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1. Customer Information

Company Name: Aviat Networks

Address: 4 Bell Drive, Hamilton Intl Tech Park
Blantyre

Glasgow

Lanarkshire

G72 OFB

United Kingdom
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2. Summary of Testing

2.1. General Information

Specification Reference:

47CFR15.407 and 47CFR15.403

Specification Title:

Code of Federal Regulations Volume 47 (Telecommunications):
Part 15 Subpart E (Unlicensed National Information Infrastructure Devices) —
Sections 15.403 and 15.407

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:

30 April 2018 to 20 July 2018

2.2. Summary of Test Results

FCC Reference (47CFR) Measurement Result
Part 15.207 Transmitter AC Conducted Emissions )
Part 15.403(i) Transmitter 26 dB Emission Bandwidth )
Part 15.407(e) Transmitter Minimum 6 dB Bandwidth 9
Part 15.35(c) Transmitter Duty Cycle Note 1
Part 15.407(a)(3) Transmitter Maximum Conducted Output Power <
Part 15.407(a)(3) Transmitter Peak Power Spectral Density 9
Part 15.407(b)/15.209(a) Transmitter Out of Band Cabinet Radiated Emissions ]
Part 15.407(b) Transmitter Out of Band Conducted Emissions ]
Part 15.407(b) Transmitter Band Edge Conducted Emissions ]
Pan 15.407(0 e S
Part 15.407(h)(2) Transmitter Power Control Note 3

Key to Results

J = Complied 0 = Did not comply

Note(s):

1. Transmitter Duty Cycle was measured for all modulation schemes and found to be 100%. Therefore the
results are not included in this report. Plots are archived on the Company server and available for

inspection upon request.

2. Frequency stability is better than 20 ppm which ensures that the signal remains in the allocated bands
under all operational conditions stated in the user manual.

3. Not applicable as the EUT operates in the 5.725-5.85 GHz band.

UL VS LTD
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2.3. Methods and Procedures

Reference: ANSI C63.10-2013

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

Reference: KDB 789033 D02 General UNII Test Procedures New Rules v02r01
December 14, 2017

Title: Guidelines for Compliance Testing of Unlicensed National Information
Infrastructure (U-NII) Devices — Part 15, Subpart E

Reference: KDB 174176 DO1 Line Conducted FAQ v01r01 June 3, 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 specifications identified above.
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3. Equipment Under Test (EUT)

3.1. Identification of Equipment Under Test (EUT)

Brand Name: Aviat Networks

Model Name or Number: Eclipse IRU600V4, 5.8 GHz, ERM-ATT-400
Test Sample Serial Number: MTL18050017

Hardware Version 001

Software Version: 08.04.21

FCC ID: VK6-IRU600V4

3.2. Description of EUT

The equipment under test was a fixed point to point transceiver operating in U-NIl Band 3. DC and IF were
supplied to the EUT via a single coaxial connection from an INU containing either a RAC 60 or RAC 7X card.

3.3. Modifications Incorporated in the EUT

No modifications were applied to the EUT during testing.

3.4. Additional Information Related to Testing

Technology Tested: Unlicensed National Information Infrastructure Devices (U-NII)

Type of Unit: Fixed Point to Point Transceiver

Modulation: QPSK, 16QAM, 32QAM, 64QAM, 128QAM, 256QAM,

512QAM,1024QAM, 2048QAM, 4096QAM

Power Supply Requirement: Nominal -48.0 VDC

Maximum Conducted Output Power: 29.8 dBm

Channel Spacing: 3.75 MHz, 5 MHz, 10 MHz, 20 MHz, 30 MHz

Transmit Frequency Range: 5742.5 MHz to 5832.5 MHz

Transmit Channels Tested: Channel ID Channe:(llvllz;ez?uency
Bottom 5742.5
Middle 5769.5

Top 5832.5

3.5. Description of Available Antennas

The EUT supports two antenna types; parabolic and flat panel, with the following maximum gains:

Frequency Band (MHz) G anenna Parabolic Gantenna Flat Panel
(dBi) (dBi)
5725 to 5850 43.0 28.0
All other frequencies 10.0 10.0
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3.6. Support Equipment

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

Description: Laptop PC
Brand Name: Dell

Model Name or Number: Latitude
Serial Number: 17198129773

Description:

Ethernet Cable.

Brand Name:

Not marked or stated

Model Name or Number:

Not marked or stated

Serial Number:

Not marked or stated

Description: Indoor Unit Chassis
Brand Name: Aviat Networks
Model Name or Number: Eclipse INU

Serial Number: LEA05040537

Description: Indoor Unit Card
Brand Name: Aviat Networks
Model Name or Number: RAC 60

Test Sample Serial Number: EBT1023D066

Description: Indoor Unit Card
Brand Name: Aviat Networks
Model Name or Number: RAC 7X

Test Sample Serial Number: EBT1635B483

Page 8 of 87
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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 Continuously transmitting with a modulated carrier at maximum power on the bottom, middle and top
channels as required using the supported channel bandwidths and modulation types.

4.2. Configuration and Peripherals

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

» Controlled using a bespoke application on the laptop PC supplied by the customer. The application
was used to select the test channels, data rates and modulation schemes as required.

« All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power and widest bandwidth were:

o] Highest power

0 RACG60/3.75 MHz - 32QAM / 12 Mbps
RAC 60 /5 MHz - 16QAM / 10 Mbps
RAC 60/ 10 MHz - 256QAM / 56 Mbps
RAC 60/ 20 MHz - 16QAM / 50 Mbps
RAC 60/ 30 MHz - QPSK / 38 Mbps
RAC 7X /10 MHz - QPSK / 12 Mbps

0 RAC 7X /30 MHz - 512QAM / 200 Mbps
0 Widest bandwidth

0 RACG60/3.75 MHz - 32QAM / 12 Mbps
RAC 60 /5 MHz - QPSK /5 Mbps
RAC 60/ 10 MHz - QPSK / 14 Mbps
RAC 60/ 20 MHz - QPSK / 30 Mbps
RAC 60/ 30 MHz - QPSK / 38 Mbps
RAC 7X /10 MHz - 64QAM / 45 Mbps
0 RAC 7X /30 MHz - 4096QAM / 266 Mbps

e Transmitter out of band emissions were performed with the EUT transmitting in the following modes,
as these were found to produce the highest power and therefore deemed worst case:

o] RAC 60 /5 MHz - 16QAM / 10 Mbps
o RAC 7X /10 MHz - QPSK / 12 Mbps

O O O O o

O O o o o

*  For transmitter out of band cabinet radiated emissions, the INU and RAC 60 / 7X were placed
outside the chamber. The EUT antenna port was terminated using a 50 Q dummy load.

