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1. Customer Information

Company Name: General Dynamics Broadband UK Ltd

Address: Unit 7 Greenways Business Park
Bellinger Close

Chippenham

Wiltshire

SN15 1BN

United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference: 47CFR74

Specification Title: Code of Federal Regulations Volume 47 (Telecommunications):
Part 74 Subpart F (Television Broadcast Auxiliary Stations)

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 February 2016 to 04 May 2016

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Note(s) | Result
74.636(a) Transmitter Equivalent Isotropically Radiated Power ) Q@
(EIRP)
2.1049 Transmitter Occupied Bandwidth - @
74.637(a)(2)(1) / 74.637(c)(3) Transmitter Conducted Emission Mask 1 @
/2.1051
74.637(a)(2)(iii) / : .
74.637(c)(3) / 2.1051 Transmitter Conducted Emissions - @
74.637(a)(2)(iii) / . . . o i
74.637(c)(3) / 2.1053 Transmitter Radiated Spurious Emissions @
74.661 /2.1055 Transmitter Frequency Stability ) 7

(Temperature and Voltage Variation)

Key to Results

@ - Complied = Did not comply

Note(s):

1. Calculations of the emission mask specified in Part 74.637(a)(2)(i), were performed using 6 and 12 MHz
as values for the authorised bandwidth, for the 5 and 10 MHz channel bandwidths respectively. The
authorised bandwidth and mask parameters were established in pre-filing KDB inquiry consultation with
FCC Lab.

2.3. Methods and Procedures

Reference: FCC KDB 971168 D01 v02r02, October 17, 2014

Title: Measurement Guidance for Certification of Licensed Digital Transmitters
Reference: FCC KDB 662911 D01 v02r01 October 31, 2013

Title: Emissions Testing of Transmitters with Multiple Outputs in the Same Band

ULVSLTD Page 5 of 81
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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: General Dynamics Broadband
Model Name or Number: BFz

Product Generation: RN2410

Test Sample Serial Number: BFZBG01000210

Hardware Version: 1

Software Version: 9.2.6

FCC ID: PKTNODEBBFZ

3.2. Description of EUT

The Equipment Under Test was an LTE base station. It is powered from a -48 VDC supply.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

3.4. Additional Information Related to Testing

Tested Technology: LTE
Type of Equipment eNodeB
Channel Bandwidth: 5 MHz & 10 MHz
Modulation Types: QPSK, 16QAM & 64QAM
Duty Cycle: 100% (TDD Config. 0)
Maximum Antenna Gain: 20.0 dBi
Power Supply Requirement: Nominal -48.0 VDC
Minimum -40.8 VDC
Maximum -55.2 VDC
Transmit / Receive Frequency Range: 2025 MHz to 2110 MHz
Channels Tested: Channel Bandwidth Frequency
(MHz) (MHz)
Bottom Channel 5 2028.5
10 2031.5
Middle Channel All 2067.5
Top Channel 5 2106.5
10 2103.5

ULVSLTD Page 7 of 81
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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: Toshiba

Model Name or Number: Satellite Pro A100
Serial Number: 67070971Q

Description: GPS Antenna
Brand Name: Trimble
Model Name or Number: 57860-00
Serial Number: 30780148

Description:

Ethernet to serial cable (2 metres length)

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: Serial to USB cable (0.4 metres length)
Brand Name: Not marked or stated

Model Name or Number: UC-232A

Serial Number: Z866011AK30483

Description:

SFP to Ethernet cable (10 metres length)

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description:

SFP to Optical (terminated) (10 metres length)

Brand Name:

Not marked or stated

Model Name or Number:

NA20354-001

Serial Number:

33544510100012
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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 5 MHz and 10 MHz
channel bandwidths. QPSK, 16QAM and 64QAM modulations were tested.

* For frequency stability tests the EUT was set to transmit an unmodulated CW test tone.

4.2. Configuration and Peripherals

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

e The EUT was controlled via a laptop PC, using bespoke software supplied by the customer. The
customer supplied a document with test instructions, titled LTE eNode B Approvals Test Instructions
DRAFT V01.01. The test instructions were followed to place the unit into the correct test mode.

« It was connected to the test laptop via an Ethernet cable, connected to the EUT’s Ethernet port.

e The EUT has two transceiver RF ports marked RF1 and RF2. The port not being used whilst testing
was being performed was terminated with a suitable 50 Ohm load. It has two receiver ports marked
Rxa and Rxb, both ports were terminated with a suitable 50 Ohm load for all tests.

« The customer supplied suitable cables with terminations to ensure all other ports were terminated for
all tests.

e For 5 MHz channel bandwidth, the EUT was configured for 25 Resource Blocks as defined in 3GPP
36.141 Rel 8.

e For 10 MHz channel bandwidth, the EUT was configured for 50 Resource Blocks as defined in 3GPP
36.141 Rel 8.

e The EUT was configured using the following E-UTRA Test Models as defined in 3GPP 36.141 Rel 8:
0 E-TM1.1 for QPSK modulation
o E-TM3.2 for 16QAM modulation
o0 E-TM3.1 for 64QAM modulation

* For all operating modes, the EUT was transmitting with a burst duty cycle = 98%.
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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 Equivalent Isotropically Radiated Powe r (EIRP)

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 15 February 2016
Test Sample Serial Number: BFZBG01000210

FCC Reference: Parts 74.636(a)

Test Method Used: FCC KDB 971168 D01 Sections 5.2.1, 5.5 & 5.6

Environmental Conditions:

Temperature (°C): 28

Relative Humidity (%): 22

Note(s):

1. Measurements were performed with the EUT transmitting with QPSK, 16QAM and 64QAM modulation

schemes.

Maximum conducted power was calculated by integrating the spectrum across the OBW of the signal,
using the signal analyser’s band power measurement function with band limits set equal to the OBW.
Measurements of OBW can be found in section 5.2.2 of this test report.

Power from both antenna ports was measured and combined using the measure-and-sum method
stated in FCC KDB 662911 DO1.

The customer stated that the EUT is designed to operate with a maximum antenna gain of 20 dBi.

The signal analyser was connected to one RF port on the EUT, using suitable attenuation and RF cable.
The second RF port was terminated into a 50 Q load. An RF level offset was entered on the spectrum
analyser to compensate for the loss of the attenuator and RF cables.

The signal analyser's number of sweep points was set to greater than twice the span divided by the
RBW.

Test setup:

Laptop PC —» 50 Q Termination

POrt RF1 0r RF2 ol

Y

EUT rortrr20r ket

\ 4

Multimeter < DC Power Supply RF Attenuators »| Signal Analyser

50 Q Termination
(x2)
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: 5 MHz Channel Bandwidth

Frequenc Conducted RF Conducted RF Co(rzw?jrl?g:ngF
d y Modulation Power at Port RF1 Power at Port RF2
(MHz) (dBm) (dBm) Power
(dBm)
2028.5 QPSK 35.3 35.0 38.2
2067.5 QPSK 35.1 355 38.3
2106.5 QPSK 35.6 35.7 38.7
Combined Antenna
Frequency Conducted Gain EIRP EIRP Limit Margin Result
(MHz) RF Power (dBi) (dBm) (dBm) (dB)
(dBm)
2028.5 38.2 20.0 58.2 75.0 16.8 Complied
2067.5 38.3 20.0 58.3 75.0 16.7 Complied
2106.5 38.7 20.0 58.7 75.0 16.3 Complied
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF1

CF 2.0283 GHz

691 pts

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 khz
jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 18.59 dBm| Mi[1] 17.99 dBm|
2.0285000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d 10d
0d ) \ 0d , \
10d / \ 10d } K
20 d I \ 20 d / \
- L [ N \
Mgt —— e ] E NN B

Span 10.0 MHz

CF 2.0673 GHz 601 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.50 MHz

Power 35.26 dBm

Tx Total 35.26 dBm

Channel Power

Bandwidth 4.50 MHz Power 35.07 dBm

L1

J

10981270
Date: 15.FEB.2016 11:31:33

LI J

10981270
Date: 15.FEB.2016 11:42:21

Tx Total 35.07 dBm

QPSK / Bottom Channel

Spectrum

<f

Ref Level 50.00 dem
jo Att 10de  SWT
SGL Count 300/300

Offset 51.20 d6 @ RBW 100 kHz

1ms @ VBW 300kHz Mode Sweep

|@1Rm View

| ‘ ‘ ‘ MIL]

18.73 dBm)|
2.1065000 GHz|

CF 2.1063 GHz

691 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.50 MHz

Power 35.58 dBm

Tx Total 35.58 dBm

L1

J

10981270
Date: 15.FEB.2016 13:36:36

QPSK/ Top Channel

QPSK / Middle Channel
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF2

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 khz
jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 18.03 dBm| Mi[1] 18.62 dBm|
2.0285000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d 10d
0d } \ 0d I \
10d } k -10 di j \
20 d I \ 20 dl / \
_30 By 0 de
L [ I [
40 d 40 d
CF 2.0285 GHz 691 pts Span 10.0 MHz CF 2.0675 GHz 691 pts Span 10.0 MHz
Channel Power Channel Power
Bandwidth 4.50 MHz Power 34.96 dBm Tx Total 34.96 dBm Bandwidth 4.50 MHz Power 35.53 dBm Tx Total 35.53 dBm
10981270 10981270
Date: 15.FEB.2016 11:10:24 Date: 15.FEB.2016 12:42:24

Q

PSK / Bottom Channel

Spectrum

<f

Ref Level 50.00 dem
jo Att 10de  SWT
SGL Count 300/300

Offset 51.20 d6 @ RBW 100 kHz

1ms @ VBW 300kHz Mode Sweep

|@1Rm View

| ‘ ‘ ‘ MIL]

18.88 dBm)|
2.1065000 GHz|

40 di

CF 2.1063 GHz

691 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.50 MHz

Power 35.74 dBm

Tx Total 35.74 dBm

L1

J

10981270
Date: 15.FEB.2016 12:53:33

QPSK/ Top Channel

QPSK / Middle Channel
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: 5 MHz Channel Bandwidth

Frequenc Conducted RF Conducted RF Co(rzw?jrl?g:ngF
d y Modulation Power at Port RF1 Power at Port RF2
(MHz) (dBm) (dBm) Power
(dBm)
2028.5 16QAM 35.6 355 38.6
2067.5 16QAM 355 35.8 38.7
2106.5 16QAM 36.0 35.9 39.0
Combined Antenna
Frequency Conducted Gain EIRP EIRP Limit Margin Result
(MHz) RF Power (dBi) (dBm) (dBm) (dB)
(dBm)
2028.5 38.6 20.0 58.6 75.0 16.4 Complied
2067.5 38.7 20.0 58.7 75.0 16.3 Complied
2106.5 39.0 20.0 59.0 75.0 16.0 Complied
UL VS LTD
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF1

CF 2.0283 GHz 601 pts

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 khz
jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 18.20 dBm)| Mi[1] 18.44 dBm|
2.0285000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d 10d
0d / \ 0d { \
10d / \ -10 di j \
20 d l \ 20 d / \
-30 dBy J 30 dR _h/ L
P e RN s e | B

