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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: | 47CFR27

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 27 Subpart C (Miscellaneous Wireless 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: 17 May 2016 to 21 July 2016

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result

2.1046 / 27.50(h)(2) Transmitter Output Power (EIRP) Complied
27.50(d)(5) Transmitter Peak-to-Average Ratio (PAR) Complied
2.1049 Transmitter Occupied Bandwidth Complied
2.1053/27.53(m)(4) Transmitter Radiated Spurious Emissions Complied
2.1053/27.53(m)(4) Transmitter Radiated Emissions at Band Edges Complied
2.1053/27.53(m)(4) Transmitter Radiated Emissions at Band Edges +/- X MHz Complied
2.1055/27.54 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, 17 October 2014

Title: Measurement Guidance for Certification of Licensed Digital Transmitters

2.4. Deviations from the Test Specification

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

ULVSLTD Page 5 of 166




TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Apple
Model Name or Number: A1779
Test Sample Serial Number: C7CRGO0O11H6DH

Test Sample IMEI:

358640070087480 (Radiated LAT Sample #1)

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: C7CRF03ZH6GG

Test Sample IMEI:

358640070063996 (Radiated LAT Sample #2)

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: C7CRF01JH7X9

Test Sample IMEI:

358640070022890 (Radiated UAT Sample #1)

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: C7CRRO0GHCPX

Test Sample IMEI:

358640070066106 (Radiated UAT Sample #2)

Hardware Version:

REV1.0

Software Version: i0S: 14A241z
BB FW:0.16.04
FCC ID: BCG-E3086A
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Identification of Equipment Under Test (continued)

Brand Name: Apple
Model Name or Number: A1779
Test Sample Serial Number: C7CRR0O2THCPX
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: A1779
Test Sample Serial Number: C7CRR024HCPX
Test Sample IMEI: 358640070066221 (Conducted Sample #2)
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: A1779
Test Sample Serial Number: C7CRG02QH6DH (Conducted Sample #3)
Hardware Version Number: REV1.0
Software Version Number: i0S: 14A241z
BB FW:0.16.04
FCC ID: BCG-E3086A

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. Modifications Incorporated in the EUT

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

Tested Technology:

LTE Band 41

Type of Equipment

Transceiver

Channel Bandwidth:

5 MHz, 10 MHz, 15 MHz & 20 MHz

Modulation Type:

QPSK & 16QAM

Duty Cycle: 50%
Antenna Type: Integral
Antenna Gain (LAT): 2.85 dBi
Antenna Gain (UAT): 1.4 dBi
Nominal 3.8 VDC
Power Supply Requirement: Minimum 3.5VDC
Maximum 4.4VDC

Transmit Frequency Range:

2496 MHz to 2

690 MHz

Channels Tested: Channel Bandwidth Nu Frequency of Uplink
(MHz) (MHz)
Bottom Channel 5 39675 2498.5
10 39700 2501.0
15 39725 2503.5
20 39750 2506.0
Middle Channel All 40620 2593.0
Top Channel 5 41565 2687.5
10 41540 2685.0
15 41515 2682.5
20 41490 2680.0
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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

ULVSLTD
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4. Operation and Monitoring of the EUT during Testing

4.1. Operating Modes

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

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

4.2. Configuration and Peripherals

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

e The EUT was 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.
o LAT - Lower Antenna (Primary)
o UAT — Upper Antenna (Secondary)
Both antennas have been tested to demonstrate compliance.

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

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

e 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

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 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.

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 5 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 for Measurement
Uncertainty 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.

Page 12 of 166 ULVSLTD



TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

5.2. Test Results

5.2.1. Transmitter OQutput Power (EIRP) - LAT

Test Summary:

Test Engineer:

Keith Tucker

Test Date:

21 July 2016

Test Sample IMEI:

358640070066221

FCC Reference:

Parts 2.1046 & 27.50(h)(2)

Test Method Used:

KDB 971168 Section 2.2 footnote 1, Section 5.6 & Notes below

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

47

Note(s):

1. The customer stated that the antenna gain is 2.9 dBi. The antenna gain was added to the conducted

output power to obtain the EIRP.

2. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with resource blocks settings as detailed.

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

Radio Communication Tester.

4. 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 «—»| RF Attenuator |[€—3»{ Communication
Tester
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Transmitter Output Power (EIRP) (continued)
Results: 5 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2498.5 25 0 20.4 2.9 23.3 33.0 9.7 Complied
2498.5 12 13 20.5 2.9 23.4 33.0 9.6 Complied
2498.5 12 0 20.5 2.9 23.4 33.0 9.6 Complied
2498.5 12 7 20.4 2.9 23.3 33.0 9.7 Complied
2498.5 1 24 21.4 2.9 24.3 33.0 8.7 Complied
2498.5 1 0 21.5 29 24.4 33.0 8.6 Complied
2498.5 1 12 21.4 2.9 24.3 33.0 8.7 Complied
Results: 5 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2498.5 25 0 19.4 2.9 22.3 33.0 10.7 Complied
2498.5 12 13 19.5 29 22.4 33.0 10.6 Complied
2498.5 12 0 19.5 2.9 22.4 33.0 10.6 Complied
2498.5 12 7 19.4 2.9 22.3 33.0 10.7 Complied
2498.5 1 24 20.4 2.9 23.3 33.0 9.7 Complied
2498.5 1 0 20.5 2.9 23.4 33.0 9.6 Complied
2498.5 1 12 20.4 29 23.3 33.0 9.7 Complied
Results: 5 MHz Channel Bandwidth / Middle Channel / QPSK
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2593.0 25 0 20.5 2.9 23.4 33.0 9.6 Complied
2593.0 12 13 20.5 2.9 23.4 33.0 9.6 Complied
2593.0 12 0 20.5 2.9 234 33.0 9.6 Complied
2593.0 12 7 20.5 2.9 23.4 33.0 9.6 Complied
2593.0 1 24 21.5 2.9 24.4 33.0 8.6 Complied
2593.0 1 0 21.4 2.9 24.3 33.0 8.7 Complied
2593.0 1 12 21.4 2.9 24.3 33.0 8.7 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel / 16QAM

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2593.0 25 0 19.5 2.9 224 33.0 10.6 Complied
2593.0 12 13 19.5 2.9 22.4 33.0 10.6 Complied
2593.0 12 0 19.5 2.9 22.4 33.0 10.6 Complied
2593.0 12 7 19.6 2.9 22.5 33.0 10.5 Complied
2593.0 1 24 20.5 2.9 23.4 33.0 9.6 Complied
2593.0 1 0 20.6 2.9 235 33.0 9.5 Complied
2593.0 1 12 20.5 2.9 23.4 33.0 9.6 Complied
Results: 5 MHz Channel Bandwidth / Top Channel / QPSK
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2687.5 25 0 20.5 2.9 23.4 33.0 9.6 Complied
2687.5 12 13 20.5 29 23.4 33.0 9.6 Complied
2687.5 12 0 20.5 2.9 23.4 33.0 9.6 Complied
2687.5 12 7 20.5 2.9 23.4 33.0 9.6 Complied
2687.5 1 24 21.5 2.9 24.4 33.0 8.6 Complied
2687.5 1 0 21.5 2.9 24.4 33.0 8.6 Complied
2687.5 1 12 21.4 29 24.3 33.0 8.7 Complied
Results: 5 MHz Channel Bandwidth / Top Channel / 16QAM
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2687.5 25 0 19.5 2.9 22.4 33.0 10.6 Complied
2687.5 12 13 19.5 2.9 22.4 33.0 10.6 Complied
2687.5 12 0 19.5 2.9 22.4 33.0 10.6 Complied
2687.5 12 7 19.5 2.9 22.4 33.0 10.6 Complied
2687.5 1 24 20.4 2.9 23.3 33.0 9.7 Complied
2687.5 1 0 20.5 2.9 23.4 33.0 9.6 Complied
2687.5 1 12 20.5 2.9 23.4 33.0 9.6 Complied
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Transmitter Output Power (EIRP) (continued)
Results: 10 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2501.0 50 0 20.7 2.9 23.6 33.0 9.4 Complied
2501.0 25 24 20.7 2.9 23.6 33.0 9.4 Complied
2501.0 25 0 20.8 2.9 23.7 33.0 9.3 Complied
2501.0 25 12 20.7 2.9 23.6 33.0 9.4 Complied
2501.0 1 49 21.7 2.9 24.6 33.0 8.4 Complied
2501.0 1 0 22.0 29 24.9 33.0 8.1 Complied
2501.0 1 24 21.7 2.9 24.6 33.0 8.4 Complied
Results: 10 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2501.0 50 0 19.7 2.9 22.6 33.0 10.4 Complied
2501.0 25 24 19.7 29 22.6 33.0 10.4 Complied
2501.0 25 0 19.7 2.9 22.6 33.0 10.4 Complied
2501.0 25 12 19.7 2.9 22.6 33.0 10.4 Complied
2501.0 1 49 20.5 2.9 23.4 33.0 9.6 Complied
2501.0 1 0 20.8 2.9 23.7 33.0 9.3 Complied
2501.0 1 24 20.4 29 23.3 33.0 9.7 Complied
Results: 10 MHz Channel Bandwidth / Middle Channel / QPSK
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2593.0 50 0 20.6 2.9 23.5 33.0 9.5 Complied
2593.0 25 24 20.6 2.9 23.5 33.0 9.5 Complied
2593.0 25 0 20.6 2.9 235 33.0 9.5 Complied
2593.0 25 12 20.6 2.9 23.5 33.0 9.5 Complied
2593.0 1 49 21.5 2.9 24.4 33.0 8.6 Complied
2593.0 1 0 21.9 2.9 24.8 33.0 8.2 Complied
2593.0 1 24 21.5 2.9 24.4 33.0 8.6 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel / 16QAM

