 24.044 (Bm 0,0100% 1.359 4B
Max Power 28.448 (Bm 0,0010% 4359 (B
PAR 4404 dB 0,0001% 4.359 dB
Top Channel / QPSK
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 20 MHz Channel Bandwidth / 16QAM

Ratio .
Channel Resource Resource PAR Limit Margin Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 4.6 13.0 8.4 Complied
Middle 1 0 4.5 13.0 8.5 Complied
Top 1 0 4.4 13.0 8.6 Complied
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5% %" General Purpose RF Measurement - V3.5.100 - Base U 35400 &%)
Power  FFT Spectium 10 Recorder  EPS Power | FFT Spectrum | 10 Recorder  EPS
Frequency, 1860.00000 Ref. Level -8.00 Connector,RFICOM Frequency, 1882,50000 Ref. Level. -8.00 CDnngn\urﬁHCOM
L Px of — Bx off oy — e ooty — Px off ¢ — Bx ot v —
100 hility[%] e 100 ility[%] BAGh
10 \ WCurent 10 \ M Current
1 1
01 01
001 001
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
o001 2 3 4 5 B 7 8 0 10 11 12 13 14 15 18 47 18 18 20 o001 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistic Count 200 200 Prohability Statistic Count 200/ 200 Probability
b o
Sample Count 18995800 JDUEEE ; i:jg ‘:: Sarmple Cout 16995800 :DUEEE ; iig ‘:E
Sample Time 190.000 ms . > il « Sample Time 190.000 ms . 2 i
0,1000% 459 dB 0,1000% 4.500 dB
Ay Power 23845 dBm 0,0100% 1641 dB Ay Power .32 dBm 00100% 4500 dB
Max Power 28.55 (Bm 0,0010% 1641 dB Max Power 28912 dBm 00010% 4547 dB
PAR 4.711 dB 0,0001% 4641 dB PAR 4588 dB 00001% 4.547 dB
Bottom Channel / 16QAM Middle Channel / 16QAM
%" General Purpose RF Measurement - V3.5.100 - Base U 3.5.100 5%
Power  FFT Spactrum 10 Recorder  EPS
Frequency, 1905.00000 Ref. Level -8.00 Connector,RFICOM
L Px of — Bx off oy —
100 i
hility[%] BANWGN
10 \ M Cunent
1
01
001
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 0 10 114 12 13 14 15 18 47 18 18 20
Statistic Count 200 200 Prohability
b
Sample Count 18999200 JDUEEE ; 32;3 ‘::
Sample Time 190.000 ms . > s ¢
0,1000% 4.406 dB
Ay Power 23.9-1_2 dBm 0,0100% 1.406 4B
Max Power 28.466 (Bm 0,0010% 1453 (B
PAR 4525 dB 0,0001% 4453 dB
Top Channel / 16QAM
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Test Equipment Used:

Qiﬁa Instrument Manufacturer Type No. erial No. Date Ca libration Due I?l?(lalrval
(Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12
M1geg | Videband Radio Rohde & Schwarz | CMW500 145923 05 Apr 2017 12
Comms Tester
A2845 | Attenuator Radiall R411.806.121 | 24325927 | Calibrated before use -
A2844 | Attenuator Radiall R411.803.121 | 23404066 | Calibrated before use -
S0562 Power Supply Thurlby Thandar PL330QMD 054895 Calibrated before use -
M1269 | Multimeter Fluke 179 90250210 | 13 May 2017 12
G0628 | Signal Generator Rohde & Schwarz | SMBV100A 261847 25 Jan 2017 12
M1835 | Signal Analyser Rohde & Schwarz | FSV30 103050 26 Feb 2017 12
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5.2.4. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer: Keith Tucker Test Date: 22 June 2016
Test Sample IMEL: 358640070064218
FCC Reference: Part 2.1049

Test Method Used:

KDB 971168 Section 4.2

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

56

Note(s):

1. Occupied bandwidth (99% bandwidth) was measured using a signal analyser 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 RF port of the EUT was connected to the signal analyser via RF cables, directional coupler and
suitable attenuation.

Test setup:
Multimeter

4
A

Directional Radio

Power Supply > EUT <«—»| RF Attenuator |€ <«—»| Communication
Coupler Tester
Signal Analyser |« RF Attenuator |« » 50 Q Load
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Transmitter Occupied Bandwidth (continued)

Results: 1.4 MH

z Channel Bandwidth / QPSK

Channel

Resource
Block
Offset

Resource
Block(s)