Span 10.0 MHz

CF 2.0673 GHz

691 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.51 MHz Power 35.61 dBm

Tx Total 35.61 dBm

Channel Power

Bandwidth 4.51 MHz

Power 35.45 dBm

Tx Total 35.45 dBm

LI J

10981270
Date: 15.FEB.2016 10:38:40

L1

J

10981270
Date: 15.FEB.2016 11:48:06

16QAM / Bottom Channel

Spectrum

<f

Ref Level 50.00 dém  Offset 51.20 dB @ RBW 100 kHz
jo Att 10de  SWT 1ms @ VBW 300 kHz
SGL Count 300/300

Mode Sweep

|@1Rm View

| ‘ ‘ ‘ MIL]

18.72 dBm)|
2.1065000 GHz|

CF 2.1063 GHz 601 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.51 MHz Power 35.97 dBm

Tx Total 35.97 dBm

LI J

10981270
Date: 15.FEB.2016 13:29:42

16QAM / Top Channel

16QAM / Middle Channel
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF2

CF 2.0283 GHz

691 pts

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 khz
jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 17.62 dBm| Mi[1] 18.12 dBm|
2.0285000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d 10d
0d 0d

Span 10.0 MHz

CF 2.0673 GHz 601 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.51 MHz

Power 35.53 dBm

Tx Total 35.53 dBm

Channel Power

Bandwidth 4.51 MHz Power 35.84 dBm

L1

J

10981270
Date: 15.FEB.2016 11:17:40

LI J

10981270
Date: 15.FEB.2016 12:34:50

Tx Total 35.84 dBm

16QAM / Bottom Channel

Spectrum

<f

jo Att 10de  SWT
SGL Count 300/300

Ref Level 50.00 dém  Offset 51.20 dB @ RBW 100 kHz
1ms @ VBW 300kHz Mode Sweep

|@1Rm View

‘ MIL]

18.78 dBm)|
2.1065000 GHz|

40 di

CF 2.1063 GHz

691 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.51 MHz

Power 35.93 dBm

Tx Total 35.93 dBm

L1

J

10981270
Date: 15.FEB.2016 13:04:56

16QAM / Top Channel

16QAM / Middle Channel
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: 5 MHz Channel Bandwidth

Frequenc Conducted RF Conducted RF Co(rzw?jrl?g:ngF
d y Modulation Power at Port RF1 Power at Port RF2
(MHz) (dBm) (dBm) Power
(dBm)
2028.5 64QAM 35.4 35.0 38.2
2067.5 64QAM 35.1 35.2 38.2
2106.5 64QAM 355 35.7 38.6
Combined Antenna
Frequency Conducted Gain EIRP EIRP Limit Margin Result
(MHz) RF Power (dBi) (dBm) (dBm) (dB)
(dBm)
2028.5 38.2 20.0 58.2 75.0 16.8 Complied
2067.5 38.2 20.0 58.2 75.0 16.8 Complied
2106.5 38.6 20.0 58.6 75.0 16.4 Complied
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF1

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 khz
jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 18.56 dBm)| Mi[1] 17.57 dBm|
2.0285000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d 10d
0d } \ 0d ) \
10d j \ -10 di / \
20 d / \ 20 dl } \
-30 dBy L 30 dR AJ L
TR e e R Juu— e et A e

CF 2.0283 GHz 601 pts Span 10.0 MHz

CF 2.0673 GHz

691 pts Span 10.0 MHz

Channel Power

Bandwidth 4.51 MHz Power 35.39 dBm Tx Total 35.39 dBm

Channel Power

Bandwidth 4.51 MHz

Power 35.06 dBm Tx Total 35.06 dBm

LI J

10981270
Date: 15.FEB.2016 10:35:22

10981270

LI J

Date: 15.FEB.2016 11:56:38

64QAM / Bottom Channel

Spectrum

<f

Ref Level 50.00 dém  Offset 51.20 dB @ RBW 100 kHz
| Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep
SGL Count 300/300

|@1Rm View

18.61 dBm)|

M1[1]
2.1065000 GHz|

CF 2.1063 GHz 601 pts Span 10.0 MHz

Channel Power

Bandwidth 4.51 MHz Power 35.54 dBm Tx Total 35.54 dBm

LI J

10981270
Date: 15.FEB.2016 13:22:47

64QAM / Top Channel

64QAM / Middle Channel
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF2

CF 2.0283 GHz

691 pts

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 100 khz
jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 300kHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 18.27 dBm| Mi[1] 18.17 dBm|
2.0285000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d 10d
0d 0d

Span 10.0 MHz

CF 2.0673 GHz 601 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.51 MHz

Power 34.95 dBm

Tx Total 34.95 dBm

Channel Power

Bandwidth 4.51 MHz Power 35.20 dBm

L1

J

10981270
Date: 15.FEB.2016 11:24:21

LI J

10981270
Date: 15.FEB.2016 12:02:58

Tx Total 35.20 dBm

64QAM / Bottom Channel

Spectrum

<f

jo Att 10de  SWT
SGL Count 300/300

Ref Level 50.00 dém  Offset 51.20 dB @ RBW 100 kHz
1ms @ VBW 300kHz Mode Sweep

|@1Rm View

‘ MIL]

18.54 dBm)|
2.1065000 GHz|

40 di

CF 2.1063 GHz

691 pts

Span 10.0 MHz

Channel Power

Bandwidth 4.51 MHz

Power 35.68 dBm

Tx Total 35.68 dBm

L1

J

10981270
Date: 15.FEB.2016 13:11:17

64QAM / Top Channel

64QAM / Middle Channel
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SERIAL NO: UL-RPT-RP10981270JDO01A V2.0

ISSUE DATE: 12 MAY 2016

Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: 10 MHz Channel Bandwidth

Frequenc Conducted RF Conducted RF Co(rzw?jrl?g:ngF
g y Modulation Power at Port RF1 | Power at Port RF2
(MHz) (dBm) (dBm) Power
(dBm)
2031.5 QPSK 354 35.2 38.3
2067.5 QPSK 35.2 35.8 38.5
2103.5 QPSK 35.7 35.8 38.8
Combined Antenna
Frequency Conducted Gain EIRP EIRP Limit Margin Result
(MHz) RF Power (dBi) (dBm) (dBm) (dB)
(dBm)
20315 38.3 20.0 58.3 75.0 16.7 Complied
2067.5 38.5 20.0 58.5 75.0 16.5 Complied
2103.5 38.8 20.0 58.8 75.0 16.2 Complied
ULVSLTD
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF1

CF 2.03135 GHz

691 pt

s

Span 20.0 MHz

CF 2.0673 GHz

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 khz
jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 20.52 dBm| Mi[1] 20.56 dBm|
2.0315000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d \ 10d \
0d } \ 0d } \
-10 di { L -10 di R \
20 dl / \ 20 dl / \
_30 By 0 de
B, O — POV NOSUIN o]
40 dl 40 dl

691 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz

Power 35.39 dBm

Tx Total 35.39 dBm

Channel Power

Bandwidth 9.06 MHz

Power 35.15 dBm

Tx Total 35.15 dBm

L1

J

10981270
Date: 15.FEB.2016 14:01:58

L1

J

10981270
Date: 15.FEB.2016 16:04:59

QPSK / Bottom Channel

Spectrum

<f

Ref Level 50.00 dem
jo Att 10 dB
SGL Count 300/300

1ms @ VBW

Offset 51.20 d6 @ RBW 300 kHz
SWT

1 MHz

Mode Sweep

|@1Rm View

Mi[1]

20.86 dBm)|
2.1035000 GHz|

30de

40 di

CF 2.1033 GHz

691 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz

Power 35.74 dBm

Tx Total 35.74 dBm

L1

J

10981270
Date: 15.FEB.2016 16:28:28

QPSK/ Top Channel

QPSK / Middle Channel
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF2

CF 2.03135 GHz 601 pts

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 khz
jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 21.04 dBm| Mi[1] 21.42 dBm|
2.0315000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d \ 10d [ \
0d 0d

104 ﬂ
20 dl }
30de

o]
40 di

Span 20.0 MHz

CF 2.0673 GHz 601 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz Power 35.15 dBm

Tx Total 35.15 dBm

Channel Power

Bandwidth 9.06 MHz Power 35.77 dBm

LI J

10981270
Date: 15.FEB.2016 14:39:28

LI J

10981270
Date: 15.FEB.2016 15:34:15

Tx Total 35.77 dBm

QPSK / Bottom Channel

Spectrum

<f

Ref Level 50.00 dém  Offset 51.20 dB @ RBW 300 kHz
jo Att 10de  SWT 1ms @ VBW 1 MHz
SGL Count 300/300

Mode Sweep

|@1Rm View

‘ ‘ MIL]

20.96 dBm)|
2.1035000 GHz|

30de j
mpsrant

40 di

CF 2.1033 GHz 601 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz Power 35.81 dBm

Tx Total 35.81 dBm

LI J

10981270
Date: 15.FEB.2016 16:58:01

QPSK/ Top Channel

QPSK / Middle Channel

ULVSLTD
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VERSION 2.0 ISSUE DATE: 12 MAY 2016

Transmitter Equivalent Isotropically Radiated Power
Results: 10 MHz Channel Bandwidth

(EIRP) (continued)

Frequenc Conducted RF Conducted RF Co(rzw?jrl?g:ngF
d y Modulation Power at Port RF1 Power at Port RF2
(MHz) (dBm) (dBm) Power
(dBm)
2031.5 16QAM 35.7 35.2 38.5
2067.5 16QAM 35.3 35.6 38.5
2103.5 16QAM 35.8 35.7 38.8
Combined Antenna
Frequency Conducted Gain EIRP EIRP Limit Margin Result
(MHz) RF Power (dBi) (dBm) (dBm) (dB)
(dBm)
2031.5 38.5 20.0 58.5 75.0 16.5 Complied
2067.5 38.5 20.0 58.5 75.0 16.5 Complied
2103.5 38.8 20.0 58.8 75.0 16.2 Complied
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF1

CF 2.03135 GHz

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 khz
jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 21.68 dBm| Mi[1] 21.32 dBm|
2.0315000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d \ 10d \
0d f \ 0d } \
-10 di I \ -10 di K \
20 dl ( 204 /
-30 dBi -30 dBy
SR i N R
40 dl 40 dl

691 pts

Span 20.0 MHz

CF 2.0673 GHz

691 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06

MHz Power 35.73 dBm

Tx Total 35.73 dBm

Channel Power

Bandwidth 9.06 MHz

Power 35.25 dBm

L1

J

10981270
Date: 15.FEB.2016 14:07:54

L1

J

10981270

Date: 15.FEB.2016 16:13:52

Tx Total 35.25 dBm

16QAM / Bottom Channel

Spectrum

<f

Ref Level 50.00 dem
jo Att 10 dB
SGL Count 300/300

Offset 51.20 d6 @ RBW 300 kHz
SWT 1ms @ VBW 1MHz Mode Sweep

|@1Rm View

‘ ‘ ‘ ‘ MIL]

21.84 dBm)|
2.1035000 GHz|

30de

40 di

CF 2.1033 GHz

691 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz

Power 35.84 dBm

Tx Total 35.84 dBm

L1

J

10981270
Date: 15.FEB.2016 16:34:50

16QAM / Top Channel

16QAM / Middle Channel

ULVSLTD
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Transmitter Equivalent Isotropically Radiated Power (EIRP) (continued)
Results: Port RF2