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2593.0 50 0 19.6 2.9 225 33.0 10.5 Complied
2593.0 25 24 19.5 2.9 22.4 33.0 10.6 Complied
2593.0 25 0 19.5 2.9 22.4 33.0 10.6 Complied
2593.0 25 12 19.5 2.9 22.4 33.0 10.6 Complied
2593.0 1 49 20.5 2.9 23.4 33.0 9.6 Complied
2593.0 1 0 20.8 2.9 23.7 33.0 9.3 Complied
2593.0 1 24 20.6 2.9 23.5 33.0 9.5 Complied
Results: 10 MHz Channel Bandwidth / Top Channel / QPSK
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2685.0 50 0 20.6 2.9 23.5 33.0 9.5 Complied
2685.0 25 24 20.5 2.9 234 33.0 9.6 Complied
2685.0 25 0 20.7 2.9 23.6 33.0 9.4 Complied
2685.0 25 12 20.6 2.9 235 33.0 9.5 Complied
2685.0 1 49 21.7 2.9 24.6 33.0 8.4 Complied
2685.0 1 0 21.7 2.9 24.6 33.0 8.4 Complied
2685.0 1 24 21.5 29 24.4 33.0 8.6 Complied
Results: 10 MHz Channel Bandwidth / Top Channel / 16QAM
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2685.0 50 0 19.6 2.9 22.5 33.0 10.5 Complied
2685.0 25 24 19.5 2.9 22.4 33.0 10.6 Complied
2685.0 25 0 19.6 2.9 225 33.0 10.5 Complied
2685.0 25 12 19.5 2.9 22.4 33.0 10.6 Complied
2685.0 1 49 20.4 2.9 23.3 33.0 9.7 Complied
2685.0 1 0 20.5 2.9 23.4 33.0 9.6 Complied
2685.0 1 24 20.2 2.9 23.1 33.0 9.9 Complied
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Transmitter Output Power (EIRP) (continued)
Results: 15 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2503.5 75 0 20.9 2.9 23.8 33.0 9.2 Complied
2503.5 36 37 20.8 2.9 23.7 33.0 9.3 Complied
2503.5 36 0 21.0 2.9 23.9 33.0 9.1 Complied
2503.5 36 18 20.9 2.9 23.8 33.0 9.2 Complied
2503.5 1 74 21.9 2.9 24.8 33.0 8.2 Complied
2503.5 1 0 22.2 29 25.1 33.0 7.9 Complied
2503.5 1 36 21.9 2.9 24.8 33.0 8.2 Complied
Results: 15 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2503.5 75 0 19.9 2.9 22.8 33.0 10.2 Complied
2503.5 36 37 19.8 2.9 22.7 33.0 10.3 Complied
2503.5 36 0 19.9 2.9 22.8 33.0 10.2 Complied
2503.5 36 18 19.9 2.9 22.8 33.0 10.2 Complied
2503.5 1 74 20.5 2.9 23.4 33.0 9.6 Complied
2503.5 1 0 20.8 2.9 23.7 33.0 9.3 Complied
2503.5 1 36 20.6 2.9 235 33.0 9.5 Complied
Results: 15 MHz Channel Bandwidth / Middle Channel / QPSK
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2593.0 75 0 20.7 2.9 23.6 33.0 9.4 Complied
2593.0 36 37 20.7 2.9 23.6 33.0 9.4 Complied
2593.0 36 0 20.8 2.9 23.7 33.0 9.3 Complied
2593.0 36 18 20.7 2.9 23.6 33.0 9.4 Complied
2593.0 1 74 21.5 2.9 24.4 33.0 8.6 Complied
2593.0 1 0 21.9 2.9 24.8 33.0 8.2 Complied
2593.0 1 36 21.6 2.9 24.5 33.0 8.5 Complied
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VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Middle Channel / 16QAM

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2593.0 75 0 19.7 2.9 22.6 33.0 10.4 Complied
2593.0 36 37 19.6 2.9 22.5 33.0 10.5 Complied
2593.0 36 0 19.7 2.9 22.6 33.0 10.4 Complied
2593.0 36 18 19.7 2.9 22.6 33.0 10.4 Complied
2593.0 1 74 20.6 2.9 23.5 33.0 9.5 Complied
2593.0 1 0 21.0 2.9 23.9 33.0 9.1 Complied
2593.0 1 36 20.7 2.9 23.6 33.0 9.4 Complied
Results: 15 MHz Channel Bandwidth / Top Channel / QPSK
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2682.5 75 0 20.6 2.9 23.5 33.0 9.5 Complied
2682.5 36 37 20.5 2.9 234 33.0 9.6 Complied
2682.5 36 0 20.7 2.9 23.6 33.0 9.4 Complied
2682.5 36 18 20.6 2.9 235 33.0 9.5 Complied
2682.5 1 74 21.5 2.9 24.4 33.0 8.6 Complied
2682.5 1 0 21.9 2.9 24.8 33.0 8.2 Complied
2682.5 1 36 21.5 29 24.4 33.0 8.6 Complied
Results: 15 MHz Channel Bandwidth / Top Channel / 16QAM
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2682.5 75 0 19.7 2.9 22.6 33.0 10.4 Complied
2682.5 36 37 19.5 2.9 22.4 33.0 10.6 Complied
2682.5 36 0 19.7 2.9 22.6 33.0 10.4 Complied
2682.5 36 18 19.6 2.9 22.5 33.0 10.5 Complied
2682.5 1 74 20.3 2.9 23.2 33.0 9.8 Complied
2682.5 1 0 20.5 2.9 23.4 33.0 9.6 Complied
2682.5 1 36 20.4 2.9 23.3 33.0 9.7 Complied
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VERSION 5.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power (EIRP) (continued)
Results: 20 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2506.0 100 0 20.9 2.9 23.8 33.0 9.2 Complied
2506.0 50 49 20.8 2.9 23.7 33.0 9.3 Complied
2506.0 50 0 21.0 2.9 23.9 33.0 9.1 Complied
2506.0 50 24 20.9 2.9 23.8 33.0 9.2 Complied
2506.0 1 99 21.9 2.9 24.8 33.0 8.2 Complied
2506.0 1 0 22.2 29 25.1 33.0 7.9 Complied
2506.0 1 49 21.7 2.9 24.6 33.0 8.4 Complied
Results: 20 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2506.0 100 0 19.9 2.9 22.8 33.0 10.2 Complied
2506.0 50 49 19.9 2.9 22.8 33.0 10.2 Complied
2506.0 50 0 20.0 2.9 22.9 33.0 10.1 Complied
2506.0 50 24 19.9 2.9 22.8 33.0 10.2 Complied
2506.0 1 99 20.7 2.9 23.6 33.0 9.4 Complied
2506.0 1 0 21.0 2.9 23.9 33.0 9.1 Complied
2506.0 1 49 20.5 2.9 234 33.0 9.6 Complied
Results: 20 MHz Channel Bandwidth / Middle Channel / QPSK
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2593.0 100 0 20.8 2.9 23.7 33.0 9.3 Complied
2593.0 50 49 20.6 2.9 23.5 33.0 9.5 Complied
2593.0 50 0 20.9 2.9 23.8 33.0 9.2 Complied
2593.0 50 24 20.7 2.9 23.6 33.0 9.4 Complied
2593.0 1 99 21.6 2.9 24.5 33.0 8.5 Complied
2593.0 1 0 221 2.9 25.0 33.0 8.0 Complied
2593.0 1 49 21.6 2.9 24.5 33.0 8.5 Complied
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VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power (EIRP) (continued)

Results: 20 MHz Channel Bandwidth / Middle Channel / 16QAM

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2593.0 100 0 19.7 2.9 22.6 33.0 10.4 Complied
2593.0 50 49 19.6 2.9 22.5 33.0 10.5 Complied
2593.0 50 0 19.9 2.9 22.8 33.0 10.2 Complied
2593.0 50 24 19.7 2.9 22.6 33.0 10.4 Complied
2593.0 1 99 20.6 2.9 23.5 33.0 9.5 Complied
2593.0 1 0 21.2 29 241 33.0 8.9 Complied
2593.0 1 49 20.6 2.9 23.5 33.0 9.5 Complied
Results: 20 MHz Channel Bandwidth / Top Channel / QPSK
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2680.0 100 0 20.6 2.9 23.5 33.0 9.5 Complied
2680.0 50 49 20.5 2.9 234 33.0 9.6 Complied
2680.0 50 0 20.7 2.9 23.6 33.0 9.4 Complied
2680.0 50 24 20.6 2.9 235 33.0 9.5 Complied
2680.0 1 99 21.6 2.9 245 33.0 8.5 Complied
2680.0 1 0 22.0 2.9 24.9 33.0 8.1 Complied
2680.0 1 49 21.5 29 24.4 33.0 8.6 Complied
Results: 20 MHz Channel Bandwidth / Top Channel / 16QAM
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2680.0 100 0 19.6 2.9 22.5 33.0 10.5 Complied
2680.0 50 49 19.5 2.9 22.4 33.0 10.6 Complied
2680.0 50 0 19.8 2.9 22.7 33.0 10.3 Complied
2680.0 50 24 19.6 2.9 22.5 33.0 10.5 Complied
2680.0 1 99 20.4 2.9 23.3 33.0 9.7 Complied
2680.0 1 0 20.8 2.9 23.7 33.0 9.3 Complied
2680.0 1 49 20.3 2.9 23.2 33.0 9.8 Complied
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07AA

VERSION 5.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power (EIRP) (continued)

Test Equipment Used:

ﬁz:e,et Instrument Manufacturer Type No. Serial No. | Date Calibration Due ﬁ::a.rval
(Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12
migeg | SroebandRadio | ponge g Schwarz | CMWS00 145923 | 05 Apr 2017 12
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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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07AA

VERSION 5.0 ISSUE DATE: 03 AUGUST 2016

5.2.2. Transmitter Output Power (EIRP) - UAT
Test Summary:

Test Engineer: Keith Tucker Test Date: 21 July 2016
Test Sample IMEI: 358640070066221

FCC Reference: Parts 2.1046 & 27.50(h)(2)

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

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 47
Note(s):

1. The customer stated that the antenna gain is 1.4 dBi. The antenna gain was added to the conducted
output power to obtain the EIRP.

2. Measurements were performed with the EUT transmitting with QPSK and 16QAM modulation schemes,
with resource blocks settings as detailed.

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

4. 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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SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2498.5 25 0 16.3 1.4 17.7 33.0 15.3 Complied
2498.5 12 13 16.5 1.4 17.9 33.0 15.1 Complied
2498.5 12 0 16.0 1.4 17.4 33.0 15.6 Complied
2498.5 12 7 16.3 1.4 17.7 33.0 15.3 Complied
2498.5 1 24 17.7 1.4 19.1 33.0 13.9 Complied
2498.5 1 0 16.7 1.4 18.1 33.0 14.9 Complied
2498.5 1 12 17.3 1.4 18.7 33.0 14.3 Complied
Results: 5 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2498.5 25 0 15.3 1.4 16.7 33.0 16.3 Complied
2498.5 12 13 15.6 1.4 17.0 33.0 16.0 Complied
2498.5 12 0 15.1 1.4 16.5 33.0 16.5 Complied
2498.5 12 7 15.4 1.4 16.8 33.0 16.2 Complied
2498.5 1 24 16.6 1.4 18.0 33.0 15.0 Complied
2498.5 1 0 15.6 1.4 17.0 33.0 16.0 Complied
2498.5 1 12 16.3 1.4 17.7 33.0 15.3 Complied
Results: 5 MHz Channel Bandwidth / Middle Channel / QPSK
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2593.0 25 0 18.8 1.4 20.2 33.0 12.8 Complied
2593.0 12 13 18.8 1.4 20.2 33.0 12.8 Complied
2593.0 12 0 18.9 1.4 20.3 33.0 12.7 Complied
2593.0 12 7 18.8 1.4 20.2 33.0 12.8 Complied
2593.0 1 24 19.1 1.4 20.5 33.0 12.5 Complied
2593.0 1 0 19.2 1.4 20.6 33.0 12.4 Complied
2593.0 1 12 19.0 1.4 20.4 33.0 12.6 Complied
Page 24 of 166 ULVSLTD




TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA
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Transmitter Output Power (EIRP) (continued)