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

Bottom

6 0

30

100

1.106

Middle
Top

6 0
6 0

30
30

100
100

1.086
1.098

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 2060 dB @ RBW 30 kHz Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 30 kHz
At 35d8  SWT 1ms @ VBW 100kHz  Mode Sweep At 35d8  SWT 1ms @ YBW 100 kHz  mode Sweep
[0 1k view [0 1k view
mif] 13.36 dBm) Mi[1] 16.34 dBm|
1.85091880 GHz 188217180 GHz|
30 dar Oce By 1.105788712 MHz] 30 daen Qcc Bwe 1086251809 MHz]
204 204 ¥
M1
A X v F‘/ n i
ind e A e ] o P AT ATAY] L B APl o
7
|
o / A o / \I
7 5 / 3
) \ / |
-1 d f T -1 d 1 v
| | / \
50 | L s / \\
A v S J
I / Al O L W SEAPATY
& A oy A
-0 dem 40 d
50 d 50 d
CF 1.8507 GHz 691 pts Span 2.7 MHz CF 1.8825 GHz 691 pts Span 2.7 MHz
v - v —
i [ jl W) wa
1124188600008 1124188600008
Date: 22.078.2016 15:08:30 Date: 22.078.2016 15:08:13
Spectrum ] ué:
Ref Level 40.00 dbm  Offset 2050 db @ RBW 30 kHz
At 35d8  SWT 1ms @ VBW 100kHz  Made Sweep
[0 1k view
mif] 13.35 dBm)
1.91414760 GHz
30 dam Oce By 1.097973951 MHz]
204
Vit
i B T oy e
F =z
\
; ) |
I \
/
04 { L
| |
)
o ®,
A R s ‘w{\“ A
ey Ml ¥ ]
-30
-4
-50 d
CF 1.9143 GHz 691 pts Span 2.7 MHz
i G v
1124188 600008
Date: 22.0TN.201€ 19:10:06
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Transmitter Occupied Bandwidth (continued)

Results: 1.4 MHz Channel Bandwidth / 160QAM

Resource
Block
Offset

Resource

Channel Block(s)

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

Bottom 6 0

30

100

1.094

Middle 6 0
Top 6 0

30
30

100
100

1.094
1.098

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 20.60 dB & RBW 30 kHz Ref Level 40.00 dBm  Offset 20.70 dB & RBW 30 khz
Atl 35d3  SWT 1ms @ ¥BW 100 kHz Mode Sweep Atl 35d3  SWT 1ms @ ¥BW 100 kHz  mode Sweep
[0 1k view [0 1k view
mif] 12,46 dBm Mi[1] 12.49 dem
1.85026630 GHz| 1.88236710 GHz|
30 dam Oce By 1.094066570 MHz| 30 dam- Oce Bw 1.094066570 MHz|
204 204
i 1
104d s, 104d e R
I bi
[ |
! ; 1 ¢ f
{ ] [
/ 1 /
10 i L -10d -
/' | 4
20 d 20 d f
/ -~
o Falakd LW ’\J_,\ i o A e,
A o e -
J M i s
40 dBm 40 de
=50 d =50 d
CF 1.8507 GHz 691 pts Span 2.7 MHz CF 1.9825 GHz 691 pts Span 2.7 MHz
—
v v
i ] [ i [

1124180670008

Daze: 22.77M.201€ 15:08:46

1124180600008

Daze: 22.07M.201€ 15:08:40

Bottom Channel / 16QAM

Spectrum ]

(=]

RefLevel 40.00 dBm Offset 20.80 dB @ RBW 30 kHz

Att 3508 SWT 1ms @ ¥BW 100 kHz Mode Sweep

@ 1Pk View

30 dem Oce By 1.007973951

mif] 12.81 dBmj
191390140 GHz]

MHz]

204
M1
X

20 d - i

| A o]
=30

Pntpre Wb,/

-4

-50

CF 1.9143 GHz 691 pts

Span 2.7 MHz

1 ] (]

1124188600008

Date: 22.0UN.201€ 15:10:33

Top Channel / 16QAM

Middle Channel / 16QAM
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Transmitter Occupied Bandwidth (continued)
Results: 3 MHz Channel Bandwidth / QPSK

Resource Resource Resolution Video Occupied

Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 15 0 100 300 2.755

Middle
Top

15
15

0
0

100
100

300
300

2.735
2.745

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 2060 dB @ RBW 100 kHz Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 100 kHz
At 35d8  SWT 1ms @ VBW 300kHz  Mode Sweep At 35d8  SWT 1ms @ YBW 300 kHz  mode Sweep
@ 1Pk View @ 1Pk View
mif] 14.90 dBm Mi[1] 15.12 dem
185113860 GHz 188302750 GHy
30 dar Oce By 2.754703329 MHz] 30 dam Qcc Bwe 2.735166425 MHz]
20d [ 0 W1
¥ .
e ALt GRS s Wb e S g
04 1o
i Y
/ \ [
i 4 - i f
| \ i
/ \ /
-1 d - * -1 d
H \ [f \
h | j'
20 { 20 £ +
7
/ WA N
y o AN, LTS R Y S A ) “ \ W
i nw\m A i Al e (O R PN
-0 dem -0 dem
50 d 50 d
CF 1.8515 GHz 691 pts Span 6.75 MHz CF 1.8625 GHz 691 pts Span 6.75 MHz
—
v v
i [y i T va
[11241886JD00W [11241688€6TD00W
[Date: 22_JUN.201€ 15:11:08 [Date: 22 JUN.201€ 15:12:02
Spectrum ] ué:
Ref Level 40.00 dbm  Offset 2050 db @ RBW 100 kHz
Att 35d8  SWT 1ms @ VBW 300kHz Mode Sweep
[0 1k view
mif] 15.07 dBmj
191355860 GHz
30 dam Oce By 2.744934877 MHz]
204 T
B e '\J\J‘;,,mﬂ/\v’t-\ 2
104 {
i f \l
| \
| |
BLE f T
20 i "J} b e
R T oy 0T i
™y 3
-30
-4
-50 d
CF 1.9135 GHz 691 pts Span 6.75 MHz
.
i G v
[11241EE€JD00W
Date: 22.JUN.201€ 15:12:55

