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1. Customer Information

Company Name: Cambium Networks Ltd
Address: Unit B2/3, Linhay Business Park
Eastern Road
Ashburton

Devon TQ13 7UP
United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.247

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) - Section 15.247

Specification Reference:

47CFR15.207 and 47CFR15.209

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart C (Intentional Radiators) — Sections 15.207 and 15.209

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:

23 February 2015 to 10 March 2015

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
Part 15.207 Transmitter AC Conducted Emissions )
Part 15.247(a)(2) Transmitter Minimum 6 dB Bandwidth )
Part 15.247(e) Transmitter Power Spectral Density )

15.247(b)(3), 15.147(b)(4)

& Part 15.247(c)(1)(ii) Transmitter Conducted Output Power )
Part 15.247(d)/15.209(a) Transmitter Band Edge Conducted Emissions )
Part 15.247(d)/15.209(a) Transmitter Radiated Emissions )

Key to Results

@ - Complied Q- Did not comply

UL VS LTD
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2.3. Methods and Procedures

Reference: ANSI C63.4-2009

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

Reference: ANSI C63.4-2014

Title: American National Standard for Methods of Measurement of Radio-Noise
Emissions from Low-Voltage Electrical and Electronic Equipment in the Range
of 9 kHz to 40 GHz

Reference: ANSI C63.10-2009

Title: American National Standard for Testing Unlicensed Wireless Devices

Reference: ANSI C63.10-2013

Title: American National Standard of Procedures for Compliance Testing of
Unlicensed Wireless Devices

Reference: FCC KDB 558074 D01 v03r02 June 5, 2014

Title: Guidance for Performing Compliance Measurements on Digital Transmission
System (DTS) devices operating Under 815.247

Reference: FCC KDB 662911 D01 Multiple Transmitter Output v02r01 October 31, 2013

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

Reference: FCC KDB 662911 D02 v01, October 25 2011

Title: MIMO with Cross-Polarized Antennas

Reference: FCC KDB 174176 D01 Line Conducted FAQ v01, 03/06/2015

Title: AC power line conducted emissions, frequently asked questions

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:

Cambium Networks Ltd

Model Name or Number:

PMP 450i / PTP 450i

Hardware Version:

ODU: P2 (Mod)
Power Injector : Rev 02
Power Over Ethernet: Rev B

Software Version:

B135-PXP455-PRODTEST-2015FEB27

Serial Number: F50980BB0073

FCC ID: QWP-50450I

Description: PoE Power supply

Brand Name: LEADER ELECTRONICS INC.

Model Name or Number:

NU60-R550111-13 (Cambium Part No. NOOOO65L001B)

Serial Number:

13000019581409000667

Description: PoE Power supply
Brand Name: Cambium Networks
Model Name or Number: E100109B G

Part Number: C000065L002B
Serial Number: 1451008904

3.2. Description of EUT

The Equipment Under Test was a point to point transceiver operating in the 5725 MHz to 5850 MHz band.

The EUT is available in two configurations:

1. Connectorised with two external antenna ports.
2. Integrated with directional and sectorised flat plate antenna options.

Power is provided by a PoE supply.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

UL VS LTD
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3.4. Additional Information Related to Testing

Technology Tested:

Digital Transmission System

Type of Unit:

Microwave fixed radio link transceiver

Modes/Modulation:

QPSK, 16QAM, 64QAM, 256QAM

Intended Operating Environment:

Residential, Commercial and Light Industry

Data rates: 32.4,64.6,97.1 & 129.5 Mbp/s

Power Supply Requirement(s): Nominal PoE supply input 120 VAC 60 Hz
PoE output 48 VDC

Maximum Conducted Output Power: 27.6 dBm

Frequency Range:

5725 MHz to 5850 MHz

Channels Tested:

Channel Bottom Lowest Middle Highest Top

Bandwidth Channel Full Pwr. Channel Full Pwr. Channel
(MHz) Frequency Channel Frequency Channel Frequency

(MHz) (MHz) (MHz) (MHz) (MHz)

5 5730 5730 5788 5845 5845

10 5730 5733 5788 5842 5845

20 5735 5740 5788 5833 5840

40 5747 5750 5788 5821 5828

Note(s):

The EUT is unable to operate at full power and remain compliant on some lower and higher channels. Power
has been reduced on lower and higher channels in some configarations. ‘Lowest Full Pwr. Channel’ and
‘Highest Full Pwr. Channel’ in the table above show the lowest and highest channel frequencies that the EUT
can operate at full power and remain compliant. All channel frequencies between the ‘Lowest Full Pwr.
Channel’ and ‘Highest Full Pwr. Channel’ can operate at full power. Power settings used for testing are
shown in Section 4.2 of this test report.
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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: HP

Model Name or Number: EliteBook 8530W

Serial Number: 2CE00223BK

Description: Ethernet Hub

Brand Name: Netgear

Model Name or Number: GS605

Serial Number: 2N21223M02078
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3.6. Antenna

The table below lists the antennas that the manufacturer intends to use with this product when operating in
the 5725-5850 MHz band:

Type Stated Gain | Manufacturer Antenna Name Used Note

(dBi) for

Testing

Dual polarised 23.0 MARS MA-WAS56-DP23 - 1,3
plate (Integrated)
Dual polarised 17.0 Cambium 5093HH i 1,3
plate (Integrated)
Dual polarised
plate (External) 28.5 MARS MA-WAB56-DP28N X 2
4 ft Parabolic Dual | 4¢ Andrews PX4F-52-N7A/A X 2,4
Polarised
6 it Parabolic Dual | ¢ 4 Andrews PX6F-52-N7A/A - 4
Polarised
60° Sectorised 17.0 Laird ANT, AP Sector - 1
(External)
90° Sectorised 17.0 Laird ANT, AP Sector X 2
(External)
90° Sectorised .
(External) 17.0 Proprietary Part No. A005189 - 1
90° Sectorised 16.0 MARS MA-WD56-DP16PCMW - 1,3
(Integrated)
Omnidirectional 13.0 KP KPPA-5.7-DPOMA X 2

X = This antenna was used for testing purposes

Note(s):

1. This antenna has the same gain or less gain and is of the same type as the antenna that was tested.
Therefore it was not tested.

2. Used in conjunction with two, 0.5 metre length RF cables (Radiall R284C0351033 N type male — N type

male) having an individual insertion loss of 0.9 dB across the EUT operating band.

Integral antenna. No external RF cables.

4. The 4 ft parabolic antenna (Andrews PX4F-52-N7A/A) has equivalent infout of band characteristics to
the 6 ft parabolic antenna (PX6F-52-N7A/A). The 4 foot antenna was used for testing in lieu of the 6 foot
antenna because of the similarity between the two antennas. Antenna gain compensation was applied to

the test results. Compensation was applied to obtain the reported values for the 6 foot parabolic

antenna.
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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):

¢ The unit operates in transceiver mode only as a TDD device in its normal mode of operation. There
is no dedicated receive only mode.

« For test purposes only, the EUT was continuously transmitting at maximum power with 100% duty
cycle in test mode on the required channels using the supported modulation types.

4.2. Configuration and Peripherals

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

« Alaptop PC with Cambium Networks test application ‘Regulatory RF Control V1.0’ was used to
configure the EUT via the PoE power supply and Ethernet cables.

e The EUT was powered throughout testing via the PoE power supply.

e The EUT was operating at maximum allowable output power for the configuration being tested
unless otherwise stated.

* No receiver or idle mode tests were perfomed as the EUT constantly transmits and receives. It does
not have a dedicated receive or idle mode.
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Power settings used during testing

‘LCF’ in the tables below indicates the power setting on the lower channels. ‘HCF’ indicates the power
setting on the higher channels. Where the tables are marked as ‘Mid Ch’ the maximum power setting was
used for all channels from the Lowest Full Power Channel to the Highest Full Power Channel including the
centre channel. Channel frequencies are shown in Section 3.4 of this report.

Point-to-Point Antennas

The table below shows the EUT power settings that were used during testing for each channel bandwidth
and modulation type when the EUT was operated as a point-to-point device.

o Bw QPSK 16QAM 64QAM 256QAM
LCF | MidCh |HCF | LCF |MidCh |HCF |LCF |MidCh HCF |[LCF Mi dCh |HCF
5 28 28 28 | 26 26 26 | 25 25 25 | 24 24 24
10 | 26 28 27 | 26 26 26 | 25 25 25 | 24 24 24
20 | 27 28 27 | 26 26 26 | 25 25 25 | 24 24 24
40 | 28 28 27 | 26 26 26 | 25 25 25 | 24 24 24

The tables below show the EUT power settings that were used during testing when the EUT was operated
with the sectorised and omnidirectional antennas.

Sectorised Antenna

h QPSK 16QAM 64QAM 256QAM
BV\} LCF | Mid Ch |HCF LCF Mid HCF LCF Mid HCF LCF Mid HCF
Ch Ch Ch

5 20.75 | 20.75 |20.75| 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75

10 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75

20 20.75 | 20.75 | 20.75| 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75

40 | 20.75 | 20.75 | 20.75 | 20.75| 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75 | 20.75

Omnidirectional Antenna

ch. BW QPSK 16QAM 64QAM 256QAM
LCF | MidCh |HCF | LCF |MidCh |HCF |LCF |MidCh HCF |LCF Mi dCh |HCF
5 24.5 24.5 245 | 245 245 245 | 245 24.5 245 24 24 24
10 24.5 24.5 245 | 245 24.5 245 | 245 245 24.5 24 24 24
20 24.5 24.5 245 | 245 245 245 | 245 24.5 245 24 24 24
40 24.5 24.5 245 | 245 24.5 245 | 245 245 24.5 24 24 24

Page 12 of 108 UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP10655468JD01A V2.0

VERSION 2.0 ISSUE DATE: 20 MAY 2015

5. Measurements, Examinations and Derived Results

5.1. General Comments

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

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

5.2.1. Transmitter AC Conducted Spurious Emissions

Test Summary:

Test Engineer: lan Watch Test Date: 07 March 2015
Test Sample Serial Number: F5098BB0073

FCC Reference: Part 15.207

Test Method Used: ANSI C63.10-2013 Section 6.2 referencing ANSI C63.4-2014 in

accordance with published KDB 174176 D01

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 31

Note(s):

1. The manufacturer stated that two different POE power supplies can be used with this product. AC
conducted spurious emissions tests were performed on each power supply.

2. The input to the PoE power supply was connected to a 120 VAC 60 Hz single phase supply via a LISN
during the testing. The output of the POE power supply was connected to the input of the EUT via an
Ethernet cable.

3. The EUT was transmitting at maximum power during the test. A laptop PC was connected to the EUT via
Ethernet. The unused Ethernet port on the EUT was terminated into an Ethernet hub.

