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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: 12 May 2016 to 10 July 2016

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result

2.1046 / 27.50(a)(3) Transmitter Output Power Spectral Density (EIRP) Complied

2.1049 Transmitter Occupied Bandwidth Complied

2.1053/27.53(a)(4) Transmitter Radiated Spurious Emissions Complied

2.1053/27.53(a)(4) Transmitter Radiated Emissions at Band Edges Complied

2.1053/27.53(a)(4) Transmitter Radiated Emission Mask 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, October 17 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.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Apple
Model Name or Number: Al1779
Test Sample Serial Number: C7CRF03ZH6GG

Test Sample IMEI:

358640070063996 (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: C7CRGO011H6DH

Test Sample IMEI:

358640070087480 (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: C7CRROOEHCPX

Test Sample IMEI:

358640070038162 (Radiated LAT Sample #3)

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: C7CRF0O1JH7X9

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
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Identification of Equipment Under Test (continued)

Brand Name: Apple
Model Name or Number: A1779
Test Sample Serial Number: C7CRRO0OGHCPX
Test Sample IMELI: 358640070066106 (Radiated UAT 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: C7CRRO2THCPX
Test Sample IMEI: 358640070064218 (Conducted Sample #1)
Hardware Version Number: REV1.0
Software Version Number: i0S: 14A241z
BB FW: 0.16.04
FCC ID: BCG-E3086A
Brand Name: Apple
Model Name or Number: A1779
Test Sample Serial Number: C7CRG02QH6DH (Conducted Sample #2)
Hardware Version Number: REV1.0
Software Version Number: i0S: 14A241z
BB FW: 0.16.04
FCC ID: BCG-E3086A
UL VS LTD Page 7 of 113
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3.2. Description of EUT

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

battery is not user accessible.

3.3. Maodifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

3.4. Additional Information Related to Testing

Tested Technology:

LTE Band 30

Type of Equipment

Transceiver

Channel Bandwidth:

5& 10 MHz

Modulation Type:

QPSK & 16QAM

Duty Cycle: 100%

Antenna Type: Integral

Antenna Gain (LAT): -0.15 dBi

Antenna Gain (UAT): -0.3 dBi

Power Supply Requirement(s): Nominal 3.8 VDC
Minimum 3.5VvDC
Maximum 4.4VDC

Transmit Frequency Range:

2305 MHz to 2315 MHz

Channels Tested: Channel Bandwidth Ny Frequency of Uplink
(MHz) (MHz)

Bottom Channel 5 27685 2307.5

Middle Channel All 27710 2310.0

Top Channel 5 27735 23125
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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

UL VS LTD
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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.

* The device contains two cellular antennas which do not transmit simultaneously.
0 LAT - Lower Antenna (Primary)
o0 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.

* 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.

« 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.

« 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 1 24 25
10 50 1 1 49 50

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

schemes.

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

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

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

Transmitter Frequency Stability test was carried out with sub test 3, with a channel bandwidth of 5 MHz only.

UL VS LTD
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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.
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5.2. Test Results

5.2.1. Transmitter Qutput Power Spectral Density (EIRP) - LAT
Test Summary:
Test Engineer: Keith Tucker Test Dates: 27 June 2016 &

28 June 2016

Test Sample IMEI:

358640070064218

FCC Reference:

Parts 2.1046 & 27.50(a)(3)

Test Method Used:

FCC KDB 971168 Section 5.4.1

Environmental Conditions:

Temperature (°C):

23

Relative Humidity (%):

46

Note(s):

The customer stated that the peak antenna gain is -0.15 dBi.

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

3. The RF port of the EUT was connected to the power meter via RF cables, directional coupler and
suitable attenuation. An RF level offset was entered on the signal analyser, to compensate for the signal

path losses in these components.

4. As the EUT was transmitting continuously over the measurement period, the test method of FCC KDB
971168 Section 5.4.1 was used to determine transmitter output PSD. The span was set to approximately
3 times the OBW and the RBW was set to the specified reference bandwidth (5 MHz for LTE). An RMS
detector was used with power averaging selected over at least 100 traces. A peak marker was used to
determine the amplitude level.

Test setup:
Multimeter
4
Y
Directional Radio
Power Supply > EUT <—»| RF Attenuator |« »| Communication
Coupler
Tester
Signal Analyser |« RF Attenuator |« » 50 Q Load
UL VS LTD Page 13 of 113
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Transmitter Qutput Power Spectral Density (EIRP) (¢ ontinued)
Results: 5 MHz Channel Bandwidth / Bottom Channel / QPSK

PSD EIRP
Resource Conducted Antenna . .
Frequency | Resource Block PSD Gain EIRP Limit Margin

(MH2) Block(s) Offset | (dBm/5MHz) | (dBi) éd,\'fl"jl‘z’) édﬁg‘z’) (dB)

Result

2307.5 25 0 19.8 -0.15 19.65 24.0 4.35 Complied

2307.5 12 13 20.4 -0.15 20.25 24.0 3.75 Complied

2307.5 12 0 20.5 -0.15 20.35 24.0 3.65 Complied

2307.5 12 7 20.5 -0.15 20.35 24.0 3.65 Complied

Spectrum n%n Spectrum n%n
RefLevel 50.00 dBm  Offset 20.70 0B @ RBW 5 MH: RefLevel 50.00 dBm  Offset 20.70 0B @ RBW 5 MH:
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49.dB  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
0 1R view 0 1R view
Mi[1] 19.83 dBm| Mi[1] 20,40 dBm|
2.3075220 GHz| 2.3086720 GHz|
40d 40d
30d 30d
i M1
20l — = 20l L ]
10 df 10 df
o d
10 ﬁw/
20 20
a0 a0
40 40
CF 2.3075 GHz 691 pts Span 15.0 MHz CF 2.3075 GHz 691 pts Span 15.0 MHz
—
il GRNRRAED il [ TR
11241886J000Y 11241886J000Y
ete: 27.0UN 2016 12:04:05 ete: 27.0UN 2016 12:06:56

QPSK / 25 Resource Block (0 offset) QPSK / 12 Resource Block (13 offset)
Spectrum ] @ Spectrum ] @

Ref Level 50.00 dBm  Offset 20.70 dB @ RBW 5 MHz Ref Level 50.00 dBm  Offset 20.70 dB @ RBW 5 MHz

Att 49de SWT 1ms @ YBW 20 MHz  Mode Sweep Att 49de SWT 1ms @ YBW 20 MHz  Mode Sweep

Count 500/500 Count 500/500
0 tFm View 0 tFm View

M1[1] 20.50 dBm| M1[1] 20.49 dBm|
23063280 GHe| 23075430 GHe|

40 di 40 di

304t 304t

M1 1

20 em 20 em

10 10 /

od od

10 d 10 d

-20 df -20 df

a0 d a0 d
<0 d <0 d
CF 2.3075 GHz 691 pis Span 15.0 MHz CF 2.3075 GHz 691 pis Span 15.0 MHz

il (T ] il (T ]
11241886J000Y 11241886J000Y
Date: 27,00 2016 12:09:49 Date: 27,00 2016 12:10:50

QPSK / 12 Resource Blocks (0 offset) QPSK / 12 Resource Blocks (7 offset)
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Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Bottom Channel /

QPSK

Resource
Block
Offset

Resource
Block(s)

Frequency
(MHz)

Conducted
PSD
(dBm/5 MHz)

PSD

Antenna
Gain EIRP
(dBi) (dBm/
5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2307.5 1 24

21.8

-0.15 21.65

24.0

2.35

Complied

2307.5 1 0

21.9

-0.15 21.75

24.0

2.25

Complied

2307.5 1 12

21.8

-0.15 21.65

24.0

2.35

Complied

&

Spectrum :%1 Spectrum
Ref Level 50.00dBm  Offset 20.70 d8 @ RBW G MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View

Mi[1] 21.84 dBm| Mi[1] 21.85 dBm|

2.3099530 GHz| 2.3050470 GHz|
40d 40d
30 df 30 df
M1 M1
R x|

2o d 1 i 2o d | —1 ]
104 /LW“/
0d 0d
|10 e -10
-20 -20
30 30
-40 -40

GF 2.3075 GHz 691 pis

Span 15.0 MHz

GF 2.3075 GHz

691 pts

Span 15.0 MHz

11241886J000Y
Date: 27.JUN 2016 12:16:38

] [ [ T N )

Il

11241886J000Y
Date: 27.0UN 2016 12:14:08

QPSK / 1 Resource Block (24 offset)

Spectrum

=]

RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500

@ 1Rm View

ma[1]

21.83 dBm|
2.3073910 GHz|

40 df

30d

20 dem:

104

CF 2.3075 GHz 691 pts

Span 15.0 MHz

1124188600007
Cate: 27.JUN 2016 12:17:32

] [ [ TEEE )

QPSK / 1 Resource Blocks (12 offset)

QPSK / 1 Resource Block (0 offset)

UL VS LTD
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Transmitter Output Power Spectral Density (EIRP) (c  ontinued)
Results: 5 MHz Channel Bandwidth / Bottom Channel / 160AM

PSD EIRP
Resource | Conducted | Antenna o .
Frequency Resource Block PSD Gain EIRP Limit Margin

(MHz) | Block(s) | Gfset | (@BmBMHZ) | (dBi) édhl/?lTé) édﬁﬂz’) (dB)

Result

2307.5 25 0 18.9 -0.15 18.75 24.0 5.25 Complied

2307.5 12 13 19.5 -0.15 19.35 24.0 4.65 Complied

2307.5 12 0 19.6 -0.15 19.45 24.0 4.55 Complied

2307.5 12 7 19.5 -0.15 19.35 24.0 4.65 Complied

Spectrum ] [@] Spectrum ] [@]

RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz

Att 49d8  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ VBW 20MH2  Mode Sweep
Count 500/500 Caunt 500/500
0 1rm View 0 1rm View
ma[1] 18.87 dBm| ma[1] 19.48 dBm|
2.3077820 GHz 2.3084770 GHz
40l 40l
and and
20l i 20l s
Bm — e Bm
//_/ -ﬁ\\ // —
10d 10d

20 20
30 30
40 40
CF 2.3075 GHz 691 pts Span 15.0 MHz CF 2.3075 GHz 691 pts Span 15.0 MHz
—
] [ [ [ CECEEEE ™ ] ] [ [ CECEEEE K]
1124188600007 1124188600007
Date: 27.JUN 2016 12:03:29 Date: 27.JUN 2016 12:07:50

16QAM / 25 Resource Block (0 offset) 16QAM / 12 Resource Block (13 offset)

Spectrum ] :%1 Spectrum ] :%1
Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
Mi[1] 19.59 dBm| Mi[1] 19.53 dBm)|
2.3064360 GHz| 2.3076300 GHz|
40 df 40 df
30 df 30 df
ML 1
20 d X 20 d x
10d 10d
0d 0d
-10 d -10 d
-20d -20d
30 d 30 d
40 d 40 d
CF 2.3075 GHz 691 pis Span 15.0 MHz CF 2.3075 GHz 691 pis Span 15.0 MHz
—
] [ [ CEEETE ) ] [ [ CEETEE ™ )
11241886J000Y 11241886J000Y
Date: 27.JUN 2016 12:08:38 Date: 27.JUN 2016 12:11:36

16QAM / 12 Resource Blocks (0 offset) 16QAM / 12 Resource Blocks (7 offset)
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Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Bottom Channel /

160AM

Resource
Block
Offset

Resource
Block(s)

Frequency
(MHz)

Conducted
PSD
(dBm/5 MHz)

PSD

Antenna
Gain EIRP
(dBi) (dBm/
5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2307.5 1 24

21.8

-0.15 21.65

24.0

2.35

Complied

2307.5 1 0

21.2

-0.15 21.05

24.0

2.95

Complied

2307.5 1 12

19.6

-0.15 19.45

24.0

4.55

Complied

&

Spectrum :%1 Spectrum
Ref Level 50.00dBm  Offset 20.70 d8 @ RBW G MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm view @ 1 View

Mi[1] 21.84 dBm| Mi[1] 21.20 dBm|

2.3099530 GHz| 2.3054380 GHz|
40d 40d
30 df 30 df
M1 ML
R

20 d —— ] 20 d —
10 1]
0d 0d
|10 e -10
-20 -20
30 30
-40 -40
CF 2.3075 GHz 691 pis Span 15.0 MHz CF 2.3075 GHz 691 pis Span 15.0 MHz

11241886J000Y
Date: 27.JUN 2016 12:16:38

] [ [ T N )

Il

11241886J000Y
Date: 27.0UN 2016 12:13:24

16QAM / 1 Resource Block (24 offset)

Spectrum

=]

RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500

@ 1Rm View

ma[1]

19.59 dBm|
2.3064360 GHz|

40 df

30d

20 dem: ¥

104

CF 2.3075 GHz 691 pts

Span 15.0 MHz

1124188600007
Date: 27.JUN 2016 12:08:38

] [ [ TEEE )

16QAM / 1 Resource Blocks (12 offset)

16QAM / 1 Resource Block (0 offset)
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Transmitter Output Power Spectral Density (EIRP) (c  ontinued)
Results: 5 MHz Channel Bandwidth / Middle Channel / QPSK

PSD EIRP
EIRP Limit Margin
(dBm/ (dBm/ (dB)
5 MHz) 5 MHz)

Resource | Conducted Antenna
Block PSD Gain
Offset (dBm/5 MHz) (dBi)

Frequency | Resource

(MHz) Block(s) Result

2310.0 25 0 19.9 -0.15 19.75 24.0 4.25 Complied

2310.0 12 13 20.6 -0.15 20.45 24.0 3.55 Complied

2310.0 12 0 20.6 -0.15 20.45 24.0 3.55 Complied

2310.0 12 7 20.5 -0.15 20.35 24.0 3.65 Complied

Spectrum ] :%1 Spectrum ] :%1
Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz
Att 49dp  SWT 1ms @ VBW 20 MHz  Mode Sweep Att 49dp  SWT 1ms @ VBW 20 MHz Mode Sweep
Count 500/500 Count 500/500
@ 1Rm View @ 1Rm View
m1[1] 19.93 dBm| m1[1] 20.55 dBm|
2.3101950 GHz| 2.3113460 GHz|
40 df 40 df
30 d 30 d
1 M3
20 * 20 -
// _\\\ L] B
10l 10l
0d
10 ’/
20 20
30 30
40 40
CF 2.31 GHz 691 pts Span 15.0 MHz CF 2.31 GHz 691 pts Span 15.0 MHz
— —
] [ [ [ CECEEEE ™ ] ] [ [ [ CECEEEE ™ ]
1124188600007 1124188600007
Date: 27.JUN 2016 12:22:49 Date: 27.JUN 2016 12:24:33

QPSK / 25 Resource Block (0 offset) QPSK / 12 Resource Block (13 offset)

Spectrum ] :%1 Spectrum ] :%1
Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 43.de SWT 1ms @ VBW 20MHz  Mode Sweep Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
0 1R view 0 1R view
Mi[1] 20.58 dBm)| Mi[1] 20.54 dBm)|
2.3088060 GHz| 2.3100870 GHz|
40 df 40 df
30d 30d
M1 1
Y ly
20d 20d
10 10 |
0 d 0 d
10 d 10 d
-20d -20d
30 d 30 d
40 d 40 d
CGF 2.31 GHz 691 pts Span 15.0 MHz CGF 2.31 GHz 691 pts Span 15.0 MHz
il WHRREAED e il [T ]
11241886J000Y 11241886J000Y
ete: 27.0UN 2016 12:27:50 ete: 27.0UN 2016 12:30:18

QPSK / 12 Resource Blocks (0 offset) QPSK / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

QPSK

Resource
Block
Offset

Resource
Block(s)

Frequency
(MHz)

Conducted
PSD
(dBm/5 MHz)

PSD

Antenna
Gain EIRP
(dBi) (dBm/
5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2310.0 1 24

21.9

-0.15 21.75

24.0

2.25

Complied

2310.0 1 0

22.0

-0.15 21.85

24.0

2.15

Complied

2310.0 1 12

21.8

-0.15 21.65

24.0

2.35

Complied

&

Date: 27.JUN 2016 15:32:31

Date: 27.JUN 2016 12:51:04

Spectrum :%1 Spectrum
Ref Level 50.00dBm  Offset 20.70 d8 @ RBW G MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
Mi[1] 21.90 dBm| Mi[1] 21.99 dBm|
2.3121490 GHz| 2.3081770 GHz|
40d 40d
30 df 30 df
M1 M1
I S I
20 d | 20 d —
w0 oo ]
0d 0d
|10 dem -10
-20 -20
30 30
-40 -40
CF 2.31 GHz 691 pis Span 15.0 MHz CF 2.31 GHz 691 pis Span 15.0 MHz
il QD e il WARRRERED W
11241886J000Y 11241886J000Y

QPSK / 1 Resource Block (24 offset)

=]

Cate: 27.JUN 2016 13: 00: 03

Spectrum
Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz
Att 49dp  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500
@ 1Rm View
m1[1] 21.80 dBm|
2.3101090 GHz|
40 df
30 d
1
20 dem e
10l
0d
-10 df
20
-30
40 df
CF 2.31 GHz 691 pts Span 15.0 MHz
] [ [ CECEEEE K]
1124188600007

QPSK / 1 Resource Blocks (12 offset)

QPSK / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

160AM

Frequency

Conducted
PSD
(dBm/5 MHz)

Resource
Block
Offset

Resource

(MHz) Block(s)

PSD

EIRP

Antenna L .
Gain EIRP Limit Margin Result
(dBi) (dBm/ (dBm/ (dB)
5 MHz) 5 MHz)

2310.0 25 0 19.0

-0.15

18.85

24.0

5.15

Complied

2310.0 12 13 19.7

-0.15

19.55

24.0

4.45

Complied

2310.0 12 0 19.7

-0.15

19.55

24.0

4.45

Complied

2310.0 12 7 19.6

-0.15

19.45

24.0

4.55

Complied

Cate: 27.JUN 2016 12:21:32

Cate: 27.JUN 2016 12:25:30

Spectrum ] :%1 Spectrum ] :%1
Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz
Att 49dp  SWT 1ms @ VBW 20 MHz  Mode Sweep Att 49dp  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm View @ 1Rm View
m1[1] 18.99 dBm| m1[1] 19.65 dBm|
2.3099780 GHz| 2.3111720 GHz|
40 df 40 df
30 d 30 d
ML M1
20 dBm p— 20 dBm X
[ I ‘-\-\‘\ // ]
10l 10l
/ o d
-10d ’rn*/
20 20
-30 -30
40 df 40 df
CF 2.31 GHz 691 pts Span 15.0 MHz CF 2.31 GHz 691 pts Span 15.0 MHz
—
] [ [ [ CECEEEE ™ ] ] [ [ CECEEEE K]
1124188600007 1124188600007