Top Channel / QPSK

UL VS LTD

Page 57 of 137




TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07W

ISSUE DATE: 03 AUGUST 2016

Transmitter Occupied Bandwidth (continued)

Results: 3 MHz Channel Bandwidth / 160QAM

Resource Resource Resolution Video Occupied

Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 15 0 100 300 2.735

Middle
Top

15
15

0
0

100
100

300
300

2.735
2.745

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 2060 dB @ RBW 100 kHz Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 100 kHz
At 35d8  SWT 1ms @ VBW 300kHz  Mode Sweep At 35d8  SWT 1ms @ YBW 300 kHz  mode Sweep
[0 1k view [0 1k view
mif] 13.60 dBm Mi[1] 13.37 dem
1.85099200 GHz 18829250 GHz|
30 dar Oce By 2.735166425 MHz] 30 daen Qcc Bwe 2.735166425 MHz]
204 204
11 ML
s b T P U N I R | N | T B VPN, USR] |
10d 10d :
| / i
i - i + -
Y f |
\ / \
10 - -1 d 1
[ \ | \
20 di A 20 di i 1
/ Y h 1
vt f ) it ) VP LT SO ik ,_,J i
i | o o B Mkt P T,
40 40 d
50 50 d
CF 1.8515 GHz 691 pts Span 6.75 MHz CF 1.8625 GHz 691 pts Span 6.75 MHz
—
v v
i QIR W jl W) wa
1124188600008 1124188600008
Date: 22.078.2016 15:11:35 Date: 22.078.201€ 15:12:28

Bottom Channel / 16QAM

Spectrum ]

(=]

RefLevel 40.00 dBm Offset 20.80 dB @ RBW 100 kHz

Att 35d3 W 1ms @ VBW 300kHz Mode Sweep
[0 1k view
mif] 14.97 dBmj
191442800 GHz
30 dam Oce By 2.744934877 MHz]
20d [}
X
B ] TP ot -
104 el a e i s
|
F: |

20

R
Pyt 2T

(S S—

-30

-4

-50

CF 1.9135 GHz

691 pts

Span 6.75 MHz

'
i
1124188600008

Date: 22.7UN.201€ 15:13:22

Top Channel / 16QAM

Middle Channel / 16QAM
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Transmitter Occupied Bandwidth (continued)
Results: 5 MHz Channel Bandwidth / QPSK

Resource Resource Resolution Video Occupied

Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 25 0 100 300 4.526

Middle
Top

25
25

0
0

100
100

300
300

4.526
4.559

-30

-4

20

ey PPN

-50

AureartlFV

e b

CF

1.9125 GHz

691 pts

Span 11,25 MHz

222

Daze:

i

188 €ID00W

22.7TN.201€ 19:15:40

Top Channel / QPSK

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 2060 dB @ RBW 100 kHz Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 100 kHz
At 35d8  SWT 1ms @ VBW 300kHz  Mode Sweep At 35d8  SWT 1ms @ YBW 300 kHz  mode Sweep
[0 1k view [0 1k view
mif] 13.96 dBm Mi[1] 13,23 dem
1.8512790 GHz 1.8843560 GHz
30 dar Oce By 4.526049204 MHz] 30 daen Qcc Bwe 4.526049204 MHz]
204 204
M ML
B 7
v wot Muenptmnl o A\l putn 2l - i o g Nk
\ | !
i | i " ‘\
| f ‘
\ i
10 d ! _10d f \W
| f i
:J | [ i
20 di : — 20 J" -
AL LG U . N BN nb, s
Ml h % [l rnt] ) ol
‘é\n} ol AT N AN ey
-0 dem 40 d
50 d 50 d
CF 1.6525 GHz 691 pts Span 11,25 MHz CF 1.8825 GHz 691 pts Span 11.25 MHz
—
v v
i [Ty i [
1124188600008 1124188600008
Dave: 22.078.2016 15:13:34 Date: 22.078.2016 15:14:47
Spectrum ] ué:
Ref Level 40.00 dbm  Offset 2050 db @ RBW 100 kHz
At 35d8  SWT 1ms @ VBW 300kHz Mode Sweep
[0 1k view
mif] 13.14 dBm)
1.9136720 GHz
30 dam Oce By 4.558610708 MHz]
204
.
: ol
104 T nl A AT e o et [Lofapnr il
\
[ ¥
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / 160QAM

Resource Resource Resolution Video Occupied

Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 25 0 100 300 4.526

Middle
Top

25
25

0
0

100
100

300
300

4.493
4.526

Spectrum ]

(=]

Ref Level 40.00 dBm  Offset 20.60 dB & RBW 100 kHz

Spectrum ]

g

Ref Level 40.00 dBm  Offset 20.70 dB & RBW 100 kHz

1124180670008

Daze: 22.77M.201€ 15:14:20

1124180600008

Daze: 22.07M.201€ 18:15:1¢

Att 35d3 W 1ms @ VBW 300 kHz  Mode Sweep Att 353 SWT 1ms @ ¥BW 300 kHz  mode Sweep
@ 1Pk View @ 1Pk View
m1[1] 12,30 dBm) mi1] 12.34 dem
1,8506110 GHz 1.8807740 GHz|
30 dar Oz Bu 4.526049204 MHz| 30 da Oce B 4.493407699 MHz|
204 204
1 M
10 I st L il Lok . 10 4 i
{ | I
i} I \ 1} f T
i \ / l
-10 df T -10 df + T
f \
20 i '\ 20 di ( !
N O Ol T [ %
Iias piat e AN PN o
T g M st e bl
~40 dBm ~40 dl
.50 db -50 df
CF 1.8525 GHz 691 pts Spon 11,25 MHz CF 1.9825 GHz 691 pts Spon 11,25 MHz
v v
i [y i [