4. The earth bonding point on the EUT was connected to the metal structure of the test chamber during
testing.

5. The six highest level emissions in each mode were recorded in the tables below.
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Transmitter AC Conducted Spurious Emissions (contin ued)
Test setup for AC conducted spurious emissions meas urements:
Pulse Limiter * LISN

Test Receiver

Laptop PC

Single Phase AC
Supply

Ethernet Hub

PoE Power Supply

EUT

Antenna

UL VS LTD
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Live / Quasi Peak / LEADER Power Supply
Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuv) (dB)
0.172 Live 54.5 64.8 10.3 Complied
0.303 Live 52.3 60.2 7.9 Complied
0.600 Live 41.0 56.0 15.0 Complied
0.829 Live 41.1 56.0 14.9 Complied
1.000 Live 45.7 56.0 10.3 Complied
1.554 Live 39.8 56.0 16.2 Complied

Results: Live / Average / LEADER Power Supply

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dB V) (dB)
0.177 Average 45.7 54.6 8.9 Complied
0.307 Average 48.0 50.0 2.0 Complied
0.532 Average 36.1 46.0 9.9 Complied
0.793 Average 35.3 46.0 10.7 Complied
1.000 Average 41.9 46.0 4.1 Complied
1.275 Average 34.7 46.0 11.3 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Neutral / Quasi Peak / LEADER Power Supply

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuv) (dB)

0.294 Neutral 49.9 60.4 10.5 Complied
0.483 Neutral 37.9 56.3 18.4 Complied
0.784 Neutral 37.0 56.0 19.0 Complied
1.000 Neutral 42.5 56.0 13.5 Complied
1.360 Neutral 36.6 56.0 19.4 Complied
28.999 Neutral 441 60.0 15.9 Complied

Results: Neutral / Average / LEADER Power Supply

Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dB V) (dB)

0.294 Neutral 44.5 50.4 5.9 Complied
0.478 Neutral 32.9 46.4 135 Complied
0.780 Neutral 31.0 46.0 15.0 Complied
1.000 Neutral 38.5 46.0 7.5 Complied
1.333 Neutral 30.3 46.0 15.7 Complied
27.001 Neutral 43.0 50.0 7.0 Complied
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Transmitter AC Conducted Spurious Emissions (contin

ued)

Results: LEADER Power Supply

FCC Part 15 Class B Voltage with 2-Line-LISN Live FCC Part 15 Class B Voltage with 2-Line-LISN Neutral
80 8
9 7
od ltage on Majins g s FCG Part 15 Class B Voltage on Mains
F. ’
50 5 (2
2 + 2 4
@ @ ¢
] VIR ]
g A ¢ I c 4 TP
? E LAl
@ 5
3 3
30 30
20 20
1¢ 16
[ + A+t + —t——+——+—+ + 1 [0, + —t—+—+—++—+ + —t——+—+—+—+ + 1
150k 300400600  800LM 2M 3M 4M5M6 8 10M 20M 30M 150k 300400600  800LM 2M 3M 4M5M 6 8 10M 20M 30M
Frequency in Hz Frequency in Hz
Live Neutral
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Live / Quasi Peak / Cambium Networks Power _ Supply
Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuv) (dB)
0.258 Live 45.6 61.5 15.9 Complied
0.600 Live 40.1 56.0 15.9 Complied
1.000 Live 44.0 56.0 12.0 Complied
4.713 Live 37.7 56.0 18.3 Complied
20.998 Live 42.2 60.0 17.8 Complied
24.999 Live 49.7 60.0 10.3 Complied

Results: Live / Average / Cambium Networks Power Su___ pply

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dBpV) (dB)
0.600 Live 39.8 46.0 6.2 Complied
1.000 Live 44.0 46.0 2.0 Complied
1.671 Live 36.3 46.0 9.7 Complied
2.314 Live 37.6 46.0 8.4 Complied
20.998 Live 42.0 50.0 8.0 Complied
24.999 Live 49.6 50.0 0.4 Complied
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: Neutral / Quasi Peak / Cambium Networks Po  wer Supply
Frequency Line Level Limit Margin Result

(MHz) (dBpv) (dBuv) (dB)
0.172 Neutral 44.0 64.8 20.8 Complied
0.600 Neutral 39.9 56.0 16.1 Complied
1.000 Neutral 44.3 56.0 11.7 Complied
1.711 Neutral 37.5 56.0 18.5 Complied
16.998 Neutral 43.4 60.0 16.6 Complied
23.001 Neutral 44.4 60.0 15.6 Complied

Results: Neutral / Average / Cambium Networks Power Supply

Frequency Line Level Limit Margin Result

(MHz) (dBuv) (dB V) (dB)
0.600 Neutral 41.4 46.0 4.6 Complied
1.000 Neutral 44.3 46.0 1.7 Complied
1.756 Neutral 43.3 46.0 2.7 Complied
2.314 Neutral 38.0 46.0 8.0 Complied
19.000 Neutral 441 50.0 5.9 Complied
23.001 Neutral 44.2 50.0 5.8 Complied
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Transmitter AC Conducted Spurious Emissions (contin

ued)

Results: Cambium Networks Power Supply

60

@

FCC Part 15 Class B Voltage with 2-Line-LISN Live

ltage on Mains

Kn

60

o

FCC Part 15 Class B Voltage with 2-Line-LISN Neutral

FRCG Part 15 Class B Voltage on Mains Q

3 RN "
e ) ¢ i £ i 1 *
g @ g | ¢
30 30
20 20
1 16
Tk 30040000 s0mM 2 o AweM s 1M 20w 20w Took 30040000 s0aM o aw Awe 6 8 10M 20 30m
Frequency in Hz Frequency in Hz
Live Neutral
Test Equipment Used:
Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
A067 LISN Rohde & Schwarz ESH3-Z5 890603/002 14 Aug 2015 12
A1830 Pulse Limiter Rohde & Schwarz ESH3-Z2 100668 02 Mar 2016 12
M1263 Test Receiver Rohde & Schwarz ESIB7 100265 14 Oct 2016 12
M1657 Thermohygrometer JM Handelspunkt 30.5015.13 N/A 14 Mar 2015 12
ULVSLTD
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5.2.2. Minimum 6 dB Bandwidth
Test Summary:

Test Engineer: lan Watch Test Date: 26 February 2015
Test Sample Serial Number: F50980BB0073

FCC Reference: Part 15.247(a)(2)

Test Method Used: FCC KDB 558074 Section 8 Option 1 and Notes below

Environmental Conditions:

Temperature (°C): 22
Relative Humidity (%): 51
Note(s):

1. Minimum 6 dB bandwidth measurements were performed on both RF ports with the EUT transmitting at
maximum power with QPSK and 256QAM modulation types. Only 5 MHz channels were tested as this
has the narrowest bandwidth and is closest to the minimum 6 dB bandwidth limit of 2500 kHz. Bottom,
middle and top channels were tested.

2. Spot checks were also performed on 16QAM and 64QAM with a 5 MHz channel and the results were
found to be comparable to QPSK and 256QAM. Results for these configurations are archived on the test
laboratory IT server and are available for inspection if required.

3. An RF level offset of 22.1 dB was used on the spectrum analyser to compensate for the attenuator and
cable loss. A spectrum analyser reference level of 32.1 dB was used, this is the highest reference level
the analyser supports for the attenuation and resolution bandwidth used.
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Minimum 6 dB Bandwidth (continued)

Test setup for bandwidth measurements:

Single Phase AC
Supply

Laptop PC

PoE Power Supply

Spectrum Analyser

RF Attenuator

RF Ports EUT

UL VS LTD
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Minimum 6 dB Bandwidth (continued)
Results: 5 MHz Channel / QPSK / A Port

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 4.535 20.5 4.035 Complied
Middle 4.535 20.5 4.035 Complied
Top 4.519 20.5 4.019 Complied
(® o e Vow ks

;MJMV' i /\/

Center 5.73 GHz 1 MHz/ Span 10 MHz Center 5.788 GHz 1 MHz/ Span 10 MHz
10655468 10655468
Date: 26.FEB.2015 11:24:36 Date: 26.FEB.2015 10:54:05
Bottom Channel Middle Channel
RBW 100 kHz Delta 1 [T1
VBW 300 kHz -
Ref 32.1dBm Att 10 dB SWT 20 ms

[+ P4
——p112.7dpm

I
[t

Center 5.845 GHz 1 MHz/ Span 10 MHz

10655468
Date: 26.FEB.2015 11:18:39

Top Channel
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Minimum 6 dB Bandwidth (continued)

Results: 5 MHz Channel / OPSK / B Port

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 4.551 20.5 4.051 Complied

Middle 4.551

20.5

4.051 Complied

Top 4.535

20.5

4.035 Complied

RBW 100 kHz Delta 1 [T1
VBW 300 kHz 1.03d8
Ref 32.1dBm At 10dB SWT 20 ms 4551282051 MHz

—p1132dpm

Center 5.73GHz 1 MHz/ Span 10 MHz

10655468
Date: 26.FEB.2015 11:00:21

RBW 100 kHz Delta1[T1]
VBW 300 kHz 0. 1B
Ref 32.1dBm Att 10dB SWT 20 ms 4.55: )51 MHz
1
n
I l/\,/ww VAN .
MEN o1 1308
L /T ﬁ\
10 AV oI
30
40
50
60
Center 5.788 GHz 1 MHz/ Span 10 MHz
10655468
Date: 26 FEB 2015 10:58:13

Bottom Channel

RBW 100 kHz Delta 1[T1
VBW 300 kHz
Ref 32.1dBm At 10dB SWT 20 ms

Im.
———p1129dpm

Center 5.845 GHz 1 MHz! Span 10 MHz

10655468
Date: 26.FEB.2015 11:29:31

Top Channel

Middle Channel

UL VS LTD
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Minimum 6 dB Bandwidth (continued)

Results: 5 MHz Channel / 2560QAM / A Port

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 4.535 20.5 4.035 Complied
Middle 4.535 20.5 4.035 Complied
Top 4.535 20.5 4.035 Complied
RBW 100 kHz RBW 100 kHz Delta 1 [
Ref 32.1dBm At 10 dB SWT 20 ms | Ref 32.1dBm At 10dB SWT 20 ms |
n n
I . R " I | S AN .
| o | . MNWWWJW” Wm
10655468 10655468
Date: 26.FEB.2015 11:06:27 Date: 26.FEB.2015 11:08:26
Bottom Channel Middle Channel
VBW 300 kHz ) ‘LU"\‘ \J",'H
Ref 32.1dBm Att 10 dB SWT 20 ms 1z X
e N
I NV A g
10655468
Date: 26.FEB.2015 11:16:41
Top Channel
UL VS LTD
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Minimum 6 dB Bandwidth (continued)

Results: 5 MHz Channel / 2560QAM / B Port

Channel 6 dB Bandwidth Limit Margin Result
(MHz) (MHz) (MHz)
Bottom 4.535 20.5 4.035 Complied
Middle 4.535 20.5 4.035 Complied
Top 4.535 20.5 4.035 Complied
RBW 100 kHz Delta 1 [T1 RBW 100 kHz Delta1[T1]
. : - A 1008 srsime aswawn
| |
n n
I 3/ A A A, I | /1 st "
"y M“”WAJ WM Luba WMJ M,
10655468 10655468
[Date: 26.FEB.2015 11:04:36 [Date: 26.FEB.2015 11:10:26
Bottom Channel Middle Channel
VBW 300 kHz e "‘f
Ref 32.1dBm Att 10 dB SWT 20 ms X
n
I . sy 1
L]
. M H""\ Loy o A
10655468
[Date: 26.FEB.2015 11:15:43
Top Channel

UL VS LTD
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Minimum 6 dB Bandwidth (continued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No.  Dlate Cal.

No. Calibration Interval
Due (Months)

A2527 Attenuator AtlanTecRF AN18W5-20 832828#2 | Calibrated N/A
before use

M1630 Test Receiver Rohde & Schwarz ESU40 100233 13 Mar 2015 12

M1657 Thermohygrometer JM Handelspunkt 30.5015.13 N/A 14 Mar 2015 12
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5.2.3. Power Spectral Density

Test Summary:

Test Engineer: lan Watch Test Dates: 02 March 2015 &
03 March 2015

Test Sample Serial Number: F50980BB0073

FCC Reference: Part 15.247(e)

Test Method Used: KDB 558074 v03r02 Section 10.3 Method AVGPSD-1,

KDB 662911 D02 & Notes below

Environmental Conditions:

Temperature (°C): 22to 23

Relative Humidity (%): 31to 34

Note(s):

1. Transmitter Power Spectral Density tests were performed using a spectrum analyser in accordance with

FCC KDB 558074 Section 10.3 Method AVGPSD-1.
The EUT was transmitting at 100% duty cycle at the highest power setting for each mode.

Tests were performed on 5 MHz channels as these have the highest ouptput power. QPSK and 16QAM
were tested. 16QAM operates with a higher power seting than 64QAM and 256QAM and was deemed to
be worst case.