Results: 5 MHz Channel Bandwidth / Middle Channel / 16QAM

Resource | Conducted | Antenna EIRP .
Fr‘zl‘:‘nll’_fz’)‘cy F;elzgz(r:)e Block | RFPower | Gain (Eg‘r':) Limit M(ng)'“ Result
Offset (dBm) (dBi) (dBm)
2593.0 25 0 17.8 1.4 19.2 33.0 13.8 Complied
2593.0 12 13 17.8 14 19.2 33.0 13.8 Complied
2593.0 12 0 17.9 14 19.3 33.0 13.7 Complied
2593.0 12 7 17.9 14 19.3 33.0 13.7 Complied
2593.0 1 24 18.9 14 20.3 33.0 12.7 Complied
2593.0 1 0 19.0 1.4 20.4 33.0 12.6 Complied
2593.0 1 12 18.9 14 20.3 33.0 12.7 Complied
Results: 5 MHz Channel Bandwidth / Top Channel / QPSK
Resource | Conducted | Antenna EIRP .
F"(’I‘\"n‘l‘_lez';cy nglzz:(r:)e Block | RFPower | Gain (qun':) Limit M(":‘rg)'" Result
Offset (dBm) (dBi) (dBm)
2687.5 25 0 16.2 14 17.6 33.0 154 Complied
2687.5 12 13 16.1 1.4 17.5 33.0 15.5 Complied
2687.5 12 0 16.2 14 17.6 33.0 154 Complied
2687.5 12 7 16.1 1.4 17.5 33.0 15.5 Complied
2687.5 1 24 17.0 1.4 18.4 33.0 14.6 Complied
2687.5 1 0 17.1 14 18.5 33.0 14.5 Complied
2687.5 1 12 171 1.4 18.5 33.0 14.5 Complied
Results: 5 MHz Channel Bandwidth / Top Channel / 16QAM
Resource | Conducted | Antenna EIRP .
Fr‘mll’_lez’)‘cy F;ﬁzzz(r:)e Block | RFPower | Gain (Eg‘n':) Limit ""(ng)'“ Result
Offset (dBm) (dBi) (dBm)
2687.5 25 0 15.2 14 16.6 33.0 16.4 Complied
2687.5 12 13 15.2 14 16.6 33.0 16.4 Complied
2687.5 12 0 15.3 1.4 16.7 33.0 16.3 Complied
2687.5 12 7 15.3 14 16.7 33.0 16.3 Complied
2687.5 1 24 16.1 14 17.5 33.0 15.5 Complied
2687.5 1 0 16.2 14 17.6 33.0 154 Complied
2687.5 1 12 16.1 14 17.5 33.0 15.5 Complied
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Transmitter Output Power (EIRP) (continued)
Results: 10 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2501.0 50 0 16.7 1.4 18.1 33.0 14.9 Complied
2501.0 25 24 16.8 1.4 18.2 33.0 14.8 Complied
2501.0 25 0 16.5 1.4 17.9 33.0 15.1 Complied
2501.0 25 12 16.7 1.4 18.1 33.0 14.9 Complied
2501.0 1 49 18.0 1.4 19.4 33.0 13.6 Complied
2501.0 1 0 171 1.4 18.5 33.0 14.5 Complied
2501.0 1 24 17.7 1.4 19.1 33.0 13.9 Complied
Results: 10 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2501.0 50 0 15.7 1.4 171 33.0 15.9 Complied
2501.0 25 24 15.8 1.4 17.2 33.0 15.8 Complied
2501.0 25 0 15.4 1.4 16.8 33.0 16.2 Complied
2501.0 25 12 15.7 1.4 171 33.0 15.9 Complied
2501.0 1 49 16.7 1.4 18.1 33.0 14.9 Complied
2501.0 1 0 15.8 1.4 17.2 33.0 15.8 Complied
2501.0 1 24 16.4 1.4 17.8 33.0 15.2 Complied
Results: 10 MHz Channel Bandwidth / Middle Channel / QPSK
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2593.0 50 0 18.9 1.4 20.3 33.0 12.7 Complied
2593.0 25 24 18.8 1.4 20.2 33.0 12.8 Complied
2593.0 25 0 19.0 1.4 20.4 33.0 12.6 Complied
2593.0 25 12 18.9 1.4 20.3 33.0 12.7 Complied
2593.0 1 49 19.1 1.4 20.5 33.0 12.5 Complied
2593.0 1 0 19.3 1.4 20.7 33.0 12.3 Complied
2593.0 1 24 19.0 1.4 20.4 33.0 12.6 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel / 16QAM

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2593.0 50 0 17.8 1.4 19.2 33.0 13.8 Complied
2593.0 25 24 17.8 1.4 19.2 33.0 13.8 Complied
2593.0 25 0 17.9 1.4 19.3 33.0 13.7 Complied
2593.0 25 12 17.8 1.4 19.2 33.0 13.8 Complied
2593.0 1 49 18.8 1.4 20.2 33.0 12.8 Complied
2593.0 1 0 19.1 1.4 20.5 33.0 12.5 Complied
2593.0 1 24 18.8 1.4 20.2 33.0 12.8 Complied
Results: 10 MHz Channel Bandwidth / Top Channel / QPSK
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2685.0 50 0 16.2 1.4 17.6 33.0 15.4 Complied
2685.0 25 24 16.2 1.4 17.6 33.0 15.4 Complied
2685.0 25 0 16.3 1.4 17.7 33.0 15.3 Complied
2685.0 25 12 16.2 1.4 17.6 33.0 15.4 Complied
2685.0 1 49 17.2 1.4 18.6 33.0 14.4 Complied
2685.0 1 0 17.4 1.4 18.8 33.0 14.2 Complied
2685.0 1 24 17.2 1.4 18.6 33.0 14.4 Complied
Results: 10 MHz Channel Bandwidth / Top Channel / 16QAM
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2685.0 50 0 15.2 1.4 16.6 33.0 16.4 Complied
2685.0 25 24 15.2 1.4 16.6 33.0 16.4 Complied
2685.0 25 0 15.3 1.4 16.7 33.0 16.3 Complied
2685.0 25 12 15.2 1.4 16.6 33.0 16.4 Complied
2685.0 1 49 16.1 1.4 17.5 33.0 15.5 Complied
2685.0 1 0 16.3 1.4 17.7 33.0 15.3 Complied
2685.0 1 24 16.0 1.4 17.4 33.0 15.6 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2503.5 75 0 17.0 1.4 18.4 33.0 14.6 Complied
2503.5 36 37 171 1.4 18.5 33.0 14.5 Complied
2503.5 36 0 16.8 1.4 18.2 33.0 14.8 Complied
2503.5 36 18 171 1.4 18.5 33.0 14.5 Complied
2503.5 1 74 18.0 1.4 19.4 33.0 13.6 Complied
2503.5 1 0 17.4 1.4 18.8 33.0 14.2 Complied
2503.5 1 36 18.1 1.4 19.5 33.0 13.5 Complied
Results: 15 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2503.5 75 0 15.9 1.4 17.3 33.0 15.7 Complied
2503.5 36 37 16.0 1.4 17.4 33.0 15.6 Complied
2503.5 36 0 15.8 1.4 17.2 33.0 15.8 Complied
2503.5 36 18 16.1 1.4 17.5 33.0 15.5 Complied
2503.5 1 74 16.8 1.4 18.2 33.0 14.8 Complied
2503.5 1 0 16.1 1.4 17.5 33.0 15.5 Complied
2503.5 1 36 16.9 1.4 18.3 33.0 14.7 Complied
Results: 15 MHz Channel Bandwidth / Middle Channel / QPSK
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2593.0 75 0 19.0 1.4 20.4 33.0 12.6 Complied
2593.0 36 37 18.9 1.4 20.3 33.0 12.7 Complied
2593.0 36 0 19.2 1.4 20.6 33.0 12.4 Complied
2593.0 36 18 19.0 1.4 20.4 33.0 12.6 Complied
2593.0 1 74 19.1 1.4 20.5 33.0 12.5 Complied
2593.0 1 0 19.5 1.4 20.9 33.0 121 Complied
2593.0 1 36 19.2 1.4 20.6 33.0 12.4 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 15 MHz Channel Bandwidth / Middle Channel / 16QAM

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2593.0 75 0 18.0 1.4 19.4 33.0 13.6 Complied
2593.0 36 37 17.8 1.4 19.2 33.0 13.8 Complied
2593.0 36 0 18.1 1.4 19.5 33.0 13.5 Complied
2593.0 36 18 18.0 1.4 19.4 33.0 13.6 Complied
2593.0 1 74 18.8 1.4 20.2 33.0 12.8 Complied
2593.0 1 0 19.2 1.4 20.6 33.0 12.4 Complied
2593.0 1 36 19.0 1.4 20.4 33.0 12.6 Complied
Results: 15 MHz Channel Bandwidth / Top Channel / QPSK
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2682.5 75 0 16.3 1.4 17.7 33.0 15.3 Complied
2682.5 36 37 16.2 1.4 17.6 33.0 15.4 Complied
2682.5 36 0 16.4 1.4 17.8 33.0 15.2 Complied
2682.5 36 18 16.3 1.4 17.7 33.0 15.3 Complied
2682.5 1 74 17.0 1.4 18.4 33.0 14.6 Complied
2682.5 1 0 17.7 1.4 19.1 33.0 13.9 Complied
2682.5 1 36 17.4 1.4 18.8 33.0 14.2 Complied
Results: 15 MHz Channel Bandwidth / Top Channel / 16QAM
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2682.5 75 0 15.3 1.4 16.7 33.0 16.3 Complied
2682.5 36 37 15.2 1.4 16.6 33.0 16.4 Complied
2682.5 36 0 15.5 1.4 16.9 33.0 16.1 Complied
2682.5 36 18 15.4 1.4 16.8 33.0 16.2 Complied
2682.5 1 74 16.0 1.4 17.4 33.0 15.6 Complied
2682.5 1 0 16.4 1.4 17.8 33.0 15.2 Complied
2682.5 1 36 16.1 1.4 17.5 33.0 15.5 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 20 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2506.0 100 0 171 1.4 18.5 33.0 14.5 Complied
2506.0 50 49 17.0 1.4 18.4 33.0 14.6 Complied
2506.0 50 0 171 1.4 18.5 33.0 14.5 Complied
2506.0 50 24 17.2 1.4 18.6 33.0 14.4 Complied
2506.0 1 99 17.9 1.4 19.3 33.0 13.7 Complied
2506.0 1 0 17.6 1.4 19.0 33.0 14.0 Complied
2506.0 1 49 18.2 1.4 19.6 33.0 13.4 Complied
Results: 20 MHz Channel Bandwidth / Bottom Channel / 16QAM
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2506.0 100 0 16.1 1.4 17.5 33.0 15.5 Complied
2506.0 50 49 16.1 1.4 17.5 33.0 15.5 Complied
2506.0 50 0 16.1 1.4 17.5 33.0 15.5 Complied
2506.0 50 24 16.2 1.4 17.6 33.0 15.4 Complied
2506.0 1 99 16.7 1.4 18.1 33.0 14.9 Complied
2506.0 1 0 16.5 1.4 17.9 33.0 15.1 Complied
2506.0 1 49 16.9 1.4 18.3 33.0 14.7 Complied
Results: 20 MHz Channel Bandwidth / Middle Channel / QPSK
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2593.0 100 0 19.1 1.4 20.5 33.0 12.5 Complied
2593.0 50 49 18.9 1.4 20.3 33.0 12.7 Complied
2593.0 50 0 19.2 1.4 20.6 33.0 12.4 Complied
2593.0 50 24 19.1 1.4 20.5 33.0 12.5 Complied
2593.0 1 99 19.2 1.4 20.6 33.0 12.4 Complied
2593.0 1 0 19.7 1.4 21.1 33.0 11.9 Complied
2593.0 1 49 19.3 1.4 20.7 33.0 12.3 Complied
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Transmitter Output Power (EIRP) (continued)