Bottom Channel / 16QAM

Spectrum ]

(=]

RefLevel 40.00 dBm Offset 20.80 dB @ RBW 100 kHz

Att 35d3 W 1ms @ VBW 300 kHz  Made Sweep
[0 1k view
mif] 13.07 dBmj
1.9142910 GHz
30 dam Oce By 4.526049204 MHz]
204
ML
104 i PR Lo r\’u"x'\“ 5
| \
0 T
]
r‘ \
-10 df T
{ |
20 di y I
- W Wy s b
A M 2 B
-30
40
-50 db
CF 19125 GHz 691 pts Span 11,25 MHz

'
i
1124188600008

Date: 22.0UN.201€ 15:16:07

[ ERRRE X

Top Channel / 16QAM

Middle Channel / 16QAM
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Transmitter Occupied Bandwidth (continued)
Results: 10 MHz Channel Bandwidth / QPSK

Resource Resource Resolution Video Occupied
Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)

Bottom 50 0 200 1000 8.987

Middle 50 0 200 1000 9.020
Top 50 0 200 1000 9.052

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 2060 dB @ RBW 200 kHz Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 200 kHz
At 3508 BWT ims @ VBW LMHz  Mode Sweep At 35d8  SWT ims @ YBW LMHz mode Sweep
@ 1Pk View @ 1Pk View
mif] 13.40 dBm Mi[1] 13.04 dem
1.8557490 GHz 1.8820120 GHz|
30 dar Oce By 8.986975398 MHz| 30 dam Qcc Bwe 9.019536903 MHz]
204 204
M1 ML
. P N o) il IE - T T SESEWVE PVIE
|
g l/ I\ i ’ !
| 1
-1 d ! T -1 d ).‘
| \l‘
il | m il |
i | a0 g,
PEIg b AN A ] 4 AT ' ST
ks G LT
-30 -30
-0 dem -0 dem
50 50 d
CF 1.855 GHz 691 pts Span 22,5 MHz CF 1.8625 GHz 691 pts Span 22.5 MHz
. v
i ] [Ty [ i ] G wa
[11241886JD00W [11241688€6TD00W
[Date: 22_JUN.201€ 15:16:39 [Date: 22 JUN.201€ 15:17:32
Spectrum ] ué:
Ref Level 40.00 dbm  Offset 2070 db @ RBW 200 kHz
Att 35d8  SWT 1ms @ VBW LMHz  Made Sweep
[0 1k view
mif] 13.21 dBmj
1.9068090 GHz
30 dam Oce By 9.052008408 MHz]
204
[
- L T T
0 lH
/ \
-10d | i
J g
4 At BT
M,
"M
-30
-4
-50 d
CF 1,81 GHz 691 pts Span 22.5 MHz
—
v
i ] ]
[11241EE€JD00W
Date: 22.JUN.201€ 15:18:25

Top Channel / QPSK

UL VS LTD Page 61 of 137



TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07W

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Occupied Bandwidth (continued)
Results: 10 MHz Channel Bandwidth / 16QAM

Resource Resource Resolution Video Occupied

Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 50 0 200 1000 8.987

Middle
Top

50
50

0

0

200
200

1000
1000

8.987
9.020

Top Channel / 16QAM

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 2060 dB @ RBW 200 kHz Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 200 kHz
At 3508 BWT ims @ VBW LMHz  Mode Sweep At 35d8  SWT ims @ YBW LMHz mode Sweep
@ 1Pk View @ 1Pk View
mif] 12.62 dBmj Mi[1] 12.06 dBm|
1.8511900 GHz 1.8828260 GHz|
30 dar Oce By 8.986975398 MHz| 30 dam Qcc Bwe 8.986975398 MHz]
204 204
M1 i
10d A Ay by it 0 Ty, st g Bl I
I |
[ J | b |
| \ H
d d
-10 7 T -10 7 T
\ \ | \
20 20 4
'} L Y LT
| AR \“N‘ e ._l.m/‘\/ Paf LU LAY
A AL A T b e o4 ]
50 TR (4
-0 dem 40 d
50 50 d
CF 1.855 GHz 691 pts Span 22,5 MHz CF 1.8625 GHz 691 pts Span 22.5 MHz
T -y T
i [y i [
[11241886JD00W [11241688€6TD00W
[Date: 22_JUN.201€ 15:17:06 [Date: 22 JUN.201€ 15:17:58
Spectrum ] ué:
Ref Level 40.00 dbm  Offset 2070 db @ RBW 200 kHz
Att 35d8  SWT ims @ VBW LMHz  Mode Sweep
[0 1k view
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Transmitter Occupied Bandwidth (continued)

Results: 15 MHz Channel Bandwidth / QPSK

Channel

Resource
Block(s)

Resource
Block
Offset

Resolution
Bandwidth
(kHz)