16QAM / 25 Resource Block (0 offset)

16QAM / 12 Resource Block (13 offset)

Spectrum :%1 Spectrum :%1
Ref Level 50.00 dBm  Offset 20.70dB @ RBW G MHz Ref Level 50.00 dBm  Offset 20.70dB @ RBW G MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
M1[1] 19.67 dBm| M1[1] 19.64 dBm|
2.3089360 GHz| 2.3100430 GHz|
40 dl 40 dl
30 df 30 df
ML 1
20l - 20l
=
0d od
-10 -10 d
20 20 d
30 30 d
-40 40 d
CF 2.31 GHz 691 pis Span 15.0 MHz CF 2.31 GHz 691 pis Span 15.0 MHz
il WNRRRERED il WARRRERED W
1124188600007 1124188600007
Date: 27.JUN 2016 12:27:06 Date: 27.JUN 2016 12:31:20

16QAM / 12 Resource Blocks (0 offset)

16QAM / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

160AM

Frequency
(MHz)

Resource
Block(s)

Resource
Block
Offset

Conducted
PSD
(dBm/5 MHz)

PSD

Antenna
Gain EIRP
(dBi) (dBm/
5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2310.0

24

21.2

-0.15 21.05

24.0

2.95

Complied

2310.0

0

21.3

-0.15 21.15

24.0

2.85

Complied

2310.0

12

21.2

-0.15 21.05

24.0

2.95

Complied

Spectrum :%1 Spectrum :%1
Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 337/500 Count 500/500
@ 1 View @ 1 View
Mi[1] 21.20 dBm| Mi[1] 21.28 dBm|
2.3120190 GHz| 2.3076990 GHz|
40 df 40 df
30 df 30 df
M1 M1
20d / 20d / [ S| \
104 | 0]
0d 0d
|-10 dem- -10
-20 -20
30 30
-40 -40
CF 2.31 GHz 691 pis Span 15.0 MHz CF 2.31 GHz 691 pis Span 15.0 MHz
—
il WHRREAED e il [T ]
11241886J000Y 11241886J000Y
Date: 27.JUN 2016 15:31:28 Date: 27.JUN 2016 12:51:50

16QAM / 1 Resource Block (24 offset)

Spectrum

=]

Count 500/500

RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz

Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep

@ 1Rm View

ma[1]

21.16 dBm|
2.3099350 GHz|

40 df

30d

20 dem:

104

CF 2.31 GHz

691 pts

Span 15.0 MHz

Il

1124188600007

16QAM / 1 Resource Block (0 offset)

Date: 27.JUN 2016 12:58:57

16QAM / 1 Resource Blocks (12 offset)

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c  ontinued)
Results: 5 MHz Channel Bandwidth / Top Channel / QP SK

PSD EIRP
EIRP Limit Margin
(dBm/ (dBm/ (dB)

5 MHz) 5 MHz)

Resource | Conducted Antenna
Block PSD Gain
Offset (dBm/5 MHz) (dBi)

Frequency | Resource

(MHz) Block(s) Result

2312.5 25 0 20.0 -0.15 19.85 24.0 4.15 Complied

2312.5 12 13 20.6 -0.15 20.45 24.0 3.55 Complied

2312.5 12 0 20.6 -0.15 20.45 24.0 3.55 Complied

2312.5 12 7 20.6 -0.15 20.45 24.0 3.55 Complied

Spectrum ] :%1 Spectrum ] :%1
Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz
Att 49dp  SWT 1ms @ VBW 20 MHz  Mode Sweep Att 49dp  SWT 1ms @ VBW 20 MHz Mode Sweep
Count 363/500 Count 500/500
@ 1Rm View @ 1Rm View
m1[1] 19.97 dBm| m1[1] 20.59 dBm|
2.3125650 GHz| 2.3137590 GHz|
40 df 40 df
30 d 30 d
1 M1
20 20 ~
10l 10l
0d
10 10
20 20
30 30
40 40
CF 2.3125 GHz 691 pts Span 15.0 MHz CF 2.3125 GHz 691 pts Span 15.0 MHz
] [ [ CECEEEE K] ] [ WRRNRRND e
1124188600007 1124188600007
Date: 27.JUN 2016 14: 36: 12 Cate: 27.JUN 2016 14: 59: 36

QPSK / 25 Resource Block (0 offset) QPSK / 12 Resource Block (13 offset)

Spectrum ] :%1 Spectrum ] :%1
RefLevel 50.00 dBm  Offset 20.70 0B @ RBW 5 MH: RefLevel 50.00 dBm  Offset 20.70 0B @ RBW 5 MH:
Att 43.de SWT 1ms @ VBW 20MHz  Mode Sweep Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
0 1R view 0 1R view
Mi[1] 20.61 dBm| Mi[1] 20.59 dBm|
2.3113280 GHz| 2.3127170 GHz|
40d 40d
30d 30d
M1 a1
20d — X 20d — L
10 df 10 df
0 d 0 d
_10 d \\ 10 df
20 d 20 d
30 d 30 d
40 d 40 d
CF 2.3125 GHz 691 pts Span 15.0 MHz CF 2.3125 GHz 691 pts Span 15.0 MHz
il WNRRRERED il WARRRERED W
11241886J000Y 11241886J000Y
ete: 27.0UN 2016 15:00:47 ete: 27.0UN 2016 15:02 48

QPSK / 12 Resource Blocks (0 offset) QPSK / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

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

Resource
Block
Offset

Resource
Block(s)

Frequency
(MHz)

Conducted
PSD
(dBm/5 MHz)

PSD

Antenna
Gain EIRP
(dBi) (dBm/
5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2312.5 1 24

21.9

-0.15 21.75

24.0

2.25

Complied

2312.5 1 0

21.9

-0.15 21.75

24.0

2.25

Complied

2312.5 1 12

21.8

-0.15 21.65

24.0

2.35

Complied

&

Spectrum :%1 Spectrum
Ref Level 50.00dBm  Offset 20.70 d8 @ RBW G MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View

Mi[1] 21.91 dBm| Mi[1] 21.94 dBm|

2.3143670 GHz| 2.3099600 GHz|
40d 40d
30 df 30 df
M1 M1
I, SU— [ S

20 d ] 20 d ———
10d ).;vd"/
0d / 0d
|10 der -10
-20 -20
30 30
-40 -40

GF 2.3125 GHz 691 pis

Span 15.0 MHz

GF 2.3125 GHz

691 pts

Span 15.0 MHz

11241886J000Y
Date: 27.JUN 2016 15:07:30

] [ [ T N )

Il

11241886J000Y
Date: 27.JUN 2016 15:26:35

QPSK / 1 Resource Block (24 offset)

Spectrum

=]

RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500

@ 1Rm View

ma[1]

21.81 dBm|
2.3123050 GHz|

40 df

30d

20 dem:

104

CF 2.3125 GHz 691 pts

Span 15.0 MHz

1124188600007
Cate: 27.JUN 2016 15:27:10

] [ [ TEEE )

QPSK / 1 Resource Blocks (12 offset)

QPSK / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c  ontinued)
Results: 5 MHz Channel Bandwidth / Top Channel / 16 OAM

PSD EIRP
Resource | Conducted | Antenna o .
Frequency Resource Block PSD Gain EIRP Limit Margin

(MHz) | Block(s) | Gfset | (@BmBMHZ) | (dBi) édhl/?lTé) édﬁﬂz’) (dB)

Result

2312.5 25 0 19.0 -0.15 18.85 24.0 5.15 Complied

2312.5 12 13 19.7 -0.15 19.55 24.0 4.45 Complied

2312.5 12 0 19.7 -0.15 19.55 24.0 4.45 Complied

2312.5 12 7 19.5 -0.15 19.35 24.0 4.65 Complied

Spectrum ] :%1 Spectrum ] :%1
Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz Ref Level 50.00 dBm  Offset 20.70 0B @ RBW 5 MHz
Att 49dp  SWT 1ms @ VBW 20 MHz  Mode Sweep Att 49dp  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm View @ 1Rm View
m1[1] 19.02 dBm| m1[1] 19.65 dBm|
2.3123480 GHz| 2.3136070 GHz|
40 df 40 df
30 d 30 d
M M1
20 dem: ¥ 20 dem: X
/,,_/——" ‘x*\-\\ / ]
10l 10l
0d
10 ’m*/
20 20
30 30
40 40
CF 2.3125 GHz 691 pts Span 15.0 MHz CF 2.3125 GHz 691 pts Span 15.0 MHz
— —
] [ [ [ CECEEEE ™ ] ] [ [ [ CECEEEE ™ ]
1124188600007 1124188600007
Date: 27.JUN 2016 14:37:21 Date: 27.JUN 2016 14:38:18

16QAM / 25 Resource Block (0 offset) 16QAM / 12 Resource Block (13 offset)

Spectrum ] [@ Spectrum ] [@

Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz

Att 43.de SWT 1ms @ VBW 20MHz  Mode Sweep Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep

Count 500/500 Count 500/500
0 1R view 0 1R view

Mi[1] 19.73 dBm| Mi[1] 19.53 dBm)|
2.3113490 GHz 2.3076300 GHz

40 df 40 df

304 304

ML 1

20dk o p— 20dk =

10d 10d

0d 0d

-10d -10d

-20d -20d

30 d 30 d

40 d 40 d

GF 2.3125 GHz 691 pts Span 15.0 MHz GF 2.3075 GHz 691 pts Span 15.0 MHz

—
il WHRREAED e il [T ]
11241886J000Y 11241886J000Y
Date: 27.UN2016 15:01:32 Date: 27.0N2016 12:11:36

16QAM / 12 Resource Blocks (0 offset) 16QAM / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Top Channel / 16

QAM

Frequency
(MHz)

Resource
Block(s)

Resource
Block
Offset

Conducted
PSD
(dBm/5 MHz)

PSD

EIRP

Antenna L .
Gain EIRP Limit Margin Result
(dBi) (dBm/ (dBm/ (dB)
5 MHz) 5 MHz)

2312.5

24

211

-0.15 20.95

24.0

3.05

Complied

2312.5

0

21.3

-0.15 21.15

24.0

2.85

Complied

2312.5

12

211

-0.15 20.95

24.0

3.05

Complied

&

&

Spectrum Spectrum
Ref Level 50.00dBm  Offset 20.70 d8 @ RBW G MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
Mi[1] 21.10 dBm| Mi[1] 21.32 dBm|
2.3143020 GHz| 2.3102640 GHz|
40d 40d
30 df 30 df
M1 M1
20 = X 20l —
104 ||
0d 0d
|10 der- -10
-20 -20
30 30
-40 -40
CF 2.3125 GHz 691 pis Span 15.0 MHz CF 2.3125 GHz 691 pis Span 15.0 MHz

Il

11241886J000Y

Date: 27.0UN 2016 15:25:14

Il

11241886J000Y
Date: 27.0UN 2016 15:24:13

16QAM / 1 Resource Block (24 offset)

Spectrum

=]

Count 500/500

RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz

Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep

@ 1Rm View

ma[1]

21.07 dBm|
2.3124130 GHz|

40 df

30d

20 dem:

104

CF 2.3125 GHz

691 pts
—

Span 15.0 MHz

Il

1124188600007

16QAM / 1 Resource Block (0 offset)

Cate: 27.JUN 2016 15:27:41

16QAM / 1 Resource Blocks (12 offset)

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Qutput Power Spectral Density (EIRP) (¢ ontinued)
Results: 10 MHz Channel Bandwidth / Middle Channel /| OPSK

PSD EIRP
Resource Conducted Antenna . .
Frequency | Resource Block PSD Gain EIRP Limit Margin

(MH2) Block(s) Offset | (dBm/5MHz) | (dBi) éd,\'fl"jl‘z’) édﬁg‘z’) (dB)

Result

2310.0 50 0 18.5 -0.15 18.35 24.0 5.65 Complied

2310.0 25 24 20.1 -0.15 19.95 24.0 4.05 Complied

2310.0 25 0 20.2 -0.15 20.05 24.0 3.95 Complied

2310.0 25 12 20.0 -0.15 19.85 24.0 4.15 Complied

Spectrum n%n Spectrum n%n
Ref Level 50.00 dBm  Offset 20.70dB @ RBW G MHz Ref Level 50.00 dBm  Offset 20.70dB @ RBW G MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
M1[1] 18.54 dBm| M1[1] 20.08 dBm|
2.3103040 GHz| 2.3122140 GHz|
40 dl 40 dl
30 df 30 df
1 M1
y
20d //_/;“‘\_\ 20d /
10k 10k
0 0
10 10 E—
20 20
30 30
40 40
CF 2.31 GHz 691 pis Span 30.0 MHz CF 2.31 GHz 691 pis Span 30.0 MHz
1 (Y] i SRRRNAED
1124188600007 1124188600007
Date: 27.JUN 2016 14:10:55 Date: 27.JUN 2016 14:15:00

QPSK /50 Resource Block (0 offset) QPSK / 25 Resource Block (24 offset)

Spectrum ] n%n Spectrum ] n%n
Ref Level 50.00 dBm  Offset 20.70 d @ RBW 5 MHz Ref Level 50.00 dBm  Offset 20.70 d @ RBW 5 MHz
Att 49d8  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
0 1R view 0 1R view
M1[1] 20.22 dBm| M1[1] 20.02 dBm|
2,3078290 GHz| 2.3100430 GHz|
40d 40d
30d 30d
1 1
20 dem X \ 20 dem
104 104
0 d 0 d
-10 dBm— -10d
20 d 20 d
30 d 30 d
40 d 40 d
CF 2,31 GHz 691 pts Span 30.0 MHz CF 2,31 GHz 691 pts Span 30.0 MHz
—
il WD il [T
1124188670007 1124188630007
Date: 27.0UN 2016 14:15:45 mate: 27.0UN 2016 14:22:32

QPSK / 25 Resource Blocks (0 offset) QPSK / 25 Resource Blocks (12 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ QPSK

Frequency
(MHz)

Resource
Block(s)

Resource
Block
Offset

Conducted
PSD
(dBm/5 MHz)

PSD

Antenna
Gain EIRP
(dBi) (dBm/
5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2310.0

1 49

21.9

-0.15 21.75

24.0

2.25

Complied

2310.0

1 0

221

-0.15 21.95

24.0

2.05

Complied

2310.0

1 24

21.8

-0.15 21.65

24.0

2.35

Complied

&

Spectrum :%1 Spectrum
Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz Ref Level 50.00 dBm Offset 20,70 dB @ RBW 5 MHz
Att 43.de SWT 1ms @ VBW 20MHz  Mode Sweep Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
0 1R view 0 1R view
Mi[1] 21.87 dBm)| Mi[1] 22.12 dBm)|
2.3142550 GHz 2.3055280 GHz
40 df 40 df
30 d 30 d
ML M1
20d = 20d Lo
10d 10d
0d 0d
-10 -10 df
-20 -20
a0 a0
-40 -40
GF 2.31 GHz 691 pts Span 30.0 MHz GF 2.31 GHz 691 pts Span 30.0 MHz
il WHRREAED e il [T ]
11241886J000Y 11241886J000Y
Date: 27.JUN 2016 14:23:44 Date: 27.JUN 2016 14:24:36

QPSK / 1 Resource Block (49 offset)

Spectrum

=]

Att 49 db
Count 500/500

SWT

RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz

1ms @ VBW 20MHz  Mode Sweep

@ 1Rm View

ma[1]

21.82 dBm|
2.3097830 GHz|

40 df

30d

20 dem:

104

CF 2.31 GHz

691 pts

Span 30.0 MHz

Il

1124188600007

Cate: 27.JUN 2016 14:27:53

QPSK / 1 Resource Blocks (24 offset)

QPSK / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Qutput Power Spectral Density (EIRP) (¢ ontinued)
Results: 10 MHz Channel Bandwidth / Middle Channel [ 160AM

PSD EIRP
Resource Conducted Antenna . .
Frequency | Resource Block PSD Gain EIRP Limit Margin

(MH2) Block(s) Offset | (dBm/5MHz) | (dBi) éd,\'fl"jl‘z’) édﬁg‘z’) (dB)

Result

2310.0 50 0 17.6 -0.15 17.45 24.0 6.55 Complied

2310.0 25 24 19.1 -0.15 18.95 24.0 5.05 Complied

2310.0 25 0 19.2 -0.15 19.05 24.0 4.95 Complied

2310.0 25 12 19.1 -0.15 18.95 24.0 5.05 Complied

Spectrum n%n Spectrum n%n
Ref Level 50.00dBm  Offset 20.70 d8 @ RBW G MHz Ref Level 50.00dBm  Offset 20.70 d8 @ RBW G MHz
Att 49.dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
0 1R view @ 1 View
Mi[1] 17.58 dBm| Mi[1] 19.10 dBm|
2.3100430 GHz| 2.3122580 GHz|
40d 40d
30 df 30 df
i 11
20 d 20 d
/ I \\
10 df 10 df
0 0
-10 d 10
|— = ] —
20 20
30 30
40 40
CF 2.31 GHz 691 pis Span 30.0 MHz CF 2.31 GHz 691 pis Span 30.0 MHz
1 (Y] i SRRRNAED
11241886J000Y 11241886J000Y
Date: 27.JUN 2016 14:13:06 Date: 27.JUN 2016 14:13:56

16QAM / 50 Resource Block (0 offset) 16QAM / 25 Resource Block (24 offset)