¢ AC conducted emissions were performed with the EUT transmitting in the following modes, as these
were found to produce the highest power and therefore deemed worst case:

o] RAC 60 /5 MHz - 16QAM / 10 Mbps
o] RAC 7X /10 MHz - QPSK / 12 Mbps

UL VS LTD Page 9 of 87



TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

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: Patrick Jones Test Date: 20 July 2018
Test Sample Serial Number: MTL18050017
FCC Reference: Part 15.207

Test Method Used:

ANSI C63.10 Section 6.2 / FCC KDB 174176 and notes below

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 45

Note(s):

1. The EUT was transmitting in the following modes, as these were found to produce the highest power and

therefore deemed worst case:
0 RACG60/5MHz-16QAM /10 Mbps
0 RAC 7X/10 MHz - QPSK / 12 Mbps

2. The EUT was connected to the DC power supply via the INU. The DC power supply was connected to a
120 VAC 60 Hz single phase supply via a LISN.
A pulse limiter was fitted between the LISN and the test receiver.
4. Pre-scans were performed and markers placed on the highest live and neutral measured levels. Final
measurements were performed on the marker frequencies and the results entered into the tables below.
5. A signal generator was used to substitute the levels measured by the test receiver.
Test Setup:
Ethemet Switch [« Laptop PC
4
INU < DC Power Supply LISN Pulse Limiter Test Receiver
K
Single Phase
EUT AC Supply
UL VS LTD Page 11 of 87




TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter AC Conducted Spurious Emissions (contin ued)
Results: RAC 60/ Live / Quasi Peak / 120 VAC 60 Hz
Fre(lc\]/luﬁ;)cy Line (chgv;f\l/) (ld_an:R/) M(%lrg)m Result
0.281 Live 39.7 60.8 21.1 Complied
0.281 Live 39.8 60.8 21.0 Complied
8.633 Live 35.7 60.0 24.3 Complied
11.139 Live 375 60.0 225 Complied
17.610 Live 47.7 60.0 12.3 Complied
21.156 Live 42.6 60.0 17.4 Complied
Results: RAC 60/ Live / Average / 120 VAC 60 Hz
I R A
0.281 Live 38.4 50.8 12.4 Complied
0.281 Live 38.4 50.8 12.4 Complied
4.848 Live 28.7 46.0 17.3 Complied
9.236 Live 315 50.0 18.5 Complied
11.180 Live 36.6 50.0 134 Complied
17.570 Live 41.3 50.0 8.7 Complied
Results: RAC 60 / Neutral / Quasi Peak / 120 VAC 60 Hz
Fre(lc\]/luﬁ;)cy Line (chgv;f\l/) (ld_an:R/) M(%lrg)m Result
0.321 Neutral 34.5 59.7 25.2 Complied
0.339 Neutral 34.1 59.2 25.1 Complied
16.769 Neutral 48.8 60.0 11.2 Complied
17.570 Neutral 49.2 60.0 10.8 Complied
18.191 Neutral 48.6 60.0 11.4 Complied
21.075 Neutral 42.7 60.0 17.3 Complied
Results: RAC 60 / Neutral / Average / 120 VAC 60 Hz
Fre(ﬂ/lu:;)cy Line (I&;V:\I/) (cIJIBTR/) M(%lrg)m Result
0.362 Neutral 32.7 48.7 16.0 Complied
10.379 Neutral 37.3 50.0 12.7 Complied
10.959 Neutral 41.9 50.0 8.1 Complied
16.148 Neutral 43.0 50.0 7.0 Complied
16.368 Neutral 42.7 50.0 7.3 Complied
17.430 Neutral 42.3 50.0 7.7 Complied
Page 12 of 87 UL VS LTD
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Transmitter AC Conducted Spurious Emissions (contin

ued)

Results: RAC 60 /120 VAC 60 Hz

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

79

60

Level in dBpv
IS @
>

@
<1

FCG Part 15 Class B Voltage on Mains C

150k 300400500  800GLM 2M 3M 4M5M6 8 10M

Frequency in Hz

20M 30M

Level in dBuv

60

o
Q

IS
=

w

Of

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

FCG Part 15 Class B Voltage on Mains Q

150k 300400500  800LM

2M 3M 4M5M 6 8 10M 20M 30M

Frequency in Hz

Live

Neutral

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

accompanying tables.
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Transmitter AC Conducted Spurious Emissions (contin ued)
Results: RAC 7X / Live / Quasi Peak / 120 VAC 60 Hz
i Line @) @) e Result
0.281 Live 39.4 60.8 21.4 Complied
0.281 Live 39.8 60.8 21.0 Complied
0.299 Live 38.7 60.3 21.6 Complied
9.056 Live 37.4 60.0 22.6 Complied
17.570 Live 47.9 60.0 121 Complied
21.116 Live 42.8 60.0 17.2 Complied
Results: RAC 7X / Live / Average / 120 VAC 60 Hz
Fre(lc\]/luﬁ;)cy Line (chgv;f\l/) (ld_an:R/) l\/I(Eéllrg)m Result
0.281 Live 38.4 50.8 12.4 Complied
0.281 Live 38.4 50.8 12.4 Complied
9.015 Live 32.3 50.0 17.7 Complied
11.180 Live 36.6 50.0 134 Complied
17.610 Live 40.9 50.0 9.1 Complied
21.899 Live 36.7 50.0 13.3 Complied
Results: RAC 7X / Neutral / Quasi Peak / 120 VAC 60 Hz
K I e
0.321 Neutral 34.5 59.7 25.2 Complied
11.099 Neutral 43.3 60.0 16.7 Complied
16.107 Neutral 48.6 60.0 11.4 Complied
16.989 Neutral 48.6 60.0 11.4 Complied
17.570 Neutral 49.2 60.0 10.8 Complied
18.191 Neutral 48.6 60.0 11.4 Complied
Results: RAC 7X / Neutral / Average / 120 VAC 60 Hz
Fre(lc\1/lu|_(|a;)cy Line (chgv;f\l/) (ld_an:R/) M(?drg)m Result
0.362 Neutral 32.7 48.7 16.0 Complied
10.379 Neutral 37.2 50.0 12.8 Complied
10.959 Neutral 41.9 50.0 8.1 Complied
16.148 Neutral 43.3 50.0 6.7 Complied
16.769 Neutral 42.5 50.0 7.5 Complied
17.610 Neutral 42.1 50.0 7.9 Complied
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Transmitter AC Conducted Spurious Emissions (contin

ued)