Measurements were performed on the A and B RF ports. An RMS detector was used. The PSD from
both ports was linearly combined and then subtracted from the limit to obtain the margin. An RF
attenuator was fitted between the EUT port and spectrum analyser. An RF level offset of 20.8 dB was
used on the spectrum analyser to compensate for the attenuator and cable loss. A spectrum analyser
reference level of 30.8 dB was used, this is the highest reference level the analyser supports for the
attenuation and resolution bandwidth used.

Trace averaging was performed over at least 100 traces. This was confirmed by viewing the spectrum
analyser screen at the end of each test.
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Power Spectral Density (continued)

Test setup for power spectral density measurements:

Single Phase AC
Supply

Laptop PC

PoE Power Supply

Spectrum Analyser

RF Attenuator

RF Ports EUT
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Power Spectral Density (continued)

Results: 5 MHz Channel / QPSK

Channel PSD at A PSD at B Combined Limit Margin Result
Port (dBm / Port (dBm / PSD (dBm / (dBm/ (dB)
3 kHz) 3 kHz) 3 kHz) 3 kHz)
Bottom -4.4 -4.0 -1.2 8.0 9.2 Complied

Middle

-4.3

4.4

-1.3

8.0

9.3

Complied

Top

-4.1

-4.1

-11

8.0

9.1

Complied

Results: 5 MHz Channel / QPSK / A Port

MARKER 1 RBW 3 kHz Marker 1 [T1 MARKER 1 RBW 3 kHz Marker 1 [T1]
5.729101429 Gtz VBW 10 kHz 5.787094286 Ckz VBW 10 kHz
Ref 30.8dBm At 10dB SWT 115s Ref 30.8dBm Att 10 dB SWT 1.15s
30 Offsgt 20.gdB 30 Offsgt 20.4dB
n n
: -
e il vn e M i i
i it o P i
11 ‘T ) f | “T
e mew »
,
Center 5.73 GHz 1 MHz/ Span 10 MHz Center 5.788 GHz 1 MHz/ Span 10 MHz
10655468 10655468
[Date: 3.MAR.2015 08:03:30 Date: 2.MAR.2015 17:27:51
MARKER 1 RBW 3 kHz Marker 1 [T1
5. 844095714 Gtz VBW 10 kHz 4.0
Ref 30.8dBm At 10 dB SWT 115s Gk
30 Offsgt 20.dB
n
,
. i
Center 5.845 GHz. 1MHz/ Span 10 MHz
10655468
[Date: 3.MAR.2015 08:18:36

Top Channel
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Power Spectral Density (continued)

Results: 5 MHz Channel / QPSK / B Port

10655468
Date: 3.MAR.2015 08:15:41

Top Channel

MARKER 1 RBW 3 kHz Marker 1 [T MARKER 1 RBW 3 kHz Marker 1[T1]
5.729482857 Ctrz VBW 10 kHz 5.786634286 Ckz VBW 10 kHz B
Ref 30.8 dBm Att 10 dB SWT 115s Ref 30.8 dBm Att 10dB SWT 1.15s
30 Offsgt 20.4dB 30 Offsgt 20.4dB
n n
I I
=
- T
Ao gy M u‘
b oyl
] \ " (" | ]
Center 5.73 GHz 1MHz/ Span 10 MHz Center 5.788 GHz 1 MHz/ Span 10 MHz
10655468 10655468
[Date: 3.MAR.2015 07:59:53 [Date: 2.MAR.2015 17:50:07
MARKER 1 RBW 3 kHz Marker 1 [T1
5.844521429 Ckz VBW 10 kHz 4.10
Ref 30.8 dBm Att 10 dB SWT 115s 5.844521429 GHz
30 Offsét 20.4dB
n
-
" T AR T
o o
Center 5.845 GHz 1MHz/ Span 10 MHz
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Power Spectral Density (continued)
Results: 5 MHz Channel / 160AM

Channel PSD at A PSD at B Combined Limit Margin Result
Port (dBm / Port (dBm / PSD (dBm / (dBm/ (dB)
3 kHz) 3 kHz) 3 kHz) 3 kHz)
Bottom -6.0 -55 -2.7 8.0 10.7 Complied
Middle -6.1 -5.8 -2.9 8.0 10.9 Complied
Top -5.7 -6.1 -2.9 8.0 10.9 Complied
Results: 5 MHz Channel / 16QAM / A Port
n n
[z= =

=
§<
[

ot

Center 5.73 GHz 1 MHz/ Span 10 MHz

I

Center 5.845 GHz 1 MHz! Span 10 MHz

10655468
Date: 3.MAR.2015 08:22:13

Top Channel

Center 5.788 GHz 1 MHz/ Span 10 MHz
10655468 10655468
[Date: 3.MAR.2015 08:06:37 Date: 2.MAR.2015 17:37:52
Bottom Channel Middle Channel
MARKER 1 RBW 3 kHz Marker 1 [T1
5.844115714 Ckz VBW 10 kHz 5.67 dBm
Ref 30.8dBm Att 10 dB SWT 1.15s 5.844115714 GHz
30 Offsét 20.8dB
n
I

UL VS LTD
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Power Spectral Density (continued)
Results: 5 MHz Channel / 160QAM / B Port

MARKER 1 RBW 3 kHz Marker MARKER 1 RBW 3 kHz Marker
5.730347143 Gkz VBW 10 kHz 5.788747143 Ckz VBW 10 kHz
Ref 308dBm At 1048 SWT 1155 Ref 30.8 dBm At 1048 SWT 1155
30 Ofsgt 20§48 30 Offsft  208d8
n n
I I
[ied
1 ]

20
SWH 100 of [100 \ SWip 100 of {100

Center 5.73 GHz 1 MHz/ Span 10 MHz Center 5.788 GHz 1MHz/ Span 10 MHz
10655468 10655468
[Date: 3.MAR.2015 08:11:29 Date: 2.MAR.2015 17:35:08

Bottom Channel Middle Channel

MARKER 1 RBW 3 kHz Marker
5.844532857 Chz VBW 10 kHz
Ref 30.8dBm At 10dB SWT 1155
30 Offs¢t 20848
n
1

Center 5.845 GHz 1 MHz/ Span 10 MHz

10655468
[Date: 3.MAR.2015 08:25:06

Top Channel
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Power Spectral Density (continued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Dlate Cal.

No. Calibration Interval
Due (Months)

A1393 Attenuator Huber & Suhner 6820.17.B 757456 Calibrated N/A
Before Use

M1886 Test Receiver Rohde & Schwarz ESU 100554 09 May 2015 12

M260 Signal Generator Rohde & Schwarz SMP02 829076/008 | 24 Apr 2015 12

M1657 Thermohygrometer JM Handelspunkt 30.5015.13 N/A 14 Mar 2015 12

UL VS LTD
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5.2.4. Maximum Conducted Output Power

Test Summary:

Test Engineer: lan Watch Test Date: 04 March 2015
Test Sample Serial Number: F50980BB0073

FCC Reference: Part 15.247(b)(3), 15.147(b)(4) & Part 15.247(c)(1)(ii)

Test Method Used: KDB 558074 Section 9.2.3.1 & KDB 662911 D02

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 32

Note(s):

1. Conducted power tests in all bands were performed using wideband average power meters and

associated power sensors in accordance with FCC KDB 558074 Section 9.2.3.1 Measurement
Procedure AVGPM. RF attenuators were fitted between the EUT and power sensors. The attenuator
loss was measured prior to performing the measurements and the loss compensation incorporated into
the measurement results.

Preliminary tests were made on all supported modulation types to determine worst case (highest power)
operation. Highest power was observed in QPSK mode on all channel widths. The EUT is designed to
operate with maximum power settings for 16QAM, 64QAM and 256QAM that are lower or the same as
QPSK. Only QPSK was tested and recorded in this test report although all other configurations were
spot checked and found to be compliant. Test results for other configurations are archived on the UL VS
LTD IT server and available for inspection if required.

Tests in point-point mode. This mode covers plate antennas and parabolic antennas. Tests were
performed with the EUT transmitting at power levels shown for point-to-point configurations shown in
Section 4.2 of this test report. No E.I.R.P. limit is specified for point-to point operation as the system can
be configured as a fixed link using directional antennas with gains greater than 6 dBi. According to FCC
Part 15.247(c)(1)(ii), systems operating in the 5725-5850 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
without any corresponding reduction in transmitter conducted output power.

Tests in sectorised (point-to-multipoint) and omnidirectional modes. Conducted power limits were
reduced by 1 dB for each dB that the stated gain of the antenna exceeded 6 dB in accordance with FCC
Part 15.247(b)(4), the power settings of the the EUT were reduced accordingly. In addition, 0.9 dB has
been subtracted from the stated antenna gains for point-to-multipoint antennas. This is the insertion loss
for the shortest length RF cables that can be used to connect the EUT RF ports to the antennas used
during testing. Tests were performed with the EUT transmitting at power levels shown for sectorised and
omnidirectional antenna configurations shown in Section 4.2 of this test report.

The transmitter was continuously transmitting with 100% duty cycle on the required channels during the
tests.

Power from both ports was measured and combined using the measure-and-sum method stated in FCC
KDB 662911 D02.
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Maximum Conducted Output Power (continued)

Test setup for conducted power measurements:

Single Phase AC
Supply

Laptop PC

PoE Power Supply

Power Meter

RF Attenuator

RF Port EUT

RF Port

Power Meter

RF Attenuator

UL VS LTD
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Maximum Conducted Output Power (continued)

Results: 5 MHz Channel / QPSK / Directional Antenna

s / Point-to-Point

Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 24.7 24.5 27.6 30.0 2.4 Complied
Middle 24.9 24.3 27.6 30.0 2.4 Complied
Top 24.4 24.2 27.3 30.0 2.7 Complied
Results: 10 MHz Channel / OPSK / Directional Antenn ___as / Point-to-Point
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 22.4 22.2 25.3 30.0 4.7 Complied
Middle 24.8 24.2 27.5 30.0 2.5 Complied
Top 23.3 23.0 26.2 30.0 3.8 Complied
Results: 20 MHz Channel / OPSK / Directional Antenn___as / Point-to-Point
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 23.6 23.1 26.4 30.0 3.6 Complied
Middle 24.8 24.2 275 30.0 25 Complied
Top 23.3 22.9 26.1 30.0 3.9 Complied
Results: 40 MHz Channel / OPSK / Directional Antenn___as / Point-to-Point
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 23.4 23.0 26.2 30.0 3.8 Complied
Middle 24.7 24.2 275 30.0 25 Complied
Top 23.3 23.0 26.2 30.0 3.8 Complied
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Maximum Conducted Output Power (continued)

Results: 5 MHz Channel / QPSK / 17 dBi Sectorised A __ntenna
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 16.6 16.5 19.6 19.9 0.3 Complied
Middle 16.8 16.3 19.6 19.9 0.3 Complied
Top 16.6 16.4 19.5 19.9 0.4 Complied
Results: 5 MHz Channel / QPSK / 17 dBi Sectorised A __ntenna
Channel Combined Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Peak Power | Gain + cable (dBm)
(dBm) loss (dBi)
Bottom 19.6 16.1 35.7 36.0 0.3 Complied
Middle 19.6 16.1 35.7 36.0 0.3 Complied
Top 195 16.1 35.6 36.0 0.4 Complied
Results: 10 MHz Channel / OPSK / 17 dBi Sectorised __Antenna
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 16.5 16.4 19.5 19.9 0.4 Complied
Middle 16.8 16.2 19.5 19.9 0.4 Complied
Top 16.5 16.4 19.5 19.9 04 Complied
Results: 10 MHz Channel / QOPSK / 17 dBi Sectorised __Antenna
Channel Combined Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Peak Power | Gain + cable (dBm)
(dBm) loss (dBi)
Bottom 19.5 16.1 35.6 36.0 0.4 Complied
Middle 195 16.1 35.6 36.0 0.4 Complied
Top 195 16.1 35.6 36.0 0.4 Complied
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Maximum Conducted Output Power (continued)