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 khz
jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 20.51 dBm| Mi[1] 21.42 dBm|
2.0315000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d \ 10d \
0d / \ 0d j \
10d f \ -10 di } l
20 dl / \ 20 dl / \
_30 By 0 de
30 E—— T IRy = e =
40 dl 40 dl
CF 2.0315 GHz 691 pts Span 20.0 MHz CF 2.0675 GHz 691 pts Span 20.0 MHz
Channel Power Channel Power
Bandwidth 9.06 MHz Power 35.23 dBm Tx Total 35.23 dBm Bandwidth 9.06 MHz Power 35.62 dBm Tx Total 35.62 dBm
10981270 10981270
Date: 15.FEB.2016 14:46:55 Date: 15.FEB.2016 15:57:29

16QAM / Bottom Channel 16QAM / Middle Channel

Spectrum

<f

Ref Level 50.00 dém  Offset 51.20 dB @ RBW 300 kHz

| Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 300/300

|@1Rm View

Mi[1] 21.24 dBm|
2.1035000 GHz|

40 di

CF 2.1033 GHz
Channel Power

Bandwidth 9.06 MHz Power 35.69 dBm Tx Total 35.69 dBm
LI J

10981270
Date: 15.FEB.2016 17:02:56

691 pts Span 20.0 MHz

16QAM / Top Channel
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: 10 MHz Channel Bandwidth

Frequenc Conducted RF Conducted RF Co(rzw?jrl?g:ngF
d y Modulation Power at Port RF1 Power at Port RF2
(MHz) (dBm) (dBm) Power
(dBm)
2031.5 64QAM 35.4 35.3 38.4
2067.5 64QAM 35.3 35.4 38.4
2103.5 64QAM 35.7 35.7 38.7
Combined Antenna
Frequency Conducted Gain EIRP EIRP Limit Margin Result
(MHz) RF Power (dBi) (dBm) (dBm) (dB)
(dBm)
2031.5 38.4 20.0 58.4 75.0 16.6 Complied
2067.5 38.4 20.0 58.4 75.0 16.6 Complied
2103.5 38.7 20.0 58.7 75.0 16.3 Complied
UL VS LTD
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF1

20l )
30de

40 di

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 khz
jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 20.93 dBm| Mi[1] 20.49 dBm|
2.0315000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d \ 10d \
0d 0d

CF 2.03135 GHz 601 pts

Span 20.0 MHz

CF 2.0673 GHz 601 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz Power 35.37 dBm

Tx Total 35.37 dBm

Channel Power

Bandwidth 9.06 MHz Power 35.25 dBm

LI J

10981270
Date: 15.FEB.2016 14:21:58

LI J

10981270
Date: 15.FEB.2016 16:21:50

Tx Total 35.25 dBm

64QAM / Bottom Channel

Spectrum

<f

Ref Level 50.00 dém  Offset 51.20 dB @ RBW 300 kHz
| Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 300/300

|@1Rm View

‘ ‘ ‘ ‘ MIL]

21.07 dBm)|
2.1035000 GHz|

30de /

40 di

CF 2.1033 GHz 601 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz Power 35.67 dBm

Tx Total 35.67 dBm

LI J

10981270
Date: 15.FEB.2016 16:39:25

64QAM / Top Channel

64QAM / Middle Channel
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Results: Port RF2

CF 2.03135 GHz 601 pts

Spectrum ] “é’ Spectrum ] “é’
Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 kHz Ref Level 50.00 dem  Offset 51.20 d8 @ RBW 300 khz
jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep jo Att 10de  SWT 1ms @ VBW 1MHz Mode Sweep
SGL Count 300/300 SGL Count 300/300
|@1Rm View |@1Rm View
Mi[1] 20.28 dBm| Mi[1] 20.91 dBm|
2.0315000 GHz 2.0675000 GHz
40 df 40 df
30 d 30 d
20 df 20 df
10d \ 10d \
0d ] \ 0d j \
-10 di ) \ -10 di / \
20 dl / \ 20 dl / \
_30 By 0 de
AN P fimmsin]
40 dl 40 dl

Span 20.0 MHz

CF 2.0673 GHz

691 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz Power 35.29 dBm

Tx Total 35.29 dBm

Channel Power

Bandwidth 9.06 MHz

Power 35.41 dBm

Tx Total 35.41 dBm

LI J

10981270
Date: 15.FEB.2016 14:54:23

L1

J

10981270
Date: 15.FEB.2016 15:52:10

64QAM / Bottom Channel

Spectrum

<f

Ref Level 50.00 dém  Offset 51.20 dB @ RBW 300 kHz
jo Att 10de  SWT 1ms @ VBW 1 MHz
SGL Count 300/300

Mode Sweep

|@1Rm View

‘ ‘ ‘ ‘ MIL]

21.18 dBm)|
2.1035000 GHz|

30de )
- mmrst

40 di

CF 2.1033 GHz 601 pts

Span 20.0 MHz

Channel Power

Bandwidth 9.06 MHz Power 35.74 dBm

Tx Total 35.74 dBm

LI J

10981270
Date: 15.FEB.2016 17:09:18

64QAM / Top Channel

64QAM / Middle Channel

ULVSLTD
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Transmitter Equivalent Isotropically Radiated Power

(EIRP) (continued)

Test Equipment Used:

Asset Date Cal.
No Instrument Manufacturer Type No. Serial No. Calibration Interval
’ Due (Months)

M1785 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 23 Apr 2016 12

M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 18 Feb 2016 12

A2006 | Attenuator Narda 769-30 06588 Calibrated -
before use

A2007 | Attenuator Narda 769-20 001 Calibrated -
before use

A250 | 50 Q Termination Narda 376BNM 1411 Calibrated -
before use

G0607 | Signal Generator Rohde & Schwarz SMU200A 100943 18 Jul 2016 36

GO0565 | Power Supply Hewlett Packard E4356A US39290102 Calibrated -
before use

M1229 | Multimeter Fluke 179 87640015 23 Apr 2016 12
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5.2.2. Transmitter Occupied Bandwidth

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 12 February 2016
Test Sample Serial Number: BFZBG01000210
FCC Reference: Part 2.1049

Test Method Used:

KDB 971168 D01 Section 4.2

Environmental Conditions:

Temperature (°C):

25

Relative Humidity (%):

33

Note(s):

1. Measurements were performed with the EUT transmitting with QPSK, 16QAM and 64QAM modulation

schemes.

2. The 99% emission bandwidth was measured using the signal analyser occupied bandwidth function. The
resolution bandwidth was set in the range of 1% to 5% of the occupied bandwidth and the video
bandwidth set to at least 3 times the resolution bandwidth. A peak detector was used.

3. The signal analyser was connected to one RF port on the EUT, using suitable attenuation and RF cable.
The second RF port was terminated into a 50 Q load. An RF level offset was entered on the spectrum
analyser to compensate for the loss of the attenuator and RF cables.

Test setup:
Laptop PC » 50 Q Termination
\
Multimeter < DC Power Supply > EUT ot rr2orrrt »| RF Attenuators »| Signal Analyser
50 Q Termination
e (x2)
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Port RF1

Frequency
(MHz)

Modulation

Resource
Blocks

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

2028.5

QPSK

25

100

300

4.501

2067.5

QPSK

25

100

300

4.501

2106.5

QPSK

25

100

300

4.501

Spectrum ] n%n Spectrum ] n%n
Ref Level 50.00 d&m  Offset 51.20 dB @ RBW 100 kHz Ref Level 50.00 dém  Offset 51,20 d& @ RBW 100 kHz
o att 10d8  SWT 1ms @ VBW 300kHz  Mode Sweep o att 10d8  SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 28.48 dBm| M1[1] 28.18 dBm|
2.0285000 GHz| 2.0675000 GHz|
40 d Occ Bw 4.500723589 MHz] 40 d Occ Bw 4.500723589 MHz]
d L d L
30 YA »\i 30 Tﬁ\w ‘A%Q
20 / \ 20 df / \
10 / \ 10d \
0d { } 0dp \
10 } \ -10d \
20 20 d
o] b e
30 d 30 d
40 dl -40
CF 2.0285 GHz

691 pts

Span 10.0 MHz

Il

10981270
[Date: 12.FEB.2016 10:59:48

CF 2.0673 GHz

691 pts

Span 10.0 MHz

Il

10981270
[Date: 12.FEB.2016 11:23:52

QPSK / Bottom Channel

Spectrum

(=]

Ref Level £0.00 dBm  Offset 51,20 d8 & RBW 100 kHz

o att 1008 SWT 1ms @ VBW 300kHz  Mode Sweep
@17k view
m1[1] 26.94 dBm)|
2.1065000 GHz|
40 Oce Bw 4.500723589 MHz
30d
}FW w-u\,—ww\%z
204

40 di

CF 2.10635 GHz

691 pts

Span 10.0 MHz

Il

10081270
[Date: 12.FEB.2016 11:26:53

QPSK / Top Channel

QPSK / Middle Channel
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Transmitter Occupied Bandwidth (continued)
Results: 5 MHz Channel Bandwidth / Port RF1

Freguenc Resource Resolution Video Occupied
g y Modulation Bandwidth Bandwidth Bandwidth
(MHz) Blocks

(kHz) (kHz) (MHz)
2028.5 16QAM 25 100 300 4,515
2067.5 16QAM 25 100 300 4515
2106.5 16QAM 25 100 300 4,515

Spectrum ] [@] Spectrum ] [@]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 100 kHz Ref Level 50.00 dém  Offset 51,20 d& @ RBW 100 kHz
o att 10d8  SWT 1ms @ VBW 300 kHz  Mode Sweep

o att 1008 SWT 1ms @ VBW 300kHz Mode Sweep
@17k view @17k view
m1[1] 28.21 dBm| m1[1] 28.50 dBm)|
2.0285000 GHz| 2.0675000 GHz|
40 dem Occ Bw 4.515195369 MHz 40 dem Occ Bw 4.515195369 MHz

204
R DA
<30 di <30 di
40 di -40
CF 2.0285 GHz 691 pts Span 10.0 MHz CF 2.0675 GHz 691 pts Span 10.0 MHz
— LS
Jil WARRRD Jil WARRRD

10081270 10981270

[Date: 12.FEB.2016 11:05:30 [Date: 12.FEB.2016 11:16:31

16QAM / Bottom Channel 16QAM / Middle Channel

Spectrum ] [@]

Ref Level £0.00 dBm  Offset 51,20 d8 & RBW 100 kHz

o att 1008 SWT 1ris @ VBW 300kHz Mode Sweep
@17k view
m1[1] 28.49 dBm)|
2.1065000 GHz|
40 dem Occ Bw 4.515195369 MHz
W i T

40 di

CF 2.10635 GHz 691 pts

Span 10.0 MHz
Jil QR

10081270
[Date: 12.FEB.2016 11:28:55

16QAM / Top Channel
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Transmitter Occupied Bandwidth (continued)
Results: 5 MHz Channel Bandwidth / Port RF1

Freguenc Resource Resolution Video Occupied
g y Modulation Bandwidth Bandwidth Bandwidth
(MHz) Blocks

(kHz) (kHz) (MHz)
2028.5 64QAM 25 100 300 4,515
2067.5 64QAM 25 100 300 4515
2106.5 64QAM 25 100 300 4,515