Results: RAC 7X /120 VAC 60 Hz
FCC Part 15 Class B Voltage with 2-Line-LISN Live FCC Part 15 Class B Voltage with 2-Line-LISN Neutral
80 80
X(n X(n
o0 FCC Part 15 Class B Voltage on Mains
50 ’ 50 “
> L >
g g [
S ’ % s $
3q 30
20 20
19 19
B0k G040 GOUM M S 4MSME 1M 20M sOM B0k G040 GOM M S 4MSME 6 1M 20M sOM
Frequency in Hz Frequency in Hz
Live Neutral
Note: These plots are pre-scans and for indication purposes only. For final measurements, see
accompanying tables.
Test Equipment Used:
Asset Date Cal.
NoO Instrument Manufacturer Type No. Serial No. Calibration Interval
’ Due (Months)
M2038 | Thermohygrometer Testo 608-H1 45124919 27 Mar 2019 12
A2086 LISN Rohde & Schwarz ENV216 101033 07 Feb 2019 12
A1830 Pulse Limiter Rohde & Schwarz ESH3-72 100668 06 Apr 2019 12
G0614 | Signal Generator Rohde & Schwarz SMB100A 177687 08 May 2020 36
M1273 | Test Receiver Rohde & Schwarz | ESIB 26 100275 Calibrated -
Before Use
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5.2.2. Transmitter 26 dB Emission Bandwidth

Test Summary:

Test Engineer: Patrick Jones Test Dates: 30 April 2018 to
16 July 2018

Test Sample Serial Number: MTL18050017

FCC Reference: Part 15.403(i)

Test Method Used: KDB 789033 D02 Section 1I.C.1.

Environmental Conditions:

Temperatures (°C): 23to 24
Relative Humidity (%): 42 to 46
Note(s):

1. All modes supported by the EUT were investigated on one channel in accordance with KDB 789033
Section II.C.1. Emission Bandwidth (EBW) measurement procedure. The signal analyser resolution
bandwidth was set to approximately 1% of the EBW, and the video bandwidth to = 3 times the resolution
bandwidth. A peak detector was used, sweep time was set to auto and the trace mode was set to max
hold. The span was set to approximately 3 times the EBW. The modulation schemes that produced the
widest bandwidth for each channel bandwidth and therefore deemed worst case for were:

o] RAC 60/ 3.75 MHz - 32QAM / 12 Mbps
o] RAC 60 /5 MHz - QPSK /5 Mbps

o] RAC 60 /10 MHz - QPSK / 14 Mbps

o] RAC 60/ 20 MHz - QPSK / 30 Mbps

o] RAC 60/ 30 MHz - QPSK / 38 Mbps

o] RAC 7X /10 MHz - 64QAM / 45 Mbps

0 RAC 7X /30 MHz - 4096QAM / 266 Mbps
2. Final measurements were performed using the above configurations on the bottom, middle and top
channels.

Plots for all modes are archived on the Company server and available for inspection upon request.

The signal analyser was connected to the RF port on the EUT using a coaxial cable and suitable
attenuation.
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Transmitter 26 dB Emission Bandwidth (continued)

Test Setup:
Laptop PC
y
A
- +| Waveguide to -
INU > EUT P Coax Transition »| RF Attenuator
y
A
DC Power Supply Signal Analyser
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Transmitter 26 dB Emission Bandwidth (continued)

Results: RAC 60 / 320AM / 3.75 MHz / 12 Mbps

. 26 dB Emission
Channel Fre((la/lu:;)cy Mgg#;tqlgn Dal\t/la:)Rsate Bandwidth
P (MHz)
Bottom 5742.5 32QAM

12 3.401

Middle 5769.5

32QAM

12 3.401

Top 5832.5

32QAM

12 3.401

Spectrum :%u Spectrum :%u
Ref Level 40.00 dem  Offset 31.10 dB @ RBW 50 kHz Ref Level 40.00 dem  Offset 31.80 dB @ RBW 50 kHz
o att 20de SWT 1ms @ VBW 200kHz  Mode Sweep o Att 20de  SWT 1ms @ YBW 200kHz Mode Sweep
Count 200/200 @ 1Pk view
@ 1Pk View m1[1] -3.73 dBm|
M1[1] -4.93 dBm| 5.7678070 GHZ]
5.7408070 GHz| 30dt D2[1] -4.04 dB|
30de D2[1] -2.02 dB| 3.4010 MHz]|
3.4010 MHZ| D1 22,780 derr
D1 22000 dem: 2od TR
20d - A on /’ “\
4 K
104 H \ { \
. od i
0 T T D2 -3.220 dBrm ¥ [
D2 -4.000 dem I L}) ’ [1»2
0
-10 df r \ 0 J ‘
20d -20
i [\'\ -30 df
-30 |30 gt
|| e 4
_an d 40
50 df S0
CF 5.7425 CHz 691 pts Span 10.0 MHz CF 5.7605 CHz 691 pts Span 10.0 MHz
—
il WD W il [T
JAviat Jrat
Date: 5.JUL.2018 105403 DasnPR0ISIDES

Bottom Channel

Spectrum

=)

Ref Level 40.00 dBm Offset 31,10 d& @ RBW 50 kHz

o att 20d8 SWT 1ris @ VBW 200kHz Mode Sweep
@ 1Pk View
m1[1] -5.61 dBm|
5.8308070 GH]
30 dem D2[1] -1.43 dp)
3.4010 MHZ]
204 D1 21,700 dim 5