Results: 20 MHz Channel / QPSK / 17 dBi Sectorised _Antenna
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 16.8 16.5 19.6 19.9 0.3 Complied
Middle 16.8 16.1 19.5 19.9 04 Complied
Top 16.6 16.3 19.5 19.9 0.4 Complied
Results: 20 MHz Channel / QPSK / 17 dBi Sectorised _Antenna
Channel Combined Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Peak Power | Gain + cable (dBm)
(dBm) loss (dBi)
Bottom 19.6 16.1 35.7 36.0 0.3 Complied
Middle 195 16.1 35.6 36.0 0.4 Complied
Top 195 16.1 35.6 36.0 0.4 Complied
Results: 40 MHz Channel / QPSK / 17 dBi Sectorised _Antenna
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 16.7 16.3 19.5 19.9 0.4 Complied
Middle 16.8 16.2 19.5 19.9 0.4 Complied
Top 16.6 16.3 19.5 19.9 04 Complied
Results: 40 MHz Channel / QPSK / 17 dBi Sectorised _Antenna
Channel Combined Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Peak Power | Gain + cable (dBm)
(dBm) loss (dBi)
Bottom 195 16.1 35.6 36.0 0.4 Complied
Middle 195 16.1 35.6 36.0 0.4 Complied
Top 195 16.1 35.6 36.0 0.4 Complied
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Maximum Conducted Output Power (continued)

Results: 5 MHz Channel / QPSK / 13 dBi Omnidirectio __nal Antenna
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 20.7 20.4 23.6 23.9 0.3 Complied
Middle 20.8 20.2 235 23.9 04 Complied
Top 20.6 20.5 23.6 23.9 0.3 Complied
Results: 5 MHz Channel / QPSK / 13 dBi Omnidirectio _nal Antenna
Channel Combined Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Peak Power | Gain + cable (dBm)
(dBm) loss (dBi)
Bottom 23.6 12.1 35.7 36.0 0.3 Complied
Middle 23.5 12.1 35.6 36.0 0.4 Complied
Top 23.6 12.1 35.7 36.0 0.3 Complied
Results: 10 MHz Channel / QPSK /13 dBi Omnidirecti __onal Antenna
Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 20.7 20.4 23.6 23.9 0.3 Complied
Middle 20.8 20.2 235 23.9 04 Complied
Top 20.5 20.4 235 23.9 04 Complied
Results: 10 MHz Channel / QPSK /13 dBi Omnidirecti __onal Antenna
Channel Combined Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Peak Power | Gain + cable (dBm)
(dBm) loss (dBi)
Bottom 23.6 12.1 35.7 36.0 0.3 Complied
Middle 23.5 12.1 35.6 36.0 0.4 Complied
Top 23.5 12.1 35.6 36.0 0.4 Complied
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Maximum Conducted Output Power (continued)
Results: 20 MHz Channel / QPSK / 13 dBi Omnidirecti _onal Antenna

Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 20.7 20.2 235 23.9 0.4 Complied
Middle 20.9 20.2 23.6 23.9 0.3 Complied
Top 20.6 20.5 23.6 23.9 0.3 Complied

Results: 20 MHz Channel / OPSK / 13 dBi Omnidirecti _onal Antenna

Channel Combined Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Peak Power | Gain + cable (dBm)
(dBm) loss (dBi)
Bottom 23.5 12.1 35.6 36.0 0.4 Complied
Middle 23.6 12.1 35.7 36.0 0.3 Complied
Top 23.6 12.1 35.7 36.0 0.3 Complied

Results: 40 MHz Channel / QPSK / 13 dBi Omnidirecti _onal Antenna

Channel Conducted Conducted Combined Conducted Margin Result
Power Power Conducted Power Limit (dB)
A Port B Port Power (dBm)
(dBm) (dBm) (dBm)
Bottom 20.7 20.4 23.6 23.9 0.3 Complied
Middle 20.9 20.2 23.6 23.9 0.3 Complied
Top 20.7 20.3 23.5 23.9 0.4 Complied

Results: 40 MHz Channel / QPSK / 13 dBi Omnidirecti _onal Antenna

Channel Combined Declared EIRP De Facto Margin Result
Conducted Antenna (dBm) EIRP Limit (dB)
Peak Power | Gain + cable (dBm)
(dBm) loss (dBi)
Bottom 23.6 12.1 35.7 36.0 0.3 Complied
Middle 23.6 12.1 35.7 36.0 0.3 Complied
Top 23.5 12.1 35.6 36.0 0.4 Complied
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Maximum Conducted Output Power (continued)

Test Equipment Used:

Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1657 Thermohygrometer JM Handelspunkt 30.5015.13 N/A 14 Mar 2015 12
M1435 Power Meter Hewlett Packard 437B 3125U14631 30 Apr 2015 12
M1145 | Power Meter Hewlett Packard 437B 3737U26557 01 Jul 2015 12
M1175 Power Sensor Hewlett Packard 8485A 2942A10299 11 Feb 2016 12
M1592 Power Sensor Hewlett Packard 8487A 3318A02094 17 Sep 2015 12
M260 Signal Generator Rohde & Schwarz SMP02 829076/008 24 Apr 2015 12
A1393 Attenuator Huber & Suhner 6820.17.B 757456 Calibrated N/A
Before Use
A2142 Attenuator AtlanTecRF AN18-20 081120-23 Calibrated N/A
Before Use

UL VS LTD Page 43 of 108




TEST REPORT SERIAL NO: UL-RPT-RP10655468JD01A V2.0

VERSION 2.0 ISSUE DATE: 20 MAY 2015

5.2.5. Band Edge Conducted Emissions

Test Engineer: lan Watch Test Dates: 23 February 2015,

24 February 2015,
25 February 2015 &
03 March 2015

Test Sample Serial Number: F50980BB0073
FCC Reference: Part 15.247(d)
Test Method Used: FCC KDB 558074 Sections 11 and 13; FCC KDB 662911 D01 E)3)b;

ANSI| C63.10-2009 Section 6.9.2 and Notes below

Environmental Conditions:

Temperature (°C): 22t0 26

Relative Humidity (%): 2910 36

Note(s):

1.

The EUT was set to transmit on the bottom channel when performing measurements at the lower band
edge and the top channel when performing measurements at the upper band edge.

An RF cable and 20 dB attenuator connecting the EUT to the spectrum analyser were calibrated before
testing commenced. An RF level offset of 22.1 dB was used on the spectrum analyser to compensate for
the attenuator and cable loss at both band edges. A spectrum analyser reference level of 32.1 dB was
used, this is the highest reference level the analyser supports for the attenuation and resolution
bandwidth used. The spectrum analyser centre frequency was adjusted to incorporate bottom and top
channels at the upper or lower band edges. Span was adjusted so that it encompassed the DTS
bandwidth in order to determine the reference levels for each mode of operation. The spectrum analyser
resolution bandwidth was set to 100 kHz and video bandwith 300 kHz. A peak detector was used, sweep
time was set to auto and trace mode was Max Hold. The EUT was set to transmit at the maximum power
(as stated in Section 4.2 of this test report) with 100% duty cycle for all supported channel bandwidths.
The spectrum analyser was left to sweep for a sufficient length of time in order to maximise the carrier
level and out-of-band emission levels. A marker and corresponding reference level line were placed on
the peak of the carrier. Non-restricted bands are adjacent to the lower and upper band edges. As the
maximum conducted output power was measured using an average power meter in accordance with
FCC KDB 558074 Section 9.2.3.1, an out-of-band limit line was placed 30 dB (FCC KDB 558074 Section
11.1(b)) below the peak level. A marker was placed on the band edge spot frequencies and a second
marker placed on the highest emission level in the adjacent non-restricted band of operation (where a
higher level emission was present). Marker frequencies and levels were recorded.

The manufacturer has reduced power on the highest and lowest channels for some operating modes
and channel bandwidths in order to comply with band edge limits. Band edge measurements were also
performed with the EUT transmitting at nominal (full) power on the lowest channel and highest channels
that operate at full power. These results are held on the test laboratory IT server and available for
inspection if required.
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ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Test setup for conducted band edge measurements:

Single Phase AC
Supply

Laptop PC

PoE Power Supply

Spectrum Analyser

RF Attenuator

RF Ports EUT

UL VS LTD
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 5 MHz Channel / QPSK / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.599 -15.1 -10.7 4.4 Complied
5725 -15.9 -10.7 5.2 Complied
5850 -16.9 -10.9 6.0 Complied

5850.401 -15.7 -10.9 4.8 Complied

n n

= B = B

10 7aE = ",J L‘ w0 N —_— AJ‘J Ku

J ki
] 1 ‘ DT *
e
A S
I — i T il ] Pt Lo

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0 ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)
Results: 5 MHz Channel / QPSK / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.599 -14.4 -10.7 3.7 Complied
5725 -14.9 -10.7 4.2 Complied
5850 -18.4 -10.9 7.5 Complied

5850.401 -17.2 -10.9 6.3 Complied

VBW 300 kHz 17.19 dBm

5.725 CHz VBW 300 kHz 14.91 dBm
57 H; Ref 321dBm At 10dB SWT 20 ms

Ref 321dBm At 10dB SWT 20 ms

Center 5.725 GHz 5 MHz/ Span 50 MHz

10655468
Date: 23 FEB.2015 15:37:20

Center 5.85 GHz 5 MHz/ Span 50 MHz

10655468
Date: 23 FEB.2015 15:29:05

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 5 MHz Channel / 160QAM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.840 -23.7 -12.9 10.8 Complied
5725 -24.9 -12.9 12.0 Complied
5850 -24.3 -12.9 114 Complied

RBW 100 kHz RBW 100 kHz Marker 1 [T1]
i 1p.9 df \\ i 1p.9 dBm ‘J
'Y A
. M/ C
;,;T,»uwMM“ AR M ) MMMW M:TM/‘“"M — ) |

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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TEST REPORT SERIAL NO: UL-RPT-RP10655468JD01A V2.0

VERSION 2.0 ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)
Results: 5 MHz Channel / 160QAM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5724.840 -23.9 -12.9 11.0 Complied
5725 -24.5 -12.9 11.6 Complied
5850 -25.4 -12.9 125 Complied

RBW 100 kHz
VBW 300 kHz
Ref 32.1dBm At 10dB SWT 20 ms

RBW 100 kHz Marker 1[T1]
VBW 300 kHz dB:
Ref 32.1dBm At 10dB SWT 20 ms

Center 5.725 GHz

10655468
Date: 24 FEB.2015 09:24:20

Span 50 MHz

| |
| : |
I RN ]
7 )
W | | b,

10655468

Center 5.85 GHz

Date: 24 FEB.2015 09:27:47

5 MHz/

Span

50 MHz

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 5 MHz Channel / 640AM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.840 -28.0 -14.0 14.0 Complied
5725 -29.4 -14.0 154 Complied
5850 -26.7 -14.0 12.7 Complied

RBW 100 kHz RBW 100 kHz Marker 1 [T1]
% fUJJthH (MW % 77011“\;” r»__
® 1% dBn ~‘ ® -1 dBm ‘J
| |

i ; L

Lo W“LN/ \Am w \‘\4

fltatay iyt I ey MM Mw W

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 5 MHz Channel / 640AM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.840 -26.3 -14.0 12.3 Complied
5725 -28.0 -14.0 14.0 Complied
5850 -26.9 -14.0 12.9 Complied

MARKER 1 RBW 100 kHz al 1[T1] RBW 100 kHz

X | D116dBip X | D116dBip
= | (‘”"“ \ = | J(.M
® 1% dBn ~‘ ® 1% dBn J
\ J

A TN

iad b otV b, MNMM )

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 5 MHz Channel / 2560AM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -29.9 -14.6 15.3 Complied
5850 -31.5 -15.0 16.5 Complied
n n
| b1 15.4dpm | L lbiisaep
B T ) T )
J ‘