Spectrum ] n%n Spectrum ] n%n
Ref Level 50,00 dem  Offset 2070 0B @ RBW S Wiz Ref Level 50,00 dem  Offset 2070 0B @ RBW S Wiz
Att 49d SWT Lims @ YBW 20MHz  Mode Sweep Att 49d SWT Ims ® YBW 20MHz  Mode Sweep
Count 500/500 Count_500/500
0 tFm View 0 tFm View
Mil1] 19.15 dBm| Mil1] 19.07 dBm|
23078290 GHe| 23099130 GHe|
40d 40d
30d 30d
. 10 . M
20 em 20 em
/—-—\_ —
10d 10d
od od
10 d 10 d
204 204
a0 d a0 d
<0 d <0 d
CF 2,31 GHz 691 pis Span 30,0 MHz CF 2,31 GHz 691 pis Span 30,0 MHz
—
il [T il (T ]
1124188630001 1124188630001
Date: 27,00 2016 14:16:51 Date: 27,00 2016 14:18:27

16QAM / 25 Resource Blocks (0 offset) 16QAM / 25 Resource Blocks (12 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ 16Q0AM

Frequency
(MHz)

Resource
Block(s)

Resource
Block
Offset

Conducted
PSD
(dBm/5 MHz)

PSD

Antenna
Gain EIRP
(dBi) (dBm/
5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin

(dB) Result

2310.0

49

21.7

-0.15

21.55

24.0

2.45 Complied

2310.0

0

21.4

-0.15

21.25

24.0

2.75 Complied

2310.0

24

211

-0.15

20.95

24.0

3.05 Complied

Spectrum :%1 Spectrum :%1
RefLevel 50.00 dém Offset 20.70cE @ RBW & MHz Ref Level 50.00 dBm  Offset 20.70dB @ RBW G MHz
o Att 50dB  SWT 1ms @ VBW 20 MHz  Mode Sweep Att 49d8  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
M1[1] 21.73 dBm| M1[1] 21.41 dBm|
2.3146450 GHz| 2.3057020 GHz|
40 dl 40 dl
30 df 30 df
ML W1
20l e 20l
10k 10k
0d 0d
-10 d -10
20 20
30 30
40 d -40
CF 2.31 GHz 691 pis Span 30.0 MHz CF 2.31 GHz 691 pis Span 30.0 MHz
il QD e il WARRRERED W
1124188630001 1124188600007
Date: 28.JUN.2016 1826146 Date: 27.JUN 2016 14:25:43

16QAM / 1 Resource Block (49 offset)

Spectrum

=]

Att 49 db
Count 500/500

SWT

RefLevel 50.00dBm Offset 20.70dB @ RBW 5 MHz
1ms @ VBW 20MHz  Mode Sweep

@ 1Rm View

40 df

ma[1]

21.12 dBm|
2.3099130 GHz|

30d

Lo

20 dem:

104

CF 2.31 GHz

691 pts

Span 30.0 MHz

Il

1124188600007

Cate: 27.JUN 2016 14:27:13

16QAM / 1 Resource Blocks (24 offset)

16QAM / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (¢ ontinued)
Test Equipment Used:
Asset cal.
NoO Instrument Manufacturer Type No. Serial No. Date Ca libration Due Interval

. (Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 02 Apr 2017 12
M1869 ?ggt‘gr‘””'cat'ons Rohde & Schwarz | CMW500 145923 05 Apr 2017 12
M1873 | Signal Analyser Rohde & Schwarz | FSV30 103074 27 Jun 2017 12
M1883 | Signal Analyser Rohde & Schwarz | FSV30 103084 09 May 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 foD C-003060- %81225018 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
M199 Power Meter Rohde & Schwarz | NRVS 827023/075 | 11 Apr 2018 24
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 15 Apr 2018 24
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

5.2.2. Transmitter Qutput Power Spectral Density (EIRP) - UAT
Test Summary:
Test Engineer: Keith Tucker Test Date: 30 June 2016

Test Sample IMEI:

358640070064218

FCC Reference:

Parts 2.1046 & 27.50(a)(3)

Test Method Used:

FCC KDB 971168 Section 5.4.1

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 47

NO'[GQS!Z

1. The customer stated that the peak antenna gain is -0.3 dBi.

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

3. The RF port of the EUT was connected to the power meter via RF cables, directional coupler and
suitable attenuation. An RF level offset was entered on the signal analyser, to compensate for the signal
path losses in these components.

4. As the EUT was transmitting continuously over the measurement period, the test method of FCC KDB
971168 Section 5.4.1 was used to determine transmitter output PSD. The span was set to approximately
3 times the OBW and the RBW was set to the specified reference bandwidth (5 MHz for LTE). An RMS
detector was used with power averaging selected over at least 100 traces. A peak marker was used to
determine the amplitude level.

Test setup:

Multimeter

y
A

N Radio

Power Supply > EUT <» RF Attenuator |€ Dléectlonal <—»| Communication
oupler
Tester
Signal Analyser |« RF Attenuator |« » 50 Q Load
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Qutput Power Spectral Density (EIRP) (¢ ontinued)

Results: 5 MHz Channel Bandwidth / Bottom Channel / QPSK

Frequency | Resource

(MHz) | Block(s) | Block

Offset (dB

Resource Conducted

PSD
m/5 MHz)

PSD EIRP
EIRP Limit Margin
(dBm/ (dBm/ (dB)
5 MHz) 5 MHz)

Antenna
Gain
(dBi)

Result

2307.5 25 0

16.4

-0.3 16.1 24.0 7.9 Complied

2307.5 12 13

17.0

-0.3 16.7 24.0 7.3 Complied

2307.5 12 0

17.1

-0.3 16.8 24.0 7.2 Complied

2307.5 12 7

17.0

-0.3 16.7 24.0 7.3 Complied

Spectrum n%n Spectrum n%n
RefLevel 40.00dBm  Offset 20,1006 @ RBW & MHz RefLevel 40.00dBm  Offset 20,1006 @ RBW & MHz
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
0 1R view 0 1R view
M1[1] 16.38 dBm| M1[1] 16.96 dBm|
2.3075870 GHz, 2.3088240 GHz
30l 30l
20 20 J
L — |
L7 | — ] A_\‘\\
10d / 10d
0d 0d
-10 -10
20 20
-2 -2
-40 -40
50 50
GF 2.3075 GHz 691 pts Span 15.0 MHz GF 2.3075 GHz 691 pts Span 15.0 MHz
—
1 (Y] j (TR
1124188600001 1124188600001
Date: 30.JUN2016 18:33:42 Date: 30.JUN2016 18:27:24

QPSK / 25 Resource Block (0 offset)

QPSK / 12 Resource Block (13 offset)

Spectrum n%n Spectrum ] n%n
RefLevel 40.00 dBrm  Offset 20.100B @ RBW G MHz RefLevel 40.00 dBrm  Offset 20.100B @ RBW G MHz
Att asds SWT 1ms @ VBW 20MHz  Mode Sweep Att asds SWT 1ms @ VBW 20MH2  Mode Sweep
Count 500/500 Count 500/500
0 1rm View 0 1rm View
ma[1] 17.06 dBm| ma[1] 17.02 dBm|
2.3062410 GHz 2.3074570 GHz
a0 d a0 d
20l L 20l /__M‘
R —
[ — | —7 I
10.dBm 10.dBm
,9/ od
-10 “10 df
-20 -20 df
a0 30 df
40 df 40 df
50 50 df
CF 2.3075 GHz 691 pts Span 15.0 MHz CF 2.3075 GHz 691 pts Span 15.0 MHz
il (T ] il WD
1124188600007 1124188600001
Date: 30.JUN2016 1821:38 Date: 30.JUN2016 1825114

QPSK / 12 Resource Blocks (0 offset)

QPSK / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Bottom Channel /

QPSK

PSD EIRP
Frequency | Resource Resource | Conducted Antenna EIRP Limit Margin
(MHz) | Block(s) Block PSD Gain | g | @em | @) | Resul
Offset (dBm/5 MHz) (dBi) 5 MHz) 5 MHz)
2307.5 1 24 18.4 -0.3 18.1 24.0 5.9 Complied
2307.5 1 0 18.3 -0.3 18.0 24.0 6.0 Complied
2307.5 1 12 18.2 -0.3 17.9 24.0 6.1 Complied
Spectrum [@ Spectrum [@
Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz
Att 35dB  SWT 1ms @ VBW 20 MHz  Mode Sweep Att 35dB  SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
Mi[1] 18.42 dBm| Mi[1] 18.27 dBm|
w0 2.3096490 GHz]| w0 2.3053080 GHz]|
20 df /W&IIW 20 df M!I ——
10d //W %\\ 10d /ﬁ/—ﬂ_ \\
2, / 20
GF 2.3075 GHz 691 pts Span 15.0 MHz GF 2.3075 GHz 691 pts Span 15.0 MHz

Il

112418861000Y
Date: 30.JUN2016 18:16:36

Il

112418861000Y

Date: 30.JUN2016 181215

QPSK / 1 Resource Block (24 offset)

=]

Spectrum
Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz
Att 3 de SWT 1ms @ VBW 20 MHz Mode Sweep
Count 500/500
@ 1Rm View
m1[1] 18.16 dBm|
2.3071960 GHz|
30 d
204 1
RSN A —— |
| —7 |
10 dBm:
0d
“10
-20
30
40 d
-50
CF 2.3075 GHz 691 pts Span 15.0 MHz
—

Il

1124188630007
Date: 30.JUN.2016 18:14:42

QPSK / 1 Resource Blocks (12 offset)

QPSK / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Bottom Channel /

160AM

Frequency | Resource
(MHz) Block(s)

Resource
Block
Offset

Conducted
PSD
(dBm/5 MHz)

Antenna
Gain
(dBi)

PSD
EIRP
(dBm/

5 MHz)

EIRP
Limit Margin
(dBm/ (dB)

5 MHz)

Result

2307.5

25

0

155

-0.3

15.2

24.0 8.8

Complied

2307.5

12

13

16.1

-0.3

15.8

24.0 8.2

Complied

2307.5

12

16.2

-0.3

15.9

24.0 8.1

Complied

2307.5

12

16.1

-0.3

15.8

24.0 8.2

Complied

Spectrum ] :%1 Spectrum ] :%1
Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz
Att 3 de SWT 1ms @ VBW 20 MHz  Mode Sweep Att 3 de SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm View @ 1Rm View
m1[1] 15.52 dBm| m1[1] 16.05 dBm|
2.3075870 GHz| 2.3088240 GHz|
30 d 30 d
20 d it 20l i
| VDN, 41
| —t— [ ——""] _\‘**--\_\
10dem / \ 10dem
y y /
-10 -10
-20 -20
30 30
-40 df -40 df
-50 -50
CF 2.3075 GHz 691 pts Span 15.0 MHz CF 2.3075 GHz 691 pts Span 15.0 MHz

Il

1124188630007
Date: 30.JUN.2016 18:33:02

Il

1124188630007
Date: 30.JUN.2016

182839

16QAM / 25 Resource Block (0 offset)

16QAM / 12 Resource Block (13 offset)

Date: 30.JUN2016 18:22:33

Date: 30.JUN2016 18:24:26

Spectrum :%1 Spectrum :%1
Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
Mi[1] 16.18 dBm| Mi[1] 16.13 dBm)|
2.3061320 GHz| 2.3073910 GHz|
30d 30d
20 df t 20 df i
r— Lo |
/f | | b |
10l 10l
p/ 0d
-10 710 d
20 -20 d
-30 -30d
-40 40 d
50 50 d
CF 2.3075 GHz 691 pis Span 15.0 MHz CF 2.3075 GHz 691 pis Span 15.0 MHz
il WNRRRERED il WARRRERED W
112418861000Y 112418861000Y

16QAM / 12 Resource Blocks (0 offset)

16QAM / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Bottom Channel /

160AM

PSD EIRP
Frequency | Resource Resource | Conducted Antenna EIRP Limit Margin
(MHz) | Block(s) Block PSD Gain | g | @em | @) | Resul
Offset (dBm/5 MHz) (dBi) 5 MHz) 5 MHz)
2307.5 1 24 17.5 -0.3 17.2 24.0 6.8 Complied
2307.5 1 0 17.6 -0.3 17.3 24.0 6.7 Complied
2307.5 1 12 17.4 -0.3 17.1 24.0 6.9 Complied
Spectrum [@ Spectrum [@
Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz
Att 35dB SWT 1ms @ VBW 20 MHz  Mode Sweep Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
Mi[1] 17.47 dBm| Mi[1] 17.59 dBm)|
w0 2.3099100 GHz]| w0 2.3051770 GHz]|
20 df b1 20 df 11
10d //ﬁ \\k\ 10d // _\x\\
GF 2.3075 GHz 691 pts Span 15.0 MHz GF 2.3075 GHz 691 pts Span 15.0 MHz

Il

112418861000Y
Date: 30.JUN2016 18:16:10

Il

112418861000Y
Date: 30.JUN2016 181256

16QAM / 1 Resource Block (24 offset)

Spectrum

=]

Ref Level 40.00 dBm
Att 35 de
Count 500/500

Offset 20.10dB @ RBW 5 MHz
SWT 1ms @ VBW 20MHz  Mode Sweep

@ 1Rm View

ma[1]

17.43 dBm)|
2.3076300 GHz|

30

204

10 dm-

CF 2.3075 GHz

691 pts

Span 15.0 MHz

Il

1124188630007
Date: 30.JUN.2016 1815:12

16QAM / 1 Resource Blocks (12 offset)

16QAM / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

QPSK

Frequency | Resource
(MHz) Block(s)

Resource
Block
Offset

Conducted
PSD
(dBm/5 MHz)

Antenna
Gain
(dBi)

PSD
EIRP
(dBm/

5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2310.0 25

0

16.3

-0.3

16.0

24.0

8.0

Complied

2310.0 12

13

16.9

-0.3

16.6

24.0

7.4

Complied

2310.0 12

16.9

-0.3

16.6

24.0

7.4

Complied

2310.0 12

17.0

-0.3

16.7

24.0

7.3

Complied

Spectrum ] :%1 Spectrum ] :%1
Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz
Att 3 de SWT 1ms @ VBW 20 MHz  Mode Sweep Att 3 de SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm View @ 1Rm View
m1[1] 16.34 dBm| m1[1] 16.93 dBm|
2.3099350 GHz| 2.3111720 GHz|
30 d 30 d
20l 20l W_"WM'L
[ | ——
| | [ —] P
10 dém / \ 10 dBm /
0d od
-10 -10
-20 -20
30 30
40 d 40 d
-50 -50
CF 2.31 GHz 691 pts Span 15.0 MHz CF 2.31 GHz 691 pts Span 15.0 MHz
] [ [ CECEEEE K] ] [ [ CECEEEE K]
1124188630007 1124188630007
Date: 30.JUN.2016 16:16:19 Date: 30.JUN.2016 17:05:57

QPSK / 25 Resource Block (0 offset)

QPSK / 12 Resource Block (13 offset)

Date: 30.JUN2016 17:03:20

Date: 30.JUN2016 17:08:23

Spectrum :%1 Spectrum :%1
Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View

Mi[1] 16.94 dBm| Mi[1] 16.98 dBm|

2.3089360 GHz| 2.3100870 GHz|
30d 30d
20 L 20 "E&
| [ —
| "] I | |
10l 10l \
0 d
-10 -10 d
20 -20 d
-30 -30d
-40 40 d
50 50 d
CF 2.31 GHz 691 pis Span 15.0 MHz CF 2.31 GHz 691 pis Span 15.0 MHz
] [ [ CEEETE ) ] [ [ CEEETE )
112418863000 112418863000

QPSK / 12 Resource Blocks (0 offset)

QPSK / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

QPSK

PSD EIRP
Frequency | Resource Resource | Conducted Antenna EIRP Limit Margin
(MHz) | Block(s) Block PSD Gain | g | @em | @) | Resul
Offset (dBm/5 MHz) (dBi) 5 MHz) 5 MHz)
2310.0 1 24 18.1 -0.3 17.8 24.0 6.2 Complied
2310.0 1 0 18.3 -0.3 18.0 24.0 6.0 Complied
2310.0 1 12 18.2 -0.3 17.9 24.0 6.1 Complied
Spectrum [@ Spectrum [@
Ref Level 40.00 dBm__ Offset 20.10 0B @ RBW 5 MHz Ref Level 40.00 dBm__ Offset 20.10 0B @ RBW 5 MHz
Att 35d8 SWT 1ms @ VBW 20MHz  Mode Sweep Att 358 SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
R Mi[1] 18.10 dBm| R Mi[1] 18.32 dBm|
w0 2.3121490 GHz]| w0 2.3076770 GHz]|
20d - 20d "
10d J/M \\ 10d /’N_"_/ AN-\\\
0d 0d
a0 a0
GF 2.31 GHz 691 pts Span 15.0 MHz GF 2.31 GHz 691 pts Span 15.0 MHz
][ [ CEEETE ) ][ [ CEEETE )
1124188600001 112418860000Y
Date: 30.JUN.2016 17:01:26 Date: 30.JUN.2016 16:51:49

QPSK / 1 Resource Block (24 offset)

Spectrum

=]

Ref Level 40.00 dBm
Att 35 de
Count 500/500

Offset 20.10dB @ RBW 5 MHz
SWT 1ms @ VBW 20MHz  Mode Sweep

@ 1Rm View

ma[1]

18.16 dBm|
2.3099350 GHz|

30

204

10 dm-

N

CF 2.31 GHz

691 pts

Span 15.0 MHz
—

Il

1124188630007
Date: 30.JUN.2016 16:57:30

QPSK / 1 Resource Blocks (12 offset)

QPSK / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

160AM

Frequency | Resource
(MHz) Block(s)

Resource
Block
Offset

Conducted
PSD
(dBm/5 MHz)

Antenna
Gain
(dBi)

PSD
EIRP
(dBm/

5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2310.0

25

0

154

-0.3

151

24.0

8.9

Complied

2310.0

12

13

16.1

-0.3

15.8

24.0

8.2

Complied

2310.0

12

16.1

-0.3

15.8

24.0

8.2

Complied

2310.0

12

16.1

-0.3

15.8

24.0

8.2

Complied

Spectrum ] :%1 Spectrum ] :%1
Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz
Att 3 de SWT 1ms @ VBW 20 MHz  Mode Sweep Att 3 de SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm View @ 1Rm View
m1[1] 15.39 dBm| m1[1] 16.07 dBm|
2.3098700 GHz| 2.3108250 GHz|
30 d 30 d
20 d T 20l it
. | R [ S
[T | [ H\
10dem \ 10dem
y y /
-10 -10
-20 -20
30 30
a0 d 40 df
-50 -50
CF 2.31 GHz 691 pts Span 15.0 MHz CF 2.31 GHz 691 pts Span 15.0 MHz
—
] [ [ [ CECEEEE ™ ] ] [ [ CECEEEE K]
1124188630007 1124188630007
Date: 30.JUN.2016 16:17:28 Date: 30.JUN.2016 17:05:07