Spectrum ] n%u Spectrum ] n%u
Ref Level 50.00 dem  Offset 51,20 dB @ RBW 100 kHz Ref Level 50.00 dem  Offset 51,20 dB @ RBW 100 kHz
o att 10d8 SWT 1ms @ VBW 300kH: Mode Sweep o att 10d8 SWT 1ris @ VBW 300kHz Mode Sweep
@17k view @17k view
M1[1] 27.11 dBm| M1[1] 27.44 dBm|
2.0285000 GHz 20675000 GHz
40 dBm Oce Bw 4.515195369 MHz] 40 dBm Oce By 4.515195360 MHz]
30d o Ell 2
20 / \ 20 df ( \
10 / \ 10 d / \
0d { ) 0 ’ \
10 } \ 10 } \
20 20 d
fovhis ]
30 30 d
0 d -0
CF 2.0285 GHz 691 pts Span 10.0 MHz CF 2.0675 GHz 691 pts Span 10.0 MHz
Jil QR Jil QR
10081270 10081270
Date: 12.FEB.2016 11:09:22 Date: 12.FEB.2016 11:1315

64QAM / Bottom Channel 64QAM / Middle Channel

Spectrum ] [@

Ref Level £0.00 dBm  Offset 51,20 d8 & RBW 100 kHz

o att 1008 SWT  lms @ VBW J00kiz  Mode Sweep
@17k View
Ml 27.79 dBm
2.1065000 GHz
40 b OccBw 4.515195369 MHz]
i
o Tf Py \%2
20

40 di

CF 2.10635 GHz 691 pts

] [ '-IIIIIIII o

Span 10.0 MHz

10081270
Date: 12.FEB.2016 11:31:43

64QAM / Top Channel
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Port RF2

(MHz)

Frequency

Modulation

Resource Resolution Video Occupied
Blocks Bandwidth Bandwidth Bandwidth
(kHz) (kHz) (MHz)

2028.5

QPSK

25 100 300 4.501

2067.5

QPSK

25 100 300 4.501

2106.5

QPSK

25 100 300 4.501

Spectrum ] n%u Spectrum ] n%u
Ref Level 50.00 dem  Offset 51,20 dB @ RBW 100 kHz Ref Level 50.00 dem  Offset 51,20 dB @ RBW 100 kHz
o att 10d8 SWT 1ms @ VBW 300kH: Mode Sweep o att 10d8 SWT 1ris @ VBW 300kHz Mode Sweep
@17k view @17k view
M1[1] 26.85 dBm| M1[1] 27.10 dBm|
2.0285000 GHz 20675000 GHz
40 Oce Bw 4.500723589 MHz] 40 dBm Oce Bw 4.500723589 MHz]
04 I 04 — ;
20 df / \ 20 J \
10 d ( \ 10 f \
0 ( \ 0d } \
10 J \ 10 } k
20 d 20
W 40 Ml sk
0 d -0
CF 2.0285 GHz 691 pts Span 10.0 MHz CF 2.0675 GHz 691 pts Span 10.0 MHz
—
Jil [T Jil WARRRD
10081270 10081270
Date: 12.FEB.2016 11:36:30 Date: 12.FEB.2016 11:55:31

QPSK / Bottom Channel QPSK / Middle Channel

Spectrum n%u
Ref Level 50.00 dém  Offset 51,20 & @ RBW 100 kHz
o att 1008 SWT 1ms @ VBW 300kH: Mode Sweep
@17k view
m1[1] 26.39 dBm)|
2.1065000 GHz|
40 Oce Bw 4.500723589 MHz
30d
VWWJ‘\N ,\IYQ
204 / \
10 df / \
0dp / \
10d
0d
0 d
CF 2.1065 GHz 691 pts Span 10.0 MHz
Jil QR
10981270
Date: 12.FEB.2016 13:06:38

QPSK / Top Channel
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Port RF2

Frequency
(MHz)

Modulation

Resource
Blocks

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

2028.5

16QAM

25

100

300

4.515

2067.5

16QAM

25

100

300

4.515

2106.5

16QAM

25

100

300

4.515

Spectrum ]

(=]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 100 kHz

Spectrum ]

(=]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 100 kHz

jo Att 10dB  SWT 1ms @ VBW 300 kHz  Mode Sweep jo Att 10dB  SWT 1ms @ VBW 300 kHz  Mode Sweep
@17k view @17k view
m1[1] 27.24 dBm| m1[1] 27.29 dBm|
2.0285000 GHz 20675000 GHz
40 OccBw 4.515195369 MHz| 40 OccBw 4.515195369 MHz|
30d + Ell -
20 / \ 20 (
10 / \ 10 /
0d ] \ 0d /
10 J \ 10 }
20 20
| eyt
-30di -30d
-40d -40
CF 2.0285 GHz 691 pts Span 10.0 MHz CF 2.0675 GHz 691 pts Span 10.0 MHz

10981270
Date: 12.FEB.2016 11:41:43

Il

10981270
[Date: 12.FEB.2016 11:50:15

16QAM / Bottom Channel

Spectrum n%u
Ref Level 50.00 dBm Offset 51,20 dB & RBW 100 kHz
o att 10d8  SWT 1ms @ VBW 300kHz  Mode Sweep
@ 1Pk View
M1[1] 27.81 dBm|
2.1065000 GHz|
40 Occ Bw 4.515195369 MHz]
El - s W‘I
20 ) \
10 / \
0d ’ \
10
304
404
CF 2.1065 GHz 691 pts Span 10.0 MHz

Il

10081270
Date: 12.FEB.2016 13:08:54

16QAM / Top Channel

16QAM / Middle Channel
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Transmitter Occupied Bandwidth (continued)

Results: 5 MHz Channel Bandwidth / Port RF2

Frequency

Resolution Video Occupied
Modulation Resource
(MHz)

Blocks Bandwidth Bandwidth Bandwidth
(kH2) (kHz) (MHz)
2028.5 64QAM 25 100 300

2067.5 64QAM 25 100 300

4.515

4.515
2106.5 64QAM 25 100 300 4.515

Spectrum ] [@ Spectrum ] [@

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 100 kHz

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 100 kHz
jo Att 10dB  SWT 1ms @ VBW 300 kHz  Mode Sweep jo Att 10dB  SWT 1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 25.93 dBm)| M1[1] 26.17 dBm|
2.0285000 GHz| 2.0675000 GHz|
40 OccBw 4.515195369 MHz| 40 dBm- OccBw 4.515195369 MHz|
30d ™ 30 di o 7
20d 20d

20
0 TSV L.ml o oS T
40 di -40
CF 2.0285 GHz 601 pis Span 10,0 MHz CF 2.0675 GHz 601 pis Span 10,0 MHz
m— _l
Jil WARRRD Jil WARRRD

10981270 10981270
Date: 12.FEB.2016 11:44:24

[Date: 12.FEB.2016 11:47:00

64QAM / Bottom Channel 64QAM / Middle Channel

Spectrum ] [@

Ref Level £0.00 dBm  Offset 51,20 d8 & RBW 100 kHz
o att 10d8  SWT 1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View

m1[1] 26.56 dBm|
2.1065000 GHz|
Oce Bw 4.515195369 MHz

i AN

40 di

CF 2.10635 GHz 691 pts Span 10.0 MHz

][ [T K

10081270
[Date: 12.FEB.2016 13:10:50

64QAM / Top Channel
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Port RF1

Resource Resolution Video Occupied
Blocks Bandwidth Bandwidth Bandwidth

(kHz) (kHz) (MHz)
2031.5 QPSK 50 300 1000 9.059
2067.5 QPSK 50 300 1000 9.059
2103.5 QPSK 50 300 1000 9.059

Frequency .
(MH2) Modulation

Spectrum ] [@] Spectrum ] [@]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz

Ref Level 50.00 dém  Offset 51,20 dB @ RBW 300 kHz
jo Att 10ds  SWT 1ms @ VBW 1 MHz Mode Sweep jo Att 10de  SWT 1m: @ VBW 1MHz Mode Sweep
@17k view @17k view
m1[1] 31.24 dBm)| m1[1] 30.93 dBm)|
2.0315000 GHz| 2.0675000 GHz|
40 dem Occ Bw 9.059334298 MHz 40 dem

OceBw 9.059334298 MHz|
i

1
04 1 SNEAYN

Pl Lot o g
<30 di <30 di
40 di -40
CF 2.0315 GHz 601 pis Span 20,0 MHz CF 2.0675 GHz 601 pis Span 20,0 MHz
e
Jil WARRRD Jil QR

10981270
Date: 12.FEB.2016 13:54:48

10981270

[Date: 12.FEB.2016 14:32:03

QPSK / Bottom Channel QPSK / Middle Channel

Spectrum ] n%n
Ref Level 50.00 dBm _ Offset 51.20 db & RBW 300 khiz
s att 108 SWT 1ms @ VBW 1MHz  Mode Sweep
@ 17k view
M1l 30.64 dBm|
2.1035000 GHe|
w OccBw 9059334298 MHz
:
30d 7},\ ‘;K
2 / \
10 / \
od ) \
10d / \
b2 R e SN
a0d
40
CF 21035 GHz 601 pis Span 20,0 MHz
—
Jil [T
o0g81270
pete: 12 FEB.2016 14:10:03

QPSK / Top Channel
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Port RF1

Frequency
(MHz)

Modulation

Resource
Blocks

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

2031.5

16QAM

50

300

1000

9.059

2067.5

16QAM

50

300

1000

9.059

2103.5

16QAM

50

300

1000

9.059

Spectrum ]

(=]

o att 10d8  SWT

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz

1ms @ VBW 1MHz Mode Sweep

Spectrum ]

(=]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz

40 di

CF 2.03135 GHz

jo Att 10ds  SWT 1ms @ VBW 1MHz Mode Sweep
@ 17k View @ 17k View
m1[1] 31.71 dBm| m1[1] 31.87 dBm|
2.0315000 GHe| 2.0675000 GH|
40 OccBw 9.059334298 MHz| 40 d OccBw 9.059334298 MHz|
i 1
w4 T, NATAAN |y w4 T4 S i al.r
20 d /] X\ 20 d /f \
10 / \ 10 d / \
od 0B

691 pts

Span 20.0 MHz

CF 2.0673 GHz

691 pts

Span 20.0 MHz

Il

10981270
Date: 12.FEB.2016 13:56:47

Il

10981270
Date: 12.FEB.2016 14:34:06

16QAM / Bottom Channel

Spectrum

(=]

Ref Level £0.00 dém  Offset 51,20 d8 & RBW 300 kHz

o att 10d8 SWT 1ms @ VBW 1MHz  Mode Sweep
@17k view
M1[1] 31.32 dBm|
21035000 GHz
40 Oce Bw 9.059334298 MHz]
i
1 Tyl P Ay 2
20 / \
10 [ \
0df K \
10 H \
20 T S )
0
0
CF 2.1035 GHz 691 pts Span 20.0 MHz

Il

10081270
Date: 12.FEB.2016 14:20:41

16QAM / Top Channel

16QAM / Middle Channel
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Port RF1

Frequency

Modulation

Resource

Resolution
Bandwidth

Video
Bandwidth

Occupied
Bandwidth

(MHz)

Blocks

(kHz)

(kHz) (MHz)