0 /
" e v
. o, o,
Ve
w
Y
Center 5.725 GHz 5 MHz/ Span 50 MHz

10655468
Date: 23 FEB.2015 16:40:33

[* [ o
oy M TSIV F N YO ) Frypey

Center 5.85 GHz 5 MHz/ Span 50 MHz

10655468
Date: 23 FEB.2015 16:50:08

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 5 MHz Channel / 2560AM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -29.5 -14.6 14.9 Complied
5850 -30.7 -15.0 15.7 Complied
RBW 100 kHz Ma RBW 100 kHz Marker 1 [T1]
VBW 300 kHz VBW 300 kHz 5 dBi
Ref 32.1dBm Att 10 dB SWT 20ms Ref 32.1dBm Att 10 dB SWT 20ms
|
n
" MWMWWM - b | %wwu‘-m o]
Center 5.725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 5 MHz/ Span 50 MHz
10655468 10655468
[Date: 23.FEB.2015 16:44:19 [Date: 23.FEB.2015 16:46:59

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 10 MHz Channel / QPSK / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.359 -18.2 -16.0 2.2 Complied
5725 -18.1 -16.0 21 Complied
5850 -16.0 -15.1 0.9 Complied

MARKER 1 RBW 100 kHz Marker 1[T1] MARKER 1 RBW 100 kHz

r 4 dBih M/OV\/ \ ey I U\N\f\,\l
M)
Lo Y,
WWM ] MM

10655468
Date: 3.MAR.2015 16:28:23

5 MHz/ Span 50 MHz

Center 5.85 GHz

10655468

Date: 24 FEB.2015 16:04:32

5 MHz/

Span 50 MHz

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 10 MHz Channel / OQPSK / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.359 -20.0 -16.0 4.0 Complied
5725 -18.9 -16.0 2.9 Complied
5850 -15.6 -15.1 0.5 Complied

RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1 [T1]
T g w oo St
1 |
LAl n
\ — fo11490bm
o ; M“A“‘“w

v L. b 3

o w/ \}\‘\u WAM MN Ao

WWW A I

10655468 10655468
[Date: 3.MAR.2015 16:35:14 Date: 24.FEB.2015 16:05:37

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 10 MHz Channel / 160QAM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -17.9 -16.0 1.9 Complied
5850 -21.5 -16.1 5.4 Complied
5850.240 -20.5 -16.1 4.4 Complied
® RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
VBW 300 kHz VBW 300 kHz
\
dBm -1 13
IR T P e IS
10655468 10655468
Date: 3.MAR.2015 16:56:17 [Date: 24 FEB.2015 09:47:03

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 10 MHz Channel / 160QAM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -17.5 -16.0 15 Complied
5850 -22.0 -16.1 5.9 Complied
5850.240 -21.4 -16.1 5.3 Complied
MARKER 1 RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1 [T1]
5.725 CHz VBW 300 kHz VBW 300 kHz
Ref 32.1dBm At 10dB SWT 20 ms Ref 32.1dBm At 10dB SWT 20 ms
\
dBm -1 ‘L‘
430 J/f/ W w\q\ 30 *M‘“‘\w
Center 5.725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 5 MHz/ Span 50 MHz
10655468 10655468
Date: 3MAR.2015 16:53:46 [Date: 24 FEB.2015 09:51:40

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 10 MHz Channel / 640AM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -21.9 -16.2 5.7 Complied
5850 -24.8 -16.4 8.4 Complied
RBW 100 kHz Marker 1[T1] RBW 100 kHz Mark
VBW 300 kHz -21.88 dBm VBW 300 kHz
Ref 32.1dBm At 10dB SWT 20 ms 5.725( 00 Gl Ref 32.1dBm Att 10 dB SWT 20ms
1 |
LAl n
Im fmuuuvu \ " I 77UJJ3bd'ﬂ T AW -
2 dBm 1p. \
v W s .
Center 5725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 5 MHz/ Span 50 MHz
10655468 10655468
Date: 3MAR.2015 17:31:07 [Date: 24.FEB.2015 10:17:05

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 10 MHz Channel / 640AM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -21.4 -16.2 5.2 Complied
5850 -24.7 -16.4 8.3 Complied
RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1 [T1]
VBW 300 kHz -21.42 dBm VBW 300 kHz 24.74 dB;
Ref 32.1dBm At 10dB SWT 20 ms 5.725( Ref 32.1dBm Att 10 dB SWT 20ms
1 |
LAl n
Im fmuuu m g M] " I fUJJ'&bd m YRS M\ -
2 dBm 1p.4 dBm \
- K S "
40 - -40 I
I i Mok T i )
Center 5725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 5 MHz/ Span 50 MHz
10655468 10655468
Date: 3MAR.2015 17:33:53 [Date: 24.FEB.2015 10:14:17

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 10 MHz Channel / 2560QAM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -23.9 -18.3 5.6 Complied
5850 -28.2 -18.2 10.0 Complied
5851.282 -27.1 -18.2 8.9 Complied
® RBW 100 kHz MARKER 1 RBW 100 kHz Marker 1 [T1]
VBW 300 kHz 5.85 Crz VBW 300 kHz
. - b “ - e
N M»” M‘w Lo Ly .
10655468 10655468
Date: 3MAR.2015 17:39:33 [Date: 24 FEB.2015 10:22:17

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 10 MHz Channel / 2560AM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -22.8 -18.3 4.5 Complied
5850 -27.6 -18.2 9.4 Complied
5851.282 -26.5 -18.2 8.3 Complied
® RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
VBW 300 kHz 2. dBm VBW 300 kHz
Ref 32.1dBm At 10dB SWT 20 ms 5.725( 00( Ref 32.1dBm At 10dB SWT 20 ms
’ | ’ T
20 .Nd b, 20 ;An
A I l -
40 40 b o
wwwww""w [t MWAM.N
Center 5.725 GHz 5 MHz/ Span 50 MHz Center 5.85 GHz 5 MHz/ Span 50 MHz
10655468 10655468
Date: 3MAR.2015 17:37:45 [Date: 24.FEB.2015 10:24:08

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 20 MHz Channel / QPSK / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -22.1 -18.4 3.7 Complied
5850 -21.5 -18.8 2.7 Complied
5850.240 -21.9 -18.8 3.1 Complied
RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
(1P (1P
L] |———1D111.6 dBm T 'n ol {o——D1 11.2 dBm
I f( i [ Muﬁ
Loao | w0 A,
e AR
10655468 10655468
[Date: 25.FEB.2015 08:41:49 [Date: 24 FEB.2015 15:03:34

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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TEST REPORT SERIAL NO: UL-RPT-RP10655468JD01A V2.0

VERSION 2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)
Results: 20 MHz Channel / OPSK / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -21.4 -18.1 3.3 Complied
5850 -20.6 -18.8 1.8 Complied
5850.240 -20.1 -18.8 13 Complied
RBW 100 kHz Markes RBW 100 kHz Marker 1 [T1]
Ref 32.1dBm Att 10 dB SWT 20ms | Ref 32.1dBm Att 10 dB SWT 20ms |
n n
I D1 11.3 dBm % L I I UJ'\M“,M&MN i o
M\“M
MW 40 ok ]
Lower Band Edge Peak Measurement Upper Band Edge Peak Measurement
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SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 20 MHz Channel / 160QAM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -26.9 -20.2 6.7 Complied
5850 -26.5 -20.2 6.3 Complied
5850.481 -24.7 -20.2 4.5 Complied
MARKER 1 RBW 100 kHz RBW 100 kHz Marker 1 [T1]
(1P (1P
VD ey
v W\ Mwmw/mx\wum,\

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 20 MHz Channel / 160QAM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -25.2 -20.2 5.0 Complied
5850 -25.8 -20.2 5.6 Complied
5850.481 -23.9 -20.2 3.7 Complied
RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
(1P (1P
VD ey
([mw X A a\‘ {[ﬂvﬂﬂw\ww«m«m\
. MW ] s et -t
Lot v S

Center 5.725 GHz

10655468
Date: 24 FEB.2015 11:35:19

5 MHz/

Span 50 MHz

Center 5.85 GHz

10655468
Date: 24 FEB.2015 11:28:43

5 MHz/

Span 50 MHz

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 20 MHz Channel / 640AM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -30.1 -20.4 9.7 Complied
5850 -29.0 -20.4 8.6 Complied
5853.205 -28.0 -20.4 7.6 Complied
RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
(1P (1P
VD ey
e
- ww\ | w\]
. L.j
e Y
MW W“Ww.n

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 20 MHz Channel / 640AM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -28.8 -20.4 8.4 Complied
5850 -28.6 -20.4 8.2 Complied
5853.205 -26.5 -20.4 6.1 Complied
RBW 100 kHz Marker 1[T1] MARKER 1 RBW 100 kHz Marker 1 [T1]
(1P (1P
VD ey
W NI
20 MW Lk 30t MI el
\ ok,

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 20 MHz Channel / 256QAM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -31.0 -21.4 9.6 Complied
5850 -31.3 -21.4 9.9 Complied
5852.724 -29.7 -21.4 8.3 Complied
RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
(1P (1P
VD L ey |
{{W M\ | le
MWWN " h vl g
10655468 10655468
[Date: 24.FEB.2015 14:40:29 Date: 24 FEB.2015 14:52:41

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 20 MHz Channel / 2560AM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -30.2 -21.4 8.8 Complied
5850 -32.0 -21.4 10.6 Complied
5852.724 -29.8 -21.4 8.4 Complied
RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
(1P (1P
VD L ey |
!M W\\ | |
[ - L
e e
WMMWM M‘“"‘W“MM

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 40 MHz Channel / QPSK / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.679 -21.6 -21.2 0.4 Complied
5725 -23.0 -21.2 1.8 Complied
5850 -23.6 -22.7 0.9 Complied

MARKER 1 RBW 100 kHz Marker 1[T1] ® RBW 100 kHz Marker 1 [T1]

5.725 CHz VBW 300 kHz VBW 300 kHz
Ref 32.1dBm At 10dB SWT 20 ms Ref 32.1dBm At 10dB SWT 20 ms
|= |=
Fle——{srasa PP R Vs e R
! | M\
I . AL
] et |
Center 5.725 GHz 10 MHz/ Span 100 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz
10655468 10655468
Date: 3MAR.2015 15:46:19 [Date: 24.FEB.2015 13:52:41

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 40 MHz Channel / QPSK / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)

5724.679 -21.5 -21.2 0.3 Complied
5725 -22.9 -21.2 17 Complied
5850 -23.5 -22.7 0.8 Complied

et G oo (% o ok v

[= [=
T P T M e A
f Bl
v // \‘"w i I/ aBm \
o] W\me

10655468
Date: 3.MAR.2015 15:52:02

10655468

Date: 24.FEB.2015 1357:08

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement

UL VS LTD
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SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Band Edge Conducted Emissions (continued)

Results: 40 MHz Channel / 160QAM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -26.4 -23.3 3.1 Complied
5850 -28.6 -23.7 4.9 Complied
RBW 100 kHz Marker 1 [T1] RBW 100 kHz Mark
VBW 300 kHz -26.38 dB! VBW 300 kHz
Ref 32.1dBm Att 10 dB SWT 20 ms 5.725( Ref 32.1dBm Att 10 dB SWT 20 ms
| |
n n
I L L I L
A W A PN P W MGG K MW
23 001 / \\ . [ / 257 asm \V o
30 W Lo A biftAd MW
[l T
Center 5.725 GHz 10 MHz/ Span 100 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz
10655468 10655468
[Date: 24.FEB.2015 16:57:21 [Date: 24.FEB.2015 16:54:31

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Band Edge Conducted Emissions (continued)