16QAM / 25 Resource Block (0 offset)

16QAM / 12 Resource Block (13 offset)

Date: 30.JUN2016 17:04:15

Date: 30.JUN2016 17:0855

Spectrum :%1 Spectrum :%1
Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View

Mi[1] 16.10 dBm| Mi[1] 16.13 dBm)|

2.3089360 GHz| 2.3104340 GHz|
30d 30d
20 df s 20 df it
vy | Le |
/,/—# e |t e
10l \ 10l
el 04
10 210 d
20 -20 d
-30 -30d
-40 40 d
50 50 d
CF 2.31 GHz 691 pis Span 15.0 MHz CF 2.31 GHz 691 pis Span 15.0 MHz
il QD e il WARRRERED W
112418861000Y 112418861000Y

16QAM / 12 Resource Blocks (0 offset)

16QAM / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Middle Channel /

160AM

PSD EIRP
Frequency | Resource Resource | Conducted Antenna EIRP Limit Margin
(MHz) | Block(s) Block PSD Gain | g | @em | @) | Resul
Offset (dBm/5 MHz) (dBi) 5 MHz) 5 MHz)
2310.0 1 24 17.3 -0.3 17.0 24.0 7.0 Complied
2310.0 1 0 17.5 -0.3 17.2 24.0 6.8 Complied
2310.0 1 12 17.3 -0.3 17.0 24.0 7.0 Complied
Spectrum ] [@ Spectrum [@
Ref Level 40.00 dBm__ Offset 20.10 0B @ RBW 5 MHz Ref Level 40.00 dBm__ Offset 20.10 0B @ RBW 5 MHz
Att 35d8 SWT 1ms @ VBW 20MHz  Mode Sweep Att 358 SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
R Mi[1] 17.33 dBm| R Mi[1] 17.51 dBm|
w0 2.3122360 GHz]| w0 2.3073730 GHz]|
20l — LLL 20l AL
10d " %\\ 10d | W\
0d 0d
a0 a0
GF 2.31 GHz 691 pts Span 15.0 MHz GF 2.31 GHz 691 pts Span 15.0 MHz
][ [ CEEETE ) ][ [ CEEETE )
1124188600001 112418860000Y
Date: 30.JUN.2016 17:00:18 Date: 30.JUN.2016 16:52:32

16QAM / 1 Resource Block (24 offset)
Spectrum ] @

RefLevel 40.00dBm  Offset 20.10dB @ RBW 5 MHz

Att 3sde SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500

@ 1Rm View

ma[1] 17.26 dBm|
2.3005220 GHz

30

11

20df
S 2 ——

10 dm-

CF 2.31 GHz 691 pts Span 15.0 MHz

] [ [ TEEE )

1124188630007

Date: 30.JUN.2016 16:59:20

16QAM / 1 Resource Blocks (12 offset)

16QAM / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

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

Resource
Block
Offset

Frequency | Resource
(MHz) Block(s)

Conducted
PSD
(dBm/5 MHz)

Antenn
Gain
(dBi)

PSD
EIRP
(dBm/

5 MHz)

a

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2312.5 25 0

16.4

-0.3

16.1

24.0

7.9

Complied

2312.5 12 13

16.1

-0.3

15.8

24.0

8.2

Complied

2312.5 12 0

171

-0.3

16.8

24.0

7.2

Complied

2312.5 12 7

17.0

-0.3

16.7

24.0

7.3

Complied

Spectrum ] :%1 Spectrum ] :%1
Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz
Att 3 de SWT 1ms @ VBW 20 MHz  Mode Sweep Att 3 de SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm View @ 1Rm View
m1[1] 16.41 dBm| m1[1] 16.10 dBm|
2.3124570 GHz| 2.3137160 GHz|
30 d 30 d
20 d Hy 20l it
[P S| —
[ —— [ ‘—K\
10 dém / \ 10 dBm /
od od
L~
-10 d -10
-20 -20
30 30
40 d 40 d
-50 -50
CF 2.3125 GHz 691 pts Span 15.0 MHz CF 2.3125 GHz 691 pts Span 15.0 MHz
] [ [ CECEEEE K] ] [ WRRNRRND e
1124188630007 1124188630007
Date: 30.JUN.2016 18:01:29 Date: 30.JUN.2016 17:59:53

QPSK / 25 Resource Block (0 offset)

QPSK / 12 Resource Block (13 offset)

Date: 30.JUN2016 17:41:40

Date: 30.JUN2016 17:54:32

Spectrum :%1 Spectrum :%1
Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
Mi[1] 17.14 dBm| Mi[1] 17.04 dBm|
2.3113280 GHz| 2.3123050 GHz|
30d 30d
20 ) 20 41
Y. [ 7]
| —— =]
| —T I | ——] |
10l 10l
0d \\
-10 -10 d
20 -20 d
-30 -30d
-40 40 d
50 50 d
CF 2.3125 GHz 691 pis Span 15.0 MHz CF 2.3125 GHz 691 pis Span 15.0 MHz
] [ [ CEEETE ) ] [ [ CEEETE )
112418863000 112418863000

QPSK / 12 Resource Blocks (0 offset)

QPSK / 12 Resource Blocks (7 offset)

Page 40 of 113

UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c  ontinued)
Results: 5 MHz Channel Bandwidth / Top Channel / QP SK

PSD EIRP
EIRP Limit Margin
(dBm/ (dBm/ (dB)
5 MHz) 5 MHz)

Resource | Conducted Antenna
Block PSD Gain
Offset (dBm/5 MHz) (dBi)

Frequency | Resource
(MHz) Block(s)

Result

2312.5 1 24 18.1 -0.3 17.8 24.0 6.2 Complied

2312.5 1 0 18.4 -0.3 18.1 24.0 5.9 Complied

2312.5 1 12 18.2 -0.3 17.9 24.0 6.1 Complied

Spectrum ] :%1 Spectrum ] :%1
Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1 View @ 1 View
Mi[1] 18.14 dBm| Mi[1] 18.38 dBm)|
2.3147790 GHz| 2.3104380 GHz|
30d 30d
204 " 204 "
10l 10l
a a
10 -10
20, 20
30 30
40 40
50 50
CF 2.3125 GHz 691 pis Span 15.0 MHz CF 2.3125 GHz 691 pis Span 15.0 MHz
—
] [ [ CEETEE ™ ) ] [ [ CEEETE )
1124188630007 1124188630001
Date: 30.JUN.2016 17:30:33 [Date: 30.JUN.2016 17:21:37

QPSK / 1 Resource Block (24 offset) QPSK / 1 Resource Block (0 offset)
Spectrum ] @

RefLevel 40.00dBm  Offset 20.10dB @ RBW 5 MHz
Att 3sde SWT 1ms @ VBW 20MHz  Mode Sweep
Count 500/500

@ 1Rm View

ma[1] 18.16 dBm|
2.3127390 GHz

30

0l L
WLN

L N

10 dm-

CF 2.3125 GHz 691 pts Span 15.0 MHz
—

] [ [T ]

1124188630007
Date: 30.JUN.2016 17:30:55

QPSK / 1 Resource Blocks (12 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Top Channel / 16

QAM

Resource
Block
Offset

Frequency | Resource
(MHz) Block(s)

Conducted
PSD
(dBm/5 MHz)

Antenna
Gain
(dBi)

PSD
EIRP
(dBm/

5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2312.5 25 0

155

-0.3

15.2

24.0

8.8

Complied

2312.5 12 13

16.1

-0.3

15.8

24.0

8.2

Complied

2312.5 12 0

16.2

-0.3

15.9

24.0

8.1

Complied

2312.5 12 7

16.1

-0.3

15.8

24.0

8.2

Complied

Date: 30.JUN.2016 18.00:49

Date: 30.JUN.2016 17:59:53

Spectrum ] :%1 Spectrum ] :%1
Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz
Att 3 de SWT 1ms @ VBW 20 MHz  Mode Sweep Att 3 de SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm View @ 1Rm View

m1[1] 15.49 dBm| m1[1] 16.10 dBm|

2.3121530 GHz| 2.3137160 GHz|
30 d 30 d
20 d T 20l it
[ 2 | ¥
[ — | [ _““‘*\
10 dbm / 10dem
y y /
-10 -10
-20 -20
30 30
a0 d 40 df
-50 -50
CF 2.3125 GHz 691 pts Span 15.0 MHz CF 2.3125 GHz 691 pts Span 15.0 MHz
—
] [ [ [ CECEEEE ™ ] ] [ WRRNRRND e
1124188630007 1124188630007

16QAM / 25 Resource Block (0 offset)

16QAM / 12 Resource Block (13 offset)

Spectrum :%1 Spectrum :%1
Ref Level 40.00dBm  Offset 20.10 B @ RBW G MHz Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ 1Rm view @ 1Rm view
Mi[1] 16.20 dBm)| Mi[1] 16.10 dBm|
2.3111540 GHz| 2.3126520 GHz|
30d 30d
20 df 20 t+
L S| .
[ — [
[ — [ e
10l \\ 10l
el v
-10 710 d
20 -20 d
-30 -30 di
-40 40 d
50 50 d

GF 2.3125 GHz 691 pis

Span 15.0 MHz

GF 2.3125 GHz

691 pts

Span 15.0 MHz

112418861000Y
Date: 30.JUN2016 17:42:23

il I-Illlllll [

Il

112418861000Y

Date: 30.JUN2016 17:5359

16QAM / 12 Resource Blocks (0 offset)

16QAM / 12 Resource Blocks (7 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 5 MHz Channel Bandwidth / Top Channel / 16

QAM

PSD EIRP
Frequency | Resource Resource | Conducted Antenna EIRP Limit Margin
(MHz) | Block(s) Block PSD Gain | g | @em | @) | Resul
Offset (dBm/5 MHz) (dBi) 5 MHz) 5 MHz)
2312.5 1 24 17.6 -0.3 17.3 24.0 6.7 Complied
23125 1 0 17.8 -0.3 17.5 24.0 6.5 Complied
2312.5 1 12 17.6 -0.3 17.3 24.0 6.7 Complied
Spectrum [@ Spectrum [@
RefLevel 40.00 dBm  Offset 20,10 0B @ RBW 5 MH: RefLevel 40.00 dBm  Offset 20,10 0B @ RBW 5 MH:
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
R M1[1] 17.61 dBm| R M1[1] 17.81 dBm|
e 2.3147790 GHz| e 2.3100250 GHz|
20 m_&lw_‘ 20 i M1
10d //ﬁ_&— W\\ 10d /J/Nn ‘-‘\“\\\
0 df 0 df
20 a0
CF 2.3125 GHz 691 pts Span 15.0 MHz CF 2.3125 GHz 691 pts Span 15.0 MHz
][ [ CEEETE ) ][ [ CEEETE )
1124188600007 112418860000
Date: 30.0UN2016 17:34:50 Date: 30.0UN2016 17:50:20

16QAM / 1 Resource Block (24 offset)

Spectrum

=]

Ref Level 40.00 dBm
Att 35 de
Count 500/500

Offset 20.10dB @ RBW 5 MHz
SWT 1ms @ VBW 20MHz  Mode Sweep

@ 1Rm View

ma[1]

17.60 dBm|
2.3125000 GHz|

30

204

10 dm-

CF 2.3125 GHz

691 pts

Span 15.0 MHz
—

Il

1124188630007
Date: 30.JUN.2016 17:32:05

16QAM / 1 Resource Blocks (12 offset)

16QAM / 1 Resource Block (0 offset)
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Qutput Power Spectral Density (EIRP) (¢ ontinued)
Results: 10 MHz Channel Bandwidth / Middle Channel /| OPSK

PSD EIRP
EIRP Limit Margin
(dBm/ (dBm/ (dB)

5 MHz) 5 MHz)

Resource Conducted Antenna
Block PSD Gain
Offset (dBm/5 MHz) (dBi)

Frequency | Resource

(MHz) Block(s) Result

2310.0 50 0 14.8 -0.3 145 24.0 9.5 Complied

2310.0 25 24 16.5 -0.3 16.2 24.0 7.8 Complied

2310.0 25 0 16.6 -0.3 16.3 24.0 7.7 Complied

2310.0 25 12 16.5 -0.3 16.2 24.0 7.8 Complied

Spectrum n%n Spectrum n%n
Ref Level 40.00dBm  Offset 20.10 B @ RBW G MHz Ref Level 40.00dBm  Offset 20.10 B @ RBW G MHz
Att 35dB  SWT 1ms @ VBW 20MHz  Mode Sweep Att 35d8 SWT 1ms @ YBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
0 1R view @ 1 View
Mi[1] 14.84 dBm| Mi[1] 16.51 dBm|
2.3096090 GHz| 2.3119540 GHz|
30d 30d
20 df i 20 df 4
1 /_—L_\.\
10l 10l
0 0
10 10
20 20
L]
30 30
40 40
50 50
CF 2.31 GHz 691 pis Span 30.0 MHz CF 2.31 GHz 691 pis Span 30.0 MHz
—
1 (TR i SRRRNAED
112418863000 112418863000
Date: 30.JUN.2016 16:11:56 [Date: 30.JUN.2016 2017:42

QPSK /50 Resource Block (0 offset) QPSK / 25 Resource Block (24 offset)

Spectrum ] n%n Spectrum ] n%n
Ref Level 40,00 dem  Offset 20.10 0B @ RBW S Wiz Ref Level 40,00 dem  Offset 20.10 0B @ RBW S Wiz
Att ‘A SWT Lims @ YBW 20MHz  Mode Sweep Att ‘A SWT Ims ® YBW 20MHz  Mode Sweep
Count 500/500 Count_500/500
0 tFm View 0 tFm View
Mil1] 16.57 dBm| Mil1] 16.50 dBm|
2.3079590 GHe| 23098260 GHe|
30d 30d
204 o 204
10 dem 10 dem
0d 0d
104 104
20 d 20 d
30 Zod
a0 d <0 d
S0 d S0 d
CF 2,31 GHz 691 pis Span 30,0 MHz CF 2,31 GHz 691 pis Span 30,0 MHz
il WD il (T ]
112418863000 112418863000
Dete: 30.JUN2016 20:19:50 Dete: 30.JUN2016 2021:27

QPSK / 25 Resource Blocks (0 offset) QPSK / 25 Resource Blocks (12 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ QPSK

PSD EIRP
Frequency | Resource Resource | Conducted Antenna EIRP Limit Margin
(MHz) | Block(s) Block PSD Gain | g | @em | @) | Resul
Offset (dBm/5 MHz) (dBi) 5 MHz) 5 MHz)

2310.0 1 49 18.2 -0.3 17.9 24.0 6.1 Complied
2310.0 1 0 18.5 -0.3 18.2 24.0 5.8 Complied
2310.0 1 24 18.3 -0.3 18.0 24.0 6.0 Complied

Spectrum [@ Spectrum [@

Ref Level 40,00 dBm  Offset 20,1008 @ RBW § Mz Ref Level 40,00 dBm  Offset 20,1008 @ RBW § Mz

Att 358 SWT  1ms e VBW 20MHz  Mode Sweep Att 3508 SWT  1ms @ VBW 20MHz Mode Sweep

Count 500,500 Count 500,500

MLl 18.17 dém| MLl 18.46 dBm|

w0 2.3142980 GHz| w0 2.3056150 GHz|

204 iy — 204 |

10 di 10 di

GF 2.31 GHz 691 pts Span 30.0 MHz GF 2.31 GHz 691 pts Span 30.0 MHz

][ GRRNRERED e ][ GRRNRERED e

QPSK / 1 Resource Block (49 offset)

Spectrum

=]

Ref Level 40.00 dBm
Att 35 de
Count 500/500

Offset 20.10dB @ RBW 5 MHz
SWT 1ms @ VBW 20MHz  Mode Sweep

@ 1Rm View

ma[1]

18.29 dBm)|
2.3098260 GHz|

30

204

—

10 dm-

CF 2.31 GHz

691 pts

Span 30.0 MHz

Il

1124188630007
Date: 30.JUN.2016 20:31:29

QPSK / 1 Resource Blocks (24 offset)

QPSK / 1 Resource Block (0 offset)

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Qutput Power Spectral Density (EIRP) (_ continued)

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

Frequency | Resource

Resource Conducted

PSD

Block PSD

(MHz) Block(s) Offset | (dBm/5 MHz)

Antenna
Gain EIRP
(dBi) (dBm/
5 MHz)

EIRP
Limit

(dBm/
5 MHz)

Margin
(dB)

Result

2310.0 50 0 13.9

-0.3

13.6

24.0

10.5

Complied

2310.0 25 24 15.6

-0.3

15.3

24.0

8.7

Complied

2310.0 25 0 16.6

-0.3

16.3

24.0

7.7

Complied

2310.0 25 12 15.6

-0.3

15.3

24.0

8.7

Complied

Spectrum [@]

Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz

Spectrum

&

Ref Level 40.00 dém Offset 20,10 dB @ RBW 5 MHz

Date: 30.JUN2016 16:12:39

Date: 30.JUN2016 20:18:33

Att 3548 SWT  ms @ VBW 20MHz Mode Sweep Att 3508 SWT  1ms @ VBW 20MHz  Mode Sweep
Count 500/500 Count 500/500
@ LRm Yiew @ LRm Yiew
Mi[1] 13.85 dBm)| Mi[1] 15.56 dBm)|
2.3100000 GHz]| 2.3118670 GHz]|
30d 30d
20 df n 20 df -
"] | v
10d 10d
0 d 0 d
-10 -10
e \‘w -
// | E—
-30d -30
40 40
-50 -50
GF 2.31 GHz 691 pts Span 30.0 MHz GF 2.31 GHz 691 pts Span 30.0 MHz
—
il GRNRRAED il [ TR
112418861000Y 112418861000Y

16QAM / 50 Resource Block (0 offset)

16QAM / 25 Resource Block (24 offset)

Spectrum ] @

RefLevel 40.00dBm  Offset 20.10dB @ RBW 5 MHz

Spectrum

=]