T

- | ”T
. U

CF 5.8325 GHz 691 pts Span 10.0 MHz
il WD W
JAviat
ate: 9.0UL 2018 162321
Top Channel

Middle Channel
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Transmitter 26 dB Emission Bandwidth (continued)
Results: RAC 60 /5 MHz / OPSK / 5 Mbps

26 dB Emission
Bandwidth
(MHz)

Bottom 5742.5 QPSK 5 4.682

Frequency Modulation Data Rate

Channel (MHz) scheme Mbps

Middle 5769.5 QPSK 5 4.682

Top 5832.5 QPSK 5 4.682

Spectrum [%] Spectrum [%]

Ref Level 40.00 dem  Offset 31.10 dB @ RBW 50 kHz Ref Level 40.00 dem  Offset 31.80 dB @ RBW 50 kHz
o att 20de SWT  1.ims ® VBW 200kHz  Mode Sweep o Att 20d8 SWT  1ims @ VBW 200kHz Mode Sweep
@ 1Pk view @ 1Pk view
M1[1] -9.79 dBm| M1[1] -8.23 dBm|
5.7401560 GHz| 5.7671560 GHz|
30d D2[1] 1.33dB 30 D2[1] 0.18 dB|
4.6820 MHz]| 4.6820 MHz]|
ToET—i01 21050 e o 204 D1 21.790 dem / -
10d f \ 10d I \
0 df 0 df
d l’ '\ D2 -4.210 der Hfj |
D2 -4.950 dBrm- Nll DE + Df
10 d ] 10 I 1
-20 d J L 20 J L
304 30 U
40 d 40 d
-50 -50
CF 5.7425 CHz 691 pts Span 15.0 MHz CF 5.7605 CHz 691 pts Span 15.0 MHz
il (Y] il (Y]
JAviat Jrat
Date: 5.JUL.2018 111245 DasonPRISISEES

Bottom Channel Middle Channel

Spectrum ] [@]

Ref Level 40.00 dBm Offset 31,10 d& @ RBW 50 kHz
o att 2008 SWT  1.1m: @ VBW 200kHz Mode Swesp
@ 1Pk View

m1[1] -8.92 dBm|

5.8301560 GHz]
30 dBm: D2[1] 1.14 dBf
4.6820 MHZ|

ToEm==01 20870

10d

0d

10de

20d J L
30d

40d

S04

CF 5.8325 GHz 691 pts Span 15.0 MHz
il (Y]

aviat
[Date: 9.JUL.2018 16:33:18

Top Channel
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Transmitter 26 dB Emission Bandwidth (continued)
Results: RAC 60 /10 MHz / OPSK / 14 Mbps

Frequency Modulation Data Rate 26 dB Emission
Channel

Bandwidth
(MHz) scheme Mbps (MH2)

Bottom 5742.5 QPSK 14 9.891
Middle 5769.5 QPSK 14 9.855
Top 5832.5 QPSK 14 9.855

Spectrum [%] Spectrum [%]

Ref Level 40.00dBm  Offset 31.10dB @ RBW 100 kHz RefLevel 40.00dem  Offset 31.80 de @ RBW 100 kHz
lo Att 20de SWT 1ms @ VBW 300 kHz Mode Sweep o _Att

2048 SWT  ims e VBW 300 kHz  Mode Sweep
@ 1Pk View @ 1Pk view
M1[1] 29.15 dBm| M1[1] ~6.17 dBm|
5.7375510 GHz| 5.7645940 GHZ|
ud D211] 1.03 dB a0d D211] -1.40 |
9.8910 MHz]| 9.8550 MHz]|
By D1 19.710 dBrr D1 20270
10 df { \ 10d { \
od )
L)
D5 6,290 dem ML JQ D2 -5.730 derm ‘F J}\
104 i 4]‘ 10 d ( )
-20 df J L 20 J L
30 30 Ky
A ]
40 di -40
-50 di 50
CF 5.7425 GHz 691 pts Span 30.0 MHz CF 5.7605 GHz 691 pts Span 30.0 MHz
—
)i [T il WD e
JAviat JAa
Date: 5.UL 2018 111958 pasmpraaEzr
Bottom Channel Middle Channel

Spectrum [@]

Ref Level 40.00 dBm Offset 31,10 de @ RBW 100 kHz

o att 20d8  SWT 1ms @ VBW 300 kHz Mode Sweep
@17k View
M1[1] -6.65 dBm)
5.8275940 GHz|
30 dem D2[1] -0.44 db
9.8550 MHz|
8 D1 19.720 clérr
10 d [ \
0 df
! ]
02 6,280
o i T
20 J L
30
and
o4
CF 5,8325 GHz 691 pts Span 30.0 MHz
) (Y]
vt

[Date: 16JUL.2018 10:04:33

Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter 26 dB Emission Bandwidth (continued)
Results: RAC 60/ 20 MHz / OPSK / 30 Mbps

. 26 dB Emission
Channel Frequency Modulation Data Rate Bandwidth
(MHz) scheme Mbps (MH2)

20.051
20.058
20.051

Bottom 5742.5 QPSK 30
Middle 5769.5 QPSK 30
Top 5832.5 QPSK 30

Spectrum :%u Spectrum :%u
Ref Level 40.00 dBm  Offset 31,1005 @ RBW 200 kHz RefLevel 40.00 dm  Offset 31.80 0B @ RBW 200 kHz
o Att 2008 SWT ims @ YBW 1MHz Mode Sweep o Att 20de  SWT ims ® VBW 1MHz Mode Sweep
@17k view 0 17k view
M1[1] ~7.54 dBm| m1[1] ~6.18 dBm)|
5.7325140 GHz 5.7595140 GH|
and D2[1] 0.88 dB) 30 D2[1] 0.00 dB)
20.0510 MHz| 20.0580 MHz
D1 20.080 dem 20 dem—fo 1 21.200 dem
10 df / \ 10d \
od od
M ]
D2 -5.920 MY'Q Ek D2 -4.800 df ¥
-10d \ 10 ) \
-20d J L 20 ,JJ H
a0 o
v el
-40d -40
S04 50
CF 5.7425 GHz 691 pts Span 60.0 MHz CF 5.7695 GHz 691 pts Span 60.0 MHz
) [T il (Y]
aviat pat
Date: 5.0UL.2018 11:2451 Datav AY 201863007