Results: 40 MHz Channel / 160QAM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -26.1 -23.6 25 Complied
5850 -28.5 -23.7 4.8 Complied
RBW 100 kHz Marker 1 [T1] RBW 100 kHz Marker 1 [T1
VBW 300 kHz -26.10 dB: VBW 300 kHz 28.49
Ref 32.1dBm Att 10 dB SWT 20 ms 5.725( Ref 32.1dBm Att 10 dB SWT 20 ms
| |
n n
I L I L. L
s dor / e [ / o7 dor \‘ .
430 M R l\ww W/ v
) i A ) MM
Center 5.725 GHz 10 MHz/ Span 100 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz
10655468 10655468
[Date: 24.FEB.2015 16:59:56 [Date: 24.FEB.2015 16:50:53

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Band Edge Conducted Emissions (continued)

Results: 40 MHz Channel / 640AM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -27.0 -24.0 3.0 Complied
5850 -29.6 -24.2 5.4 Complied
RBW 100 kHz Mar 1 RBW 100 kHz Mz
VBW 300 kHz B VBW 300 kHz
Ref 32.1dBm Att 10 dB SWT 20 ms Ref 32.1dBm Att 10 dB SWT 20 ms
| |
n n
I L L I L. L
|———D16 dBm| W 7WW‘ T n “
o / T NS N . Y .
R — \ l;ii/ ‘
o e © Wwwv‘ '
|l bbb
Center 5.725 GHz 10 MHz/ Span 100 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz
10655468 10655468
[Date: 24.FEB.2015 17:28:07 [Date: 24.FEB.2015 17:40:55

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Band Edge Conducted Emissions (continued)
Results: 40 MHz Channel / 640AM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -25.6 -23.9 1.7 Complied
5850 -28.5 -24.4 4.1 Complied
RBW 100 kHz Mar 1 RBW 100 kHz Marker
VBW 300 kHz B VBW 300 kHz
Ref 32.1dBm Att 10 dB SWT 20 ms Ref 32.1dBm Att 10 dB SWT 20 ms
| |
n n
I L I L
|———-D16.1 dBm W“ (¥ e M | E— m".rlRm [ AM‘AN\"M
o / LI [/ s o oo
| L]
[l ol ol el
o i
Center 5.725 GHz 10 MHz/ Span 100 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz
10655468 10655468
[Date: 24.FEB.2015 17:04:30 [Date: 24.FEB.2015 17:39:15

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Band Edge Conducted Emissions (continued)

Results: 40 MHz Channel / 2560AM / A Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -29.4 -24.9 4.5 Complied
5850 -30.3 -25.1 5.2 Complied
RBW 100 kHz Marker 1 [T1] RBW 100 kHz Marker ]
VBW 300 kHz -29.42 dB: VBW 300 kHz B1
Ref 32.1dBm Att 10 dB SWT 20 ms 5.725( Ref 32.1dBm Att 10 dB SWT 20 ms
| |
n n
I L L I L
——b15.1dgm MW — YR ST g R 0
I 2 -24.9 dBm / \ e i 25.1 dBr \ e
M \ MJ
-40 ol \v‘}u I-40 W
WWWW ] MWW
Center 5.725 GHz 10 MHz/ Span 100 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz
10655468 10655468
Date: 24.FEB.2015 17:44:18 [Date: 24.FEB.2015 17:42:28

Lower Band Edge Peak Measurement

Upper Band Edge Peak Measurement
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Band Edge Conducted Emissions (continued)

Results: 40 MHz Channel / 2560AM / B Port

Frequency Peak Level -30 dBc Limit Margin Result
(MHz) (dBm) (dBm) (dB)
5725 -28.8 -25.3 3.5 Complied
5850 -30.2 -25.3 4.9 Complied
RBW 100 kHz Marker 1 [T1] RBW 100 kHz Marker 1 [T1]
VBW 300 kHz -2f VBW 300 kHz 3
Ref 32.1dBm Att 10 dB SWT 20 ms Ref 32.1dBm Att 10 dB SWT 20 ms
| |
n n
[= =
/ Ve i \
\ wf
I R
Center 5.725 GHz 10 MHz/ Span 100 MHz Center 5.85 GHz 10 MHz/ Span 100 MHz
10655468 10655468
[Date: 24.FEB.2015 17:46:46 [Date: 24.FEB.2015 17:37:10

Lower Band Edge Peak Measurement

Test Equipment Used:

Upper Band Edge Peak Measurement

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

No. Calibration (Months)
Due

A1393 Attenuator Huber & Suhner 6820.17.B 757456 Calibrated N/A
Before Use

M1886 Test Receiver Rohde & Schwarz ESU26 100554 09 May 2015 12

M260 Signal Generator Rohde & Schwarz SMP02 829076/008 | 24 Apr 2015 12

M1657 Thermohygrometer JM Handelspunkt 30.5015.13 N/A 14 Mar 2015 12
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5.2.6. Transmitter Radiated Emissions

Test Summary:

Test Engineer: David Doyle Test Date: 09 March 2015

Test Sample Serial Number: F50980BB0073

FCC Reference: Parts 15.247(d) & 15.209(a)

Test Method Used: FCC KDB 558074 Section 11 and 12 / ANSI C63.10-2009 Sections 6.3

and 6.5 referencing ANSI C63.4-2009

Frequency Range 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 21

Relative Humidity (%): 34

Note(s):

1. All emissions shown on the pre-scan plot were inves tigated and found to be ambient or >20 dB

below the applicable limit or below the measurement system noise floor. Therefore the highest
level of noise floor has been recorded in the table s below.

The final measured value, for the given emission, in the tables below incorporates the calibrated antenna
factor and cable loss

The preliminary scans showed similar emission levels below 1 GHz, for each channel of operation.
Therefore final radiated emissions measurements were performed with the EUT set to the middle
channel only.

Measurements for the 6’ parabolic antenna were perfomed using a 4’ parabolic antenna and the
difference in gain was incorporated into the measurement as an RF level offset.

Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO001) at a
distance of 3 metres. The centre point of the EUT system was placed at a height of 0.8 metres above the
test chamber floor in the centre of the chamber turntable. The EUT was placed as close to 0.8 metres as
the antenna bracket and RF cables allowed. 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 Emissions (continued)

Test setup for radiated measurements:

Laptop PC

Test Receiver/ Ethernet Hub PoE Power Supply
Spectrum Analyser

RF Attenuator and
PreAmplifier

Measurement
Antenna

\%

A Port

EUT

B Port

Anechoic Chamber
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / Plate Anten _na

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uv/m) (dBpv/im) (dB)
984.569 Horizontal 31.7 54.0 22.3 Complied
% 14,—‘ 984.56913f

3 IR
3p

30M 50 60 80 100M Frequeiﬂci . 300 400 500 800 1G
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / 4’ Paraboli ¢ Antenna
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uVv/m) (dB)
986.112 Horizontal 31.6 54.0 22.4 Complied
109
9G
8aq
70
§ 60 )
n:ns. L ECC|Part 15 Class B Field|Streng
E 5G
30 ‘
” 4
o \ o
1
Of —t—+—+—+—+ t t +—t—+—+—
30M 50 60 80 100M 200 300 400500
Frequency in Hz
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / 6' Paraboli ¢ Antenna
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uVv/m) (dB)
995.371 Horizontal 34.7 54.0 19.3 Complied

109
9G
8aq
70

£ of

% 6C' ECC|Part 15 Class B Field|Streng

E 5G

3 L 7370741

E 44 34.704 dBY
3q f\ ’ Iy
B ¢
1
Of +——+—— t +—t—+—+—
30M 50 60 80 100M 200 300 400500

Frequency in Hz
Page 82 of 108 ULVSLTD




TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / 60° Sectori

sed Antenna

Frequency Antenna Level Limit Margin Result
(MHzZ) Polarity (dBpV/m) (dBpuv/m) (dB)
973.768 Horizontal 31.3 54.0 22.7 Complied
109
9q
8aG
76
§ 60 )
n:ns. L ECC|Part 15 Class B Field|Streng
E 5@
T T 973.767535
g 46' 31;32 dBy!
34 Y
4
oF #
16
oF——+—t+—+—+—+—+ t +—t———+—+—
30M 5060 80 100M 200 300 400500  8001G
Frequency in Hz
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / Omnidirecti

onal Antenna

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uv/m) (dB uVv/m) (dB)
978.397 Horizontal 315 54.0 22,5 Complied
109
9q
84
9
§ 60 )
c:nL L ECC|Part 15 Class B Field|Streng
E 5@
Ny
3q V
LA
ol ’
ol .
Of —t—+—+—+—+ t t +—t—t——+—
30M 50 60 80 100M 200 300 400500 800 1G
Frequency in Hz
Test Equipment Used:
Asset Instrument Manufacturer Type No. Serial No. Date Cal.
No. Calibration Interval
Due (Months)
M1624 | Thermohygrometer JM Handelspunkt 30.5015.10 | O 07 Jan 2016 12
K0001 5m RSE Chamber Rainford EMC N/A N/A 26 Mar 2015 12
M1379 | Test Receiver Rohde & Schwarz ESIB7 100330 08 Dec 2015 12
A490 Antenna Chase CBL6111A | 1590 29 Apr 2015 12
G0543 Amplifier Sonoma 310N 230801 05 Jun 2015 3
A1834 Attenuator Hewlett Packard 8491B 10444 05 Mar 2016 12
A2131 Low Pass Filter AtlanTecRF AFL-02000 | JFB1004-002 | 25 Apr 2015 12
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Transmitter Radiated Emissions (continued)

Test Summary:

Test Engineer: David Doyle Test Dates: 05 March 2015,

06 March 2015 &
10 March 2015

Test Sample Serial Number: F50980BB0073
FCC Reference: Parts 15.247(d) & 15.209(a)
Test Method Used: FCC KDB 558074 Section 11 and 12 / ANSI C63.10-2009 Sections 6.3

and 6.5 referencing ANSI C63.4-2009

Frequency Range 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 21to 22

Relative Humidity (%): 33t0 36

Note(s):

1. Radiated spurious emissions testing was performed with the EUT transmitting at maximum power on a 5

MHz channel with QPSK modulation. This configuration produced the highest emission levels and was
therefore deemed to be worst case. The EUT was transmitting at 100% duty cycle.

The final measured value, for the given emission, in the table above incorporates the calibrated antenna
factor and cable loss

The reference levels for emissions in non-restricted bands was established by following KDB 558074
D01 Section 11.2 procedure.

Appropriate RF filters and attenuators were used during pre-scans and final measurements. Insertion
losses were entered on the spectrum analyser as RF levels offsets.

Measurements for the 6’ parabolic antenna were perfomed using a 4’ parabolic antenna and the
difference in gain was incorporated into the measurement as an RF level offset.

*-30 dBc limit applies in non-restricted bands as the conducted output power and spectral density test
were performed using an average detector.

Emissions in restricted bands; Where peak-detected amplitude was shown to comply with average limits,
an average measurement was not performed.