Results: 20 MHz Channel Bandwidth / Middle Channel / 16QAM

Frequency | Resource | "GCUC | Trbouer | “Gain | ERP | Ly | Margin | pegyy
Offset (dBm) (dBi) (dBm)
2593.0 100 0 18.0 1.4 19.4 33.0 13.6 Complied
2593.0 50 49 17.9 1.4 19.3 33.0 13.7 Complied
2593.0 50 0 18.2 1.4 19.6 33.0 13.4 Complied
2593.0 50 24 18.1 1.4 19.5 33.0 13.5 Complied
2593.0 1 99 18.8 1.4 20.2 33.0 12.8 Complied
2593.0 1 0 19.2 1.4 20.6 33.0 12.4 Complied
2593.0 1 49 18.9 1.4 20.3 33.0 12.7 Complied
Results: 20 MHz Channel Bandwidth / Top Channel / QPSK
Frequency | Resource | "GCU | Trbouer | “Gain | ERP | Cimn | Mrgin | poguy
Offset (dBm) (dBi) (dBm)
2680.0 100 0 16.4 1.4 17.8 33.0 15.2 Complied
2680.0 50 49 16.1 1.4 17.5 33.0 15.5 Complied
2680.0 50 0 16.5 1.4 17.9 33.0 15.1 Complied
2680.0 50 24 16.3 1.4 17.7 33.0 15.3 Complied
2680.0 1 99 17.2 1.4 18.6 33.0 14.4 Complied
2680.0 1 0 17.7 1.4 19.1 33.0 13.9 Complied
2680.0 1 49 17.3 1.4 18.7 33.0 14.3 Complied
Results: 20 MHz Channel Bandwidth / Top Channel / 16QAM
Frequency | Resource | "G00’ | GEpouer | “Gan | % | Limit | Margin | peuy
Offset (dBm) (dBi) (dBm)
2680.0 100 0 15.4 1.4 16.8 33.0 16.2 Complied
2680.0 50 49 15.2 1.4 16.6 33.0 16.4 Complied
2680.0 50 0 15.5 1.4 16.9 33.0 16.1 Complied
2680.0 50 24 15.4 1.4 16.8 33.0 16.2 Complied
2680.0 1 99 16.2 1.4 17.6 33.0 15.4 Complied
2680.0 1 0 16.5 1.4 17.9 33.0 15.1 Complied
2680.0 1 49 16.0 1.4 17.4 33.0 15.6 Complied
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Transmitter Output Power (EIRP) (continued)

Test Equipment Used:

ﬁz:e,et Instrument Manufacturer Type No. Serial No. | Date Calibration Due ﬁ::a.rval
(Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12
migeg | SroebandRadio | ponge g Schwarz | CMWS00 145923 | 05 Apr 2017 12
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 July 2016
Test Sample IMEI: 358640070066221
FCC Reference: Part 27.50(d)(5)

Test Method Used:

KDB 971168 Section 5.7.1

Environmental Conditions:

Temperature (°C):

21

Relative Humidity (%):

47

Note(s):

1. The CCDF analyser function of a communications test set was used to measure PAPR 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 PAPR levels associated with a probability of
0.1% were recorded.

Test setup:
Multimeter
A
A
Radio
Power Supply EUT <€4»| RF Attenuator (€| Communication
Tester
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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 4.1 13.0 8.9 Complied
Middle 1 0 4.6 13.0 8.4 Complied
Top 1 0 4.9 13.0 8.1 Complied
& General Purpose RF Measurement - V35100 - Base U 35.400 (8]%) & General Purpose AF Measurement - V35100 - Base ¥ 35400 A%
Power  FFT Spectium 10 Recorder | EPS Power  FFT Spectrum 10 Recorder | EPS
Freiuency: 2498.50000 Ref Level -8.00 ConnectorREICOM Freuency: 2593.00000 Ref Level: -8:00 CotngctarRE1COM
Px o ¥y - Pe o ¥ s Bx off ¥ o Px on v - Px o ¥ s Bx ot ¥ -
100 2rphailty[%)] BANGH 100 Rrppabilty[%) EAWGN
10 \ W Current 10 B M Current
1 1
01 01
0.01 0.01
0001 0001
00001 00001
0.00001 0.00001
0.000001 48 0.000001 B
001 2 3 4 5 6 7 8 9 10 11 12 13 14 16 16 17 48 1920 001 2 3 4 &5 6 7 8 9 10 11 12 13 T4 15 16 17 13 13 20
Statistc Count 200/ 200 Probability Statist Count 200/ 200 Probability
P 184 g
Sample Count 1997600 Pnggg; g;gj ‘:g Sample Count 4997600 :Dnggg;’ iz;z ‘::
Sample Time 200000 ms el Rl Sample Time 200.000 ms el bl
0,1000% 4125 1B 0,1000% 459 18
Ay Power 16.665 dBm 00100% 4219 dB Ay Power 19.164 dBm 00100% 4.641 dB
Max Power 20.932 (Bm 00010% 4.266 dB Max Pauer 23877 dBm 00010% 4.688 dB
PAR 4267 (B 0,0001% 1.266 dB PAR 4713 dB 00001% 4,688 dB
Bottom Channel / QPSK Middle Channel / QPSK
& General Purpose RF Measurement - V35100 - Base U 35.400 8]

Power  FFT Spectium |0 Recorder  EPS
Freiuency: 2687.50000 Ref Level -8.00 ConnectorREICOM

Px ooty - Px off -— Bx off oy -
1004 i
bability[%] BANGN
10 k‘\ M Current
1
01
oot
000t
0.0001
0.00001
0000001 48
001 2 ¥ 4 5 6 7 8 9 10 1M 12 12 14 15 16 17 18 1920
Statistc Court 200/ 200 Probability
‘
Sarnple Court 1997600 Pnggg; i;:} ‘:g
Sample Time 200000 ms el e
0,1000% 4.875 dB
Avg Power 17.133 dBm 0,M00% 4.969 dB
Max Power 22216 (Bm 0.0010% 5.016 dB
PAR 5.083 dB 0,0001% 5.109 dB

Top Channel / QPSK

Page 34 of 166 UL VSLTD



TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

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

Results: 5 MHz Channel Bandwidth / 16QAM

Ratio .
Resource Resource PAR o Margin
Channel Limit Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 5.2 13.0 7.8 Complied
Middle 1 0 55 13.0 7.5 Complied
Top 1 0 5.8 13.0 7.2 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
Frenuency, 2498.50000 Ref. Level -8.00 Connector,RFICOM Frenuency, 2593.00000 Ref. Level: -8.00 Cunngn\ur_RHCOM
Pr oot  w Px of — Bx off oy — Pr ooty — Px off g — Bx ot v —
1001 i 100 i
hility[%] BAWGN hility[%] BAWGN
10 '\ W Cunent 10 '\ W Current
1 1
01 01
0.0 0.0
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 o0+ 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistc Court 200 200 Prohability Statistc Court 200/ 200 Probability
B o
Sample Count 1997600 JDUEEE ; 33:3 ‘:: Sarmple Cout 4997600 :DUEEE ; E?ZS ‘:E
Sample Time 200000 ms ! > b Sample Time 200,000 ms . i B
0,1000% 5.156 dB 0,1000% 5.531 dB
Ay Pawer 15.667 dBm 00100% 5.203 dB Ay Pawer 18.945 dBm 0100% 5.625 dB
Max Power 20938 dBm 0,0010% 5.250 dB Max Power 24.708 dBm 00010% 5.719 dB
PAR 5271 dB 0,0001% 5.250 dB PAR 5.763 dB 0,0001% 5.766 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, 2687.50000 Ref. Level -8.00 Connector,RFICOM
Pr oot  w Px of — Bx off oy —
1001 i
hility[%] BAWGN
10 MCurent
1
01
0.0
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
Statistic Count 200 200 Prohability
B
Sample Count 1997600 JDUEEE ; igzz ‘::
Sample Time 200000 ms ! > I L
0,1000% 5.166 dB
Ay Power 16.228 dBm 0,0100% 5.859 dB
Max Power 22.201 dBm 0,0010% 5.953 1B
PAR 5973 dB 0,0001% 5.953 dB

Top Channel / 16QAM
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Transmitter Peak-To-Average Ratio (PAR) (continued)
Results: 10 MHz Channel Bandwidth / QPSK

Ratio .
Resource Resource PAR o Margin
Channel Limit Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 3.8 13.0 9.2 Complied
Middle 1 0 4.5 13.0 8.5 Middle
Top 1 0 4.9 13.0 8.1 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
Frenuency, 2501.00000 Ref. Level -8.00 Connector,RFICOM Frenuency, 2593.00000 Ref. Level: -8.00 Cunngn\ur_RHCOM
Pr oot  w Px of — Bx off oy — Pr ooty — Px off g — Bx ot v —
100t Beghaility[%] e 100 Em@h\\ity[%] BAGh
10 e W Cunent 10 '\ W Current
1 1
01 01
0.01 0.01
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 o0+ 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistc Court 200 200 Prohability Statistc Court 200/ 200 Probability
B o
Sample Count 9994300 JDUEEE ; ;gsg ‘:: Sarmple Cout 9995200 :DUEEE ; iggé ‘:E
Sample Time 200000 ms ! > 20 L Sample Time 200,000 ms . i o
0,1000% 3844 (B 0,1000% 4.500 dB
Ay Power 17.074 dBm 0,0100% 3891 dB Ay Power 19.402 dBm 00100% 4547 dB
Max Power 21,056 dBm 0,0010% 3.938 (B Max Power 24.069 dBm 00010% 4591 dB
PAR 3.982 dB 0,0001% 3.984 B PAR 1.668 dB 0,0001% 4.641 dB
Bottom Channel / QPSK Middle Channel / QPSK
%' General Purpose RF Measurement - V3.5.100 - Base U 3.6.100 8%)
Power  FFT Spactrum | 10 Recorder | EPS
Frenuency, 2685.00000 Ref. Level -8.00 Connector,REICOM
Pr oot oy — Px of — Bx off oy —
100
hability[%] BAWGN
10 \ W Cunent
1 \W
01
001
0001
0.0001
0.00001
0.000001 d8
001 2 3% 4 5 6 7 8 9 10 1 12 12 14 15 16 M7 18 1920
Statistic Court 200 / 200 Probability
f
Sarnple Count 9995200 luuggg; i:: ‘:g
“Sample Time 200000 ms el it
0,1000% 1922 dB
Avg Power 17.3719 dBm 0,M00% 4.969 dB
Max Power 22474 dBm 0,0010% 5.016 dB
PAR 5.005 dB 0,0001% 5.063 dB
Top Channel / QPSK
ULVSLTD
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 10 MHz Channel Bandwidth / 16QAM

Ratio .
Resource Resource PAR o Margin
Channel Limit Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 5.1 13.0 7.9 Complied
Middle 1 0 5.6 13.0 7.4 Complied
Top 1 0 6.0 13.0 7.0 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
Frenuency, 2501.00000 Ref. Level -8.00 Connector,RFICOM Frenuency, 2593.00000 Ref. Level: -8.00 Cunngn\ur_RHCOM
Pr oot  w Px of — Bx off oy — Pr ooty — Px off g — Bx ot v —
1001 i 100 i
hility[%] BAWGN ility[ %) BAWGN
10 MCurent 10 MCurrent
1 1
01 01
0.01 0.01
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 o0+ 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistc Court 200 200 Prohability Statistc Court 200/ 200 Probability
B o
Sample Count 9995200 JDUEEE ; 2323 ‘:: Sarmple Cout 9995200 :DUEEE ; ﬁﬁ:z ‘:E
Sample Time 200000 ms ! > s ¢ Sample Time 200,000 ms . i LA
0,1000% 5.063 dB 0,1000% 5.578 dB
Ay Pawer 15839 dBm 00100% 5.109 dB Ay Pawer 19.047 dBm 0100% 5.672 dB
Max Power 21095 dBm 0,0010% 5.156 dB Max Power 24828 dBm 00010% 5.719 dB
PAR 5.257 dB 0,0001% 5.203 dB PAR 5781 dB 0,0001% 5.766 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
Frenuency, 2685.00000 Ref. Level -8.00 Connector,RFICOM
Pr oot  w Px of — Bx off oy —
1001 i
hility[%] BAWGN
10 MCurent
1
01
0.01
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
Statistic Count 200 200 Prohability
B
Sample Count 9995200 JDUEEE ; 2323 ‘::
Sample Time 200000 ms ! > s =
0,1000% 6.047 dB
Ay Power 16.284 dBm 0,0100% 6.141 dB
Max Power 22519 dBm 0,0010% 6.188 dB
PAR 6.236 dB 0,0001% 6.234 dB