Spectrum [@

Ref Level 40.00 dém Offset 31,10 de @ RBW 200 kHz

o att 20d8  SWT 1ms @ VBW 1MHz  Mode Sweep
@17k view
M1[1] -8.05 dBm)
5.8225140 GHz|
30 dem D2[1] 0.10 B
20.0510 MHz
0-dy D1 19.610 clbrr
10 d / H
0 df
f ]
02 6,390 M Y
10 de ]
20 J K
30 i
NP L P N Y PR
and
o4
CF 5,8325 GHz 691 pts Span 60.0 MHz
) (Y]
vt

[Date: 9JUL.2018 17:2856

Top Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter 26 dB Emission Bandwidth (continued)

Results: RAC 60/ 30 MHz / OPSK / 38 Mbps

26 dB Emission

Frequency Modulation Data Rate .
Channel Bandwidth
(MHz) scheme Mbps (MH2)
Bottom 5742.5 QPSK 38

30.380

Middle

5769.5

QPSK

38

30.480

Top

5832.5

QPSK

38

30.380

Spectrum :%u Spectrum :%u
Ref Level 40.00 dBm  Offset 31.10de @ RBW 300 kHz Ref Level 40.00 dem  Offset 31.80 dB @ RBW 300 kHz
o Att 2008 SWT ims @ YBW 1MHz Mode Sweep o Att 20de  SWT ims ® VBW 1MHz Mode Sweep
@1Pk view @ 1Pk view
M1[1] ~7.13 dBm)| M1[1] -5.13 dBm|
5.727390 GHz| 5.754390 GHe|
0 D2[1] 1.32 dBy 30 D2[1] -4.53 dB
30.380 MHz]| 30.480 MHz]|
TaET—01 20990 204 D1 21.710 dem r— i
10 d / \ 10d //‘/f\‘ L\\\
@
o 1 ] : ) \
02 5010 Y i D2 -4.280 derm I D[z
-10d / \ -10 I ,\;
-20d -20 J
304 J k 4 A
R e )
40 40
-50 df -50
CF 5.7425 GHz 691 pts Span 90.0 MHz CF 5.7605 CHz 691 pts Span 90.0 MHz
—
) [T il (Y]
JAviat Jrat
Dete: 5.3UL.2018 11:3336 Daav Ava0i8 7125

Bottom Channel

Spectrum

=]

o Att 20d6 SWT

Ref Level 40.00 dém Offset 31,10 de @ RBW 300 kHz

1ms @ VBW 1MHz Mode Sweep

@ 1Pk View

30 dem

m1[1]

02(1]

-6.67 dBm)|
5.817390 GHz|
0.88 db)|
30.380 MHz|

Groem=——01 20.540 dl

— |
o | —

U RN S

CF 5.8325 GHz

691 pts

Span 0.0 MHz

i

JAviat
[Date: 9JUL.2018 17:4051

Top Channel

Middle Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter 26 dB Emission Bandwidth (continued)

Results: RAC 7X /10 MHz / 640AM / 45 Mbps

. 26 dB Emission
Channel Fre((la/lu:;)cy Mgg#;tqlgn Dal\t/la:)Rsate Bandwidth
P (MHz)
Bottom 5742.5 64QAM

45 10.072

Middle 5769.5

64QAM

45 10.072

Top 5832.5

64QAM

45 10.029

Spectrum

=]

Ref Level 40.00dBm  Offset 31.10dB @ RBW 100 kHz

Spectrum

=

RefLevel 40.00dem  Offset 31.80 de @ RBW 100 kHz

o Att 20d8  SWT 1ms @ VBW 300 kHz  Mode Sweep o Att 20de  SWT 1ms @ YBW 300kHz Mode Sweep
@1Pk view @ 1Pk view
M1[1] -11.37 dBm| D2[1] 1.33 db|
5.7374640 GHz]| 10.0720 MHZ|
30 df D2[1] 2.76 dB)| 30 M1[1] -8.91 dBm|
10.0720 MHz| 5.7644640 GHz|
oy D1 19.800 clerr TER——f01 20.950 /J e W“ \\
10 d / w 10d f \
0di l{ |\ 0 df [ ]
D2 -5.050 dem Tt
02 -6.200 denr
M1
20 ) k -20 ‘f k
” sl g n " e
40| 40
-50 df -50
CF 5.7425 GHz 691 pts Span 30.0 MHz CF 5.7605 CHz 691 pts Span 30.0 MHz
) [T il (Y]
JAviat

[Date: 6JUL.2018 095817

i
[Das0APR201811436

Bottom Channel

Spectrum

=]

Ref Level 40.00 dBm Offset 31,10 de @ RBW 100 kHz

lo Att 20d8  SWT 1ms @ VBW 300 kHz  Mode Sweep
@ 17k view
m1[1] ~5.91 dBm|
5.8275070 GHe|
30 dem D2[1] ~2.46 dB|
10.0290 MHz|
g D1 20.380 dif
10 f \
od
W
D2 5620 dBm I 1
o ! s
20 J \K
o T—
A A g
40 d
S04
CF 5.8325 GHz 691 pis Span 30,0 MHz
) [T
JAviat

[Date: 9JUL.2018 105257

Top Channel

Middle Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter 26 dB Emission Bandwidth (continued)
Results: RAC 7X / 30 MHz / 40960AM / 266 Mbps

. 26 dB Emission
Channel Frequency Modulation Data Rate Bandwidth
(MHz) scheme Mbps (MH2)

Bottom 5742.5 4096QAM 266 30.820
Middle 5769.5 4096QAM 266 31.040
Top 5832.5 4096QAM 266 30.820

Spectrum :%u Spectrum :%u
Ref Level 40.00 dBm

oOffset 31.10dB @ RBW 300 kHz

Ref Level 40.00 dem  Offset 31.80 dB @ RBW 300 kHz
o Att 2008 SWT ims @ YBW 1MHz Mode Sweep o Att 20de  SWT ims ® VBW 1MHz Mode Sweep
@1Pk view @ 1Pk view
M1[1] -8.98 dBm)| M1[1] -11.12 dBm)|
5.727130 GHz| 5.754000 GHe|
30 df D2[1] -1.30 dB| 30 D2[1] 2.03 de|
30.820 MHz| 31.040 MHz]|
20d 0.dBr==1 19,250 der
D1 18.230 dBrm
Rnpoiv