Pre-scans above 1 GHz were performed in a fully anechoic chamber (UL Asset Number K0002) at a
distance of 3 metres. The centre point of the EUT antenna was placed at a height of 0.8 metres above
the test chamber floor in the centre of the chamber turntable. The EUT was placed as close to 0.8
metres as the antenna bracket and RF cables allowed. All measurement antennas were placed at a fixed
height of 0.8 metres above the test chamber floor, in line with the EUT. Final measurements above 1
GHz were performed in a semi-anechoic chamber (UL Asset Number KO001) at a distance of 3 metres.
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 Emissions (continued)

Results: Bottom Channel / QPSK / Peak / Plate Anten  na

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dB uv/m) (dB)
11457.692 Horizontal 40.6 74.0 33.4 Complied
17189.087 Horizontal 55.6 74.0 18.4 Complied
Results: Bottom Channel / QPSK / Average / Plate An___tenna
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpuv/m) (dB uv/m) (dB)
17189.920 Horizontal 42.7 54.0 11.3 Complied
Results: Middle Channel / QPSK / Peak / Plate Anten __na
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpv/m) (dB)
11577.403 Horizontal 44.6 54.0 9.4 Complied
Results: Top Channel / QPSK / Peak / Plate Antenna
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpuv/m) (dB uv/m) (dB)
11689.679 Horizontal 47.3 54.0 6.7 Complied
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / Plate Anten _na

Start 5.46 GHz

10655468
Date: 6 MAR 2015 09:47:55

26.5 MHz/

Stop 5.725 GHz

@ RBW 1 MHz Marker 1 [T1] @ RBW 1 MHz Marker 1{T1]
VBW 3 MHz 45.48 dBUV VBW 3 MHz 53.15 dBv
Rel  80dBUV At 0dB SWT 20ms 3418260231 GHz Ref 80dBLY At 10d8 SWT 20ms 5106698718 GHz
80 80 Offs¢t  10.9dB Markef 2 [T2]
174 dBjv 1284
0 sy S - |
1P 1pc
wew
1
—1o1 54 aefv 2 54 dBv
TN O O TR IO
T AV PV VY PR R TR S ToweY
2
ey WWMW :
S I B R Ao S A e
k10 F-10
20 20
Start 1GHz 300 MHz! Stop 4GHz Start 4GHz 146 MHz/ Stop 5.46 GHz
10655468 10655468
Date: 6.MAR 2015 09:57:44 Date: 6 MAR 2015 095226
RBW 100kHz  Marker 1[T1] RBW 100kHz  Marker 1[T1]
VBW 300 kHz 63.75 dBuV VBW 300 kHz 68.26 dBpV
Ref 120 dBuV At 208 SWT 30ms 5652804487 GHz Ref 120 4BV At 2048 SwT 20ms 5921875000 GHz
120 Ofisht 21.3d8 120 ofisht 2138
L, L. o
B [ {o1 1046 Buv b1 1046 1By
L
1
-
; st |
Pl st AR hr bl sl v
ey o | IR} I EWN Py TV T Bt
2 2

Start 5.85 GHz

10655468
IDate: 6. MAR 2015 09:45:56

15 MHz/

Stop 6 GHz
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Transmitter Radiated Emissions (continued)
Results: Middle Channel / QPSK / Peak / Plate Anten _na

@ RBW 1 MHz Marker 1 [T1] @ RBW 1 MHz Marker 1[T1]
VBW 3 MHz 64.86 dBUV VBW 3 MHz 43.95 dBpv
Rel  80dBUV At 0dB SWT 20ms 6000000000 GHz Ref 80dBLY At 0dB SWT 30ms 11577724359 GHz
80 Marke] 2 [T2] ” 80
D174 defv de
P o S - n
wew [ oWy g 3
i
M RN A b et A ol [
+ i)
It uesse
T O PO s b
k10 F-10
20 20
Start 6 GHz 200 MHz! Stop 8GHz Start 8GHz 475 MHzI Stop 12.75 GHz
10655468 10655468
Date: 6.MAR 2015 093328 Date: 6 MAR 2015 092201
RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 52.85 dBUV VBW 3 MHz 50.96 dBpV
Ref 80 dBUV At 0dB SWT 35 ms 17.368990385 GHz Ref 80 dBUY At 0dB SwT s0ms 25.900641026 GHz
) a0
LAl LAl
A
1
o154 aefv ———b1 54 afv
I v e
e L s RV
_— I ot oM iAo
20 20
Start 12.75 GHz 525 MHz! Stop 18GHz Start 18 GHz 850 MHz/ Stop 265 GHz
10655468 10655468
Date: 6.MAR 2015 082015 Date: 10MAR 2015 154001
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Transmitter Radiated Emissions (continued)
Results: Middle Channel / OPSK / Peak / Plate Anten _na

RBW 1 MHz Marker 1[T1]
VBW 3 MHz
Ref 80 dBUV At 0dB SWT 80ms 399

80

D1 54 dBjv

F-10

20

Start 26.5 GHz 1.35 GHz/ Stop 40 GHz

10655468
Date: 6 MAR 2015 06:35:23

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QOPSK / Peak / 4’ Paraboli ¢ Antenna
Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
6000.000 Vertical 58.9 74.0 15.1 Complied
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / 4’ Paraboli

c Antenna

T it

F

10

Start 5.46 GHz 26.5 MHz/ Stop 5.725 GHz

10655468
Date: 5MAR 2015 11:16:36

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1[T1]
VBW 3 MHz 46.40 dBpV VBW 3 MHz 43.28 dBuV
Ref 80 dBUV At 0dB SWT 20ms 4.000000000 GHz Ref 80dBuV At 0dB SWT 20ms 5.219006410 GHz
8 80
LAl LA
1 P
b1 54 aBjv 11 54 e
ey b :
e D
s OO Y VIO | i
e o " T e ol N AP A ik
10 10
20 20
Start 1GHz 300 MHz/ Stop 4 GHz Start 4 GHz 146 MHz/ Stop 5.46 GHz
10655468 10655468
Date: 5.MAR 2015 06:50:55 Date: 5MAR 2015 06:30:58
RBW 100 kHz Marker 1 [T1] RBW 100 kHz Marker 1(T1]
VBW 300 kHz 59.16 dBLV VBW 300 kHz 63.00 dBuV
Ref 110 dBuV At 10dB SWT 30ms 5653229167 GHz Ref 110 dBuV At 1008 SWT 20ms 5920913462 GHz
110 Offsft  219d8 110 Ofisft  21.JdB
L LAl LA]
1 ed
——{p192.3dpav 1 b1 e23dpuv

10

Start 5.85 GHz

10655468
Date: 5MAR 2015 11:19:18

15 MHz/ Stop 6 GHz
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / 4’ Paraboli

c Antenna

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1[T1]
VBW 3 MHz 58.91 BV VBW 3 MHz 50,57 dBV
Ref 80 dBUV At 1048 SWT 20ms 6.000000000 GHz Ref 80dBuV At 1008 SWT 20ms 6.000000000 GHz
8 ” 80
D174 dBjv
LAl LA
1 P
——{p154aBjv
W’”’*’Wuu s " I I s st
MWMM WSS RSPRPIN ST TE PeT
10 10
20 20
Start 6 GHz 200 MHz/ Stop 8GHz Start 6 GHz 200 MHz/ Stop 8GHz
10655468 10655468
Date: 5.MAR 2015 07:00:25 Date: 5MAR 2015 07:08:15
RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1(T1]
VBW 3 MHz 5063 dBLV VBW 3 MHz 60.06 BV
Ref 80 dBuV At 10dB SWT 30ms 10534855769 GHz Ref 80 BV At 108 SWT 35ms 17.722355769 GHz
80 Offspt  10.7dB Markef 2 [T2] H 80 Marke[ 2 [T2] ‘l
D1 74 dBjV — D1 74 dBjv =
124o0307adlar; (WY ) asslcrz |IEN
1
v
e VT RV e et .
2y 2 54 dBuV 2 AV gy 52 54 dBV
view e Y view 2
[ o o R ] X
B [HERT IR NV PRI SN
2 |
L
s TP T WP o wvre e W
20 20
Start 8 GHz 475 MHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
10655468 10655468
Date: 5,MAR 2015 1052:52 Date: 5MAR 2015 0801:52
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Transmitter Radiated Emissions (continued)
Results: Middle Channel / OPSK / Peak / 4’ Paraboli ¢ Antenna

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1[T1]
VBW 3 MHz 51.58 dBpV VBW 3 MHz 44.62 dBpV
Ref 80 dBuv Attt 10dB SWT 50 ms 25.560096154 GHz Ref 80 dBuv At 0dB SWT 80 ms 39.978365385 GHz
80 Marke} 2 [T2] ” 80
D1 74 dBjV 9-80-0By
26dussioezilcrz (WM [A]
2 AV 2 54 dBpv 1 b1 54 aBjv
wew aeb it
T TN AP EY U W Yoy
|JRIPS S v v L™
VP T NP e
10 o
2 2
Start 18 GHz 850 MHz/ Stop 26.5 GHz. Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
10655468 10655468
[Date: 5,MAR.2015 08:12:43 [Date: 5.MAR.2015 10:02:58

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.

UL VS LTD Page 93 of 108



TEST REPORT

VERSION 2.0

SERIAL NO: UL-RPT-RP10655468JD01A V2.0

ISSUE DATE: 20 MAY 2015

Transmitter Radiated Emissions (continued)

Results: Middle Channel / OPSK / Peak / 6’ Paraboli

c Antenna

Frequency
(MHz)

Antenna
Polarity

Level
(dB uV/m)

Limit
(dB pv/m)

Margin
(dB)

Result

6000.000

Vertical

62.4

74.0

11.6

Complied

Results: Middle Channel / QPSK / Peak / 6’ Paraboli

c Antenna

RBW 1 MHz

Marker 1[T1]

RBW 1 MHz

Marker 1[T1]

10655468
Date: 5MAR 2015 11:17:33

10655468
[Date: 5MAR 2015 11:18:20

VBW 3 MHz 51.29 dBuV VBW 3 MHz 51.97 dBpV
Ref 80 BV At 0dB SWT 20ms 3975961538 GHz Ref 80 BV At 0dB SWT 20 ms 5343012821 GHz
80 Offsgt 2848 80 Offsgt 2.8¢8B
1 P
———1D1 54 dBjpv 1 ———D1 54 dBjv L
M | i MAVW qu .
Juaay " el o,
R pL~ag
20 20
Start 1GHz 300 MHz/ Stop 4 GHz Start 4 GHz 146 MHz/ Stop 5.46 GHz
10655468 10655468
Date: 5.MAR 2015 06:53:54 Date: 5.MAR 2015 06:28:26
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / OPSK / Peak / 6’ Paraboli

c Antenna

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1(T1]
VBW 3 MHz 62.35 dBLV VBW 3 MHz 52.99 dBuV
Ref 80 dBuV At 10dB SWT 20ms 6.000000000 GHz Ref 80dBuV At 1008 SWT 20ms 6.000000000 GHz
s Ofsft 28fB ” s Ofisft  28(B
D1 74 dBjV
(Al LA
1 P
Vi EV
p———{p1 54 dBjv
T ‘
MW"WW’A sl A J o0 N
s
[ IO SOV EVRREN RUUDN DTS AUVUNN R Egy
10 |10
20 20
Start 6 GHz 200 MHz/ Stop 8 GHz Start 6 GHz 200 MHz/ Stop 8 GHz
10655468 10655468
Date: 5MAR 2015 07:04:48 Date: 5.MAR 2015 07:12:38
RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1(T1]
VBW 3 MHz 54.56 dBLV VBW 3 MHz 62.77 dBuV
Ref 80 dBuV At 10dB SWT 30ms 11813701923 GHz Ref 80dBuV At 1008 SWT 35ms 17.368990385 GHz
80 Offs¢t  13.5dB Markef 2 [T2] H 80 Offsgt  2.80B Marke| 2 [T2] ‘l
D1 74 dBjV st D1 74 BV et
11 da37532 n . W |
1
1Pk 1K
wew ven . AT
n Ful-
[2 A 2 54 dBuV 54 dBuv 2
I Lot A ot g o Pl X
e B S PR S
I, W P are L.
20 20
Start 8 GHz 475 MHz/ Stop 12.75 GHz Start 12.75 GHz 525 MHz/ Stop 18 GHz
10655468 10655468
Date: 5,MAR 2015 1051:52 Date: 5MAR 2015 08:04:33
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Transmitter Radiated Emissions (continued)
Results: Middle Channel / OPSK / Peak / 6’ Paraboli ¢ Antenna

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1(T1]
VBW 3 MHz 54.63 dBLV VBW 3 MHz 47.08 dBpv
Ref 80 dBuV At 10dB SWT 50ms 25.696314103 GHz Ref 80dBuV At 0dB SWT 80ms 39.956730769 GHz
80 Offspt 2848 Marke] 2 [12] ” 80 Ofis}t  2.8{B
D1 74 dBjV ftts
(Al LA
1Pk
viEw
1
2 54 dBpv i [———{p1 54 dBjv
" " Ay it 0
A ooy
B Wfo‘x
I Ll
A A A A~~~ R
(RN e PSR R .
10 |10
20 20
Start 18 GHz 850 MHz/ Stop 265 GHz Start 26.5 GHz 1.35 GHz/ Stop 40 GHz
10655468 10655468
Date: 5MAR 2015 08:15:33 Date: 5MAR 2015 10:03:49