RefLevel 40.00dBm  Offset 20.10dB @ RBW 5 MHz

Att 35de  SWT 1ms @ YBW 20 MHz  Mode Sweep Att 35de  SWT 1ms @ YBW 20 MHz  Mode Sweep
Count 500/500 Count 500/500
0 tFm View 0 tFm View
M1[1] 16.57 dBm| M1[1] 15.58 dBm|
23079590 GHy| 23100870 GHy|
304t 304t
20 d 11 20 d .
,_'_R_\
/ /L\\
10 cbm 10 cbm
od od
-10 -10d
20 20
-30 <30 df
40 d 40 d
50 S0
CF 2.31 GHz 691 pts Span 30.0 MHz CF 2.31 GHz 691 pts Span 30.0 MHz
il WD il (T ]
11241886JD00Y 11241886JD00Y

Date: 30.JUN.2016 20:19:59

Date: 30.JUN.2016 20:22:16

16QAM / 25 Resource Blocks (0 offset)

16QAM / 25 Resource Blocks (12 offset)
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (c

ontinued)

Results: 10 MHz Channel Bandwidth / Middle Channel

[ 16Q0AM

PSD EIRP
Frequency | Resource Resource | Conducted Antenna EIRP Limit Margin
(MHz) | Block(s) Block PSD Gain | g | @em | @) | Resul
Offset (dBm/5 MHz) (dBi) 5 MHz) 5 MHz)

2310.0 1 49 17.4 -0.3 171 24.0 6.9 Complied
2310.0 1 0 17.7 -0.3 17.4 24.0 6.6 Complied
2310.0 1 24 17.5 -0.3 17.2 24.0 6.8 Complied
Spectrum [@ Spectrum [@
RefLevel 40.00 dBm  Offset 20,10 0B @ RBW 5 MH: RefLevel 40.00 dBm  Offset 20,10 0B @ RBW 5 MH:

Att s de SWT 1ms @ VBW 20MHz  Mode Sweep Att 358 SWT 1ms @ VBW 20MHz  Mode Sweep

Count 500/500 Count 500/500

Mil1] 17.43 dBm| Mil1] 17.68 dBm|

w0 2.3144280 GHz]| w0 2.3056150 GHz]|

20d L 20d “M@i_\

10d 10d

GF 2.31 GHz 691 pts Span 30.0 MHz GF 2.31 GHz 691 pts Span 30.0 MHz

][ [ CEEETE ) ][ [ CEEETE )

16QAM / 1 Resource Block (49 offset)

=]

Date: 30.JUN.2016 20:30:51

Spectrum
Ref Level 40.00 dBm  Offset 20.10 0B @ RBW 5 MHz
Att 3 de SWT 1ms @ VBW 20 MHz Mode Sweep
Count 500/500
@ 1Rm View
m1[1] 17.51 dBm|
2.3094790 GHz|
30 d
20d //M'l_
10 dBm:
0d
-10
-20
30
40 d
50
CF 2.31 GHz 691 pts Span 30.0 MHz
] [ WRRNRRND e
1124188630007

16QAM / 1 Resource Blocks (24 offset)

16QAM / 1 Resource Block (0 offset)
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Page 47 of 113




TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Output Power Spectral Density (EIRP) (¢ ontinued)
Test Equipment Used:
Asset cal.
NoO Instrument Manufacturer Type No. Serial No. Date Ca libration Due Interval

. (Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 02 Apr 2017 12
M1869 ?ggt‘gr‘””'cat'ons Rohde & Schwarz | CMW500 145923 05 Apr 2017 12
M1873 | Signal Analyser Rohde & Schwarz | FSV30 103074 27 Jun 2017 12
M1883 | Signal Analyser Rohde & Schwarz | FSV30 103084 09 May 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 foD C-003060- %81225018 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
M199 Power Meter Rohde & Schwarz | NRVS 827023/075 | 11 Apr 2018 24
M1267 | Power Sensor Rohde & Schwarz | NRV-Z52 100155 15 Apr 2018 24
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

5.2.3. 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): 24
Relative Humidity (%): 56
Noteg S):

1. Occupied bandwidth (99% bandwidth) was measured using a signal analyser occupied bandwidth

function.

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

3. The RF port of the EUT was connected to the signal analyser via RF cables, directional coupler and

suitable attenuation.

Test setup:
Multimeter

4
A

Directional Radio

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

Results: 5 MHz Channel Bandwidth / QPSK

Channel

Resource
Block(s)

Resource
Block
Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

Bottom

25

0

100

300

4.542

Middle
Top

25
25

0
0

100
100

300
300

4.510
4.526

Spectrum ] ué: Spectrum ] néi
Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 100 kHz Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 100 kHz
At 35d8  SWT 1ms @ VBW 300kHz  Mode Sweep At 35d8  SWT 1ms @ YBW 300 kHz  mode Sweep
@ 1Pk View @ 1Pk View
mif] 16.52 dBm Mi[1] 17,73 dBm|
2.3079580 GHz 2.3087630 GHz
30 dar Oce By 4.542329957 MHz| 30 dam Qcc Bwe 4.509768452 MHz]
204 204 =
LI PRGN NP PRV VYD R N S o
o ; 7
0 104 1
J | / I
! \ \
[ - \ [ + \
r s ] !
| \ b
10 d J i 10 d -
/ \ / ‘\
|
20 d - 20 :
P W Lyl [t |
WA et i eV i .\UJ‘" Yl M|
W) e Wt LT
30 bt st =
-0 dem 40 d
50 d 50 d
CF 2.3075 GHz 691 pts Span 11,25 MHz CF 2.91 GHz 691 pts Span 11,25 MHz
v
[ i [ ]

i
1124180600007

Daze: 22.77M.2016 20:40:3%

1124180600007

Daze: 22.0mM.2016 20:41:28

Bottom Channel / QPSK

Spectrum ]

(=]

Att 3508 SWT

RefLevel 40.00 dBm Offset 20.70 dB @ RBW 100 kHz

1ms @ VBW 200 kHz Mode Sweep

@ 1Pk View

Mifi]

Occ By

30 dem

16.81 dBm)|
2.3143720 GHz|
4.526049204 MHz|

204
b

e A AA A

204
]

b et

-30

-4

-50

CF 2.9125 GHz

691 pts

Span 11,25 MHz

'
i
1124188600 00Y

Date: 22.7UN.2016 20:42:21

Top Channel / QPSK

Middle Channel / QPSK
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / 16QAM

Channel

Resource
Block(s)

Resource
Block
Offset

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

Bottom

25

0

100

300

4.510

Middle
Top

25
25

0
0

100
100

300
300

4.510
4.493

Spectrum

(=]

Ref Level 40.00 dBm  Offset 20.70 dB & RBW 100 kHz

Spectrum ]

B

Att 3508 SWT

Ref Level 40.00 dBm  Offset 20,70 dB @ RBW 100 kHz
1ms @ VBW 200 kHz  mode Sweep

Att 3508 SWT 1ms @ VBW 300kH:  Mode Sweep
017k View 17k Viaw
mi[1] 16.08 dBm| M1l 15.82 dem|
2,3093070 GHe 2,3081280 GH2
30 dBm -Oce Bw 4.509768452 MHz| 30 dBm- -Oce By 4.509768452 MHz|
204 t 204 T
Xy b -+
Tl bt A A A [ Tl A et it i
104 y 104
\ | h
1 \ [ \
[ ) [ '
| L / |
[ \ l |
104 ! 0d | |
l \ /I L
| |
20 di — - 20 di
NN —— [
A fp e s an A
N S i ot LR IS R
30 30 gB M
,V\P\P\(‘:ﬂ
40 40
<50 de -50 df
CF 2.0075 GHz 691 pis Span 11,25 MHz CF 2.01 GHz 691 pts Span 11.25 MHz
v — v
1 ) il (]

1124188600007

Date: 22.7UN.201€ 20:41:01

1124188600007

Daze: 22.00N.2016 20:41:5%

Bottom Channel / 16QAM

Spectrum ]

(=]

Ref Level 40.00 dBm  Offset

20,70 dB @ RBW 100 kHz

Att 35d8 SWT ims & VBW 300kHz Mode Sweep
@17k View
mir] 16.39 dBm|
2,3107580 GHe|
30 dBm -Oce By 4499407699 MHz]
204

s A LI By PR

semiebintad b Jisss”

20 |

o YT v

-30

-40

-50 d

CF 2.9125 GHz

691 pts

Span 11.25 MHz

1124180600007

Daze: 22.77M.2016 20:42:43

Top Channel / 16QAM

Middle Channel / 16QAM
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Middle Channel

Resource Resource Resolution Video Occupied
Modulation Block(s) Block Offset Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz2)
QPSK 50 0 200 1000 8.954
16QAM 50 0 200 1000 8.987
Spectrum ] ué: Spectrum ] uvn
Ref Level 40.00 dbm  Offset 20,70 48 @ RBW 200 kiz Ref Level 40,00 dbm  Offset 20.70 db @ RBW 200 kHz
At 3563 BWT ims @ VBW LMHz Mode Sweep Att 35d3 SWT 1ms @ ¥BW 1MHz mode Sweep
j@ 1Pk View @ 1Pk View
m1[1] 16.54 dBm Mi[1] 16.36 dBm|
2.3107160 GHz, 2.3072650 GHy|
0 d Occ By 8.954413803 MHz] 30 dam- Oce Brr 8.086975398 MHz]
204 204 -
oAt it - eyl 1 J\_v-.ft ettt ot i, AR
10d 10
0 I ;L 0 ‘{
i | |
L0 / T -10 df j“
[
20 5 W LA 20 m Mu‘“‘] P A |
,Elémfw gl A v i
40 40
50 df -50 db
CF 2.91 GHz 691 pts Span 22.5 MHz CF 2.31 GHz 691 pts Span 22.5 MHz
Il () il ()
1124188€JD00Y [11241E88€JD00Y
Date: 22.JUN.201€ 20:%3:18 [Date: 22 JUN.201€ 20:43:4€

Middle Channel / QPSK

Test Equipment Used:

Middle Channel / 16QAM

. . Cal.
Asset Instrument Manufacturer Type No. Serial No. Date Calibration Interval
No. Due
(Months)
M2002 | Thermohygrometer | Testo 608-H1 45041825 | 02 Apr 2017 12
M1geg | Videband Radio Rohde & Schwarz | CMW500 145923 05 Apr 2017 12
Comms Tester
M1996 | Signal Analyser Rohde & Schwarz | FSV13 100975 02 Mar 2017 12
A2845 Attenuator Radiall R411.806.121 | 24325927 | Calibrated before use -
A2844 | Attenuator Radiall R411.803.121 | 23404066 | Calibrated before use -
A2504 | Directional Coupler | AtlanTecRF fOD C-003060- 2322501 Calibrated before use -
S0562 Power Supply Thurlby Thandar PL330QMD 054895 Calibrated before use -
M1269 | Multimeter Fluke 179 90250210 | 26 May 2016 12
G0628 | Signal Generator Rohde & Schwarz | SMBV100A 261847 25 Jan 2017 12
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5.2.4. Transmitter Radiated Spurious Emissions — LAT

Test Summary:

Test Engineers: Georgios Vrezas & Test Date: 10 July 2016
Nick Steele
Test Sample IMEL: 358640070063996
FCC Reference: Parts 2.1053 & 27.53(a)(4)
Test Method Used: KDB 971168 Section 6.1 referencing FCC Part 2.1053
Frequency Range: 30 MHz to 24 GHz
Configuration: 10 MHz, QPSK, 1RB, 0 Offset
Environmental Conditions:
Temperature (°C): 25t0 26
Relative Humidity (%): 39to 49
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 2310 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 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 fully anechoic chamber (Asset Number KO002) 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. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT.

Radiated spurious emission testing between 150 kHz and 30 MHz was performed for support of the
NFC test report. No spurious emissions were observed above the noise floor of the measurement
system.
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Transmitter Radiated Spurious Emissions — LAT (cont

inued)

Test setup for radiated measurements:

Measurement RF Attenuator
EUT —> 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)
3000.000 -47.9 -40.0 7.9 Complied
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Transmitter Radiated Spurious Emissions — LAT (cont inued)

Date: 10.JUL.2016 13:44:45

Date: 10.JUL.2016 14:13:20

RBW 100 kH  Marker 1 [T1 @ REW 1 Mz
VBW 300 kHz VBW 3 Mz
Ref -20 dBm At 10 dB SWT 100 ms Ref 25 dBm At 15 dB SWI 20 s
20 arfet 101 a8
Im r
=
\ / \\\J“ﬂ’/ I “
L I ey
-1
120
Center 515 M o7 M/ Span 970 M Start 1 GE 200 M/ Stop 3 G
11241886 11241886
Date: 10.JUL.2016 16:55: 13 Date: 10.JUL.2016 13:48:26
@ RBW 1 M @ RBW 1 M
VBW 3 Mt VBW 3 Mt
Ref 0 dBm At 10 dB Swr 20 ms Ref 0 dBm At 10 dB Swr 20 ms
o offer ofds o offet o0dds
[ = [ =
W= | M= |
G 0 o o 4 Pl 100 c y
o
L. so—1 L
[FOPSRU SR AU WU BN PO SRR RS S SR
100 -100
Start 3 G 100 M/ Stop 4 G Start 4 G 200 M/ Stop 6 G
11241886 11241886
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Transmitter Radiated Spurious Emissions — LAT (cont inued)

® RBW 1 M ® RBW 1 M
VBW 3 Mz VBW 3 Mz
Ref 0 dBm At 10 dB SWI 20 s 697, Ref 0 dBm At 10 dB SWI 45 s
o affer 0.4 ae o affer 0.4 ade
L L
sv| 0 0 swp o 0
[SiorU Y AVSUSUAVE ESYISY INGHIN WSS AVSSIIDN RS A A AOY I
st
-100 100
Start 6 Gl 200 M/ Stop 8 G Start 8 Gl 475 M/ Stop 12.75 G
11241886 11241886
Date: 10.JUL.2016 14:27:06 Date: 10.JUL.2016 14:49: 50
@ RBW 1 M Merker 1 [T1 ] ® REW 1 M Merker 1 [T1 ]
VBW 3 M VBW 3 M -
Ref 0 dBm At 10 dB SWr 45 ms Ref 0 dBm At 10 dB SWr 70 ms 23
3 3
o= =
VR | M |
P 100 of 100 e 100 100
1
L. Too s ) B N L aas
- SN WP N DS Ny
-100 100
Sart 12.75 G 525 M/ Stop 18 Gz Start 18 G 600 M/ Stop 24 Gz
11241886 11241886
Date: 10.JUL.2016 15:10:03 Date: 10.JUL.2016 15:38: 47
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Transmitter Radiated Spurious Emissions — LAT (cont inued)
Test Equipment Used:
Asset 1 ) Date Cal.
No. Instrument Manufacturer Type No. Serial No. Calibration Interval
Due (Months)
M2003 | Thermohygrometer Testo 608-H1 45046641 22 Apr 2017 12
K0017 3m RSE Chamber Rainford EMC N/A N/A 17 May 2017 12
M1995 | Test Receiver Rohde & Schwarz ESU40 100428 21 Mar 2017 12
A2888 Antenna Schwarzbeck VULB 9163 | 9163-941 07 Apr 2017 12
M1656 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 02 Apr 2017 12
K0002 3m RSE Chamber Rainford N/A N/A 21 Dec 2016 12
A1534 Pre-Amplifier Hewlett Packard 8449B 3008A00405 19 Dec 2016 12
M1886 | Test Receiver Rohde & Schwarz ESU26 100554 21 Mar 2017 12
A1818 Antenna EMCO 3115 00075692 17 Dec 2016 12
A253 Antenna Flann Microwave 12240-20 128 17 Dec 2016 12
A254 Antenna Flann Microwave 14240-20 139 17 Dec 2016 12
A255 Antenna Flann Microwave 16240-20 519 17 Dec 2016 12
A256 Antenna Flann Microwave 18240-20 400 17 Dec 2016 12
A436 Antenna Flann Microwave 20240-20 330 19 Dec 2016 12
A1396 Attenuator Huber & Suhner 6810.17.B 757987 26 Apr 2017 12
A1975 High Pass Filter AtlanTecRF AFH-03000 090424010 26 Apr 2017 12
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5.2.5. Transmitter Radiated Spurious Emissions — UAT

Test Summary:

Test Engineers: Georgios Vrezas & Test Date: 10 July 2016
Nick Steele
Test Sample IMEI: 358640070066106

FCC Reference:

Parts 2.1053 & 27.53(a)(4)

Test Method Used:

KDB 971168 Section 6.1 referencing FCC Part 2.1053

Frequency Range:

30 MHz to 24 GHz

Configuration:

10 MHz, QPSK, 1RB, 0 Offset

Environmental Conditions:

Temperature (°C):

24

Relative Humidity (%):

38 to 43

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 2310 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.

7. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO002) 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. All measurement antennas were placed at a fixed height of 1.5 metres

above the test chamber floor, in |

ine with the EUT.

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

system.