104d 10dl WHW“

li=

o
e

-6.750

. |
10 d i3 "t

N [= I ey
=2

J ] .
30 -30°dBm-
Lt lne oAb A AN
40d 40
-50 di 50
CF 5.7425 GHz 691 pis _ Span 90.0 MHz CF 5.7695 GHz 601 pis Span 90.0 MHz
)i [T il [T}
JAviat JAa
Date: 6JUL2018 100417 pasPrRaEZE
Bottom Channel Middle Channel

Spectrum [@

Ref Level 40.00 dém Offset 31,10 de @ RBW 300 kHz
o Att 20 dB SWT 1ms @ VBW 1MHz Mode Sweep
@ 1Pk View

m1[1] -5.21 dBm|
5.817130 GHz

D2[1] -2.33 dp|
30,820 MHz|

30 dem

ToEm==01 20830

&
2
g
=
L en

CF 5.8325 GHz 691 pts $pan 90.0 MHz

] [ [T X

JAviat
[Date: 9JUL.2018 11:51:35

Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0
VERSION 1.0 ISSUE DATE: 30 JULY 2018
Transmitter 26 dB Emission Bandwidth (continued)
Test Equipment Used:
Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2038 | Thermohygrometer Testo 608-H1 45124919 27 Mar 2019 12
M2018 | Signal Analyser Rode & Schwarz FSv7 102699 22 Jun 2019 12
A2925 | Attenuator AtanTecRF AN18W5-30 | 858580#1 Calibrated -
before use
M281 Power Meter Hewlett Packard E4418A (()31837170210' 06 Feb 2019 12
M1592 | Power Sensor Hewlett Packard 8487A 3318A02094 | 24 Oct 2018 12
G085 Signal Generator Hewlett Packard 83650L 3614A00104 08 Nov 2018 24
UL VS LTD Page 25 of 87




TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

5.2.3. Transmitter Minimum 6 dB Bandwidth

Test Summary:

Test Engineer: Patrick Jones Test Dates: 10 May 2018 to
12 July 2018

Test Sample Serial Number: MTL18050017

FCC Reference: Part 15.407(e)

Test Method Used: KDB 789033 D02 Section 11.C.2.

Environmental Conditions:

Temperature (°C): 23to 25
Relative Humidity (%): 42 to 54
Note(s):

1. All modes supported by the EUT were investigated on one channel in accordance with KDB 789033
Section 11.C.2. Minimum Emission Bandwidth for the band 5.725-5.85 GHz measurement procedure. The
signal analyser resolution bandwidth was set to 100 kHz and video bandwidth 300 kHz. A peak detector
was used, sweep time was set to auto and the trace mode was Max Hold. The bandwidth was measured
at 6 dB down from the peak of the signal.The settings that produced the narrowest bandwidth and
therefore deemed worst case were:

o] RAC 60/ 3.75 MHz - 32QAM / 12 Mbps
o] RAC 60 /5 MHz - 128QAM / 24 Mbps

o] RAC 60 /10 MHz - 128QAM / 50 Mbps
o] RAC 60/ 20 MHz - 16QAM / 50 Mbps

o] RAC 60/ 30 MHz - 64QAM / 135 Mbps
o] RAC 7X /10 MHz - 2048QAM / 79 Mbps

0 RAC 7X /30 MHz - 16QAM / 90 Mbps
2. Final measurements were performed using the above configurations on the bottom, middle and top
channels.

Plots for all modes are archived on the Company server and available for inspection upon request.

The signal analyser was connected to the RF port on the EUT using a coaxial cable and suitable
attenuation.
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Minimum 6 dB Bandwidth (continued)

Test Setup:
Laptop PC
y
A
- +| Waveguide to -
INU > EUT P Coax Transition »| RF Attenuator
y
A
DC Power Supply Signal Analyser
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Minimum 6 dB Bandwidth (continued)

Results: RAC 60 / 320AM / 3.75 MHz / 12 Mbps

2500

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Bottom 3039.000

2539.000

Complied

Middle

3054.000

2500

2554.000

Complied

Top

3039.000

2500

2539.000

Complied

Spectrum

&

Ref Level 40.00 dBm Offset 31,10 de @ RBW 100 kHz

Spectrum

&

RefLevel 40.00 dBm  Offset 31,80dB @ RBW 100 kHz
o Att 20d8  SWT 1ms @ VBW 300 kHz  Mode Sweep o Att 20d8  SWT 1ms @ VBW 300 kHz  Mode Sweep
@17k View @17k View
m1[1] 18.28 dBm| m1[1] 18.21 dBm|
5.7410090 GHz 5.7679800 GHz
20 D2[1] -1.16 d| 30 di D2[1] 0.09 dB|
3.0300 MHz| 0540 MHz|
D1 24.310 dem D1 24.800 B o
20 d L My Y I ] ™
D2 18,310 dem /' “A\ D2 18,800 dBm /¥ A\
10 df [ \ 10 df { \
0d / \ 0d / \
-10d8 { \ 10 ) \
-20d 20
a0 A - | ssm e
-40 -40d
S04 S04
CF 5.7425 GHz

691 pts
—

Span 10.0 MHz

CF 5.7695 GHz

i

691 pts

JAviat
[Date: 5JUL.2018 11:40.22

Span 10.0 MHz
—

i

At

[Dat IM AY 2018113517

Bottom Channel

Spectrum

=]

Ref Level 40.00dBm  Offset 31.10dB @ RBW 100 kHz

o Att 2008 SWT 1ms @ VBW 300 kHz _Mode Sweep
@17k View
Mi[1] 18.29 dBm|
5.8310090 GHz|
wd D2[1] -1.00 dB|
D1 24.330d 3.0390 MHz|
204 T My
D2 18.330 dBm /' WA&
10 d { \
od \
-0 l
204
|0y = n Y
B ot
<0
504
CF 5.8325 GHz

691 pts

Span 10.0 MHz

Il

JAviat

Date: 9.JUL2018 150656

Top Channel

Middle Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Minimum 6 dB Bandwidth (continued)
Results: RAC 60/ 1280AM / 5 MHz / 24 Mbps