Top Channel / 16QAM
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 15 MHz Channel Bandwidth / QPSK

Ratio .
Resource Resource PAR o Margin
Channel Limit Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 3.8 13.0 9.2 Complied
Middle 1 0 45 13.0 8.5 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, 2503.50000 Ref. Level -8.00 Connector,RFICOM Frenuency, 2593.00000 Ref. Level: -8.00 Cunngn\ur_RHCOM
Pr oot  w Px of — Bx  off — Pr ooty — Px  off — Bx ot v —
100 L eeghaility[%] e 100 ‘remgah\\i\y[%] BAGh
10 b W Cunent 10 \ W Current
1 1
01 01
0.01 0.01
onot onot
0.0001 0.0001
0.00001 0.00001
0000001 d8 0000001 o8
001 2 3 4 5 B 7 8 9 10 110 12 13 14 15 1B 18 1920 Ay sk s @ 4 & G 9 10 11 12 43 14 15 16 A7 18 18 20
Statistc Court 200 200 Prohability Statistc Court 200/ 200 Probability
B o
Sample Count 19990000 JDUEEE ; ;x: ‘:: Sarmple Cout 19990400 :DUEEE ; ig:; ‘:E
Sample Time 200000 ms ! > o - Sample Time 200,000 ms . i ol
0,1000% 3.750 (B 0,1000% 4453 dB
Ay Power 17.435 dBm 0,0100% 3.797 dB Ay Power 19.518 dBm 00100% 4500 dB
Max Power 21.342 dBm 0,0010% 3844 B Max Power 24131 dBm 00010% 4547 dB
PAR 3.908 dB 0,0001% 3891 B PAR 1613 dB 0,0001% 4.594 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
Frenuency, 2682.50000 Ref. Level -8.00 Connector,RFICOM
Px on . 5 Qx o ¥, S Bx -
100} i
hability[%] BAWGN
10 \ Wcurent
1
01
0.01
onot
0.0001
0.00001
0000001 d8
o001 2 3 4 5 B 7 8 9 10 110 12 13 14 15 1B 18 1920
Statistic Count 200 200 Prohability
B
Sample Count 19990400 JDUEEE ; ;g;i ‘::
Sample Time 200000 ms ! > h E
0,1000% 3.375 B
Ay Power 17.734 dBm 0,0100% 3422 (B
Max Power 21.199 dBm 0,0010% 3.469 (B
PAR 3465 dB 0,0001% 3469 B
Top Channel / QPSK
ULVSLTD
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 15 MHz Channel Bandwidth / 16QAM

Ratio .
Resource Resource PAR o Margin
Channel Limit Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 5.1 13.0 7.9 Complied
Middle 1 0 5.6 13.0 7.4 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, 2503.50000 Ref. Level -8.00 Connector,RFICOM Frenuency, 2593.00000 Ref. Level: -8.00 Cunngn\ur_RHCOM
Pr oot  w Px of — Bx off oy — Pr ooty — Px off g — Bx ot v —
1001 i 100 i
hility[%] BAWGN ility[ %) BAWGN
10 MCurent 10 MCurrent
1 1
01 01
0.01 0.01
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 o0+ 2 3 4 5 6 7 8 9 10 11 12 43 14 15 16 AT 18 18 20
Statistc Court 200 200 Prohability Statistc Court 200/ 200 Probability
B o
Sample Count 19990000 JDUEEE ; 2222 ‘:: Sarmple Cout 19990400 :DUEEE ; ﬁﬁ:z ‘:E
Sample Time 200000 ms ! > A E Sample Time 200,000 ms . i LA
0,1000% 5.109 dB 0,1000% 5.578 dB
Ay Power 16.155 dBm 0,0100% 5.156 dB Ay Power 19.107 dBm 00100% 5672 dB
Max Power 21373 dBm 0,0010% 5.203 dB Max Power 24.904 dBm 00010% 5.719 dB
PAR 5218 dB 0,0001% 5.250 dB PAR 5797 dB 0,0001% 5.813 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
Frenuency, 2682.50000 Ref. Level -8.00 Connector,RFICOM
Pr oot  w Px of — Bx off oy —
100 i
hility[%] BAWGN
10 MCurent
1
01
0.01
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
Statistic Count 200 200 Prohability
B
Sample Count 19990000 JDUEEE ; 322‘; ‘::
Sample Time 200000 ms ! > sha
0,1000% 4.688 dB
Ay Power 16.442 dBm 0,0100% 4734 4B
Max Power 21.242 (Bm 0,0010% 4.781 (B
PAR 4.799 dB 0,0001% 4781 dB
Top Channel / 16QAM

ULVSLTD

Page 39 of 166



TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

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

Results: 20 MHz Channel Bandwidth / QPSK

Ratio .
Resource Resource PAR o Margin
Channel Limit Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 3.8 13.0 9.2 Complied
Middle 1 0 45 13.0 8.5 Complied
Top 1 0 3.8 13.0 9.2 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, 2506.00000 Ref. Level -8.00 Connector,RFICOM Frenuency, 2593.00000 Ref. Level: -8.00 Cunngn\ur_RHCOM
Pr oot  w Px of — Bx off oy — Pr ooty — Px  off — B ¥ —
100} i 100} i
ahility[%)] BAWGN hability[%)] BAWGN
10 ‘\ W Cunent 10 By W Current
1 1
01 01
0.01 0.01
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 Ay sk s @ 4 & G 9 10 11 12 43 14 15 16 A7 18 18 20
Statistc Court 200 200 Prohability Statistc Court 200/ 200 Probability
B o
Sample Count 19990400 JDUEEE ; ;:;; ‘:: Sarmple Cout 19990400 :DUEEE ; iggg ‘:E
Sample Time 200000 ms ! > o - Sample Time 200,000 ms . i o
0,1000% 3.750 (B 0,1000% 4.500 dB
Ay Power 17.606 dBm 0,0100% 3.797 dB Ay Power 19.669 dBm 00100% 4591 dB
Max Power 21504 dBm 0,0010% 3844 B Max Power 24315 dBm 00010% 4641 dB
PAR 3.897 dB 0,0001% 3891 B PAR 1646 dB 0,0001% 4.641 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
Frenuency, 2680.00000 Ref. Level -8.00 Connector,RFICOM
Pr oot  w Px of — Bx off oy —
100} i
ahility[%)] BAWGN
10 \ Wcurent
1
01
0.01
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
Statistic Count 200 200 Prohability
B
Sample Count 19990400 JDUEEE ; ;:2; ‘::
Sample Time 200000 ms ! > ot
0,1000% 3.750 (B
Ay Power 17.757 dBm 0,0100% 3797 dB
Max Power 21610 dBm 0,0010% 3.797 (B
PAR 3854 dB 0,0001% 3844 1B
Top Channel / QPSK
ULVSLTD
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Transmitter Peak-To-Average Ratio (PAR) (continued)

Results: 20 MHz Channel Bandwidth / 16QAM

Ratio .
Resource Resource PAR o Margin
Channel Limit Result
Block(s) Block Offset (dB) (dB) (dB)
Bottom 1 0 4.8 13.0 8.2 Complied
Middle 1 0 5.3 13.0 7.7 Complied
Top 1 0 5.0 13.0 8.0 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, 2506.00000 Ref. Level -8.00 Connector,RFICOM Frenuency, 2593.00000 Ref. Level: -8.00 Cunngn\ur_RHCOM
Pr oot  w Px of - Bx off oy — Pr ooty — Px off g — Bx ot v —
1001 i 100} i
hility[%] BAWGN hility[%] BAWGN
10 S W Cunent 10 \ W Current
1 1
01 01
0.01 0.01
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 o0+ 2 3 4 5 6 7 8 0 10 11 12 43 14 15 16 AT 18 18 20
Statistc Court 200 200 Prohability Statistc Court 200/ 200 Probability
B o
Sample Count 19990000 JDUEEE ; i’;:i ‘:: Sarmple Cout 19990400 :DUEEE ; iggg ‘:E
Sample Time 200000 ms ! > ol Sample Time 200,000 ms . i i
0,1000% 4.828 dB 0,1000% 5.344 dB
Ay Pawer 16.533 dBm 00100% 4.875 dB Ay Pawer 19.386 dBm 0100% 5438 dB
Max Power 21525 dBm 0,0010% 1922 dB Max Power 24885 dBm 00010% 5481 dB
PAR 4991 dB 0,0001% 4922 dB PAR 5.500 dB 0,0001% 5484 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
Frenuency, 2680.00000 Ref. Level -8.00 Connector,RFICOM
Pr oot  w Px of — Bx off oy —
100 i
hility[%] BAWGN
10 '\ W Cunent
1
01
0.01
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 19990000 JDUEEE ; 322 ‘::
Sample Time 200000 ms ! > o ¢
0,1000% 5016 dB
Ay Power 16.467 dBm 0,0100% 5.063 dB
Max Power 21657 dBm 0,0010% 5.109 4B
PAR 5.170 dB 0,0001% 5.109 dB

Top Channel / 16QAM
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Transmitter Peak-To-Average Ratio (PAR) (continued)
Test Equipment Used:

ﬁcs,:-set Instrument Manufacturer Type No. Serial No. | Date Calibration Due ﬁ\et‘cle.rval
(Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12
M1869 ‘éVideba”d Radio | pohde & Schwarz | CMW500 145023 | 05 Apr 2017 12
omms 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 IMEI: 358640070064218
FCC Reference: Part 2.1049

Test Method Used:

KDB 971168 Section 4.2

Environmental Conditions:

Temperature (°C): 25
Relative Humidity (%): 47
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

A
\ 4

N Radio

Power Supply > EUT <€«»| RF Attenuator |« Dggﬁ“?:fl »{ Communication
p Tester
Signal Analyser |« RF Attenuator |« >» 50 Q Load
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / QPSK

Resource

Channel Block(s)

Resource
Block
Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

Bottom 25

0

100

300

4.542

Middle 25
Top 25

0

100
100

300
300

4.510
4.526

1026180600072,

Daze: 22.77M.2016 21:03:43%

112418060D0728.

aze: 22.07M.201€ 21:05:18

Spectrum ] ué: Spectrum ] uvn
Ref Level 40.00 dBm  Offset 2050 dB @ RBW 100 kHz Ref Level 40,00 dBm  Offset 20.50 dB @ RBW 100 kHz
Att 35d3  SWT ims @ VBW 200kHz Mode Sweep Att 35d8 SWT 1ms @ VBW 300kHz  mode Sweep
@ 1Pk View @1k View
mMif] 15.73 dBm) Mi[1] 16.26 dBm|
2,4998840 GHz 2.5017950 GHz]
30 dar yoe Bw 4.542329957 MHz| 30 dam Jce Bwe 4.509768452 MHz]
204 T 204
TP A A A A ‘“v"‘: I),A(anv'ﬂ.‘!‘”-m.,‘ﬂ’"/) A Pl
10 df o 10 df
r 1 ‘ w
/ [ |
/
1] 7 T o 7 T
J \
-1 d Fi L -1 d v ' \
ot
i b . b
?DAW\ T £ Vi 20 di “lf“, y,
9 T P P
1y I i A S s
(\,\ﬂr U ~ T S )
-30 e -30
-0 dem 40 d
50 d 50 d
CF 2.4985 GHz 691 pts Span 11.25 MHz CF 2.593 GHz 691 pts Span 11,25 MHz
T -y T .
il ] [ ] il [ T