Results: Middle Channel

Frequency Peak Level Limit Margin Result
(MHz) (dBm) (dBm) (dB)
3000.000 -47.1 -40.0 7.1 Complied
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Transmitter Radiated Spurious Emissions — UAT (cont

inued)

Date: 10.JUL.2016 13:25:08

RBW 100 kHz Marker 1 [T1 ® RBW 1 M Mar ker
VBW 300 kHz VBW 3 Mz
Ref -20 dBm At 10 dB SWI 100 ms 89! Ref 25 dBm At 15 dB SWI 20 ns
-20 o f et 10.(1 dB Mar
Iﬂﬂ r
=
L. 30-suel
I\ \ /N /\4 e
\"\/\ /
|
L I E— ——
L |
I
120
Start 30 MHz 97 MHz/ Stop 1 Gz Start 1 GHz 200 MHz/ Stop 3 Gz
11241886 11241886
[Date: 10.JUL. 2016 16:37:04 Date: 10.JUL.2016 13:55:13
® REW 1 M Merker 1 (T1] ® REW 1 M
VBW 3 Mz 14 dBn VBW 3 Miz
Ref 0 dem At 10 dB SWr 20 m 3 0 G Ref 0 dem At 10 dB SWr 20 m
o atfe o o atfe 04
B L
W | = |
e 100 g 100 1 | 100 of 100
o
Loso—t L
S IR AU NSV FI I FUSDS SRR S S
100 100
Start 3 Gz 100 MHz/ Stop 4 Gz Start 4 Gz 200 MHz/ Stop 6 Gz
11241886 11241886

Date: 10.JUL.2016 14:04:24
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Transmitter Qut of Band Radiated Emissions — UAT (¢ ontinued)

® RBW 1 M ® RBW 1 M
VBW 3 Mz VBW 3 Mz
Ref 0 dBm At 10 dB SWI 20 s Ref 0 dBm At 10 dB SWI 45 s
o affer 0.4 ae o affer 0.4 ade
L L
sv| 0 0 swp o 0
L 1 L
bRt et
st
-100 100
Start 6 Gl 200 M/ Stop 8 G Start 8 Gl 475 M/ Stop 12.75 G
11241886 11241886
Date: 10.JUL.2016 15:49:05 Date: 10.JUL.2016 14:41:55
@ RBW 1 M Merker 1 [T1 ] ® REW 1 M Merker 1 [T1 ]
VBW 3 M VBW 3 M -
Ref 0 dBm At 10 dB SWr 45 ms Ref 0 dBm At 10 dB SWr 70 ms 23
3 3
o= =
VR | M |
®| 100 of 100 e 100 100
1
| e sme e ]
L. T L B i
o T | pm—
-100 100
Sart 12.75 G 525 M/ Stop 18 G Start 18 G 600 M/ Stop 24 G
11241886 11241886
Date: 10.0UL.2016 15:19:44 Date: 10.JUL.2016 15:31:56
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Transmitter Out of Band Radiated Emissions — UAT (c ___ontinued)
Test Equipment Used:
Asset 1 ) Date Cal.
No. Instrument Manufacturer Type No. Serial No. Calibration Interval
Due (Months)
M2003 | Thermohygrometer Testo 608-H1 45046641 22 Apr 2017 12
K0017 3m RSE Chamber Rainford EMC N/A N/A 17 May 2017 12
M1995 | Test Receiver Rohde & Schwarz ESU40 100428 21 Mar 2017 12
A2888 Antenna Schwarzbeck VULB 9163 | 9163-941 07 Apr 2017 12
M1656 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 02 Apr 2017 12
K0002 3m RSE Chamber Rainford N/A N/A 21 Dec 2016 12
A1534 Pre-Amplifier Hewlett Packard 8449B 3008A00405 19 Dec 2016 12
M1886 | Test Receiver Rohde & Schwarz ESU26 100554 21 Mar 2017 12
A1818 Antenna EMCO 3115 00075692 17 Dec 2016 12
A253 Antenna Flann Microwave 12240-20 128 17 Dec 2016 12
A254 Antenna Flann Microwave 14240-20 139 17 Dec 2016 12
A255 Antenna Flann Microwave 16240-20 519 17 Dec 2016 12
A256 Antenna Flann Microwave 18240-20 400 17 Dec 2016 12
A436 Antenna Flann Microwave 20240-20 330 19 Dec 2016 12
A1396 Attenuator Huber & Suhner 6810.17.B 757987 26 Apr 2017 12
A1975 High Pass Filter AtlanTecRF AFH-03000 090424010 26 Apr 2017 12
UL VS LTD Page 61 of 113




TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

5.2.6. Transmitter Radiated Emissions at Band Edges - LAT

Test Summary:

David Doyle Nick Steele Test Date: 29 June 2016
Test Sample IMEL: 358640070087480

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

Test Method Used: KDB 971168 Section 6.1 referencing FCC Part 27.53

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 40
Note(s):

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

2. Measurements were performed in a fully anechoic chamber (Asset Number KO017) at a distance of
3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the centre
of the chamber turntable. The measurement antenna was placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT.

3. 5 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 50 kHz (>1% of the emission bandwidth) and
video bandwidth of 200 kHz (as close to > three times the resolution bandwidth as the test receiver
allowed).

4. 10 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating

band, the test receiver resolution bandwidth was set to 100 kHz (>1% of the emission bandwidth)
and video bandwidth of 300 kHz (three times the resolution bandwidth).
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 5 MHz Channel Bandwidth / QPSK
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2304.999 25 0 -33.1 -13.0 20.1 Complied
2305 25 0 -334 -13.0 20.4 Complied
2315 25 0 -35.6 -13.0 22.6 Complied

2315.002 25 0 -35.3 -13.0 22.3 Complied

@ RBW 50 kHz Mar @ RBW 50 kHz Mar ke

=

Start 2.304 Gz

11241886

Date: 29. JUN 2016  08: 36: 46

100 kHz/

Stop 2.305 Gz

11241886
Date: 29. JUN 2016

Start 2.315 Gz

08: 44: 28

100 kHz/

Stop 2.316 Gz

QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 5 MHz Channel Bandwidth / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2305 1 0 -29.7 -13.0 16.7 Complied
2315 1 24 -29.8 -13.0 16.8 Complied
2305 1 24 -63.2 -13.0 50.2 Complied
2315 1 0 -63.7 -13.0 50.7 Complied
@ RBW 50 kHz Marker 1 (T1 @ RBW 50 kHz Mar ke
’ le=
&\; AP 00 of 1
¥ oo VM ﬁv\/tw ’\,VV
W [ it
S L N
QPSK /1 RB 0 Offset / Lower Band Edge QPSK /1 RB 24 Offset / Upper Band Edge
o=
Lrned CNPRIYS VOVPU! frmmnf I mrrnnd Arrn o A A WW
QPSK /1 RB 24 Offset / Lower Band Edge QPSK /1 RB 0 Offset / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)

Results: 5 MHz Channel Bandwidth / 160QAM

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

2304.380 25 0 -34.0 -13.0 21.0 Complied
2305 25 0 -34.7 -13.0 21.7 Complied
2315 25 0 -37.0 -13.0 24.0 Complied

2315.005 25 0 -36.7 -13.0 23.7 Complied

@ RBW 50 kHz ! 1 T') ] @ RBW 50 kHz Marker 1 T'M\ o

=

WMWMWW ey é“”vviw 100 of 1 L.

Start 2.304 Gz 100 kHz/

11241886
Date: 29.JUN 2016 08: 40: 10

Stop 2.305 Gz

Start 2.315 Gz 100 kHz/ Stop 2.316 Gz

11241886
Date: 29. JUN 2016 08: 41: 56

16QAM / Lower Band Edge

16QAM / Upper Band Edge

UL VS LTD

Page 65 of 113




TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 5 MHz Channel Bandwidth / 16QAM
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2305 1 0 -30.1 -13.0 17.1 Complied
2315 1 24 -32.7 -13.0 19.7 Complied
2315.003 1 24 -31.4 -13.0 18.4 Complied
2305 1 24 -63.5 -13.0 50.5 Complied
2315 1 0 -63.8 -13.0 50.8 Complied
® R @ e e (0
=
\F of 1 ) 77%?{’ 100 of 1
Tkl W
\J\/f AU‘A M\ VA/\
W VLT R p o

16QAM / 1 RB 24 Offset / Upper Band Edge

16QAM / 1 RB 0 Offset / Lower Band Edge

11241886

® RBW 50 kHz Marker 1 [T1 ] ® RBW 50 kHz Marker 1 [T1 ]
VBW 200 kHz 63.51 dem VBW 200 kHz 63. 83
Rel 20 dBm At 10 dB S 2.5 m e Rel 20 dBm At 10 dB Swr 2.5 m
20 affet 8.4 dB N PRR 20 affet s dB Vark
64.40 B
2 30474087 Gy L,
— lo1 -13 ¢m o 13 §s
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Start 2.304 Gz 100 kHe/ Stop 2.305 Gz Start 2.315 Gz 100 kHz/ Stop 2.316 Gz

11241886

Date: 29. JUN 2016 08:38:33

Date: 29. JUN 2016 08: 42: 30

16QAM / 1 RB 24 Offset / Lower Band Edge

16QAM / 1 RB 0 Offset / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)

Results: 10 MHz Channel Bandwidth / QPSK

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

2304.920 50 0 -29.3 -13.0 16.3 Complied
2305 50 0 -30.4 -13.0 17.4 Complied
2315 50 0 -32.4 -13.0 19.4 Complied

2315.019 50 0 -32.1 -13.0 19.1 Complied

@ RBW 100 kHz Mar @ RBW 100 kHz Marker 1 T')

=

Start 2.304 Gz

11241886
Date: 29.JUN 2016 08:31:17

100 kHz/

Stop 2.305 Gz

11241886
Date: 29.JUN 2016 08: 24: 45

Start 2.315 Gz 100 kHz/ Stop 2.316 Gz

QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Date: 29. JUN 2016 08: 30: 49

Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / QPSK
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2305 1 0 -38.2 -13.0 25.2 Complied
2315 1 49 -39.8 -13.0 26.8 Complied
2315.013 1 49 -37.6 -13.0 24.6 Complied
2305 1 49 -58.5 -13.0 455 Complied
2315 1 0 -58.7 -13.0 457 Complied
® o ke e @ o o0 ke e (1)
=
\F f 1 “(\ (A‘ W w” % f 1
oI, e WY .
o A At

Date: 29. JUN 2016 08: 26: 10

QPSK/ 1 RB 0 Offset / Lower Band Edge

QPSK/ 1 RB 49 Offset / Upper Band Edge

11241886
Date: 29. JUN 2016 08:30: 21

® RBW 100 kHz Marker 1 [T1 ] @ RBW 100 kHz Mar ker
VBW 300 kHz 58.47 dBm VBW 300 kHz
Ref 20 dBm Att 10 dB SWF 2.5 ms 2 Hz Ref 20 dBm Att 10 dB SWF 2.5 ms
20 Offget 9 dB Mar k 20 OFf jet 9. dB Mar k
> 304818910 Gy Ly
ot -13 §e P
P 100 of 10 s 10
B 2
N
b 2 YR L) W.AW"X’MN hmrnrnnh bl \
et I
80 80
Start 2.304 Gz 100 kHz/ Stop 2.305 Gz Start 2.315 Gz 100 kHz/ Stop 2.316 Gtz

11241886
Date: 29. JUN 2016 08: 25: 36

QPSK/ 1 RB 49 Offset / Lower Band Edge

QPSK /1 RB 0 Offset / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)

Results: 10 MHz Channel Bandwidth / 160QAM

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

2304.021 50 0 -30.6 -13.0 17.6 Complied
2305 50 0 -31.7 -13.0 28.7 Complied
2315 50 0 -34.1 -13.0 211 Complied

2315.074 50 0 -33.2 -13.0 20.2 Complied

@ RBW 100 kHz N 1 T') 1 @ RBW 100 kHz Mar ke

=

Start 2.304 Gz

11241886
Date: 29. JUN 2016 08: 28: 50

100 kHz/

Stop 2.305 Gz

Start 2.315 Gz 100 kHz/

11241886
Date: 29.JUN 2016 08: 27: 52

Stop 2.316 Gz

16QAM / Lower Band Edge

16QAM / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2305 1 0 -38.2 -13.0 25.2 Complied
2315 1 49 -40.7 -13.0 27.7 Complied
2315.029 1 49 -38.7 -13.0 25.7 Complied
2305 1 49 -58.9 -13.0 45.9 Complied
2315 1 0 -59.5 -13.0 46.5 Complied
® o ke e @ o0 e e
=
N I I PO P Mg |,
Ll e lhiatf 7T TR———
16QAM / 1 RB 0 Offset / Lower Band Edge 16QAM / 1 RB 49 Offset / Upper Band Edge
(& i o o ® oo
=
" st WWM S — —
16QAM / 1 RB 49 Offset / Lower Band Edge 16QAM / 1 RB 0 Offset / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti

nued)

Test Equipment Used:

Asset Date Cal. Interval
Instrument Manufacturer Type No. erial No. Calibration :
No. (Months)
Due

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 BBHA 9120 B | 07 Apr 2017 12
A2916 Attenuator AtlanTecRF AN18W5-10 832827#1 19 May 2017 12
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Page 71 of 113




TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

5.2.7. Transmitter Radiated Emissions at Band Edges - UAT

Test Summary:

Test Engineer: David Doyle Test Date: 29 June 2016
Test Sample IMEL: 358640070022890

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

Test Method Used: KDB 971168 Section 6.1 referencing FCC Part 27.53

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 40
Note(s):

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

2. Measurements were performed in a fully anechoic chamber (Asset Number KO017) at a distance of
3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the centre
of the chamber turntable. The measurement antenna was placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT.

3. 5 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating
band, the test receiver resolution bandwidth was set to 50 kHz (>1% of the emission bandwidth) and
video bandwidth of 200 kHz (as close to > three times the resolution bandwidth as the test receiver
allowed).

4. 10 MHz Channel bandwidth: In the first 1.0 MHz immediately outside and adjacent to the operating

band, the test receiver resolution bandwidth was set to 100 kHz (>1% of the emission bandwidth)
and video bandwidth of 300 kHz (three times the resolution bandwidth).
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 5 MHz Channel Bandwidth / QPSK
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2304.992 25 0 -37.8 -13.0 34.8 Complied
2305 25 0 -38.3 -13.0 25.3 Complied
2315 25 0 -39.2 -13.0 26.2 Complied

2315.005 25 0 -38.5 -13.0 255 Complied

@ RBW 50 kHz ! 1 T') ] @ RBW 50 kHz Marker 1 [T1

=

i Swe| f 10¢ /; i P 100 of 1
P AAASAN AN ARAPASA A A+ AT ™ " I e

Start 2.304 Gz

11241886

100 kHz/

Date: 29.JUN 2016 09: 38: 05

Stop 2.305 Gz

Start 2.315 Gz

11241886
Date: 29. JUN 2016 09: 30: 48

100 kHz/

Stop 2.316 Gz

QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 5 MHz Channel Bandwidth / QPSK
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2305 1 0 -32.7 -13.0 19.7 Complied
2315 1 24 -34.3 -13.0 21.3 Complied
2315.010 1 24 -33.3 -13.0 20.3 Complied
2305 1 24 -63.5 -13.0 50.5 Complied
2315 1 0 -64.2 -13.0 51.2 Complied
® e e e @ oo ke e
=
\F of 1 :};\xbﬂ’ f 1
W
Lonrd = I s e [ Antnt

Date: 29.JUN 2016 09:37: 10

Date: 29.JUN 2016 09: 31: 58

QPSK/ 1 RB 24 Offset / Upper Band Edge

QPSK/ 1 RB 0 Offset / Lower Band Edge

11241886
Date: 29. JUN 2016 09: 37: 36

® RBW 50 kHz Marker 1 [T1 ] @ RBW 50 kHz Mar ker
VBW 200 kHz 63. 48 dBm VBW 200 kHz
Ref 20 dBm Att 10 dB SWF 2.5 ms Hz Ref 20 dBm Att 10 dB SWF 2.5 ms
20 Offget 9 dB Mar 20 Of get 9. dB Mar
— ot -13 den F— o1 -13 dem
e e
IR WP (FURPYEISE DWMPINE PRV O SO RPN A SO NPT PP WA
80 80
Start 2.304 Gz 100 kHz/ Stop 2.305 Gz Start 2.315 Gz 100 kHz/ Stop 2.316 Gtz

11241886
Date: 29. JUN 2016 09: 31: 26

QPSK/ 1 RB 24 Offset / Lower Band Edge

QPSK /1 RB 0 Offset / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)

Results: 5 MHz Channel Bandwidth / 160QAM

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

2304.982 25 0 -40.3 -13.0 27.3 Complied
2305 25 0 -41.7 -13.0 28.7 Complied
2315 25 0 -40.2 -13.0 27.2 Complied

2315.003 25 0 -39.8 -13.0 26.8 Complied

@ RBW 50 kHz ! 1 T: ] @ RBW 50 kHz Marker 1 T: ] o
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Start 2.304 Gz

11241886
Date: 29. JUN 2016 09: 34: 47

100 kHz/

Stop 2.305 Gz

Start 2.315 Gz 100 kHz/ Stop 2.316 Gz

11241886
Date: 29. JUN 2016 09: 33: 32

16QAM / Lower Band Edge

16QAM / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 5 MHz Channel Bandwidth / 16QAM
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2305 1 0 -30.5 -13.0 17.5 Complied
2315 1 24 -35.7 -13.0 22.7 Complied
2315.010 1 24 -33.9 -13.0 20.9 Complied
2305 1 24 -63.8 -13.0 50.8 Complied
2315 1 0 -63.4 -13.0 50.4 Complied
® e e 1 @ e e e 1)
=
¥ of 1 N @A su| P
e
L sl A A
Y AT

16QAM / 1 RB 24 Offset / Upper Band Edge

16QAM / 1 RB 0 Offset / Lower Band Edge

11241886

® RBW 50 kHz Marker 1 [T1 ] ® RBW 50 kHz Marker 1 [T1 ]
VBW 200 kHz 63.80 dBm VBW 200 kHz 63.41 dBm
Rel 20 dBm At 10 dB S 2.5 m Rel 20 dBm At 10 dB Swr 2.5 m .