Video

Bandwidth

(kHz)

Occupied
Bandwidth
(MHz)

Bottom

75

0

300

1000

13.480

Middle
Top

75
75

0
0

300
300

1000
1000

13.480
13.578

Spectrum ]

(=]

Ref Level 40.00 dBm  Offset 20.60 dB & RBW 300 kHz

Spectrum ]

g

Ref Level 40.00 dBm  Offset 20.70 dB & RBW 300 khz

1124180670008

Daze: 22.77M.2016 15:1g:28

1124180600008

Daze: 22.07M.201€ 18:20:21

Att 358 SWT 1ms @ VBW 1MHz  Mode Sweep Att 353 SWT 1ms @ ¥BW 1MHz mode Sweep
@ 1Pk View @ 1Pk View
m1[1] 13.39 dBmj mi1] 13.38 dBm|
1,8535930 GHz 1.8768830 GHz|
30 dar Oz Bu 13 480463087 MHz] 30 dam Oce B 13 480463097 M|
204 204
L} ML
AT o N 4y I N s
0 ot T A A et 0 DL OV CIER (e P Lo oo
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Spectrum ]

(=]

Ref Level 40.00 dbm  Offset 2|

0.70 dB @ RBW 300 kHz

1124188600008

Date: 22.0UN.201€ 15:21:15
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@17k view
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Middle Channel / QPSK
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Transmitter Occupied Bandwidth (continued)

Results: 15 MHz Channel Bandwidth / 160QAM

Resource Resource Resolution Video Occupied

Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 75 0 300 1000 13.529

Middle
Top

75
75

0
0

300
300

1000
1000

13.529
13.529

Spectrum ]

(=]

Spectrum ]

g

Ref Level 40.00 dBm  Offset 20.60 dB & RBW 300 kHz

Ref Level 40.00 dBm  Offset 20.70 dB & RBW 300 khz

1124180670008

Daze: 22.77M.201€ 15:18:55

1124180600008

Daze: 22.07M.2016 15:20:48

At 3508 BWT ims @ VBW LMHz  Mode Sweep At 35d8  SWT ims @ YBW LMHz Mode Sweep
@ 1Pk View @ 1Pk View
mif] 12.85 dBm) Mi[1] 12.36 dBm|
0 G 1.8889950 GHz|
30 dam Oce Bw 30 dam- Oce Bw 13.520305355 MHz|
204 20
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X
o T iz PSR! s 104 At fod oo oot !
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5 | / |
20 el ! 50 v |
el S B Y NN i T b e TP P
a0 30
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CF 1.8575 GHz 691 pts Span 33.75 MHz CF 1.8625 GHz 691 pts Span 53,75 MHz
—
v v
i ] [Ty il [

Bottom Channel / 16QAM

(=]

Spectrum ]

RefLevel 40.00 dBm Offset 20.70 dB @ RBW 300 kHz
Att 35d3  SWT ims @ VBW 1MHz Mode Swesp

@ 1Pk View
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30 dam Oce By
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O s
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-
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1 ] [
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Top Channel / 16QAM

Middle Channel / 16QAM
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Transmitter Occupied Bandwidth (continued)
Results: 20 MHz Channel Bandwidth / QPSK

Channel

Resource
Block(s)

Resource
Block
Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

Bottom

100

0

500

2000

18.169

Middle

Top

100
100

0
0

500
500

2000
2000

18.039
18.039

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 20.60 dB @ RBW 500 kHz Ref Level 40.00 dBm  Offset 20.70 dB & RBW SO0 kHz
Att 3508 SWT ims @ VBW 2MHz Mode Swesp Atl 35d3  SWT 1ms @ VBW ZMHz Mode Sweep
[0 1k view [0 1k view
mif] 14.39 dBm Mi[1] 14.27 dBm
1.8526410 GHz 1.8757920 GHz
30 darm Oce Bw 18.169319826 MHz| 30 dam- Oce Bw 18.039073806 MHz|
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f | | i
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i ] [ [ i G wa
1124188600008 1124188600008
Date: 22.078.2016 15:22:17 Date: 22.0U8.201€ 18:23:11
Spectrum ] ué:
RefLevel 40.00 dBm Offset 20.70 dB @ RBW 500 kHz
Att 35d3  SWT ims @ VBW 2MHz Mode Swesp
@ 1Pk View
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Transmitter Occupied Bandwidth (continued)

Results: 20 MHz Channel Bandwidth / 16QAM

Resource Resource Resolution Video Occupied

Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 100 0 500 2000 18.039

Middle
Top

100
100

0
0

500
500

2000
2000

18.039
18.039

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 2060 dB @ RBW 500 kHz Ref Level 40.00 dBm  Offset 20,70 dB @ RBW SO0 kHz
At 3508 BWT ims @ VBW 2MHz  Mode Sweep At 35d8  SWT 1ms @ ¥BW 2MHz  Mode Sweep
@ 1Pk View @ 1Pk View
mif] 13.08 dBm Mi[1] 14.21 dBm|
1.8562880 GHz 1.8783320 GHz|
30 dam Oce Bw 18.039073806 MHz| 30 dam- Oce Bw 18.039073806 MH2|
204 20
ML 1
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[Date: 22_JUN.201€ 185:22:4¢ [Date: 22 JUN.201€ 15:23:37
Bottom Channel / 16QAM Middle Channel / 16QAM
Spectrum ] ué:
Ref Level 40.00 dbm  Offset 2070 db @ RBW 500 kHz
Att 35d8  SWT 1ms @ VBW 2MHz  Made Sweep
[0 1k view
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Transmitter Occupied Bandwidth (continued)