2031.5 64QAM

50

300

1000 9.059

2067.5 64QAM

50

300

1000 9.059

2103.5

64QAM

50

300

1000 9.059

Spectrum ] n%n Spectrum ] n%n
Ref Level 50.00 d&m Offset 51,20 dB @ RBW 300 kHz Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz
o Att 10ds  SWT 1ms @ VBW 1 MHz Mode Sweep jo Att 10d8  SWT 1m: @ VBW 1MHz Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 29.10 dBm| M1[1] 29.11 dBm|
2.0315000 GHz| 2.0675000 GHz|
40 dem Occ Bw 9.059334298 MHz] 40 Occ Bw 9.059334298 MHz]
L g
30d f ‘K 30 TT‘, L \i
20 df / \ 20 / \
10 / \ 10d / \
0d f \ 0dp { \
10 J \ -10d H \
20 d -20,d
Sy proshinfoonote]_ rparns ] I} n x I
30 d 30 d
40 dl 40 dl

CF 2.03135 GHz 691 pts

10981270
Date: 12.FEB.2016 13:58:44

Jil WARRRD

Span 20.0 MHz

CF 2.0673 GHz

691 pts Span 20.0 MHz

Il

10981270
[Date: 12.FEB.2016 14:36:18

64QAM / Bottom Channel

Spectrum

(=]

Ref Level £0.00 dém  Offset 51,20 d8 & RBW 300 kHz

o att 1008 SWT 1rs @ VBW 1MHz Mode Sweep
@17k view
m1[1] 30.13 dBm)|
21035000 GHz|
40 dem Occ Bw 9.059334298 MHz
i
0 11

—
I e}

40 di

CF 2.1033 GHz 691 pts

Span 20.0 MHz

][ [T K

10081270
Date: 12.FEB.2016 14:23:34

64QAM / Top Channel

64QAM / Middle Channel
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Port RF2

Frequency
(MHz)

Modulation

Resource
Blocks

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

2031.5

QPSK

50

300

1000

9.059

2067.5

QPSK

50

300

1000

9.059

2103.5

QPSK

50

300

1000

9.059

Spectrum ]

(=]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz

Spectrum ]

(=]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz

o Att 10ds  SWT 1ms @ VBW 1 MHz Mode Sweep jo Att 10de  SWT 1m: @ VBW 1MHz Mode Sweep
@ 1Pk View @ 1Pk View
m1[1] 29.80 dBm)| m1[1] 30.62 dBm|
2.0315000 GHz| 2.0675000 GHz|
40 Occ Bw 9.059334298 MHz 40d Occ Bw 9.059334298 MHz
L 1
30 Tfﬁ — Q\K P d f n i
20 [ \ 20 { \
10 / \ 10 db / \
0d / \ 0d / \
10 l \ 10 / \
20 204
[P frissohnonats ET——
-30d -30d
-40d -40
CF 2.03135 GHz 691 pts Span 20.0 MHz CF 2.0673 GHz 691 pts Span 20.0 MHz

10981270
Date: 12.FEB.2016 14:02:15

Il

10981270
Date: 12.FEB.2016 14:45:28

QPSK / Bottom Channel

Spectrum

(=]

Ref Level £0.00 dém  Offset 51,

.20 dB @ RBW 300 kHz

o att 1008 SWT 1ms @ VBW 1MHz Mode Sweep
@17k view
m1[1] 30.40 dBm)|
21035000 GHz|
40 Occ Bw 9.059334298 MHz
i
30d

40 di

CF 2.1033 GHz

691 pts

Span 20.0 MHz

Il

10081270
Date: 12.FEB.2016 14:16:43

QPSK / Top Channel

QPSK / Middle Channel
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Port RF2

Frequency
(MHz)

Modulation

Resource
Blocks

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

2031.5

16QAM

50

300

1000

9.059

2067.5

16QAM

50

300

1000

9.059

2103.5

16QAM

50

300

1000

9.059

Spectrum ]

(=]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz

Spectrum ]

(=]

Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz

40 di

o Att 10ds  SWT 1ms @ VBW 1 MHz Mode Sweep o Att 10d8  SWT 1m: @ VBW 1MHz Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 30.78 dBm| M1[1] 31.22 dBm|
2.0315000 GHz| 2.0675000 GHz|
40 Occ Bw 9.059334298 MHz] 40 d Occ Bw 9.059334298 MHz]
i i
w0 13, = . S w0 Th 12N Wit

CF 2.03135 GHz

691 pts

Span 20.0 MHz

CF 2.0673 GHz

691 pts

Span 20.0 MHz

Il

10981270
Date: 12.FEB.2016 14:04:18

Il

10981270
Date: 12.FEB.2016 14:42:23

16QAM / Bottom Channel

Spectrum n%n
Ref Level 50.00 dBm Offset 51,20 dB & RBW 300 kHz
o att 10d8  SWT 1ms @ VBW 1MHz  Mode Sweep
@ 1Pk View
M1[1] 31.67 dBm|
2.1035000 GHz|
40 Occ Bw 9.059334298 MHz]
L
2 T remny Froms, T
20 /] K\
10 { \
0d / \
10 e \
20
304
404
CF 2.1035 GHz 691 pts Span 20.0 MHz

Il

10081270
Date: 12.FEB.2016 14:14:03

16QAM / Top Channel

16QAM / Middle Channel
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Transmitter Occupied Bandwidth (continued)

Results: 10 MHz Channel Bandwidth / Port RF2

Frequency
(MHz)

Modulation

Resource
Blocks

Resolution
Bandwidth
(kHz)

Video
Bandwidth
(kHz)

Occupied
Bandwidth
(MHz)

2031.5

64QAM

50

300

1000

9.059

2067.5

64QAM

50

300

1000

9.059

2103.5

64QAM

50

300

1000

9.059

40 di

CF 2.03135 GHz

Spectrum ] n%n Spectrum ] n%n
Ref Level 50.00 d&m Offset 51,20 dB @ RBW 300 kHz Ref Level 50.00 dém  Offset 51,20 d& @ RBW 300 kHz
o Att 10ds  SWT 1ms @ VBW 1 MHz Mode Sweep o Att 10d8  SWT 1m: @ VBW 1MHz Mode Sweep
@ 1Pk View @ 1Pk View
M1[1] 28.97 dBm| M1[1] 29.28 dBm|
2.0315000 GHz| 2.0675000 GHz|
40 Occ Bw 9.059334298 MHz] 40 Occ Bw 9.059334298 MHz]
i d
30 di \K 30 \7y X
20 df

691 pts

Span 20.0 MHz

CF 2.0673 GHz

691 pts

Il

10981270
Date: 12.FEB.2016 14:06:59

Span 20.0 MHz

Il

10981270

Date: 12.FEB.2016 14:39:43

64QAM / Bottom Channel

Spectrum

(=]

o att 10d8  SWT

Ref Level £0.00 dém  Offset 51,20 d8 & RBW 300 kHz

1ms @ VBW 1MHz Mode Sweep

@ 1Pk View

m1[1]

OceBw

28.74 dBm|
2.1035000 GHz|
9.059334298 MHz|

40 di

CF 2.1033 GHz

691 pts

Span 20.0 MHz

Il

10081270
Date: 12.FEB.2016 14:11:59

64QAM / Top Channel

64QAM / Middle Channel
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Transmitter Occupied Bandwidth (continued)

Test Equipment Used:

Asset Date Cal.
No Instrument Manufacturer Type No. Serial No. Calibration Interval
’ Due (Months)

M1785 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 23 Apr 2016 12

M1835 | Signal Analyser Rohde & Schwarz FSV30 103050 18 Feb 2016 12

A2006 | Attenuator Narda 769-30 06588 Calibrated -
before use

A2007 | Attenuator Narda 769-20 001 Calibrated -
before use

A250 | 50 Q Termination Narda 376BNM 1411 Calibrated -
before use

G0607 | Signal Generator Rohde & Schwarz SMU200A 100943 18 Jul 2016 36

GO0565 | Power Supply Hewlett Packard E4356A US39290102 Calibrated -
before use

M1229 | Multimeter Fluke 179 87640015 23 Apr 2016 12

Page 44 of 81 UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP10981270JDO01A V2.0

VERSION 2.0 ISSUE DATE: 12 MAY 2016

5.2.3. Transmitter Conducted Emission Mask

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 18 February 2016
Test Sample Serial Number: BFZBG01000210

FCC Reference: Parts 74.637(a)(2)(i), 74.637(c)(3), 2.1051 and notes below

Test Method Used: KDB 971168 D01 Section 6.0

Environmental Conditions:

Temperature (°C): 25

Relative Humidity (%): 25

Note(s):

1.

Measurements were performed with the EUT transmitting with 5 MHz and 10 MHz channel bandwidths,
using QPSK, 16QAM and 64QAM modulation schemes, with full resource blocks.

Calculations of the emission mask specified in Part 74.637(a)(2)(i), were performed using 6 and 12 MHz
as values for the authorised bandwidth, for the 5 and 10 MHz channel bandwidths respectively. The
authorised bandwidth and mask parameters were established in pre-filing KDB inquiry consultation with
FCC Lab.

The emission mask defined in Part 74.637(a)(2)(i), is based on the use of a 4 kHz resolution bandwidth.
The nearest resolution bandwidth of the signal analyser at or above the 4 kHz reference bandwidth (Brgr)
was 5 kHz. Measurements were performed with the signal analyser’s resolution bandwidth set to 5 kHz.
In accordance with Part 74.637(c)(3), limits were reduced by a factor of:

10*10g10[(Brer in megahertz)/(Bres in megahertz)] = 10*log;o[(4*10)/(5*10%)] = -1 dB

The mask reference level was set relative to mean carrier power (Pyean), as presented in Section 5.2.1 of
this test report, using the limit line Y-Offset function of the signal analyser. It was set equal to the
difference between the signal analyser reference level and the calculated mean power.

The signal analyser was connected to one RF port on the EUT, using suitable attenuation and RF cable.
The second RF port was terminated into a 50 Q load. An RF level offset was entered on the spectrum
analyser to compensate for the loss of the attenuators and RF cables.

The signal analyser’'s number of sweep points was set to greater than twice the span divided by the
RBW.