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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Transmitter Radiated Emissions (continued)

Results: Bottom Channel / OPSK / Peak / 60° Sectori

sed Antenna

Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
11457.750 Horizontal 44.8 54.0 9.2 Complied
Results: Middle Channel / QPSK / Peak / 60° Sectori _sed Antenna
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpv/im) (dB)
11578.965 Horizontal 52.4 54.0 1.6 Complied
Results: Top Channel / QPSK / Peak / 60° Sectorised  Antenna
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpVv/m) (dB)
11689.766 Horizontal 53.2 54.0 0.8 Complied
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Transmitter Radiated Emissions (continued)
Results: Middle Channel / QPSK / Peak / 60° Sectori _sed Antenna

@ RBW 1 MHz Marker 1[T1] RBW 1 MHz Marker 1[T1]
VBW 3 Mz 46.42 dBav VBW 3 Mz 50.27 dBv
Ref 80 dBuv At 0dB SWT 20 ms 3.408653846 GHz Ref 80 dBuv At 0dB SWT 20 ms 5.352371795 GHz
80 80 Offsgt 10.9dB
LAl LAl
o1 54 sy o1 54 sy
154 dBjv . 154 dBjv T .
W N P T e b tosadpationJug il 5
P T e W PR Y
e Ny
o o
F-10 F-10
20 20
Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 146 MHz/ Stop 5.46 GHz.
10655468 10655468
[Date: 6.MAR.2015 06:57:35 [Date: 6.MAR.2015 07:08:00
RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
VBW 300 kHz 51.10 dBpV VBW 300 kHz 56.81 dBpV
Ref 90 dBuvV At 0dB SWT 30 ms 5.725000000 GHz Ref 90 dBuv At 0dB SWT 20 ms 5.922355769 GHz
90 Offset 109dB 90 Offset 109dB
g5———ID1 80.9 dBuV. [ A] —g5———{D1 80.9 dBuV. [A]
P P
w .
o o
A
P, VWL NI S flm) P
Il i
T
o o
10 20
Start 5.46 GHz 26.5 MHz/ Stop 5.725 GHz Start 5.85 GHz 15 MHz/ Stop 6 GHz
10655468 10655468
Date: 6.MAR.2015 11:34:07 [Date: 6.MAR.2015 07:20:12
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / 60° Sectori

sed Antenna

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 51.19 dBuV VBW 3 MHz 42.04 dBuV
Ref 80 dBuV At 0dB SWT 20ms 6.000000000 GHz Ref 80 dBuV At 0dB SWT 30 ms 11.577724359 GHz
) )
LA} LAl
1 P 1 P
= M=
b—p1s4aBjv . ——p154aBjv .
1
TRAYRY YT
IEY YTV YR WY 0 o T WMWWW«
o o6
10 10
20 20
Start 6 GHz 200 MHz/ Stop 8 GHz Start 8 GHz 475 MHz/ Stop 12.75 GHz
10655468 10655468
Date: 6 MAR 2015 07:24:08 Date: 6 MAR 2015 07:33:17
RBW 1 MHz Marker 1 [T1] ® RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 48.13 BV VBW 3 MHz 5114 dBV
Ref 80dBuv At 0dB SWT 35ms 17.360576923 GHz Ref 80dBuv At 10dB SWT 50 ms 26.309294872 GHz
) )
LAl LAl
1 P 1 P
|——1D1 54 dBjv ——{D1 54 dBjV 1
1 o v e
R T
WW Al #WMW
o6 o
20 20
Start 12.75 GHz 525 MHz/ Stop 18 GHz Start 18 GHz 850 MHz/ Stop 26.5 GHz
10655468 10655468
Date: 6 MAR 2015 07:40:22 Date: 6 MAR 2015 06:51:21
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Transmitter Radiated Emissions (continued)
Results:Middle Channel / OPSK / Peak / 60° Sectoris _ed Antenna

@ RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 45.04 dByv

Ref 80 dBuV At 0dB SWT 80ms 39610576923 GHz

80

D1 54 dBjv

PN

[-10

20

Start 26.5 GHz 1.35 GHz/ Stop 40 GHz

10655468
Date: 6 MAR 2015 06:47:47

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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Transmitter Radiated Emissions (continued)

Results: Bottom Channel / QPSK / Peak / Omnidirecti

onal Antenna

Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dB uVv/m) (dBpV/m) (dB)
11459.083 Horizontal 42.6 54.0 11.4 Complied
Results: Middle Channel / QPSK / Peak / Omnidirecti __onal Antenna
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpuv/m) (dBpv/im) (dB)
11576.907 Horizontal 47.9 54.0 6.1 Complied
Results: Top Channel / QPSK / Peak / Omnidirectiona | Antenna
Frequency Antenna Peak Level Average Limit Margin Result
(MHz) Polarity (dBpv/m) (dBpVv/m) (dB)
11691.917 Horizontal 45.3 54.0 8.7 Complied
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Transmitter Radiated Emissions (continued)
Results: Middle Channel / QPSK / Peak / Omnidirecti _onal Antenna

@ RBW 1 MHz Marker 1[T1] RBW 1 MHz Marker 1[T1]
VBW 3 Mz 4766 dBv VBW 3 Mz 51.48 dBV
Ref 80 dBuv At 0dB SWT 20 ms 3.990384615 GHz Ref 80 dBuv At 0dB SWT 20 ms 5.436602564 GHz
80 80 Offsgt 10.9dB
LAl LAl
b1 54 dBjv D154 dBjv 1
oF e
e i) ISR IRV TR WY WYV VYW WPATTA P R
g )
[ s
o o
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Start 1 GHz 300 MHz/ Stop 4 GHz Start 4 GHz 146 MHz/ Stop 5.46 GHz.
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ate: 6MAR 2015 055403 ate: 5MAR 2015 124303
RBW 100 kHz Marker 1[T1] RBW 100 kHz Marker 1[T1]
VBW 300 kHz 47.99 dBpV VBW 300 kHz 50.00 dBpV
Ref 90.dBuY At 0de SWT 30ms 5723301262 GHz Ref 90.dBuY At 0de SWT 20ms 5923317308 GHz
90 Offset 109dB 90 Offset 109dB
LAl LAl
Id— R Y [Ie— e Y
P P
. w
o o
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| H
/“WMM i) WW\AM m
et i A
’ , . oo (. A et
o o
10 20
Start 5.46 GHz 26.5 MHz/ Stop 5.725 GHz Start 5.85 GHz 15 MHz/ Stop 6 GHz
10655468 10655468
ate: 5MAR 2015 125003 ate: 5MAR 2015 1255351
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Transmitter Radiated Emissions (continued)

Results: Middle Channel / QPSK / Peak / Omnidirecti

onal Antenna

Date: 5MAR 2015 12:10:58

Date: 6 MAR 2015 06:07:01

RBW 1 MHz Marker 1 [T1] RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 46.95 dBpV VBW 3 MHz
Ref 80 dBuv At 0dB SWT 20 ms 6.003205128 GHz Ref 80 dBuv At 0dB SWT 30 ms
) s Ofsht 078
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w
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[Date: 5.MAR.2015 12:18:23 [Date: 5.MAR.2015 12:05:54
RBW 1 MHz Marker 1 [T1] ® RBW 1 MHz Marker 1 [T1]
VBW 3 MHz 47.72 dBuv VBW 3 Mz 50.07 dBpv
Ref 80 dBuv At 0dB SWT 35ms 16.990384615 GHz Ref 80 dBuv At 0dB SWT 50 ms 25.137820513 GHz
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LAl LAl
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Transmitter Radiated Emissions (continued)
Results: Middle Channel / QPSK / Peak / Omnidirecti _onal Antenna

RBW 1 MHz Marker 1[T1]
VBW 3 MHz
Ref 80 dBUV At 0dB SWT 80ms

80

D1 54 dBjv

£

F-10

20

Start 26.5 GHz 1.35 GHz/ Stop 40 GHz

10655468
Date: 6 MAR 2015 06:34:56

Note: These plots are pre-scans and for indication purposes only. For final measurements, see accompanying
tables.
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Transmitter Radiated Emissions (continued)

Test Equipment Used:

Asset | Instrument Manufacturer ['ype No. erial No. Diate Cal.
No. Calibration Interval
Due (Months)
K0001 | 5m RSE Chamber Rainford EMC N/A N/A 26 Mar 2015 12
M1624 | Thermohygrometer JM Handelspunkt 30.5015.10 Not stated 07 Jan 2016 12
M1379 | Test Receiver Rohde & Schwarz ESIB7 100330 08 Dec 2015 12
G0543 | Pre Amplifier Sonoma 310N 230801 05 Jun 2015 3
A2131 | Low Pass Filter Atlan TecRF AFL-02000 JFB1004-002 | 25 Apr 2015 12
A1834 | Attenuator Hewlett Packard 8491B 10444 Calibrated 12
before use
A490 Antenna Chase CBL6111A 1590 29 Apr 2015 12
K0002 | 3m RSE Chamber Rainford EMC N/A N/A 31 Mar 2015 12
M1656 | Thermohygrometer JM Handelspunkt 30.5015.13 Not stated 14 Mar 2015 12
A1534 | Pre Amplifier Hewlett Packard 8449B 3008A00405 | 21 Dec 2015 12
M1874 | Test Receiver Rohde & Schwarz ESU26 100553 13 May 2015 12
M1630 | Test Receiver Rohde & Schwarz ESU40 100233 20 Feb 2016 12
A2000 | Attenuator Huber & Suhner 6830.17.B 301623 12 Apr 2015 12
A2140 | Attenuator Atlan TecRF AN18-10 090918-04 25 Apr 2015 12
A2176 | High Pass Filter AtlanTec RF AFH-07000 800980 12 Apr 2015 12
A1818 | Antenna EMCO 3115 00075692 20 Dec 2015 12
A253 Antenna Flann Microwave 12240-20 128 20 Dec 2015 12
A254 Antenna Flann Microwave 14240-20 139 20 Dec 2015 12
A255 Antenna Flann Microwave 16240-20 519 20 Dec 2015 12
A256 Antenna Flann Microwave 18240-20 400 20 Dec 2015 12
A436 Antenna Flann Microwave 20240-20 330 21 Dec 2015 12
A203 WG 22 Microwave Flann Microwave 22240-20 343 19 May 2016 36
Horn
M1390 | 26.5 GHz to 40 GHz Farran Technology | WHMP 28 FTL1677B Calibrated N/A
Harmonic Mixer before use
A1785 | 26.5 GHz to 40 GHz Farran Technology FLNA-28-30 | FTL 6483 Calibrated N/A
Pre-amplifier before use
A366 Isolator MRI FRR-400 169 Calibrated N/A
before use
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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 Calculajted
Level (%) Uncertainty
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% 1+4.69 dB
Conducted Maximum Peak Output Power 5725 MHz to 5850 MHz 95% +0.76 dB
Power Spectral Density 5725 MHz to 5850 MHz 95% +1.13dB
6 dB Bandwidth 5725 MHz to 5850 MHz 95% +3.92 %
Conducted Spurious Emissions 9 kHz to 40 GHz 95% +2.62 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% 15.65 dB
Radiated Spurious Emissions 1 GHz to 40 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

Revision Details

Version
Number Page No(s) | Clause Details
1.0 - - Initial Version
2.0 6 - Inserted additional test methods and procedures
10 Inserted Note 4
36 Changed Note 2 wording
78 Changed order of Notes
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Appendix 1. Conducted Test Setup Photograph

EUT configuration for conducted measurements

--- END OF REPORT---
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