Test Equipment Used:

Cal.
ﬁ(s)set Instrument Manufacturer l'ype No. Serial No. Date Ca libration Due Interval
’ (Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12
Migeg | Wideband Radio | popq0 ¢ schwarz | cMwS00 145923 | 05 Apr 2017 12
Comms Tester
M1996 | Signal Analyser Rohde & Schwarz | FSV13 100975 02 Mar 2017 12
A2845 | Attenuator Radiall R411.806.121 | 24325927 | Calibrated before use -
A2844 | Attenuator Radiall R411.803.121 | 23404066 | Calibrated before use -
A2504 | Directional Coupler | AtlanTecRF %) C-003060- 251)22501 Calibrated before use -
S0562 Power Supply Thurlby Thandar PL330QMD 054895 Calibrated before use -
M1269 | Multimeter Fluke 179 90250210 | 13 May 2017 12
G0628 | Signal Generator Rohde & Schwarz | SMBV100A 261847 25 Jan 2017 12
M1835 | Signal Analyser Rohde & Schwarz | FSV30 103050 26 Feb 2017 12
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5.2.5. Transmitter Out of Band Radiated Emissions — LAT
Test Summary:

Test Engineers: David Doyle & Test Dates: 25 May 2016 to
Andrew Edwards 06 June 2016

Test Sample IMEI: 358640070087482

FCC Reference: Parts 2.1053 & 24.238(a)

Test Method Used: KDB 971168 Section 6.1 referencing FCC Part 24.238

Frequency Range: 30 MHz to 20 GHz

Configuration: 10 MHz, QPSK, 1RB, 0 Offset

Environmental Conditions:

Temperature (°C): 23to 24

Relative Humidity (%): 3810 48

Note(s):

1. The EUT was set to transmit with a 10 MHz channel bandwidth with QPSK modulation applied and 1
resource block with 0 offset, as this was found to be the worst case modulation scheme with regards to
emissions after preliminary investigations and was therefore deemed to be the worst case.

2. The emission seen on the 1 GHz to 3 GHz plot at approximately 1882.5 MHz is the EUT carrier.

3. No spurious emissions were detected above the measurement system noise floor therefore the highest
peak noise floor reading of the measuring receiver was recorded in the table below.

4. Middle channel results are recorded in this report and are representative of bottom and top channel
results which are held on the UL IT server and available for inspection on request.

5. Pre-scan measurements below 1 GHz are performed on separate plots with different transducer factors
for vertical and horizontal polarisation. The pre-scan plot for 30 MHz to 1 GHz in this test report is for
vertical only. All other plots are stored on the company server and are available if required.

6. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number K0O017) at a
distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

7. Pre-scans above 1 GHz were performed in a semi-anechoic chamber (Asset Number KO017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

8. Radiated spurious emission testing between 150 kHz and 30 MHz was performed for support of the NFC
test report. No spurious emissions were observed above the noise floor of the measurement system.
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Transmitter Out of Band Radiated Emissions — LAT (¢ ontinued)
Test setup for radiated measurements:
Measurement - RF Attenuator . . .
EUT —> Antenna P» and/_or > Pre Amplifier Test Receiver
RF Filter
\
Radio
PHF RF Link Antenna »| Communications
Tester
Semi-anechoic or Anechoic Chamber
Results: Middle Channel
Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2971.154 -31.9 -13.0 18.9 Complied
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Transmitter Out of Band Radiated Emissions — LAT (c

ontinued)

@ RBW 100 kHz Marker 1 [T1 ] @ RBW 1 Mz Marker 1 [T1 ]
VBW 300 kHz -44.90 dBm VBW 3 Mz -31.88 dBm
Ref 0 dBm At 0 dB SWT 100 s 995. 336538462 M-z Ref 20 dBm At 10 dB W5 s 2.971153846 GHz
0 20 Offet 204 dB
——1o1 -13 gem
R
M | M=
——pt -13 dem
L . L
p
L g W iaten, LaalOrY oo lassl | )
] P Py PP LT y MMMM
M T L
4
-100 80
Start 30 M 97 Miz/ Stop 1 G Start 1 Gz 200 Mrz/ Stop 3 G
11241886 11241886
Date: 3.0UN 2016 09:55: 42 Date: 25 MAY.2016 16: 42: 48
® RBW 1 Miz Marker 1 [T1 ] ® RBW 1 Miz Marker 1 [T1 ]
VBW 3 Mz -45.19 dBm VBW 3 Mz -37.42 dBm
Ref 0 dBm At 10 dB SWF 30 ms 7.286858074 Gz Ref 0 dBm At 10 dB SW 55 ms 17.500000000 GHz
0 offet 0.4a8 0
D1 -13 dBm D1 -13 ¢Bm
L L
| Mi\.w | MMMNWM
WS
L A L. o M
W
-100 100
Start 3 Gz 500 Miz/ Stop 8 G Start 8 Gz 950 Miz/ Stop 17.5 Gz
11241886 11241886
Date: 25 MAY.2016 16:53: 16 Date: 25 MAY.2016 17:07:51
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Transmitter Out of Band Radiated Emissions — LAT (¢ ontinued)

® RBW 1 Miz Mavker1\?’1j

=]

ST FSSPU S DT PP ORI AV IS PR TS

Test Equipment Used:
Asset Date Cal.
N Instrument Manufacturer T'ype No. Serial No. Calibration Interval

o.