Bottom Channel / QPSK

Spectrum ]

(=]

RefLevel 40.00 dBm Offset 20.80 dB @ RBW 100 kHz

1128188600072

Date: 22.7UN.201€ 21:06:52

Att 35d3 W 1ms @ VBW 300kHe  Mode Sweep
@17k view
m1[1] 16.00 dBm
26877600 GHz
30 dam ice B 4.526049204 MHz]
204
A X N |16
THSAT ATV P W PR
104 {
|
J |
# i T
{ ]
i L A
-10 v %
s
. 7~
20 15 \
A b
e VAl
e
<30
40
-50 db
CF 26875 GHz 691 pts Span 11,25 MHz
.
il ] [

Top Channel / QPSK

Middle Channel / QPSK
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / 16QAM

Resource

Resolution

Video

Occupied

Channel gﬁig‘;(r:;’ Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 25 0 100 300 4510

Middle
Top

25 0
25 0

100
100

300
300

4.510
4.493

Spectrum
Ref Level 40.00 dBm  Offset 20.80 dB & RBW 100 kHz

(=]

Spectrum ]

B

Ref Level 40.00 dBm  Offset 20.60 dB @ RBW 100 kHz

1124188600728

Daze:

22.7UN.201€ 21:04:31

1124188600728,

Att 3508 SWT 1ms @ VBW 300 kHz  Mode Swesp Att 35d8  SWT 1ms @ YBW 300 kHz  mode Sweep
0 1% View 0 19k view
mifi] 15.37 dBm| Mi[1] 15.57 dBm|
24992810 GHe, 25915020 GHe]
30 dBim Occ By 4509768452 MHz] 30dam Oce B 4509768452 MHz]
204 - 204 ;
: )4 A :
|| PO SN PNV AT o V2 Threned A A A
104 104 i
| ‘. [ \
! \ |
i : i
T T
) \ / |
10 d A 10 4 A \
. | P |
JJ"‘H J"‘l"
0 W 1 0 o] A
o M, o A
ey bt f, o g A AW U
a i
) iy T, it a0
40 40
50 ¢ .50
CF 24085 GHz 91 pis Span 11,25 Mz CF 2590 GHz 601 pis Span 11.25 MHz
" — "
i ] ) il ()

Date: 22.0M.201€ 21:06:08

Bottom Channel / 16QAM

Spectrum ]
Ref Level 40.00 dBm  Offset 20.80 dB & RBW 100 kHz

(=]

Att 3508 SWT 1ms @ VBW 300kH:  Mode Sweep
017k View
m1[1] 15.97 dBm|
26857580 GHe
30 dam: Oce Bw 4.493487699 MHz|
204 -
g R NP T TR
104 !
/ ‘\
0 I), ‘H
104 |
f R
P oo ¥
o ™y
e Vs e sy
) s
40
50
CF 2.6875 GHz 691 pts ﬁnnn 11.25 MHz
| ] [
[11241866ID07AR
Date: 22_JUN.201€6 21:07:39

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
Top

50

50

0
0

200
200

1000
1000

9.052
8.987

112418060D0728.

aze: 22.07M.201€ 21:10:06

Spectrum ] ué: Spectrum ] uvn
Ref Level 40.00 dBm  Offset 2050 db @ RBW 200 kHz Ref Level 40,00 dBm  Offset 20.50 dB @ RBW 200 kHz
At 3508 BWT ims @ VBW LMHz  mode Sweep At 35d8  SWT 1ms @ ¥BW LMHz mode Sweep
@ 1Pk View @1k View
mMif] 17,20 dBm) Mi[1] 17,02 dem|
2.5016840 GHz 2.5924790 GHz
30 dar yoe Bw 8.986975398 MHz| 30 daen Jce Bwe 9.052008408 MHz]
204 b 204 .
Tiin i v u}\m‘w/ b AT Tl et Ut AR A gl
104 104 {
|
|
0 dbr ] ] 0 "
i 1 f \
10 ¢l ﬂl '| 10 ¢l |
™y [ p 'llH
; ]! ) ] A f,
20 ﬁ [ e 20 di R ol TS T
1 AR o g i ) ] "l : P,
A e St ey LagtT TN
Y
50 -30
-0 dem 40 d
50 50 d
CF 2.501 GHz 691 pts Span 22,5 MHz CF 2.593 GHz 691 pts Span 22.5 MHz
—
il [ il [ T

Bottom Channel / QPSK

Spectrum ]

(=]

Atl 3508 SWT

RefLevel 40.00 dBm Offset 20.80 dB @ RBW 200 kHz

ims @ VBW 1MHz Mode Swesp

@17k View

Mifi]

30 dam:

204

Ice B

16.18 dBm
2.6839580 GHz,
8.086975398 MHz|

PN . T, VY, BN W

"
o
)

[
I ik VN P R

CF 2.685 GHz
'

691 pts

Span 22.5 MHz

|

1128188600072

Date: 22.0UN.201€ 21:11:40

Top Channel / QPSK

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

Resource

Resolution

Video

Occupied

Channel 'Eig‘lz(r:)e 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
8.987

j

j

112418060D0728.

aze: 22.0mM.201€ 21:10:52

Spectrum ] ué: Spectrum ] uvn
Ref Level 40.00 dBm  Offset 2050 db @ RBW 200 kHz Ref Level 40,00 dBm  Offset 20.50 dB @ RBW 200 kHz
At 3508 BWT ims @ VBW LMHz  mode Sweep At 35d8  SWT ims @ YBW LMHz mode Sweep
@ 1Pk View @1k View
mMif] 15.42 dBmj Mi[1] 15.99 dem|
2.4970600 GHz 2.5933260 GHz
30 dar yoe Bw 8.986975398 MHz| 30 daen Jce Bwe 8.986975398 MHz]
204 T 204 T
X
T.L,Ju\_fv\..l"\ [y PSR Y I, ORI I Re] S PV I |
104 o
1 I
0 ! 0 \
}i k 7
-1 d / -1 d : 3
! '\ f
& f 0
S i \h“\ S y {‘w"lﬂ .*..”";
| = C——" i Villin,
b il ol I fldgh b et
i e L YAl
-0 dem 40 d
50 d 50 d
CF 2.501 GHz 691 pts Span 22.5 MHz CF 2.593 GHz 691 pts Span 22.5 MHz
. .

Bottom Channel / 16QAM

Spectrum ]

(=]

Atl 3508 SWT

RefLevel 40.00 dBm Offset 20.80 dB @ RBW 200 kHz

ims @ VBW 1MHz Mode Swesp

@17k View

30 dam:

Mifi]

Ice B

16.35 dBm)
2.6822650 GHz,
8.086975398 MHz|

204

h
S Pl LA

20

o
ffp e’V

it

r M

et

-4

-50

691 pts

Span 22.5 MHz

CF 2.685 GHz
i
1122188670072

Date: 22.0UN.201€ 21:12:27

Wi e

Top Channel / 16QAM

Middle Channel / 16QAM
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Transmitter Occupied Bandwidth (continued)

Results: 15 MHz Channel Bandwidth / QPSK

Resource Resource Resolution Video Occupied

Channel Block(s) Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 75 0 300 1000 13.480

Middle
Top

75
75

0
0

300
300

1000
1000

13.529
13.529

Spectrum ] ué: Spectrum ] uvn
Ref Level 40,00 dém  Offset 20.60 db @ RBW 300 kRz Ref Level 40,00 dém  Offset 20.60 db @ RBW 300 kHz
Att 358 SWT ims @ VBW 1MHz  Mode Sweep Att 353 SWT 1ms @ ¥BW LMHz mode Sweep
@17k View @17k View
mMif] 17.34 dBm) Mi[1] 16.83 dBm|
2.5045750 GHz 2.5946610 GHz
30 dar ice By 13.480463097 MHz] 30 dam I B 13.520305355 M|
204 M1 204 e
Tl i, NS B LT WEOr S I A S &
10 df 1 10 df
f | |
| |
| |
0 f f 0 ] -
/ \ / h
d cd L} d / iy
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“‘r' "\ A
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0 W f A s el ‘ ‘ﬂm’”"’ gt
(i (T —— i L; ki
Iy — e T AR
a0 30
~40 dl ~40 dl
.50 db 50 df
CF 75035 GHz 691 pts Span 33.75 MHz CF 2.593 GHz 691 pts Span 53,75 MHz
-
il [T il [T
[11241686TD07AR
JUN.201€ 21:13:24 [Date: 22 JUN.201€ 21:14:58
Bottom Channel / QPSK Middle Channel / QPSK
Spectrum ] ué:
Ref Level 40,00 dbm  Offset 20.60 ab @ RBW 300 iz
Att 35d3 W 1ms @ VBW LMHz  Made Sweep
@17k view
mMif] 16.51 dBm
0 GHz
30 dam ice B
204 :
T v ns P LIPS ST
104 !
| I
0 + 1
/
-10 df
w‘ﬁf o
L LT
sl 7 \luﬂkﬁ\’ il o
At I Tl Tt
k"
40
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il [
[11281EB€JD07AR
Date: 22 JUN.201€ 21:1€:32
Top Channel / QPSK
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Transmitter Occupied Bandwidth (continued)

Results: 15 MHz Channel Bandwidth / 16QAM

Channel

Resource
Block(s)

Resource
Block
Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

Bottom

75

0

300

1000

13.529

Middle
Top

75
75

0
0

300
300

1000
1000

13.529
13.529

Spectrum ] ué: Spectrum ] uvn
Ref Level 40.00 dBm  Offset 20.80 dB @ RBW 300 kHz Ref Level 40.00 dBm  Offset 20.60 dB & RBW 300 kHz
Atl 3508 SWT ims @ VBW 1MHz Mode Swesp AtL 35d3  BWT ims @ VBW LMHz Mode Sweep
@ 1Pk View @1k View
mi[1] Mi[1] 16.54 dBm|
60 G
30 dar Joc B 30 daen Jce Bwe 13.529305355 MHg]
204 T 204
').,./‘vww-' B AT s PPV APP | T N A '\-\--‘--Jﬁ
10 10 |
| f
1
o \ o ;
4 4
\ [
-1od -1od F
T 7
¥ N o "
i ‘NT&"“\ b i o 'F"J : . iR
firsrery i, e AT LT .
-30 -30
40 dBm 40 de
50 df =50 d
CF 2.5035 GHz 691 pts Span 33.75 MHz CF 2.593 GHz 691 pts Span 53.75 MHz
. — .
il [T il [
1124185 €0D0722
JUN.201€ Z1:14:11 Date: 22.0U8.201€ 21:15:45

Bottom Channel / 16QAM

Spectrum ]

(=]

Atl 3508 SWT

RefLevel 40.00 dBm Offset 20.80 dB @ RBW 300 kHz

ims @ VBW 1MHz Mode Swesp

@17k View

30 dam:

Mifi]

Ice B

204

L S o s

UL ST

o

e i ]
y

-50

CF 2.6825 GHz

691 pts

Span 33.75 MHz

i
1128188600072

Date: 22.0UN.201€ 21:17:19

Top Channel / 16QAM

Middle Channel / 16QAM

ULVSLTD

Page 49 of 166



TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

Transmitter Occupied Bandwidth (continued)