No mask incursions were observed. The result is compliant.
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Transmitter Conducted Emission Mask (continued)

Test setup:
Laptop PC —» 50 Q Termination
\
Port RF1 0r RF2 frmmd
Multimeter < DC Power Supply > EUT rortrr2orrn »| RF Attenuators Signal Analyser

1

50 Q Termination
) (x2)
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Transmitter Conducted Emission Mask (continued)

Results: 5 MHz Channel Bandwidth / QPSK / Port RF1

Spectrum ] :%: Spectrum ] :%:
Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz
o Att 10de SWT  120ms @ VBW 20 kHz  Mode Sweep o Att 1008 SWT  120ms @ VBW 20kHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
m1[1] -2.28 dBm| m1[1] -2.17 dBm|
2.02850000 GHz} 2.06750000 GHz}
and and
20d 20d
10 df 10 df
od L ‘ od L ‘
-10d ( -10d (
-20d J ] -20d I ]
-30d } \ 30 } \
ana _an o
lPart 74.637 aM [Part 74.637 6M
50 dBm— Gl

CF 2.0285 GHz

Il

12001 pts

Span 80.0 MHz

CF 2.0675 GHz

10981270
Date: 18.FEB.2016 16:46:36

12001 pts

Span 80.0 MHz

Il

10981270
Date: 18.FEB.2016 13:40:42

Bottom Channel

Spectrum

=]

| Att 10de  SWT
SGL Count 300/300

Ref Level 40.00 dem  Offset 51.20 dB @ RBW 5 kHz

120 ms @ VBW 20 kHz  Mode Sweep

@ 1Rm View

m1[1]

-1.79 dBm)|
2.10650000 GHz|

lpart 74537 oM

o

CF 2.1065 GHz

12001 pts

Span 80.0 MHz

Il

10981270
Date: 18.FEB.2016 16:17:15

Top Channel

Middle Channel
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Transmitter Conducted Emission Mask (continued)

Results: 5 MHz Channel Bandwidth / QPSK / Port RF2

Spectrum ] :%I Spectrum ] :%I
Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz
o Att 10de SWT  120ms @ VBW 20 kHz  Mode Sweep o Att 1008 SWT  120ms @ VBW 20kHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
m1[1] -4.49 dBm| M1[1] -3.31 dBm|
2.02850000 GHz} 2.06750000 GHz}
and and
20d 20d
10 df 10 df
od - od A

15}
15} 5

TS IR I I A I S A I A W S A S G T J
[Part 74,637 614

[Part 74.637 611

S0

CF 2.0285 GHz

i I i QRN o

10981270
Date: 18.FEB.2016 17:27:44 Date: 18.FEB.2016 13:53:48

12001 pts Span 30.0 MHz CF 2.0675 GHz

12001 pts

Span 80.0 MHz

Bottom Channel Middle Channel

Spectrum :%I
Ref Level 40.00 dém  Offset 51.20 d8 @ RBW 5 kHz

| Att 10de  SWT 120 ms @ VBW 20 kHz  Mode Sweep
SGL Count 300/300

@ 1Rm View

m1[1] -2.15 dBm|
2.10650000 GHz}
and

15}

Part 74537 6m /«‘V Mww
o I,

CF 2.1065 GHz 12001 pts Span 30.0 MHz
e
)i CIRIRARED o

10981270
Date: 18.FEB.2016 14:34:25

Top Channel
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Transmitter Conducted Emission Mask (continued)

Results: 5 MHz Channel Bandwidth / 16QAM / Port RF1

Spectrum ] :%I Spectrum ] :%I
Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz
o Att 10de SWT  120ms @ VBW 20 kHz  Mode Sweep o Att 1008 SWT  120ms @ VBW 20kHz  Mode Sweep
SGL Count 300/300 SGL Count 300/300
[@1Rm View [@1Rm View
m1[1] -3.77 dBm| M1[1] -3.77 dBm|
2.02850000 GHz} 2.06750000 GHz}
and and
20d 20d
10 df 5 10 df o w
i [ tics ‘ i ‘ i3 ‘
-10d ‘ l -10d J l
N J ] N / I l \
-30d } \ -30d } \
lpart 73637 M bart 7437 6w
50 dBm— Sl
CF 2.0285 GHz 12001 pts Span 80.0 MHz CF 2.0675 GHz 12001 pts Span 80.0 MHz
e
)i [l )i CIRIRARED o
10981270 10981270
Date: 18 FEB.2016 16:57:30 Date: 18 FEB.2016 13:30:35

Bottom Channel Middle Channel

Spectrum :%I
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Transmitter Conducted Emission Mask (continued)

Results: 5 MHz Channel Bandwidth / 16QAM / Port RF2

Spectrum ] :%I Spectrum ] :%I
Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz
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Transmitter Conducted Emission Mask (continued)

Results: 5 MHz Channel Bandwidth / 64QAM / Port RF1

Spectrum ] :%I Spectrum ] :%I
Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz Ref Level 40.00 dém  Offset G1.20 dB @ RBW G kHz
o Att 10de SWT  120ms @ VBW 20 kHz  Mode Sweep o Att 1008 SWT  120ms @ VBW 20kHz  Mode Sweep
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Transmitter Conducted Emission Mask (continued)

Results: 5 MHz Channel Bandwidth / 64QAM / Port RF2

12001 pts

Span 80.0 MHz

Spectrum ] :%: Spectrum ] :%:
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=0 d
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Bottom Channel

Spectrum :%:
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20 d
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10 ) ]
20 I )
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o VY
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p—
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Transmitter Conducted Emission Mask (continued)

Results: 10 MHz Channel Bandwidth / QPSK / Port RF1

Spectrum ]

(=]

Ref Level 40.00 dem  Offset 51,20 dB @ RBW 5 kHz

Spectrum ]

(=]

Ref Level 40.00 dem  Offset 51,20 dB @ RBW 5 kHz

jo Att 10dB  SWT 240 ms @ VBW 20 kHz  Mode Sweep jo Att 10dB  SWT 240 ms @ VBW 20 kHz  Mode Sweep
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(@ LRm View (@ LRm View
Mil1] -4.91 dBm Mi1] -4.52 dBm)
2.03150000 GHz| 2.06750000 GHz|
30 30
20 20
10d 10d8
i W
od J ; od - l
-10di J -10di \
204 J l 204 J ]
=30 di =30 di
andnee r \ 4 r \
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[
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24001 pts
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Spectrum

(=]
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Transmitter Conducted Emission Mask (continued)

Results: 10 MHz Channel Bandwidth / QPSK / Port RF2

Spectrum ] :%I Spectrum ] :%I
Ref Level 40.00 dém  Offset 51.20 dB @ RBW 5 kHz Ref Level 40.00 dém  Offset 51.20 dB @ RBW 5 kHz
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Transmitter Conducted Emission Mask (continued)

Results: 10 MHz Channel Bandwidth / 16QAM / Port RE 1

Spectrum ] :%I Spectrum ] :%I
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Transmitter Conducted Emission Mask (continued)

Results: 10 MHz Channel Bandwidth / 16QAM / Port RE 2

Spectrum ] :%I Spectrum ] :%I
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Transmitter Conducted Emission Mask (continued)

Results: 10 MHz Channel Bandwidth / 640AM / Port RE 1
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Transmitter Conducted Emission Mask (continued)

Results: 10 MHz Channel Bandwidth / 64QAM / Port RE 2
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Transmitter Conducted Emission Mask (continued)

Test Equipment Used:

Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M1785 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 23 Apr 2016 12
M1873 | Signal Analyser Rohde & Schwarz FSV30 103074 03 Jul 2016 12
Calibrated
A2006 | Attenuator Narda 769-30 06588 before use -
Calibrated
A2007 | Attenuator Narda 769-20 001 before use -
A250 | 50 Q Termination Narda 376BNM 1411 Calibrated -
before use
G0607 | Signal Generator Rohde & Schwarz SMU200A 100943 18 Jul 2016 36
Calibrated
G0565 | Power Supply Hewlett Packard E4356A US39290102 before use -
M1229 | Multimeter Fluke 179 87640015 23 Apr 2016 12
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5.2.4. Transmitter Conducted Emissions

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 04 May 2016
Test Sample Serial Number: BBRBG010042A

FCC Reference: Parts 74.637(a)(2)(iii), 74.637(c)(3) and 2.1051

Test Method Used: KDB 971168 D01 Section 6.0 & 8.0

Frequency Range: 9 kHz to 22 GHz

Environmental Conditions:

Temperature (°C): 23

Relative Humidity (%): 33

Note(s):

1. Pre-scans were performed with the EUT transmitting at maximum power with 5 MHz Channel Bandwidth

10.

11.
12.

using 16QAM modulation scheme, as this was found to produce the highest output level and therefore
deemed worst case.

Testing was performed to 22 GHz, as this was equal to at least the tenth harmonic of the highest
fundamental frequency (2106.5 MHz).

Freqguencies covered in this section of the test report, are those that are removed by more than 250
percent of the authorized bandwidth.

For the middle channel of operation using a 5 MHz channel bandwidth, frequency band 2052.5 to 2082.5
MHz contains frequencies that removed less or equal to £250% of the authorised bandwidth The
emission requirement of 74.637(c)(3) for this band was tested separately and the results reported in
Section 5.2.3 of this test report.

For the frequency ranges 9 kHz to 150 kHz, 150 kHz to 30 MHz, 30 MHz to 1 GHz and 1 GHz to 22 GHz,
resolution bandwidths Bres of 1 kHz, 10 kHz, 100 kHz and 1 MHz were used respectively.

Part 74.637(a)(2)(iii) defines the required emission attenuation level when measured in a 4 kHz reference
bandwidth Brer. In accordance with Part 74.637(c)(3), where Bres and Brer are not equal, a correction of
10*l0g10[(Brer in megahertz)/(Bgres in megahertz)] shall be applied

The correction factor was calculated as follows:

For the frequency range 9 kHz to 150 kHz: 10*Ioglo[(4*10'3)/(1*10'3)J =6.0dB
For the frequency range 150 kHz to 30 MHz: 10*log;0[(4*107%)/(10*10)] = -4.0 dB
For the frequency range 30 MHz to 1 GHz: 10*l0g;,[(4*10%)/(100%10%)] = -14.0 dB

For the frequency range 1 GHz to 22 GHz: 10*log;o[(4*10°)/(1)] = -24.0 dB

On each of the frequency ranges, emissions from both antenna ports were measured and combined
using the measure and sum spectral maxima across the outputs method stated in FCC KDB 662911
DO1.

Compliance on each of the frequency ranges mentioned above, is shown using the highest combined
emission level of each measured frequency range

The signal analyser was connected to one RF port on the EUT, using suitable attenuation and RF cable.
The second RF port was terminated into a 50 Q load. An RF level offset was entered on the spectrum
analyser to compensate for the loss of the attenuator and RF cables.

The signal analyser’'s number of sweep points was set to greater than twice the span divided by the RBW.