Due (Months)
M2003 | Thermohygrometer | Testo 608-H1 45046641 22 Apr 2017 12
K0017 | 3m RSE Chamber | Rainford EMC N/A N/A 17 May 2017 12
M1995 | Test Receiver Rohde & Schwarz | ESU40 100428 21 Mar 2017 12
A2888 | Antenna Schwarzbeck VULB 9163 9163-941 07 Apr 2017 12
A2889 | Antenna Schwarzbeck BBHA 9120 B | BBHA 9120 B 653 | 07 Apr 2017 12
A2890 | Antenna Schwarzbeck HWRD 750 014 06 May 2017 12
A2892 | Antenna Schwarzbeck BBHA 9170 9170-727 07 Apr 2017 12
A2863 | Pre-Amplifier Agilent 8449B 3008A02100 07 Jan 2017 12
A2891 | Pre-Amplifier Schwarzbeck BBV 9718 9718-306 07 Apr 2017 12
A2893 | Pre-Amplifier Schwarzbeck BBV 9721 9721-021 07 Apr 2017 12
S0582 | Power Supply Schwarzbeck PS9721 00005 E:allbrated -
efore use

M1818 | Multimeter Fluke 79 Series Il 71811580 27 Apr 2017 12
A2918 | Attenuator AtlanTecRF AN18W5-20 832828#1 19 May 2017 12
A2914 | High Pass Filter AtlanTecRF AFH-03000 2155 19 May 2017 12
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5.2.6. Transmitter Out of Band Radiated Emissions — UAT

Test Summary:

Test Engineers: David Doyle & Test Dates: 26 May 2016 to
Andrew Edwards 03 June 2016
Test Sample IMEL: 358640070022893

FCC Reference:

Parts 2.1053 & 24.238(a)

Test Method Used:

KDB 971168 Section 6.1 referencing FCC Part 24.238

Frequency Range:

30 MHz to 20 GHz

Configuration:

10 MHz, QPSK, 1RB, 0 Offset

Environmental Conditions:

Temperature (°C):

2310 24

Relative Humidity (%):

38 to 48

Note(s):

1. The EUT was set to transmit with

a 10 MHz channel bandwidth with QPSK modulation applied and 1

resource block with 0 offset, as this was found to be the worst case modulation scheme with regards to
emissions after preliminary investigations and was therefore deemed to be the worst case.

2. The emission seen on the 1 GHz to 3 GHz plot at approximately 1882.5 MHz is the EUT carrier.

3. No spurious emissions were detected above the measurement system noise floor therefore the highest
peak noise floor reading of the measuring receiver was recorded in the table below.

4. Middle channel results are recorded in this report and are representative of bottom and top channel
results which are held on the UL IT server and available for inspection on request.

5. Pre-scan measurements below 1 GHz are performed on separate plots with different transducer factors
for vertical and horizontal polarisation. The pre-scan plot for 30 MHz to 1 GHz in this test report is for
vertical only. All other plots are stored on the company server and are available if required.

6. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number K0O017) at a
distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

7. Pre-scans above 1 GHz were performed in a semi-anechoic chamber (Asset Number KO017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

8. Radiated spurious emission testing between 150 kHz and 30 MHz was performed for support of the NFC
test report. No spurious emissions were observed above the noise floor of the measurement system.

Results: Middle Channel

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2862.179 -31.1 -13.0 18.1 Complied
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Transmitter Qut of Band Radiated Emissions — UAT (¢ ontinued)

@ RBW 100 kHz Marker 1 @ RBW 1 Mz Marker 1 [T1 ]
VBW 300 kHz VBW 3 Mz -31.10 dBm
Ref 0 dBm At 0 dB SWT 100 s Ref 20 dBm At 10 dB SW 5 s 2.862179487 Gz
0 20 Offet 204 dB
——1o1 -13 gem
1= =
——pt -13 dem
My WWX' 1
Fdr] 0 TITIT PR pd hlod
l‘ ", Mgl b PRI WESURR BV WIS
il ok L
A
-100 -80
Start 30 M 97 Miz/ Stop 1 G Start 1 Gz 200 Mrz/ Stop 3 G
11241886 11241886
Date: 2.0UN 2016 19:34: 49 Date: 26.MAY.2016 08: 12: 50
® RBW 1 Miz Marker 1 [T1 ] ® RBW 1 Miz Marker 1 [T1 ]
VBW 3 Mz -45.68 dBm VBW 3 Mz -37.11 dBm
Ref 0 dBm At 10 dB SWF 30 ms 7.375000000 GHz Ref 0 dBm At 10 dB SW 55 ms 17.500000000 GHz
0 offet 0.4a8 0
D1 -13 dBm D1 -13 ¢Bm
1 P4 1 P4
L
1 MWM
v A A
e Ak A s T
. L sl
[ T TP A5
100 100
Start 3 Gz 500 Miz/ Stop 8 G Start 8 Gz 950 Miz/ Stop 17.5 Gz
11241886 11241886
Date: 26.MAY.2016 08:18:06 Date: 26.MAY.2016 08:24: 46
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Transmitter Out of Band Radiated Emissions — UAT (¢ ___ontinued)