Results: 20 MHz Channel Bandwidth / QPSK

Resource

Resolution

Video

Occupied

Channel 'Eig‘lz(r:)e Block Bandwidth Bandwidth Bandwidth
Offset (kHz) (kHz) (MHz)
Bottom 100 0 500 2000 18.104

Middle
Top

100
100

0
0

500
500

2000
2000

18.039
18.039

Spectrum ] ué: Spectrum ] uvn
Ref Level 40,00 dém  Offset 20.60 db @ RBW 00 kRz Ref Level 40,00 dém  Offset 20.60 db @ RBW 500 kHz
Att 358 SWT ims @ VBW 2MHz  Mode Sweep Att 353 SWT 1ms @ ¥BW 2MHz  Mode Sweep
@17k View @17k View
mMif] 18.49 dBm Mi[1] 17.54 dBm|
2.5134890 GHz 2.5909160 GHz]
30 dam ice By 18.104196816 MHz| 30 dam- Jce By 18.039073806 MH2|
204 K‘ 204 L
[ T e Rpmtgee SR fo T g Fom e At drnmin eyl
7
104 i i 104 p
D | | D | |
/ [ H/ |
/ s
-10 de T 4 v‘ -Lod s ‘T .
o It iy
ot LUTI T N L iy
O (YWY ottt T
i 1 :
a0 30
~40 dl ~40 dl
.50 db 50 df
691 pts Span 45,0 MHz CF 2.593 GHz 691 pts Span 45.0 MHz
—
[T il G ve
[11241686TD07AR
JUM.201€ 21:18:17 [Date: 22 JUN.201€ 21:18:51
Bottom Channel / QPSK Middle Channel / QPSK
Spectrum ] ué:
Ref Level 40,00 dbm  Offset 20.60 ab @ RBW 500 kHz
Att 35d3 W 1ms @ VBW 2MHz  Made Sweep
@17k view
mMif] 17.85 dBm)
2.6815630 GHz,
30 dam ice B 18.039073806 MHz]
20 di I}
| Tt FPE RN Mh‘w‘. MR
10d
f |
o | |
/
d ; iR
-10 2
L\W”H WM\“T
i [l
e PPt
<30
40
-50 db
CF 2,68 GHz 691 pts Span 45,0 MHz
Il (Y
[11281EB€JD07AR
Date: 22 JUN.201€ 21:21:2%
Top Channel / QPSK
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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

1026180600072,

Daze: 22.77M.201€ 21:10:0%

112418060D0728.

Daze: 22.07M.2016 21:20:37

Spectrum ] ué: Spectrum ] uvn
Ref Level 40.00 dBm  Offset 2050 dB @ RBW 500 kHz Ref Level 40,00 dBm  Offset 20.50 dB @ RBW SO0 kHz
At 3508 BWT ims @ VBW 2MHz  Mode Sweep At 35d8  SWT 1ms @ ¥BW 2MHz  Mode Sweep
@ 1Pk View @1k View
mMif] 17,29 dBm Mi[1] 17.63 dBm|
2.5122520 GHz 2.5966470 GHz]
30 dam Jce By 18.039073806 MHz| 30 dam- Jce By 18.039073806 MH2|
204 i 204 )
| S, SOV, [ 1 . P, Tl Ly ) Rt
10 df 10 df f
| | |
0 | \ 0 |
! f
s | d
10 - ) 10 1 4
] T A
7 i, i b [ W ‘LHH” i
AR, ! § '] M
x gl L T iyl WI i P e
Jobof O | | i )
-30 -30
40 d 40 d
50 50 d
CF 7.506 GHz 691 pts Span 45.0 MHz CF 2.593 GHz 691 pts Span 45.0 MHz
—
il ] [ ] il [T

Bottom Channel / 16QAM

Spectrum ]

(=]

RefLevel 40.00 dBm Offset 20.80 dB @ RBW 500 kHz
Atl 35d3  SWT ims @ VBW 2MHz Mode Swesp

@17k View
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30 dam ice B
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17.46 dBm
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-50
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Y
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1128188600072

Date: 22.0UN.201€ 21:22:11

i ] Wi 98

Top Channel / 16QAM
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Transmitter Occupied Bandwidth (continued)

Test Equipment Used:

Cal.

ﬁzset Instrument Manufacturer Type No. Serial No. | Date Calibration Due | Interval

. (Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12

Wideband Radio

M1869 Comms Tester Rohde & Schwarz | CMW500 145923 05 Apr 2017 12
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 %3 C-003060- ;3;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 Radiated Spurious Emissions — LAT

Test Summary:

Test Engineers: David Doyle & Test Dates: 26 May 2016 to
Andrew Edwards 06 June 2016

Test Sample IMEI: 358640070087480

FCC Reference: Parts 2.1053 & 27.53(m)(4)

Test Method Used: KDB 971168 Section 6.1 referencing FCC Part 2.1053

Frequency Range: 30 MHz to 27 GHz

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

Environmental Conditions:

Temperature (°C): 2310 24

Relative Humidity (%): 38to 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.

The emission seen on the 1 GHz to 3 GHz plot at approximately 2593 MHz is the EUT carrier.

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.

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.

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.

Measurements below 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 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.

Pre-scans above 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 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.

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.

Pre-scans have been taken with a limit line set at -13 dBm. In accordance with 27.53(m)(4), the results
table has a limit of -25 dBm.
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Transmitter Radiated Spurious Emissions — LAT (continued)

Test setup for radiated measurements:

Measurement RF Attenuator
EUT e A » and/or »|  Pre Amplifier Test Receiver
ntenna .
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)
2948.718 -31.8 -25.0 6.8 Complied
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Transmitter Radiated Spurious Emissions — LAT (continued)
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Transmitter Radiated Spurious Emissions — LAT (continued)

@ e L
o (2]
=
L MWJMX
R O T e T e e
Test Equipment Used:
Asset Date Cal.
N Instrument Manufacturer Type 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 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
Calibrated
S0582 Power Supply Schwarzbeck PS9721 00005 before use -
M1818 | Multimeter Fluke 79 Series Il 71811580 27 Apr 2017 12
A2914 | High Pass Filter AtlanTecRF AFH-03000 2155 19 May 2017 12
A2918 | Attenuator AtlanTecRF AN18W5-20 83282841 19 May 2017 12
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5.2.6. Transmitter Radiated Spurious Emissions — UAT

Test Summary:

Test Engineers: David Doyle & Test Dates: 26 May 2016 &
Andrew Edwards 03 June 2016
Test Sample IMEI: 358640070022890

FCC Reference:

Parts 2.1053 & 27.53(m)(4)

Test Method Used:

KDB 971168 Section 6.1 referencing FCC Part 2.1053

Frequency Range:

30 MHz to 27 GHz

Configuration:

10 MHz, QPSK, 1RB, 0 Offset

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

38 to 39

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 2593 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 K0017) 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.

Pre-scans above 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 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.

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.

Pre-scans have been taken with a limit line set at -13 dBm. In accordance with 27.53(m)(4), the results

table has a limit of -25 dBm.

Results: Middle Channel

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
2974.359 -31.6 -25.0 6.6 Complied
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Transmitter Radiated Spurious Emissions — UAT (continued)
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Transmitter Radiated Spurious Emissions — UAT (continued)

&=
L ,w«uufw}‘
[Nt ] IR T R T
Test Equipment Used:
Asset Date Cal.
N Instrument Manufacturer Type 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 | 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
Calibrated
S0582 | Power Supply Schwarzbeck PS9721 00005 before use -
M1818 | Multimeter Fluke 79 Series |l 71811580 27 Apr 2017 12
A2914 | High Pass Filter AtlanTecRF AFH-03000 2155 19 May 2017 12
A2918 | Attenuator AtlanTecRF AN18W5-20 832828#1 19 May 2017 12
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5.2.7. Transmitter Radiated Emissions at Band Edges - LAT

Test Summary:

Test Engineer: Nick Steele Test Date: 28 June 2016
Test Sample IMEI: 358640070087480

FCC Reference: Parts 2.1053 & 27.53(m)(4)

Test Method Used: KDB 971168 Section 6.1 referencing FCC Part 27.53(m)(6)

Environmental Conditions:

Temperature (°C): 25
Relative Humidity (%): 40
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.

2. 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 100 kHz (>2% of the emission bandwidth)
and video bandwidth of 300 kHz (three times the resolution bandwidth).

3. 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 200 kHz (>2% of the emission bandwidth)
and video bandwidth of 1 MHz (as close to > three times the resolution bandwidth as the test
receiver allowed).

4. 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 300 kHz (>2% of the emission bandwidth)
and video bandwidth of 1 MHz (as close to > three times the resolution bandwidth as the test
receiver allowed).

5. 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 500 kHz (>2% of the emission bandwidth)
and video bandwidth of 2 MHz (as close to > three times the resolution bandwidth as the test
receiver allowed).
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.889 25 0 -33.7 -13.0 20.7 Complied
2496 25 0 -34.9 -13.0 21.9 Complied
2690 25 0 -37.1 -10.0 27.1 Complied

2690.008 25 0 -36.0 -10.0 26.0 Complied

2 I
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QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.912 1 0 -23.7 -13.0 10.7 Complied
2496 1 0 -28.1 -13.0 15.1 Complied
2690 1 24 -25.4 -10.0 15.4 Complied

2690.021 1 24 -24.9 -10.0 14.9 Complied
2496 1 24 -61.5 -13.0 48.5 Complied
2690 1 0 -55.2 -10.0 45.2 Complied

Page 62 of 166 UL VS LTD




TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / QPSK
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.990 25 0 -34.8 -13.0 21.8 Complied
2496 25 0 -35.6 -13.0 22.6 Complied
2690 25 0 -39.3 -10.0 29.3 Complied

2690.018 25 0 -35.7 -10.0 25.7 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.913 1 0 -24.1 -13.0 111 Complied
2496 1 0 -30.8 -13.0 17.8 Complied
2690 1 24 -28.4 -10.0 18.4 Complied

2690.079 1 24 -24.7 -10.0 14.7 Complied
2496 1 24 -61.1 -13.0 48.1 Complied
2690 1 0 -57.9 -10.0 47.9 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 5 MHz Channel Bandwidth / 16QAM
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.990 50 0 -33.9 -13.0 20.9 Complied
2496 50 0 -36.4 -13.0 23.4 Complied
2690 50 0 -35.0 -10.0 25.0 Complied

2690.003 50 0 -34.0 -10.0 24.0 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / QPSK

Emission .
S | oo | e | Lo | LT wargn 0B | e
2495.992 1 0 -20.8 -13.0 7.8 Complied
2496 1 0 -24.6 -13.0 11.6 Complied
2690 1 49 -22.8 -10.0 12.8 Complied
2690.037 1 49 211 -10.0 11.1 Complied
2496 1 49 -52.7 -13.0 39.7 Complied
2690 1 0 -57.6 -10.0 47.6 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / QPSK
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Transmitter Radiated Emissions at Band Edges (continued)
Results: 10 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.779 50 0 -35.0 -13.0 22.0 Complied
2496 50 0 -36.0 -13.0 23.0 Complied
2690 50 0 -36.3 -10.0 26.3 Complied

2690.011 50 0 -35.8 -10.0 25.8 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 10 MHz Channel Bandwidth / 16QAM

Emission .
S | oo | e | Lo | LT wargn 0B | e
2495.997 1 0 -23.4 -13.0 10.4 Complied
2496 1 0 -27.2 -13.0 14.2 Complied
2690 1 49 -24.7 -10.0 14.7 Complied
2690.051 1 49 -23.9 -10.0 13.9 Complied
2496 1 49 -59.6 -13.0 46.6 Complied
2690 1 0 -58.0 -10.0 48.0 Complied
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Transmitter Radiated Emissions at Band Edges (continued)
Results: 10 MHz Channel Bandwidth / 16QAM
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 15 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result

(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.987 75 0 -35.2 -13.0 22.2 Complied
2496 75 0 -35.8 -13.0 22.8 Complied
2690 75 0 -36.0 -10.0 26.0 Complied

2690.006 75 0 -35.4 -10.0 25.4 Complied

® ® .