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result

Bottom 4168.000 2500 3668.000
Middle 4096.000 2500 3596.000

Complied

Complied

Top 4146.000 2500 3646.000

Complied

Spectrum [@] Spectrum ] [@]
Ref Level 40.00 dBm  Offset 31,10 dB @ RBW 100 kHz Ref Level 40.00 dBm  Offset 31,80 dB @ RBW 100 kHz
o Att 20 de SWT 1ms @ VBW 300 kHz  Mode Sweep o Att 20 de SWT 1ms @ VBW 300 kHz  Mode Sweep
@17k View @17k View
m1[1] 17.65 dBm| m1[1] 18.28 dBm|
5.7404380 GHz| 57674380 GHz|
30 dém D2[1] -0.67 dp| 30 dem D2[1] -0.01 da
4.1680 MHz| 4.0060 MHz|
D1 23.740 dBm D1 24.390 dBm
204d I i)

/ . / |
| | | |
| | b

204 J \L - } \
3 SN 384 A ot
40 d 40 d
-50 di -50 di
CF 5.7425 GHz 691 pis Span 15.0 MHz CF 5.7695 GHz 691 pis Span 15.0 MHz
—
) (Y] ) [T
JAviat et
Date: 12.0UL2018 084318 Destv AvaseEo

Bottom Channel Middle Channel

Spectrum :%n
Ref Level 40.00 dBm  Offset 31.10db @ RBW 100 kHz
lo Att 20de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
Mm1[1] 17.53 dBm|
5.8304380 GHz|
20 d D2[1] 0.00 dB|
4.1460 MHz|
D1 23.720 dem
20 I M1
D2 17,720 dem

S y
. / \
| |

! o,
¥
40l
-50d
CF 5.8325 GHz 691 pts Span 15.0 MHz
Il QNRRRRRRD e

JAviat
Date: 11.JUL.2018 15:33:26

Top Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Minimum 6 dB Bandwidth (continued)

Results: RAC 60/ 1280AM / 10 MHz / 50 Mbps

Channel

6 dB Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result

Bottom

8553.000

2500

8053.000

Complied

Middle

8546.000

2500

8046.000

Complied

Top

8857.000

2500

8357.000

Complied

Spectrum

&

Ref Level 40.00 dBm Offset 31,10 de @ RBW 100 kHz

Spectrum

&

Ref Level 40.00 dBm Offset 31,80 de @ RBW 100 kHz

o Att 20d8  SWT 1ms @ VBW 300 kHz  Mode Sweep o Att 20d8  SWT 1rms @ VBW 300 kW2 Mode Sweep
@17k view @17k view
m1[1] 14.00 dBm| m1[1] 14.58 dBm|
5.7383320 GHz 5.7653320 GHz
30d D2[1] 0.61 dB| 30 dem D2[1] 0.28 dB)|
8.5530 MHz| 8.5460 MHz|
dEm——01 20.700 df 7 dET—=01 21.350 cm: "
[ My 2 ‘ iy VR
D2 14.700 dBm I‘, ﬁ D2 15.350 dBm ,F’ 7;[
10 df X \ 10 df x \
0d J \ 0d ) \
10ds ( ] 10ds ( ‘
-20d J L -20d )) \
-30d -a0d et ey
-40d -40d
S04 S04
CF 5.7425 GHz 691 pts Span 30.0 MHz CF 5.7695 GHz 691 pts Span 30.0 MHz
— —
) [T

JAviat
[Date: 12.JUL.2018 08:40:28

i

At
[Dat IM AY 2018123238

Bottom Channel

Spectrum

=]

Ref Level 40.00 dBm  Offset

31.10dB @ RBW 100 kHz

o att 20d8  SWT 1ms @ VBW 300 kHz Mode Sweep
@17k view
M1[1] 14,33 dBm|
5.8280280 GHz
30d D2[1] -0.07 dB|
8.8570 MHz|
=01 20.570 cl
| 1 2
D2 14.570 dBm %
y il b
o J/ \
- ( 1
- f[ k
o Vg
-40d
S04
CF 5.8325 GHz

691 pts Span 80.0 MHz

Il

JAviat
Date: 11.JUL.2018 154556

Top Channel

Middle Channel

Page 30 of 87

UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Minimum 6 dB Bandwidth (continued)
Results: RAC 60 / 160AM / 20 MHz / 50 Mbps

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result

Bottom 16758.000 2500 16258.000
Middle 16968.000 2500 16468.000

Complied

Complied

Top 17322.000 2500 16822.000

Complied

Spectrum n%n Spectrum ] n%n
Ref Level 40.00 dBm  Offset 31,10 dB @ RBW 100 kHz Ref Level 40.00 dBm  Offset 31,80 dB @ RBW 100 kHz
o Att 20d8 SWT  11ms @ VBW 300 kHz Mode Sweep o Att 20d6 SWT  1lms @ VBW 300 kHz Mode Sweep
@17k View @17k View
m1[1] 11.45 dBm| m1[1] 12.04 dBm|
5.7343380 GHe| 57611640 GHe|
30d D2[1] 0.54 dB| 30 dem D2[1] -0.19 da|
16.7580 MHz] 16.9680 MHz]
24 D1 18.110d 24 D1 18.100d
T M O M
- D2 12,110 dém WWW : - D2 12,100 dém ,YWM :
10 / h\ 10 { \
0d

30
bl

Py 40 d

-50 di -50 di

CF 5.7425 GHz 691 pis Span 60.0 MHz CF 5.7695 GHz 691 pis Span 60.0 MHz

) [T ) (Y]

JAviat et
Date: 12.0UL2018 0B27:19 Detv AvzEma

Bottom Channel Middle Channel

Spectrum :%n
Ref Level 40.00 dBm  Offset 31.10db @ RBW 100 kHz
lo Att 20de SWT 1.1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
Mm1[1] 9.69 dBm)|
5.8238170 GHz|
20 d D2[1] 1.63 d|
17.3220 MHz|
20 df
D1 17.840 dem

T D2 11840 dém

o
_\“\‘ _
[

CF 5.8325 GHz 691 pts Span 60.0 MHz

Il [ CECEEE ]

JAviat
Date: 11.JUL.2018 1550111

Top Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Minimum 6 dB Bandwidth (continued)