All emissions were 220 dB below the applicable limit or below the level of the noise floor of the measuring
receiver.
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Transmitter Conducted Emissions (continued)

Test setup:
Laptop PC —» 50 Q Termination
Y
Multimeter DC Power Supply > EUT ot rr2orrrt »| RF Attenuators »| Signal Analyser
50 Q Termination
> (x2)
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Transmitter Conducted Emissions (continued)

Results: Frequency Range 9 kHz — 150 kHz / B

REF = 4 kHZ, Bres=1 kHz

Page 62 of 81

Port RF1 Port RF2
Emission Corrected Corrected
Frequency Cé)r:?SuS?(t;d Correction Conducted Cé)r:?Sus?(t)?]d Correction Conducted
(kHz) Level Factor Emission Level Factor Emission
(dB) Level (dB) Level
(dBm) (dBm)
(dBm) (dBm)
9.000 (Port RF1)
9.904 (Port RF2) -69.7 6.0 -63.7 -69.1 6.0 -63.1
RF Port 1 RF Port 2 .
I Corrected Corrected Combined
Emission Conducted - .
Frequenc Conducted Conducted Emission Limit Margin Result
quency Emission Emission (dBm) (dB)
(kHz) Level Level Level
(dBm) (dBm) (dBm)
9.000 (Port RF1) ) ) ) ) .
9.904 (Port RF2) 63.7 63.1 60.4 13.0 47.4 Complied
Results: Frequency Range 150 kHz —30 MHz /B rer =4 kHz, Bres = 10 kHz
Port RF1 Port RF2
Emission Corrected Corrected
Frequency Cé)rz?si?;id Correction Conducted Cé)rz?sus(i:(t;d Correction Conducted
(kHz) Level Factor Emission Level Factor Emission
(dBm) (dB) Level (dBm) (dB) Level
(dBm) (dBm)
174.875 (Port RF1)
174.875 (Port RF2) -63.0 -4.0 -67.0 -63.1 -4.0 -67.1
RF Port 1 RF Port 2 Combined
- Corrected Corrected
Emission Conducted . .
Conducted Conducted o Limit Margin
Frequency o o Emission Result
Emission Emission (dBm) (dB)
(kHz) Level
Level Level (dBm)
(dBm) (dBm)
174.875 (Port RF1) .
174.875 (Port RF2) -67.0 -67.1 -64.0 -13.0 51.0 Complied
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Transmitter Conducted Emissions (continued)

Results: Frequency Range 30 MHz —1 GHz /B grer = 4 kHz, Bres = 100 kHz

2046.185 (Port RF2)

Port RF1 Port RF2
Emission Corrected Corrected
Frequency Cé)rrr:?sus?éid Correction Conducted CEOrrrltijsus(i:(t:)id Correction Conducted
(MHz) Level Factor Emission Level Factor Emission
(dBm) (dB) Level (dBm) (dB) Level
(dBm) (dBm)
990.300 (Port RF1) ) i i i i )
955.865 (Port RF2) 58.8 14.0 72.8 58.8 14.0 72.8
RF Port 1 RF Port 2 .
Emission Corrected Corrected Ccc?rﬁrc]jzl(r:]ti(é
Conducted Conducted S Limit Margin
Frequency Emission Emission Emission (dBm) (dB) Result
(MHz) Level Level Level
(dBm) (dBm) (dBm)
990.300 (Port RF1) .
955.865 (Port RF2) -72.8 -72.8 -69.8 -13.0 56.8 Complied
Results: Frequency Range 1 GHz — 22 GHz /B grer =4 kHZ, Bres = 1 MHz
Port RF1 Port RF2
Emission Corrected Corrected
Frequency Cé)r:?susféid Correction Conducted Cé)r:?sus?éid Correction Conducted
(MHz) Level Factor Emission Level Factor Emission
(dBm) (dB) Level (dBm) (dB) Level
(dBm) (dBm)
2025.135 (Port RF1)
2046.185 (Port RF2) -32.7 -24.0 -56.7 -314 -24.0 -55.4
RF Port 1 RF Port 2 Combined
- Corrected Corrected
Emission Conducted - .
Conducted Conducted o Limit Margin
Frequency Emission Emission Emission (dBm) (dB) Result
(MHz) Level Level Level
(dBm) (dBm) (dBm)
2025.135 (Port RF1) 56.7 -55.4 53.0 130 40.0 Complied

ULVSLTD
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Transmitter Conducted Emissions (continued)
Results: Port RF1

@ REW 1 kHz @ REW 10 kHz Marker 1 [T1
VBW 3 kHz VBW 30 kHz 62. 9!
Ref 0 dBm At 10 dB SWI 145 ms Ref 0 dBm At 10 dB SWI 300 ns 174
0 Ofget 304 dB 0 Ofget 302 dB
sl 300 300 sw| 300 300
L k-
[ UANAAAAAAANANA_~N
100 100
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 Mz
10981270 10981270
et e: 4wy, 2016 12:02:56 et e: 4wy, 2016 12:17:14
v@) REW 100 kHz  Narker 1 [T1 ] REW 1 M Merker 1 [T1
VBW 300 kHz 3 dBm VBW 3 Mz 32.66 dBm
Ref 30 dBm At 10 dB SWr 100 ms 990. 300¢ Mz Ref 30 dBm At 10 dB S 10 s 2025135000 G
30 Off get 30 |dB 30 Off get 306 dB
s 300 of 300 s 300
| L
Kl
-70 -70
Start 30 Mz 97 MHz/ Stop 1 Gz Start 1 Gz 105. 25 MHz/ Stop 2.0525 Gz
10981270 10981270
et e: 4. wav. 2016 12:25:19 ot e: 4wy, 2016 12:33:47
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Transmitter Conducted Emissions (continued)

RBW 1 MHz 1T
VBW 3 Mz 32.70 dBm
Ref 30 dBm At 10 dB SWI 20 s 2.082500000 GHz
30 Offget 311 dB
=1,
| AP 300 of 300
2052.5 MHz to 2082.5 MHz 3
Refer to Transmitter Conducted Emission Mask H
section of this test report o | S A N
;a" 2.0825 GHz 191.75 MHz/ Stop 4 Gz
10981270
[Dat e: 4. MAY. 2016 14:42:52
(% e (% s e
Ref 30 dBm Att 10 dB SWI 50 ms 6.201000000 GHz Ref 30 dBm At 10 dB SWr 50 ns

30 Cfffet 326 dB

600 MHz/ Stop 10 G

10981270
Date: 4.MAY.2016 14:27:27

30 offfet 314 dB

10981270

Date: 4. MAY. 2016 12:39: 50

800 M/

Stop 18 Gz
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Transmitter Conducted Emissions (continued)

10981270
Date: 4. MAY. 2016 12: 46: 25

%) RBW 1 Mz Marker 1 [T1 ]
VBW 3 Mz 47.97 den
Ref 30 dBm At 10 dB Swr 35 m 21. 410000000 GHz
30 offfet 30]7 dB
w300 0
S | I S N ——
-70
start 18 Gz 400 MHz/ Stop 22 G
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Transmitter Conducted Emissions (continued)

Results: Port RF2

Date: 4. MAY. 2016 11:43: 27

Date: 4.MAY. 2016 11:37:51

® RBW 1 kHz Marker 1 [T1 ] RBW 10 kHz Marker 1 [T1]
VBW 3 kHz 69. 08 dBm VBW 30 kHz 63.06 dBm
Ref 0 dBm At 10 dB SWI 145 s 1 Ref 0 dBm At 10 dB SWI 300 ns 174. 875000000 kHz
0 Ofget 304 dB 0 Ofget 302 dB
L LA] L LA]
. .
se| 300 f 300 i s 300 .
L C L
I, M
e tn A o ‘\\w |
-100 -100
Start 9 kHz 14.1 kHz/ Stop 150 kHz Start 150 kHz 2.985 MHz/ Stop 30 MHz
10981270 10981270
[Date: 4. MAY. 2016 11:59:04 [Date: 4. MAY. 2016 11:54:53
® RBW 100 kHz  harker 1 (T1] REW 1 M Marker 1 (T1 ]
VBW 300 kHz 58.78 dBm VBW 3 Mz 31.45 dBm
Ref 30 dBm At 10 dB SWI 100 ms Ref 30 dBm At 10 dB SWI 10 ns 2. 046185 Gz
30 Off get 30 |dB 30 Off get 306 dB
LA] LA]
. .
s 300 of 300 s 300 300 o
[ 75_.\
1
v
70 -70
Start 30 Mz 97 MHz/ Stop 1 Gz Start 1 Gz 105. 25 MHz/ Stop 2.0525 G
10981270 10981270
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Transmitter Conducted Emissions (continued)

RBW 1 MHz Marker 1 [T1
VBW 3 Mz 31.71 dBm
Ref 30 dBm At 10 dB SWI 20 s 2.082500000 GHz
30 Offget 311 dB
I
"
2052.5 MHz to 2082.5 MHz 3
Refer to Transmitter Conducted Emission Mask F
section of this test report o] S A N N
Start 2.0825 Gz 191.75 MHz/ Stop 4 Gz
10981270
[Dat e: 4. MAY. 2016 14:38:51
@ REW 1 Mt Mirker 1[T1] @ REW 1 Mt
VBW 3 MHz 44.99 dBm VBW 3 Mz
Ref 30 dBm Att 10 dB SWI 50 ms 6. 202000000 GHz Ref 30 dBm At 10 dB SWr 50 ns
30 Offset 32/6 dB 30 Offget 31/4 dB
I I
E
A WS S A VO IS N N N S I R SR TR R [ W
Start 4 Gz 600 MHz/ Stop 10 GHz Start 10 GHz 800 MHz/ Stop 18 GHz
10981270 10981270
[Date: 4. MAY. 2016 14:33: 26 [Date: 4. MAY. 2016 12:42:37
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Transmitter Conducted Emissions (continued)

@ RBW 1 Mz Mar ker 1[\’,_]“’ )
LAl
|=
NP S U R N SR BN IS A S A
Test Equipment Used:
Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2002 | Thermohygrometer Testo 608-H1 45041825 02 Apr 2017 12
M1874 | Test Receiver Rohde & Schwarz ESU26 100553 11 Apr 2017 12
A2525 | Attenuator AtlanTecRF AN18W5-10 | 832827#3 Calibrated -
before use
A1397 | Attenuator Weinschel WA46-20 A128 Calibrated -
Associates before use
A1975 | High Pass Filter AtlanTecRF AFH-03000 83640A 26 Apr 2017 12
L Calibrated
A250 50 Q Termination Narda 376BNM 1411 before use -
M1252 | Signal Generator Hewlett Packard 83640A 3119A00489 26 Oct 2017 36
G0628 | Signal Generator Rohde & Schwarz SMBV100A 261847 25 Jan 2017 12
G0565 | Power Supply Hewlett Packard E4356A Us39290102 | Calibrated -
before use
M1269 | Multimeter Fluke 179 90250210 26 May 2016 12
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5.2.5. Transmitter Radiated Spurious Emissions

Test Summary:

Test Engineer: Nick Steele Test Dates: 18 February 2016,

19 February 2016 &
24 February 2016

Test Sample Serial Number: BFZBG01000210

FCC Reference: Parts 74.637(a)(2)(iii), 74.637(c)(3), 2.1053 and notes below
Test Method Used: KDB 971168 D01 Section 6.1

Frequency Range: 30 MHz to 22 GHz

Environmental Conditions:

Temperature (°C): 19to 23

Relative Humidity (%): 30to 31

Note(s):

1. Pre scans were performed with the EUT was set to transmit with a 5 MHz channel bandwidth with
16QAM modulation and full Resource Blocks, as this was found to have the highest output power.

2. The emission seen on the 1 GHz to 4 GHz plot at approximately 2067.5 MHz is the EUT carrier.

3. All emissions shown on the pre-scan plots were investigated and found to be ambient or >20 dB below
the applicable limit or below the measurement system noise floor. Therefore the highest peak noise floor
reading of the measuring receiver was recorded in the table below.

4. Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) 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.

5. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number K0002) 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. Final measurements above 1 GHz were performed in
a semi-anechoic chamber (Asset Number K0001) 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.
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Transmitter Radiated Spurious Emissions (continued)

Test setup:
Terminated Optical
Cable
GPS Antenna Laptop PC
A
Measurement .
o Antenna Attenuator — Test Receiver
y
50 Q Termination Power Supply
(x4)
) Laptop PC
Anechoic or Semi-anechoic chamber
UL VS LTD Page 71 of 81




TEST REPORT SERIAL NO: UL-RPT-RP10981270JDO01A V2.0

VERSION 2.0 ISSUE DATE: 12 MAY 2016

Transmitter Radiated Spurious Emissions (continued)

Results:

Frequency Antenna Level Limit Margin

(MHz) Polarity (dBm) (dBm) (dB) Result

18000.000 Vertical -38.6 -13.0 25.6 Complied

Nar ker 1 [T1] RBW 100 kHz  RF Att 20 dB @ FBW 1 Mt Narker 1 [T1]
Ref Lvi -38.76 dBm VBW 300 kHz VBW 3 Mz 41.60 dBm
0 dBm 374. 06813627 MHz SWr 245 ms Uni t dBn Ref 10 dBm At 20 dB SWI 20 s 3.995192308 GHz
10 Ofset 10/2 dB
1
i
‘ Bl
o v/\UA L | [ T u
e
60|
_rf Nl U uny
- 70
a0
Start 1 GHz 300 MHz/ Stop 4 G
10
Start 30 MHz 97 MHz/ Stop 1 GHz 0981270
[Corment A: 10981270 [Date: 18.FEB. 2016 21:38:51
[Dat e: 24. FEB. 2016 22:42: 36

® REW 1 Mz Merker 1 [T1 @ REW 1 Mz Merker 1 [T ]
VBW 3 Mz VBW 10 MHz 50. 48 dBm

Ref 10 dBm At 20 dB SWr 20 ms Ref  10.2 dBm At 10 dB SWr 20 ms 7.727564103 GHz
10 Gfget 102 dB Merkdr 2 [T1 1020 tfet 102 a8
7435
L
f—p1 -1 R
g ———
-9
Start 4 G 200 M/ Stop 6 G Start 6 G 200 M2/ Stop 8 G
10981270 10981270
Date: 18.FEB. 2016 22:15:11 Date: 18.FEB. 2016 22:53:04
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Transmitter Radiated Spurious Emissions (continued)

RBW 1 M Marker 1 RBW 1 M Marker 1
VBW 10 Mz VBW 3 Mi

Ref 10 dBm At 10 dB SW 30 ms Ref 10 dBm At 0dB SW 35 ms

10 affet  10[3 dB Mar kg 10 affet 106 dB

F—pp1 -13 ——o1 -1

90 90

Start 8 G 475 M/ Stop 12.75 Gz Start 12.75 Gz 525 Miz/ Stop 18 Gz
10981270 10981270
Date: 18.FEB. 2016 23:17:21 Date: 18. FEB. 2016 23:50: 42

® RBW 1 M Mirker 1 [T1
VBW 3 Mz

Ref 10 dBm At 20 dB SWr 25 ms

10

F———iyo1 -13

A0 IS pa—

-90

Start 18 Gz 400 Mz/ Stop 22 Gz
10981270

Date: 19. FEB. 2016  00: 40: 10
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Transmitter Radiated Spurious Emissions (continued)

Test Equipment Used:

Asset i ) Date Cal.
No. Instrument Manufacturer 'ype No. Serial No. Calibration Interval
Due (Months)
M1623 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 11 Jan 2017 12
K0001 | 5m RSE Chamber Rainford EMC N/A N/A 12 Jan 2017 12
A259 Antenna Chase CBL6111A 1513 09 Apr 2016 12
M1273 | Test Receiver Rohde & Schwarz ESIB 26 100275 19 Mar 2016 12
G0543 | Amplifier Sonoma 310N 230801 29 May 2016 3
A1834 | Attenuator Hewlett Packard 8491B 10444 05 Mar 2016 12
M1656 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 23 Apr 2016 12
K0002 | 3m RSE Chamber Rainford EMC N/A N/A 01 May 2016 12
M1886 | Test Receiver Rohde & Schwarz ESU26 100554 21 May 2016 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 19 Dec 2016 12
A1396 | Attenuator Huber & Suhner 6810.17.B 757987 05 May 2016 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
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5.2.6. Transmitter Frequency Stability (Temperature Varia ___ tion)
Test Summary:
Test Engineer: Georgios Vrezas Test Date: 17 February 2016

Test Sample Serial

Number:

BFZBG01000210

FCC Reference:

Parts 74.661 and 2.1055

Test Method Used:

KDB 971168 D01 Section 9.0 referencing FCC CFR Part 2.1055

Environmental Conditions:

Ambient Temperature (°C):

24

Ambient Relative Humidity (%):

32

Note(s):

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

2. An external GPS antenna was connected to the GPS antenna port of the EUT. Using the
communications software Teraterm, it was seen that the EUT was frequency locked to 10 satellites.

3. The EUT was configured to transmit an unmodulated CW test tone in order to measure the frequency

stability.

4. Measurements were made using the frequency count function of the test receiver.

Test setup:
Environmental Chamber
”i
)
Probe EUT b
<
[ ]
v v \ 4 Y
Thermometer RF Attenuators 500 T(exrg;ination DC Power Supply Laptop PC GPS Antenna
Signal Analyser Multimeter
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Results: Bottom Channel (2028.5 MHz)

(°C) (MH2) (MH2) (%) (%) (%)
30 2028.500000 | 2028.499973 | 0.000001 0.005 0.004999 | Complied
20 2028.500000 | 2028.499975 | 0.000001 0.005 0.004999 | Complied
10 2028.500000 | 2028.499974 | 0.000001 0.005 0.004999 | Complied
0 2028.500000 | 2028.499974 | 0.000001 0.005 0.004999 | Complied
10 2028.500000 | 2028.499975 | 0.000001 0.005 0.004999 | Complied
20 2028.500000 | 2028.499975 | 0.000001 0.005 0.004999 | Complied
30 2028.500000 | 2028.499975 | 0.000001 0.005 0.004999 | Complied
40 2028.500000 | 2028.499975 | 0.000001 0.005 0.004999 | Complied
50 2028.500000 | 2028.499975 | 0.000001 0.005 0.004999 | Complied
Results: Top Channel (2106.5 MHz)
(°C) (MH2) (MH2) (%) (%) (%)
30 2106.500000 | 2106.499972 | 0.000001 0.005 0.004999 | Complied
20 2106.500000 | 2106.499972 | 0.000001 0.005 0.004999 | Complied
10 2106.500000 | 2106.499975 | 0.000001 0.005 0.004999 | Complied
0 2106.500000 | 2106.499974 | 0.000001 0.005 0.004999 | Complied
10 2106.500000 | 2106.499976 | 0.000001 0.005 0.004999 | Complied
20 2106.500000 | 2106.499976 | 0.000001 0.005 0.004999 | Complied
30 2106.500000 | 2106.499976 | 0.000001 0.005 0.004999 | Complied
40 2106.500000 | 2106.499975 | 0.000001 0.005 0.004999 | Complied
50 2106.500000 | 2106.499976 | 0.000001 0.005 0.004999 | Complied
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Transmitter Frequency Stability (Temperature Variat

ion) (continued)

Test Equipment Used:

Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M1659 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 23 Apr 2016 12
M1873 | Signal Analyser Rohde & Schwarz FSV30 103074 03 Jul 2016 12
A2006 | Attenuator Narda 769-30 06588 Calibrated ;
before use
A2007 | Attenuator Narda 769-20 001 Calibrated -
before use
A250 | 50 Q Termination Narda 376BNM 1411 Calibrated -
before use
G0607 | Signal Generator Rohde & Schwarz SMU200A 100943 18 Jul 2016 36
G0565 | Power Supply Hewlett Packard E4356A US39290102 Calibrated -
before use
M1229 | Multimeter Fluke 179 87640015 23 Apr 2016 12
E0513 | Environmental TAS LT600 Series | 23900506 Calibrated -
Chamber 3 before use
M1643 | Thermometer Fluke 52I1 18890136 23 Apr 2016 12
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5.2.7. Transmitter Frequency Stability (Voltage Variation )

Test Summary:

Test Engineer: Georgios Vrezas Test Date: 17 February 2016
Test Sample Serial Number: BFZBG01000210

FCC Reference: Parts 74.661 and 2.1055

Test Method Used: KDB 971168 D01 Section 9.0 referencing FCC CFR Part 2.1055

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 32
Note(s):

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

2. An external GPS antenna was connected to the GPS antenna port of the EUT. Using the
communications software Teraterm, it was seen that the EUT was frequency locked to 10 satellites.

3. The EUT was configured to transmit an unmodulated CW test tone in order to measure the frequency
stability.

4. Measurements were made using the frequency count function of the test receiver.

Test setup:
Environmental Chamber
”i
)
Probe EUT b
<
[ ]
v v \ 4 Y
Thermometer RF Attenuators 500 T(exrg;mahon DC Power Supply Laptop PC GPS Antenna
Signal Analyser Multimeter
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Transmitter Frequency Stability (Voltage Variation) (continued)
Results: Bottom Channel (2028.5 MHz)
Supply Assigned Measured Frequency I .
Voltage Frequency Frequency Error L('(r; ')t M?Or/g)m Result
(VDC) (MHz) (MHz) (%) 0 °
-40.8 2028.500000 | 2028.499975 0.000001 0.005 0.004999 Complied
-55.2 2028.500000 | 2028.499976 0.000001 0.005 0.004999 Complied
Results: Top Channel (2106.5 MHZz)
Supply Assigned Measured Frequency - .
Voltage Frequency Frequency Error L('(r; ')t M?Or/g)m Result
(VDC) (MHz) (MHz) (%) 0 0
-40.8 2106.500000 | 2106.499976 0.000001 0.005 0.004999 Complied
-55.2 2106.500000 | 2106.499976 0.000001 0.005 0.004999 Complied
Test Equipment Used:
Asset Date Cal.
N Instrument Manufacturer Type No. erial No. Calibration Interval
0.
Due (Months)
M1659 | Thermohygrometer JM Handelspunkt 30.5015.13 None stated 23 Apr 2016 12
M1873 | Signal Analyser Rohde & Schwarz FSV30 103074 03 Jul 2016 12
A2006 | Attenuator Narda 769-30 06588 bca”brawd -
efore use
A2007 | Attenuator Narda 769-20 001 Calibrated -
before use
A250 | 50 Q Termination Narda 376BNM 1411 Calibrated -
before use
G0607 | Signal Generator Rohde & Schwarz SMU200A 100943 18 Jul 2016 36
G0565 | Power Supply Hewlett Packard E4356A US39290102 Calibrated -
before use
M1229 | Multimeter Fluke 179 87640015 23 Apr 2016 12
E0513 Environmental TAS LT600 23900506 Calibrated -
Chamber Series 3 before use
M1643 | Thermometer Fluke 52l1 18890136 23 Apr 2016 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
99% Occupied Bandwidth 2025 MHz to 2110 MHz 95% +3.92 %
Conducted Carrier Output Power 2025 MHz to 2110 MHz 95% +1.13 dB
Conducted Emissions 9 kHz to 22 GHz 95% +2.62 dB
Conducted Emission Mask 2001.5 MHz to 95% +2.62 dB
2133.5 MHz
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +5.65 dB
Radiated Spurious Emissions 1 GHz to 22 GHz 95% 12.94 dB
Frequency Stability 2025 MHz to 2110 MHz 95% 10.92 ppm

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

Revision Details

Version
Number Page No(s) | Clause
1.0 - - Initial Version
2.0 45 - Modified Note 2 and corrected Note 3
5, 45, 60 & Changed FCC references
70
62 & 63 Removed antenna gain from results tables and recalculated result
All Removed band edge sections
--- END OF REPORT ---
ULVSLTD Page 81 of 81