= | =

AL N T WMM s Lol

&

11241886

pate: 28.JUN.2016 01:08:27

QPSK / Lower Band Edge

QPSK / Upper Band Edge

ULVSLTD

Page 73 of 166




TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emissions at Band Edges (continued)

Results: 15 MHz Channel Bandwidth / QPSK

Emission .
S | oo | e | Lo | LT wargn 0B | e
2495.981 1 0 -23.1 -13.0 10.1 Complied
2496 1 0 -24.3 -13.0 11.3 Complied
2690 1 74 -23.1 -10.0 13.1 Complied
2690.002 1 74 -21.8 -10.0 11.8 Complied
2496 1 74 -56.1 -13.0 43.1 Complied
2690 1 0 -54.7 -10.0 44.7 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 15 MHz Channel Bandwidth / QPSK
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 15 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.992 75 0 -36.0 -13.0 23.0 Complied
2496 75 0 -37.0 -13.0 24.0 Complied
2690 75 0 -38.5 -10.0 28.5 Complied

2690.002 75 0 -36.0 -10.0 26.0 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 15 MHz Channel Bandwidth / 16QAM

Emission .
S | oo | e | Lo | LT wargn 0B | e
2495.992 1 0 -22.1 -13.0 9.1 Complied
2496 1 0 -24.5 -13.0 11.5 Complied
2690 1 74 -24.3 -10.0 14.3 Complied
2690.010 1 74 -23.0 -10.0 13.0 Complied
2496 1 74 -57.9 -13.0 44.9 Complied
2690 1 0 -58.9 -10.0 48.9 Complied
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Transmitter Radiated Emissions at Band Edges (continued)
Results: 15 MHz Channel Bandwidth / 16QAM
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 20 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.973 100 0 -31.9 -13.0 18.9 Complied
2496 100 0 -32.6 -13.0 19.6 Complied
2690 100 0 -33.0 -10.0 23.0 Complied

2690.029 100 0 -32.2 -10.0 22.0 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 20 MHz Channel Bandwidth / QPSK

Emission .

S | oo | e | Lo | LT wargn 0B | e
2495.982 1 0 -17.1 -13.0 41 Complied
2496 1 0 -18.1 -13.0 5.1 Complied
2690 1 99 -14.4 -10.0 4.4 Complied
2690.011 1 99 -14.0 -10.0 4.0 Complied
2696 1 99 -56.0 -13.0 43.0 Complied
2690 1 0 -56.0 -10.0 46.0 Complied
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Transmitter Radiated Emissions at Band Edges (continued)
Results: 20 MHz Channel Bandwidth / QPSK
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 20 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.968 100 0 -32.7 -13.0 19.7 Complied
2496 100 0 -33.3 -13.0 20.3 Complied
2690 100 0 -34.2 -10.0 24.2 Complied

2690.011 100 0 -33.5 -10.0 23.5 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 20 MHz Channel Bandwidth / 16QAM

Emission .
S | oo | e | Lo | LT wargn 0B | e
2495.986 1 0 -17.0 -13.0 4.0 Complied
2496 1 0 -17.7 -13.0 4.7 Complied
2690 1 99 -15.6 -10.0 5.6 Complied
2690.013 1 99 -15.1 -10.0 5.1 Complied
2496 1 99 -57.0 -13.0 44.0 Complied
2690 1 0 -56.4 -10.0 46.4 Complied
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Transmitter Radiated Emissions at Band Edges (continued)

Results: 20 MHz Channel Bandwidth / 16QAM
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Test Equipment Used:

16QAM / 1 RB 0 Offset / Upper Band Edge

Date
ﬁsset Instrument Manufacturer Type No. Serial No. Calibration Cal. 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
A2863 Pre-Amplifier Agilent 8449B 3008A02100 07 Jan 2017 12
A2889 Antenna Schwarzbeck BBHA 9120 B | BBHA9120B | 07 Apr 2017 12
A2916 Attenuator AtlanTecRF AN18W5-10 832827#1 19 May 2017 12
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5.2.8. Transmitter Radiated Emissions at Band Edges - UAT

Test Summary:

Test Engineers: Nick Steele & Test Date: 28 June 2016
David Doyle

Test Sample IMEI: 358640070022890

FCC Reference: Parts 2.1053 & 27.53(m)(4)

Test Method Used: KDB 971168 Section 6.1 referencing FCC Part 27.53(m)(6)

Environmental Conditions:

Temperature (°C): 25
Relative Humidity (%): 40
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.

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 100 kHz (>2% of the emission bandwidth)
and video bandwidth of 300 kHz (three times the resolution bandwidth).

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 200 kHz (>2% of the emission bandwidth)
and video bandwidth of 1 MHz (as close to > three times the resolution bandwidth as the test
receiver allowed).

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 300 kHz (>2% of the emission bandwidth)
and video bandwidth of 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 500 kHz (>2% of the emission bandwidth)
and video bandwidth of 2 MHz (as close to > three times the resolution bandwidth as the test
receiver allowed).
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 5 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.780 25 0 -394 -13.0 26.4 Complied
2496 25 0 -40.9 -13.0 27.9 Complied
2690 25 0 -42.0 -10.0 32.0 Complied

2690.289 25 0 -40.4 -10.0 30.4 Complied
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QPSK / Lower Band Edge QPSK / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 5 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.931 1 0 -28.4 -13.0 15.4 Complied
2496 1 0 -33.4 -13.0 20.4 Complied
2690 1 24 -33.6 -10.0 23.6 Complied

2690.069 1 24 -30.7 -10.0 20.7 Complied
2496 1 24 -62.0 -13.0 49.0 Complied
2690 1 0 -61.4 -10.0 51.4 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 5 MHz Channel Bandwidth / QPSK
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Transmitter Radiated Emissions at Band Edges (continued) - UAT
Results: 5 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.992 25 0 -39.5 -13.0 26.5 Complied
2496 25 0 -42.6 -13.0 29.6 Complied
2690 25 0 -44.2 -10.0 34.2 Complied

2690.002 25 0 -42.7 -10.0 32.7 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 5 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.921 1 0 -28.5 -13.0 15.5 Complied
2496 1 0 -33.2 -13.0 20.2 Complied
2690 1 24 -32.1 -10.0 22.1 Complied

2690.056 1 24 -30.8 -10.0 20.8 Complied
2496 1 24 -61.5 -13.0 48.5 Complied
2690 1 0 -61.4 -10.0 51.4 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 5 MHz Channel Bandwidth / 16QAM

T

L. L g l“
Jﬁu il 1y AT
(Wi

pate: 28.JUN.2016 07:02:26

Ref 20 dBm
£ 5.f as

112
pate:

=
§4
=

11886

28.JUN.2016 07:48:26

16QAM / 1 RB 24 Offset / Upper Band Edge

16QAM / 1 RB 0 Offset / Lower Band Edge
@ R nz

Ref 20 dsm Att 10 a8

I
El E
T

v b b i Uil Ay
J L

11241886

Date: 28.JUN.2016 07:03:15

23 pem—

Im
) T I T TR T I IV PR
el — R —
op
11241886
pace: 26.00n.2016 07:49:12

16QAM / 1 RB 24 Offset / Lower Band Edge

16QAM / 1 RB 0 Offset / Upper Band Edge

ULVSLTD

Page 91 of 166



TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 10 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.941 50 0 -37.9 -13.0 24.9 Complied
2496 50 0 -39.3 -13.0 26.3 Complied
2690 50 0 -42.6 -10.0 32.6 Complied

2690.010 50 0 -40.0 -10.0 30.0 Complied

® e

=] =]

Jl
PRSP YN YRR PPTUR SRR Y hohual o %WW ) | , .
QPSK / Lower Band Edge QPSK / Upper Band Edge
Page 92 of 166 UL VS LTD




TEST REPORT

VERSION 5.0

SERIAL NO: UL-RPT-RP11241886JD07AA

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 10 MHz Channel Bandwidth / QPSK

Emission .
S | oo | e | Lo | LT wargn 0B | e
2495.928 1 0 -24.7 -13.0 11.7 Complied
2496 1 0 -25.6 -13.0 12.6 Complied
2690 1 49 -27.0 -10.0 17.0 Complied
2690.018 1 49 -24.6 -10.0 14.6 Complied
2496 1 49 -55.5 -13.0 425 Complied
2690 1 0 -57.2 -10.0 47.2 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT
Results: 10 MHz Channel Bandwidth / QPSK
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 10 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result

(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.979 50 0 -37.6 -13.0 24.6 Complied
2496 50 0 -40.0 -13.0 27.0 Complied
2690 50 0 -41.5 -10.0 31.5 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 10 MHz Channel Bandwidth / 16QAM

Emission -

Frequency Resource Resource Limit .

(MHz) Block(s) | Block Offset | Vel (@Bm) | Margin(dB) | Result
(dBm)

2495.994 1 0 -24.3 -13.0 11.3 Complied
2496 1 0 -25.2 -13.0 12.2 Complied
2690 1 49 -27.5 -10.0 17.5 Complied
2496 1 49 -59.6 -13.0 46.6 Complied
2690 1 0 -59.0 -10.0 49.0 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 15 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.994 75 0 -40.6 -13.0 27.6 Complied
2496 75 0 -41.5 -13.0 28.5 Complied
2690 75 0 -43.5 -10.0 33.5 Complied

2690.234 75 0 -41.0 -10.0 31.0 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 15 MHz Channel Bandwidth / QPSK

Emission -
Frequency Resource Resource Limit .
(MHz) Block(s) | Block Offset | Vel (@Bm) | Margin(dB) | Result
(dBm)

2495.998 1 0 -241 -13.0 111 Complied
2496 1 0 -24.6 -13.0 11.6 Complied
2690 1 74 -24.9 -10.0 14.9 Complied
2496 1 74 -55.1 -13.0 421 Complied
2690 1 0 -58.1 -10.0 48.1 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 15 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result

(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2495.949 75 0 -39.7 -13.0 26.7 Complied
2496 75 0 -41.5 -13.0 28.5 Complied
2690 75 0 -44.7 -10.0 34.7 Complied

2690.011 75 0 -42.0 -10.0 32.0 Complied
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Transmitter Radiated Emissions at Band Edges (continued) - UAT

Results: 15 MHz Channel Bandwidth / 16QAM

Emission .

S | oo | e | Lo | LT wargn 0B | e
2495.995 1 0 -25.1 -13.0 12.1 Complied
2496 1 0 -26.5 -13.0 13.5 Complied
2690 1 74 -27.6 -10.0 17.6 Complied
2690.006 1 74 -26.8 -10.0 16.8 Complied
2496 1 74 -58.8 -13.0 45.8 Complied
2690 1 0 -58.8 -10.0 48.8 Complied

Page 100 of 166 ULVSLTD




TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07AA

VERSION 5.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emissions at Band Edges (continued) - UAT
Results: 15 MHz Channel Bandwidth / 16QAM
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