20 affet 8.4 dB N PR 20 affet s dB Varkdr 2 [T1]]
der 17 der
L. PREY Gy L, > ar

F— o 13 e I S
¢ 100 o 10 S 10
B
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Start 2.304 Gz 100 kHe/ Stop 2.305 Gz Start 2.315 Gz 100 kHz/ Stop 2.316 Gz

11241886

Date: 29. JUN 2016 09: 36: 04

Date: 29. JUN 2016 09: 32: 57

16QAM / 1 RB 24 Offset / Lower Band Edge

16QAM / 1 RB 0 Offset / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)

Results: 10 MHz Channel Bandwidth / QPSK

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

2304.978 50 0 -39.3 -13.0 26.3 Complied
2305 50 0 -39.5 -13.0 26.5 Complied
2315 50 0 -38.7 -13.0 25.7 Complied

2315.008 50 0 -37.8 -13.0 24.8 Complied

@ RBW 100 kHz ! 1 T') ] @ RBW 100 kHz Marker 1 T') ‘\ o
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Stop 2.305 Gz

Start 2.315 Gz 100 kHz/ Stop 2.316 Gz

11241886
Date: 29. JUN 2016 09: 16: 16

QPSK / Lower Band Edge

QPSK / Upper Band Edge
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Date: 29.JUN 2016 09: 22: 53

Date: 29.JUN 2016 09:17: 25

Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / QPSK
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2304.997 1 0 -42.0 -13.0 29.0 Complied
2305 1 0 -42.9 -13.0 29.9 Complied
2315 1 49 -41.6 -13.0 28.6 Complied
2305 1 49 -58.9 -13.0 45.9 Complied
2315 1 0 -59.0 -13.0 46.6 Complied
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QPSK/ 1 RB 0 Offset / Lower Band Edge
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® RBW 100 kHz Marker 1 [T1 ] @ RBW 100 kHz Mar ker
VBW 300 kHz 58. 87 dBm VBW 300 kHz
Ref 20 dBm Att 10 dB SWF 2.5 ms Hz Ref 20 dBm Att 10 dB SWF 2.5 ms
20 Offget 9 dB Mar 20 Of get 9. dB Mar
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e e
st S o, .
v o T W T v
80 80

Start 2.304 Gz 100 kHz/ Stop 2.305 Gz Start 2.315 Gz 100 kHz/ Stop 2.316 Gtz

11241886
Date: 29. JUN 2016 09: 16: 54

QPSK/ 1 RB 49 Offset / Lower Band Edge

QPSK /1 RB 0 Offset / Upper Band Edge
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / 16QAM
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2304.998 50 0 -40.6 -13.0 27.6 Complied
2305 50 0 -40.9 -13.0 27.9 Complied
2315 50 0 -40.5 -13.0 27.5 Complied
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Transmitter Radiated Emissions at Band Edges (conti nued)
Results: 10 MHz Channel Bandwidth / 160QAM
Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)

2304.994 1 0 -39.0 -13.0 26.0 Complied
2305 1 0 -41.5 -13.0 28.5 Complied
2315 1 49 -43.1 -13.0 30.1 Complied

2315.019 1 49 -40.5 -13.0 27.5 Complied
2305 1 49 -58.6 -13.0 45.6 Complied
2315 1 0 -60.2 -13.0 47.2 Complied

ULVSLTD
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Transmitter Radiated Emissions at Band Edges (conti

nued)

Results: 10 MHz Channel Bandwidth / 16QAM

11241886
Date: 29. JUN 2016 09: 20: 58

® REW 100 kHz  Warker 1 [T1 ] ® REW 100 kM War ker
VBW 300 kHz VBW 300 kHz
Ref 20 dBm At 10 dB SW 2.5 ms 2. 305( Ref 20 dBm At 10 dB SW 2.5 ms
20 Offget 9. dB Mar k 2 20 OFf jet 9. dB Mar k
L. 2. 30 L, 2 ;
S P o 15 4s
o 100 of 10 ] 100 of 10
2
b ¥
W T
L | Lt Al o] -
A
50 50
Center 2.3045 GHz 100 kHz/ Span 1 Mz Start 2.315 Gz 100 kHz/ Stop 2.316 GHz

11241886
Date: 29. JUN 2016 09:17:58

16QAM / 1 RB 0 Offset / Lower Band Edge

16QAM / 1 RB 49 Offset / Upper Band Edge

Start 2.304 Gz 100 kHz/ Stop 2.305 GHz

11241886
Date: 29. JUN 2016 09: 21: 29

® RBW 100 kHz Mar ker ® RBW 100 kHz Mar ker
VBW 300 kHz VBW 300 kHz
Ref 20 dBm Att 10 dB SWF 2.5 ms Ref 20 dBm Att 10 dB SWF 2.5 ms
20 Offget 9 dB » 20 Offget 9 dB Mar k
Ly 2.3 Ly
ot -13 §e F— o 13 §e
P 100 of 10 P 100 of 10
PR G, e, et oS
RS S AR I v—
80 80

Start 2.315 G 100 kHz/ Stop 2.316 GHz

11241886
Date: 29. JUN 2016 09: 18: 31

16QAM / 1 RB 49 Offset / Lower Band Edge

Test Equipment Used:

16QAM / 1 RB 0 Offset / Upper Band Edge

Asset Date Cal. Interval
Instrument Manufacturer Type No. Serial No. Calibration :

No. (Months)

Due

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 BBHA 9120 B | 07 Apr 2017 12

A2916 Attenuator AtlanTecRF AN18W5-10 832827#1 19 May 2017 12
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5.2.8. Transmitter Radiated Emission Mask — LAT
Test Summary:

Test Engineer: Andrew Edwards Test Date: 07 July 2016
Test Sample IMEL: 358640070038162

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

Test Method Used: KDB 971168 Section 6 referencing FCC Part 27.53 & notes below

Environmental Conditions:

Temperature (°C): 26
Relative Humidity (%): 35
Note(s):

1. Measurements were performed with the EUT transmitting QPSK and 16QAM modulation schemes,
with resource block settings stated in section 4.3.

2. The plots of this section illustrate the radiated emissions at band edges, at frequencies below
2304 MHz and above 2316 MHz. Compliance in the frequency ranges 2304 — 2305 MHz and 2315 —
2516 MHz are shown in section 5.2.6 of this report.

3. In accordance with 27.53(a)(5), a narrower resolution bandwidth is allowed to be used, provided that
the measured power is integrated over the full required measurement bandwidth of 1 MHz. The
channel power function of the spectrum analyser was used where necessary.

4. *Integrated level (dBm)
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Transmitter Radiated Emission Mask — LAT (continued

)

Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz

& 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 25 0 -26.5 -13.0 135 Complied
2303 to 2304 25 0 -27.2* -13.0 14.2 Complied
2316 to 2317 25 0 -37.2* -13.0 27.2 Complied

2317 25 0 -25.8 -13.0 12.8 Complied

% PR T oo e
[=[ |
|
‘ Start 2.3025 Gz 200 kHe/ Stop 2.3045 Gz
Pu;; 200 « 00 ‘ ’7 me(}vv:\:j[vi\ 1 M Pover -27.22 dBm
//’”’_'/M

QPSK /25 RB 0 Offset/ 2280 to 2303 MHz

QPSK /25 RB 0 Offset / 2303 to 2304 MHz /

Integrated level

@ RBW 50 kHz i ® RBW 1 Mz Marker 1 [T1 ]
VBW200 ki ° VBW 3 M -25.83 den
Rel 20 dBm At 10 a8 SWr 2.5 s
Ref 20 dBm Att 10 dB SWI 2.5 ns 2.317000000 GHz
arst oo fe
20 offet 9.4 ds
F
r |Fﬂ
P27830
Start 2.3155 Gz 200 kHe/ Stop 2.3175 Gz L_‘ FJ
Tx Channel 5
Bandui dt h 1 M Pover -37.27 dBm swe| 30d of 300
| Appresc
80
Start 2.317 Gz 6.3 M/ Stop 2.38 Gz
11241886 11241886
Date: 7.JUL.2016 03:20: 43 ate: 7.JUL.2016 03:11:38

QPSK /25 RB 0 Offset / 2316 to 2317 MHz /
Integrated level

QPSK /25 RB 0 Offset/ 2317 to 2380 MHz
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Transmitter Radiated Emission Mask — LAT (continued )

Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz

& 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 1 0 -17.9 -13.0 4.9 Complied
2303-2304 1 0 -45.0* -13.0 32.0 Complied
2316-2317 1 24 -43.2* -13.0 30.2 Complied

2317 1 24 -15.0 -13.0 2.0 Complied

g mnm B e ... EER 0
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| / S e Py Erepye
o | Bandvi dth L e Pover 44,95 dem
S——————| /.\

QPSK /1 RB 0 Offset / 2280 to 2303 MHz QPSK /1 RB 0 Offset / 2303 to 2304 MHz /

Integrated level
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Ref 20 dBm AL 10d8 S 2.5 m VBW 3 Mz
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20 Offet 9.9 a8
i
I
L
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N I N I
S T o o EEeTET T 1
- (T i
Bandui dth 1M Power -43.21 dem ol sodd a0
-80
Start 2,317 G 6.3 M/ Stop 2.38 Gz
11241886 11241886
Date: 7.JUL.2016 03:20: 12 Date: 7.JUL.2016 03:13:23

QPSK /1 RB 24 Offset / 2316 to 2317 MHz /
Integrated level

QPSK /1 RB 24 Offset / 2317 to 2380 MHz
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Transmitter Radiated Emission Mask — LAT (continued )
Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz & 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2304 1 24 -50.6 -13.0 37.6 Complied
2316 1 0 -50.5 -13.0 37.5 Complied
@ e @ T
|=
| ] |
| LT ]
o EEpEn

Start 2.28 G

11241886

Date: 7.JUL.2016 03:00:17

2.4 M/

Stop 2.304 Gz

Dat e

11241886

7.JUL. 2016 03: 16: 00

6.4 M/

Stop 2.38 Gz

QPSK /1 RB 24 Offset / 2280 to 2304 MHz

QPSK /1 RB 0 Offset / 2316 to 2380 MHz
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Transmitter Radiated Emission Mask — LAT (continued )
Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz & 2316 to 2380 MHz / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 25 0 -26.6 -13.0 13.6 Complied
2303 to 2304 25 0 -27.7* -13.0 14.7 Complied
2316 to 2317 25 0 -36.9* -13.0 23.9 Complied

2317 25 0 -27.1 -13.0 14.1 Complied

@ miwe ® e e
= =]
|
| | ErT preyre Sop 270 o
L
L. MWMM
16QAM / 25 RB 0 Offset/ 2280 to 2303 MHz 16QAM / 25 RB 0 Offset / 2303 to 2304 MHz /
Integrated level
% e ® maw T e
= |=
[ > swe| =00 of P127831
, L |
S e Py FpTT LW FJ
16QAM / 25 RB 0 Offset / 2316 to 2317 MHz / 16QAM / 25 RB 0 Offset/ 2317 to 2380 MHz

Integrated level
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SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — LAT (continued )

Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz

& 2316 to 2380 MHz / 160QAM

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 1 0 -18.9 -13.0 5.9 Complied
2303-2304 1 0 -46.2* -13.0 33.2 Complied
2316-2317 1 24 -44.3* -13.0 314 Complied

2317 1 24 -15.7 -13.0 2.7 Complied

@ REW 1 M M ® miﬁukﬁz Ty
[= [=F
| =
| / T prrye Sop 230 o2
w,‘;’:, ’7 / Bandui dt h M Power -46.22 dBm
I

11241886
Date: 7.JUL.2016 03:01:41

11241886
Date: 7.JUL.2016 03:05:57

16QAM /1 RB 0 Offset / 2280 to 2303 MHz

16QAM /1 RB 0 Offset / 2303 to 2304 MHz /
Integrated level

% REW 50 kit ke T 4 RBW 1 M Marker 1 [T1 ]
@ VBw 200 kie @ .
Ref 20 dBm At 10 dB SWr 2.5 ns VBW 3 M - 1572 dBr
Ref 20 dBm At 10 dB SWIr 2.5 ns 2.317000000 GHz
oo 99 fe
20 atfet 998
F
Fl27830
I P 1 r
FrTETy Py w2 E\ L] 1
. channe el [l
ndwi dt h 1 Mz Power -44.26 dBm \ -~ )
sve| 300 ¢ 300
50
Start 2.317 Gz 6.3 M/ Stop 2.38 Gz
11241886 11241886
Date: 7.JUL.2016 03:19:31 Date: 7.JUL.2016 03:16:50

16QAM / 1 RB 24 Offset / 2316 to 2317 MHz /
Integrated level

16QAM / 1 RB 24 Offset / 2317 to 2380 MHz

UL VS LTD
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VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — LAT (continued

)

Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz

& 2316 to 2380 MHz / 160QAM

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2304 1 24 -51.2 -13.0 38.2 Complied

2316 1 0 -50.1 -13.0 37.1 Complied
© maw T e © mow T
[ = [ = I
e

; e
] [
] ol

11241886

Date: 7.JUL.2016 03:00:53

Dat e

11241886

7.JUL. 2016 03:15:24

16QAM / 1 RB 24 Offset / 2280 to 2304 MHz

16QAM /1 RB 0 Offset / 2316 to 2380 MHz
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VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — LAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / QPSK

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

2304 50 0 -19.8 -13.0 6.8 Complied

2316 50 0 -18.3 -13.0 5.3 Complied
® RBW 1 Mz RBW 1 Mz Mar k
|= =

| - =
[ L1 [
SVP| / AP T‘r 30C

PT27BSC

Start 2.28 G

11241886
Date: 7.JUL.2016 03:24:57

2.4 M/

Stop 2.304 Gz

Start 2.316 Gz

11241886
Date: 7.JUL.2016 03:39: 29

6.4 Mo/

Stop 2.38 Gz

QPSK /50 RB 0 Offset/ 2280 to 2304 MHz

QPSK /50 RB 0 Offset/ 2316 to 2380 MHz

UL VS LTD
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VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — LAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 1 0 -22.0 -13.0 9.0
2303-2304 1 0 -48.7* -13.0 35.7
2316-2317 1 49 -49.6* -13.0 36.6

2317 1 49 -18.7 -13.0 5.7

& T B em  wua EEE
= =
o | andi a1 * e Pover 48,70 dem
Lo’

QPSK /1 RB 0 Offset / 2280 to 2303 MHz

QPSK /1 RB 0 Offset / 2303 to 2304 MHz /
Integrated level

@ 100 ke . @ RW 1 Mz Merker 1 (T1]
Ref 20 dBm Att 10 dB SWI 2.5 ms Gz VBW 3 M - 18.69 dar
Ref 20 dBm At 10 dB SWIr 2.5 ns 2.317000000 GHz
G s fe 0
B 20 Ofget 9. dB
o
|m= §
r Im
L
{27830
e —— r
Py o v PP L] ]
T cramel | [
Bandui dt h 1 M Pover -49.55 dBm sl a0d ,
sw| 300 ¢ 300
&T 7830
!
L &w/ \\
50
Start 2.317 Gz 6.3 Mz/ Stop 2.38 GHz
11241886 11241886
Date: 7.JUL.2016 03:37:30 Date: 7.JUL.2016 03:40:39

QPSK /1 RB 49 Offset / 2316 to 2317 MHz /
Integrated level

QPSK /1 RB 49 Offset / 2317 to 2380 MHz
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — LAT (continued )
Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / QPSK

Start 2.28 G

11241886
Date: 7.JUL.2016 03:26: 20

2.4 M/

Stop 2.304 Gz

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

2296.769 1 49 -563.2 -25.0 28.2 Complied

2316 1 0 -56.0 -13.0 43.0 Complied
® T L % T

|= =

; o
1 [

Start 2.316 Gz

11241886
Date: 7.JUL.2016 03:41:31

6.4 Mo/

Stop 2.38 Gz

QPSK /1 RB 49 Offset / 2280 to 2304 MHz

QPSK /1 RB 0 Offset / 2316 to 2380 MHz

UL VS LTD
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VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — LAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / 160Q0AM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2304 50 0 -20.8 -13.0 7.8 Complied
2316 50 0 -19.3 -13.0 6.3 Complied
2 T @ T
= =

PT27B3!

Start 2.28 Gz

11241886
Date: 7.JUL.2016 03:29:34

2.4 M/

Stop 2.304 Gz

=

|
[

Start 2.316 Gz

11241886
Date: 7.JUL.2016 03:42:55

6.4 M/

Stop 2.38 Gz

16QAM / 50 RB 0 Offset/ 2280 to 2304 MHz

16QAM / 50 RB 0 Offset/ 2316 to 2380 MHz
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — LAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / 160Q0AM

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 1 0 -22.7 -13.0 9.7 Complied
2303-2304 1 0 -49.9* -13.0 36.9 Complied
2316-2317 1 49 -50.5* -13.0 375 Complied

2317 1 49 -19.6 -13.0 6.6 Complied
= ol

| —
\ EPr Py Erye
Py W

16QAM /1 RB 0 Offset / 2280 to 2303 MHz

16QAM /1 RB 0 Offset / 2303 to 2304 MHz /

Integrated level

RBW 100 kHz

@ VBW 300 ke ) @ REW 1 Mz Marker 1 [T1
Ref 20 dBm Att 10 dB SWE 2.5 s 000C VBW S Mt ! 6 dBm
Ref 20 dBm At 10 dB SWr 2.5 ns 2.317000000 GHz
CIE R
20 Offget 9. dB
F
r
ke
L, 5 27830
W L
Py = EPry L] 1
T Cramnel I []
Bandwi dth 1w Pover -50.50 dBm .
| Ara7es
st
\
80
Start 2.317 GHz 6.3 Miz/ Stop 2.38 Gz
11241886 11241886
Date: 7.JUL.2016 03:44:59 Date: 7.JUL.2016 03:44:06

16QAM /1 RB 49 Offset / 2316 to 2317 MHz /
Integrated level

16QAM / 1 RB 49 Offset / 2317 to 2380 MHz
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VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — LAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / 160Q0AM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2296.731 1 49 -54.1 -25.0 29.1 Complied
2316 1 0 -56.5 -13.0 43.5 Complied
@ T L 2 A
[ = I [ =
; e
il |
L.,
16QAM / 1 RB 49 Offset / 2280 to 2304 MHz 16QAM / 1 RB 0 Offset / 2316 to 2380 MHz
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
A2863 Pre-Amplifier Agilent 8449B 3008A02100 07 Jan 2017 12
A2889 Antenna Schwarzbeck BBHA 9120 B BBHA 9120 B | 07 Apr 2017 12
A2916 | Attenuator AtlanTecRF AN18W5-10 832827#1 19 May 2017 12
A032 Antenna EMCO 3115 2874 01 Mar 2019 36
A2937 Attenuator AtlanTecRF AN18W5-06 208147#1 23 May 2017 12
M260 Signal Generator Rohde & Schwarz | SMP02 829076/008 09 May 2017 12
M199 Power Meter Rohde & Schwarz | NRVS 827023/075 11 Apr 2018 24
M1267 Power Sensor Rohde & Schwarz | NRV-Z52 100155 15 Apr 2018 24
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

5.2.9. Transmitter Radiated Emission Mask — UAT

Test Summary:

Test Engineer:

Andrew Edwards

Test Dates:

06 July 2016 &
07 July 2016

Test Sample IMEI:

358640070066106

FCC Reference:

Parts 2.1053 & 27.53(a)(4)

Test Method Used:

KDB 971168 Section 6 referencing FCC Part 27.53 & notes below

Environmental Conditions:

Temperature (°C):

25

Relative Humidity (%):

34 to 35

Note(s):

1. Measurements were performed with the EUT transmitting QPSK and 16QAM modulation schemes,

with resource block settings stated in section 4.3.