D LAl

%"“*‘w WV T SIS FUPSI PO ! NYUTON IS N
Test Equipment Used:
Asset . Datg . Cal.
No. Instrument Manufacturer Type No. Serial No. Calibration Interval

Due (Months)

M2003 | Thermohygrometer | Testo 608-H1 45046641 22 Apr 2017 12
K0017 | 3m RSE Chamber | Rainford EMC N/A N/A 17 May 2017 12
M1995 | Test Receiver Rohde & Schwarz | ESU40 100428 21 Mar 2017 12
A2888 | Antenna Schwarzbeck VULB 9163 9163-941 07 Apr 2017 12
A2889 | Antenna Schwarzbeck BBHA 9120 B | BBHA 9120 B 653 | 07 Apr 2017 12
A2890 | Antenna Schwarzbeck HWRD 750 014 06 May 2017 12
A2892 | Antenna Schwarzbeck BBHA 9170 9170-727 07 Apr 2017 12
A2863 | Pre-Amplifier Agilent 8449B 3008A02100 07 Jan 2017 12
A2891 | Pre-Amplifier Schwarzbeck BBV 9718 9718-306 07 Apr 2017 12
A2893 | Pre-Amplifier Schwarzbeck BBV 9721 9721-021 07 Apr 2017 12
S0582 | Power Supply Schwarzbeck PS9721 00005 g:eafl(i)brreabes(é -
M1818 | Multimeter Fluke 79 Series Il 71811580 27 Apr 2017 12
A2918 | Attenuator AtlanTecRF AN18W5-20 832828#1 19 May 2017 12
A2914 | High Pass Filter AtlanTecRF AFH-03000 2155 19 May 2017 12
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5.2.7. Transmitter Radiated Emissions at Band Edges - LAT

Test Summary:

Test Engineers: Nick Steele & Test Dates: 26 June 2016 &
David Doyle 27 June 2016

Test Sample IMEI: 358640070087482

FCC Reference: Parts 2.1053 & 24.238(a)

Test Method Used: KDB 971168 Section 6.1 referencing FCC Part 24.238

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 45 to 47

Note(s):

1.

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.

Measurements were performed in a fully anechoic chamber (Asset Number K0017) at a distance of
3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the centre
of the chamber turntable. The measurement antenna was placed at a fixed height of 1.5 metres
above the test chamber floor in line with the EUT.

1.4 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 20 kHz (>1% of the widest 26 dB emission
bandwidth) and video bandwidth 100 kHz (as close to > three times the resolution bandwidth as the
test receiver allowed).

3 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 30 kHz (1% of the widest 26 dB emission
bandwidth) and video bandwidth 100 kHz (as close to > three times the resolution bandwidth as the
test receiver allowed).

5 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 50 kHz (1% of the widest 26 dB emission
bandwidth) and video bandwidth 200 kHz (as close to > three times the resolution bandwidth as the
test receiver allowed).

10 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 100 kHz (>1% of the widest 26 dB emission
bandwidth) and video bandwidth 300 kHz (three times the resolution bandwidth).

15 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 200 kHz (1% of the widest 26 dB emission
bandwidth) and video bandwidth 1 MHz (as close to > three times the resolution bandwidth as the
test receiver allowed).

20 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 200 kHz (>1% of the widest 26 dB emission
bandwidth) and video bandwidth 1 MHz (three times the resolution bandwidth).
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Transmitter Radiated Emissions at Band Edges (conti nued) - LAT
Results: 1.4 MHz Channel Bandwidth / QPSK
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

1849.997 6 0 -44.4 -13.0 314 Complied
1850 6 0 -45.6 -13.0 32.6 Complied
1915 6 0 -40.7 -13.0 27.7 Complied

1915.056 6 0 -39.7 -13.0 26.7 Complied

@ RBW 20 kHz Mar 1 ® RBW 20 kHz Mar ker

=

e e [t Mo A
prrnr} s

Start 1.849 Gz

11241886
Date: 26.JUN.2016 15:10: 02

100 kHz/

Stop 1.85 Gz

Start 1

11241886
Date: 27.JUN 2

915 Gz

016 09: 25: 16

100 khz/

Stop 1.916 Gz

QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued) - LAT
Results: 1.4 MHz Channel Bandwidth / QPSK
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
1850 1 0 -41.6 -13.0 28.6 Complied
1915 1 5 -33.9 -13.0 20.9 Complied
1850 1 5 -60.6 -13.0 47.6 Complied
1915 1 0 -55.9 -13.0 42.9 Complied
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11241886
Date: 27. JUN. 2016  09: 26: 13

QPSK /1 RB 5 offset / Lower Band Edge

QPSK /1 RB 0 offset / Upper Band Edge

UL VS LTD

Page 77 of 137



TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07W

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emissions at Band Edges (conti nued) - LAT
Results: 1.4 MHz Channel Bandwidth / 16QAM
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

1849.989 6 0 -44.7 -13.0 317 Complied
1850 6 0 -45.2 -13.0 32.2 Complied
1915 6 0 -42.9 -13.0 29.9 Complied

1915.024 6 0 -42.1 -13.0 29.1 Complied
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