2. The plots of this section illustrate the radiated emissions at band edges, at frequencies below 2304
MHz and above 2316 MHz. Compliance in the frequency ranges 2304 — 2305 MHz and 2315 — 2516
MHz are shown in section 5.2.7 of this report.

3. Inaccordance with 27.53(a)(5), a narrower resolution bandwidth is allowed to be used, provided that
the measured power is integrated over the full required measurement bandwidth of 1 MHz. The

channel power function of the spectrum analyser was used where necessary.

4. *Integrated level (dBm)

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )

Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz

& 2316 to 2380 MHz / QPSK

11241886
Date: 7.JUL.2016 02:18:16

2.4 M/

Stop 2.304 Gz

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2304 25 0 -16.3 -13.0 3.3 Complied

2316 25 0 -15.2 -13.0 2.2 Complied
(% a0 (& e
I= =

; o
/ =i (
W/"”M/ |

Start 2.316 Gz

11241886
Date: 6.JUL. 2016 23:35: 46

6.4 Mo/

Stop 2.38 Gz

QPSK /25 RB 0 Offset/ 2280 to 2304 MHz

QPSK /25 RB 0 Offset/ 2316 to 2380 MHz
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )
Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz & 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 1 0 -21.4 -13.0 8.4 Complied
2303-2304 1 0 -47.8* -13.0 34.8 Complied
2316-2317 1 24 -47.2* -13.0 34.2 Complied

2317 1 24 -19.1 -13.0 6.1 Complied
5 =}

| T =
| \ EPTET = Sw R
,,W;: — ] / Bandw dth e Pover -47.84 dom
QPSK /1 RB 0 Offset / 2280 to 2303 MHz QPSK /1 RB 0 Offset / 2303 to 2304 MHz /
Integrated level
=] |e=
[or Pl27830
g — == N |
e S [ I
Tx Channel ,\ -‘ F
Bandwi dt h 1 Mz Power -47.15 dBm D\V‘;:\ 7‘ . 200 ’—‘
[
n\
\ [\
QPSK /1 RB 24 Offset / 2316 to 2317 MHz / QPSK /1 RB 24 Offset / 2317 to 2380 MHz

Integrated level
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VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued

)

Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz

& 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2304 1 24 -47.3 -13.0 34.3 Complied

2316 1 0 -47.7 -13.0 34.7 Complied
@ e @ T
|=

; e
] [

PT27830

Start 2.28 G

11241886

Date: 7.JUL.2016 02:19:27

2.4 M/

Stop 2.304 Gz

Start 2.316 Gz

11241886
Date: 6.JUL.2016 23:39:33

6.4 M/

Stop 2.38 Gz

QPSK /1 RB 24 Offset / 2280 to 2304 MHz

QPSK /1 RB 0 Offset / 2316 to 2380 MHz

Page 98 of 113

UL VS LTD




TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )

Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz

& 2316 to 2380 MHz / 160QAM

Start 2.28 G

11241886
Date: 7.JUL.2016 02:29:33

2.4 M/

Stop 2.304 Gz

Dat e

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2304 25 0 -17.2 -13.0 4.2 Complied

2316 25 0 -15.6 -13.0 2.6 Complied
|= |=

| o -
/ |
- / Lo ol ol
Mﬂ,_/-v‘

Start 2.316 Gz

11241886

7.JUL. 2016 01:59: 45

6.4 M/

Stop 2.38 Gz

16QAM / 25 RB 0 Offset/ 2280 to 2304 MHz

16QAM / 25 RB 0 Offset/ 2316 to 2380 MHz

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )
Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz & 2316 to 2380 MHz / 16QAM

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 1 0 -22.3 -13.0 9.3 Complied
2303-2304 1 0 -48.8* -13.0 35.8 Complied
2316-2317 1 24 -48.2* -13.0 35.2 Complied

2317 1 24 -18.5 -13.0 55 Complied

¢ B B e we. EEe i
= =
| T 1
| S e Py Erepye
16QAM / 1 RB 0 Offset / 2280 to 2303 MHz 16QAM / 1 RB 0 Offset / 2303 to 2304 MHz /
Integrated level
T 2 EF T
=
== ] Ee— ] I
= S - -
o x I I
Bandwi dt h 1 Mz Power -48.23 dBm :‘kr —;,r 7‘ N ’—‘
16QAM / 1 RB 24 Offset / 2316 to 2317 MHz / 16QAM / 1 RB 24 Offset / 2317 to 2380 MHz

Integrated level
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VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued

)

Results: 5 MHz Channel Bandwidth / 2280 to 2304 MHz

& 2316 to 2380 MHz / 160QAM

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2304 1 24 -48.3 -13.0 35.3 Complied

2316 1 0 -48.7 -13.0 35.7 Complied
@ e @ T
|=

; e
] [

PT27830

Start 2.28 G

11241886

Date: 7.JUL.2016 02:30:32

2.4 M/

Stop 2.304 Gz

Dat e

Start 2.316 Gz

11241886

6.JUL. 2016 23:43:32

6.4 M/

Stop 2.38 Gz

16QAM / 1 RB 24 Offset / 2280 to 2304 MHz

16QAM /1 RB 0 Offset / 2316 to 2380 MHz

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2304 50 0 -22.6 -13.0 9.6 Complied
2316 50 0 -21.9 -13.0 8.9 Complied
(% a1 ® e o o
= |=
; e
W (
\ood b el [

Start 2.28 Gz

11241886

Date: 6.JUL. 2016 21:59: 39

2.4 M/

Stop 2.304 Gz

Dat e

Start 2.316 Gz

11241886

6.JUL. 2016 23:19:19

6.4 M/

Stop 2.38 Gz

QPSK /50 RB 0 Offset/ 2280 to 2304 MHz

QPSK /50 RB 0 Offset/ 2316 to 2380 MHz
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 1 0 -24.8 -13.0 11.8 Complied
2303-2304 1 0 -51.3* -13.0 38.3 Complied
2316-2317 1 49 -52.4* -13.0 394 Complied

2317 1 49 -21.8 -13.0 8.8 Complied

@ RBW 1 M M ® m;gz :: Marker L1 (11 ]
= E
| = —
| EPT preyre Sop 230 o2
o | / andw a1 L e Pover 51,29 dam

QPSK /1 RB 0 Offset / 2303 to 2304 MHz /
Integrated level

QPSK /1 RB 0 Offset / 2280 to 2303 MHz

Ref 20 dBm At 10 dB SWr 2.5 ns VBW 3 M - 2175 der
Ref 20 dBm At 10 dB SWr 2.5 s 2.317000000 GHz
I F
r Im
L.
L, 5" 27830
P I
P P L I
o crame ol i
Bandwi dt h 1 M Power -52.36 dBm w200 )
| fra7e30
‘
|- { \\
\‘J \ ”’\
“
Start 2.317 Gz 6.3 Mz/ Stop 2.38 GHz
11241886 11241886
Date: 6.JUL.2016 23:16:38 Date: 6.JUL.2016 23:17:36

QPSK /1 RB 49 Offset / 2316 to 2317 MHz /
Integrated level

QPSK /1 RB 49 Offset / 2317 to 2380 MHz
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TEST REPORT SERIAL NO: UL-RPT-RP11241886JD07Y

VERSION 4.0 ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )
Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH 7 & 2316 to 2380 MHz / QPSK

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2304 1 49 -48.9 -13.0 35.9 Complied
2358.462 1 0 -52.4 -13.0 394 Complied
2 FE (% T
I= =

; o
o 1] [
. 1

QPSK /1 RB 49 Offset / 2280 to 2304 MHz QPSK /1 RB 0 Offset / 2316 to 2380 MHz
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued

)

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / 160Q0AM

Frequency Resource Resource Emission Limit Margin (dB) Result
(MHz) Block(s) Block Offset Level (dBm)
(dBm)
2304 50 0 -24.3 -13.0 11.3 Complied
2316 50 0 -23.1 -13.0 10.1 Complied
® RBW 1 Mz Mal ® RBW 1 Mz Ma
|= |=
; e
|1 (
. / o el

Start 2.28 G

11241886
Date: 6.JUL.2016 23:09:37

2.4 M/

Stop 2.304 Gz

11241886

Start 2.316 Gz

Date: 6.JUL.2016 23:13:17

6.4 M/

Stop 2.38 Gz

16QAM / 50 RB 0 Offset/ 2280 to 2304 MHz

16QAM / 50 RB 0 Offset/ 2316 to 2380 MHz

UL VS LTD
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH

z & 2316 to 2380 MHz / 160Q0AM

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2303 1 0 -25.6 -13.0 12.6 Complied
2303-2304 1 0 -52.1* -13.0 39.1 Complied
2316-2317 1 49 -53.2* -13.0 50.2 Complied

2317 1 49 -22.5 -13.0 9.5 Complied

g mn B e ... EER L
= =
WW
| | EPT preyre Sop 230 o2
Wﬂ'/

Date: 6.JUL.2016 22:23:12

Date: 6.JUL.2016 22:20:48

16QAM /1 RB 0 Offset / 2280 to 2303 MHz

16QAM /1 RB 0 Offset / 2303 to 2304 MHz /
Integrated level

11241886
Date: 6.JUL. 2016 23:15: 49

@ C‘Sﬂéﬁﬁ iz ® RBW 1 Mt Merker 1 [T1]
Ref 20 dBm Att 10 dB SWI 2.5 ms VEW 3 ME -22.43 den
Ref 20 dBm At 10 dB SWIr 2.5 ns 2.317000000 GHz
ardt 5l
20 atfet 998
=
L
[ e P1278:
o [
e T Py FPyTTY L] ]
T2 Channe I [l
Bandvi dt h 1 M Pover -53.15 dBm sl a0d

Start 2.317 Gz 6.3 M/ Stop 2.38 G

11241886
Date: 6.JUL.2016 23:14:26

16QAM / 1 RB 49 Offset / 2316 to 2317 MHz /
Integrated level

16QAM / 1 RB 49 Offset / 2317 to 2380 MHz
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TEST REPORT

VERSION 4.0

SERIAL NO: UL-RPT-RP11241886JD07Y

ISSUE DATE: 03 AUGUST 2016

Transmitter Radiated Emission Mask — UAT (continued )

Results: 10 MHz Channel Bandwidth / 2280 to 2304 MH  z & 2316 to 2380 MHz / 160AM

Frequency Resource Resource Emission Limit Margin (dB) Result

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

(dBm)

2304 1 49 -50.5 -13.0 37.5 Complied
2358.256 1 0 -52.4 -13.0 39.4 Complied
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16QAM / 1 RB 49 Offset / 2280 to 2304 MHz 16QAM / 1 RB 0 Offset / 2316 to 2380 MHz
Test Equipment Used:
Asset Date Cal.
N Instrument Manufacturer Type No. Serial No. Calibration Interval

0.
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 BBHA 9120 B | 07 Apr 2017 12
A2916 Attenuator AtlanTecRF AN18W5-10 832827#1 19 May 2017 12
A032 Antenna EMCO 3115 2874 01 Mar 2019 36
A2937 Attenuator AtlanTecRF AN18W5-06 208147#1 23 May 2017 12
M260 Signal Generator Rohde & Schwarz | SMP02 829076/008 09 May 2017 12
M199 Power Meter Rohde & Schwarz | NRVS 827023/075 11 Apr 2018 24
M1267 Power Sensor Rohde & Schwarz | NRV-Z52 100155 15 Apr 2018 24
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5.2.10. Transmitter Frequency Stability (Temperature Varia __tion)

Test Summary:

Test Engineer: Stefan Ho Test Date: 12 May 2016
Test Sample Serial Number: C7CRG02QH6DH

FCC Reference:

Parts 2.1055 & 27.54

Test Method Used:

KDB 971168 Section 9.0 referencing
ANSI TIA-603-D-2010 Section 2.2.2 and FCC Part 2.1055

Environmental Conditions:

Temperature (°C):

25

Relative Humidity (%):

43

Note(s):

1. Flying leads were connected internally to the EUT in place of the battery. These leads extended and
connected to a bench power supply at the nominal voltage of 3.8 V.

2. Frequency error was measured using a calibrated Rohde and Schwarz CMW 500 Universal Radio
Communications Tester in accordance with current Rohde and Schwarz application notes. The EUT was
connected by suitable RF cables to the CMW 500. A bi-directional communications link was established
between the EUT and CMW 500. The frequency meter value was recorded.

3. Temperature was monitored throughout the test with a calibrated digital thermometer.

Test setup:

Environmental Chamber

Radio
EUT <——»| Communications
Tester
A
Power Supply »{ Digital Multimeter
Probe < Thermometer
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Results: Bottom Channel (2307.5 MHz)

Temperature Frequency Measured Lower Band Margin Result
(°C) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
-30 9 2307.500009 2305 2.500009 Complied
-20 14 2307.499986 2305 2.499986 Complied
-10 10 2307.500010 2305 2.500010 Complied
0 12 2307.500012 2305 2.500012 Complied
10 9 2307.500009 2305 2.500009 Complied
20 2307.500008 2305 2.500008 Complied
30 4 2307.500004 2305 2.500004 Complied
40 10 2307.500010 2305 2.500010 Complied
50 25 2307.500025 2305 2.500025 Complied
Results: Top Channel (2312.5 MHz)
Temperature Frequency Measured Upper Band Margin Result
(°C) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
-30 8 2312.500008 2315 2.499992 Complied
-20 10 2312.500010 2315 2.499990 Complied
-10 16 2312.499984 2315 2.500016 Complied
0 6 2312.500006 2315 2.499994 Complied
10 7 2312.500007 2315 2.499993 Complied
20 7 2312.499993 2315 2.500007 Complied
30 9 2312.500009 2315 2.499991 Complied
40 9 2312.500009 2315 2.499991 Complied
50 31 2312.500031 2315 2.499969 Complied
Test Equipment Used:
Asset : Date Calibration cal.
No. Instrument Manufacturer Type No. Serial No. Due Interval
(Months)
M1659 | Thermohygrometer | JM Handelspunkt 30.5015.13 None stated 02 Apr 2017 12
Migeg | Wideband Radio | popye ¢ schwarz | cMW 500 | 145923 05 Apr 2017 12
Comms Tester
M1674 Eﬂ\g:ﬁggsental Espec Corporation | SU-241 90213139 Calibrated before use -
M1642 | Thermometer Fluke 52l1 18890119 25 Apr 2017 12
S0576 | DC power supply TTI PL330QMD | 066701 Calibrated before use -
M122 Multimeter Fluke 77 64910017 21 Apr 2017 12
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5.2.11. Transmitter Frequency Stability (Voltage Variation )

Test Summary:

Test Engineer: Stefan Ho Test Date: 12 May 2016
Test Sample Serial Number: C7CRG02QH6DH

FCC Reference:

Parts 2.1055 & 27.54

Test Method Used:

KDB 971168 Section 9.0 referencing
ANSI TIA-603-D-2010 Section 2.2.2 and FCC Part 2.1055

Environmental Conditions:

Temperature (°C):

25

Relative Humidity (%):

43

Note(s):

1. Flying leads were connected internally to the EUT in place of the battery. These leads extended and
connected to a bench power supply.

2. Frequency error was measured using a calibrated Rohde and Schwarz CMW 500 Universal Radio
Communications Tester in accordance with current Rohde and Schwarz application notes. The EUT was
connected by suitable RF cables to the CMW 500. A bi-directional communications link was established
between the EUT and CMW 500. The frequency meter value was recorded.

3. Voltage was monitored throughout the test with a calibrated digital voltmeter.

Test setup:

d

Digital Multimeter

)

Power Supply

Y

EUT

A
A

Radio
Communications
Tester
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Transmitter Frequency Stability (Voltage Variation) (continued)
Results: Bottom Channel (2307.5 MHz)

Supply Frequency Measured Lower Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
34 8 2307.500008 2305 2.500008 Complied
4.2 7 2307.500007 2305 2.500007 Complied

Results: Top Channel (2312.5 MHZz)

Supply Frequency Measured Upper Band Margin Result
Voltage (V) Error (Hz) Frequency Edge Limit (MHz)
(MHz) (MHz)
34 7 2312.500007 2315 2.499993 Complied
4.2 6 2312.500006 2315 2.499994 Complied

Test Equipment Used:

I Cal.
Asset Instrument Manufacturer Type No. Serial No. Date Calibration Interval
No. Due
(Months)
M1659 | Thermohygrometer | JM Handelspunkt 30.5015.13 None stated 02 Apr 2017 12
Wideband Radio
M1869 Comms Tester Rohde & Schwarz | CMW 500 145923 05 Apr 2017 12
S0576 | DC power supply TTI PL330QMD | 066701 Calibrated before use -
M122 Multimeter Fluke 77 64910017 21 Apr 2017 12
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6. Measurement Uncertainty

No measurement or test can ever be perfect and the imperfections give rise to error of measurement in the
results. Consequently the result of a measurement is only an approximation to the value of the measurand
(the specific quantity subject to measurement) and is only complete when accompanied by a statement of the
uncertainty of the approximation.

The expression of uncertainty of a measurement result allows realistic comparison of results with reference
values and limits given in specifications and standards.

The uncertainty of the result may need to be taken into account when interpreting the measurement results.

The reported expanded uncertainties below are based on a standard uncertainty multiplied by an appropriate
coverage factor such that a confidence level of approximately 95% is maintained. For the purposes of this
document “approximately” is interpreted as meaning “effectively” or “for most practical purposes”.

Measurement Type Range Confidence Calcula.ted
Level (%) Uncertainty
Conducted Output Power 2305 to 2315 MHz 95% +1.13dB
Frequency Stability 2305 to 2315 MHz 95% +23 Hz
Occupied Bandwidth 2305 to 2315 MHz 95% +3.92 %
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +5.65 dB
Radiated Spurious Emissions 1 GHz to 24 GHz 95% +2.94 dB

The methods used to calculate the above uncertainties are in line with those recommended within the various
measurement specifications. Where measurement specifications do not include guidelines for the evaluation
of measurement uncertainty the published guidance of the appropriate accreditation body is followed.
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7. Report Revision History

Version Revision Details
Number Page No(s) | Clause Details
1.0 - - Initial Version
2.0 - - Updates as requested by the TCB
3.0 - - Updates as requested by the TCB
4.0 - - Updates as requested by the TCB
--- END OF REPORT ---
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