Results: RAC 60 / 640AM / 30 MHz / 135 Mbps

2500 24380.000

6 dB Bandwidth Limit Margin
Channel (kHz) (kHz) (kHz) Result
Bottom 24880.000

Complied

Middle

24700.000

2500 24200.000

Complied

Top

24660.000

2500 24160.000

Complied

Spectrum

=]

o Att 20d6 SWT

Ref Level 40.00 dBm Offset 31,10 de @ RBW 100 kHz

1.1ms @ VBW 300 kHz  Mode Sweep

Spectrum

&

Ref Level 40.00 dBm Offset 31,10 de @ RBW 100 kHz

lo Att 20d8  SWT 1.1ms @ VBW 300 kHz Mode Sweep
@ 17k View @ 17k View
m1[1] 10.85 dBm)| m1[1] 11.24 dBm)|
5.730130 GHe| 5.757130 GHe|
N D2[1] 0.57 dB| 04 D2[1] 0.70 dB|
24.880 MH| 24.700 MH|
2 D1 18.010 B 20 D1 18.260 I‘jum
| W, L 2
o D2 12,010 dém 'n%”“ - 0 D2 12,360 dBm 'NM ki WM
od H[/ l\ od // H\
1048 I 1 10 ’ ‘
-20d I \ 20 J \
-30d 30
e iy g byl
-50 df -50 df
CF 5.7425 GHz 691 pts Span 90.0 MHz CF 5.7605 GHz

i

691 pts

Span 0.0 MHz

JAviat
[Date: 12.JUL.2018 08:22.50

i

JAviat
[Date: 4JUL.2018 16:32:38

Bottom Channel

Spectrum

=]

lo Att 20 dB  SWT

Ref Level 40.00dBm  Offset 31.10dB @ RBW 100 kHz

1.1ms @ VBW 300 kHz  Mode Sweep

@17k View

Mm1[1]

0201]

10.66 dBm)|
5.820130 GHz|
0.28 dB|
24.660 MHz|

D1 17.580 cBm

04 D2 11,580 dem

CF 5.8325 GHz

691 pts

Span 90.0 MHz

Il

JAviat
Date: 11.JUL.2018 155501

Top Channel

Middle Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Minimum 6 dB Bandwidth (continued)

Results: RAC 7X / 20480Q0AM / 10 MHz / 79 Mbps

Channel

6 dB Bandwidth
(kHz)

Limit
(kHz)

Margin
(kHz)

Result

Bottom

8596.000

2500

8096.000

Complied

Middle

8379.000

2500

7879.000

Complied

Top

8336.000

2500

7836.000

Complied

Spectrum

&

Spectrum n%n
RefLevel 40.00 dBm  Offset 31.10dB @ RBW 100 kHz RefLevel 40.00 dBm  Offset 31.80 dB @ RBW 100 kHz
ko Att 20dB SWT 1ms @ VBW 300 kHz  Mode Sweep ko Att 20dB SWT 1ms @ VBW 300 kHz  Mode Sweep
@17k view @17k view
m1[1] 14.48 dBm| m1[1] 15.08 dBm|
5.7383320 GHz| 5.7653760 GHz|
20 D2[1] -0.77 da| 30 dem D2[1] -0.56 dBy
8.5960 MHz| 8.3790 MHz|
TEET==01 20.810 SrdEm—01 21.360 dom: T
\ e = ‘ T >
D2 14.810 dem % D2 15.360 dBm /, BL
10 d / l 10 d / \
0 df / 1 0 df ( \
10 dBy J \ 10 ( \
-20d J k 20 J \‘
-30d 30
40l 40l
-50 df -50 df
CF 57425 GHz 691 pts Span 30.0 MHz CF 5.7695 GHz 691 pts Span 30.0 MHz
) (Y]

JAviat
[Date: 11.JUL.2018 14:55:28

i

At

[DatiM AY 2018165256

Bottom Channel

Spectrum

=]

Ref Level 40.00 dBm  Offset
lo Att 20 dB  SWT

31.10dB @ RBW 100 kHz
1ms @ VBW 300 kHz Mode Sweep

@17k View

Mm1[1] 14.70 dBm|

5.8283760 GHZ|

odem——01 20.700 df

D2[1] -0.25 dB|

8.3360 MHz|

D2 14,700 dBm

P

CF 5.8325 GHz

691 pts Span 80.0 MHz

Il

JAviat
Date: 11.JUL.2018 15:21:28

Top Channel

Middle Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Minimum 6 dB Bandwidth (continued)

Results: RAC 7X / 160AM / 30 MHz / 90 Mbps

Channel 6 dB ?ESS;N idth z_klmlzt) N(II?LQZ')n Result
Bottom 26310.000 =500 25810.000 Complied
Middle 25790.000 =500 25290.000 Complied

Top 26310.000 =500 25810.000 Complied

Spectrum n%u Spectrum n%u
RefLevel 40.00 dBm  Offset 31,106 @ RBW 100 kHz RefLevel 40.00 dBm  Offset 31,80dB @ RBW 100 kHz
o Att 20d8 SWT  11ms @ VBW 300 kHz Mode Sweep o Att 20d8 SWT  Llms @ VBW 300 kHz Mode Sweep
@17k View @17k View
m1[1] 8.79 dBm| m1[1] 11.40 dBm|
5.720350 GHz 5.756870 GHz
30 d D2[1] 0.49 dB| 30d D2[1] -0.96 dB|
26,310 MHz| 25.790 MHz|
204 204
D1 16.260 ‘dum 01 17610 'f“”‘ ]
" iy ;
02 10260 / B\ wd D2 11,610 dem: [ L\
0d / \ 0d ] \
-10d8 J \ 10 } \
-20d 20
od I \ od A( \1
\
e o™ o) 0
S04 S04

CF 57425 GHz 691 pts Span 00.0 MHz CF 5.7695 GHz 691 pts Span 00.0 MHz
) [T ) (Y]

JAviat et

Date: 11.3UL2018 150121 Dt A 20087

Bottom Channel

Spectrum

=]

Ref Level 40.00dBm  Offset 31.10dB @ RBW 100 kHz

lo Att 20de  SWT 1.1ms @ VBW 300 kHz  Mode Sweep
@ 1Pk View
M1[1] 8.75 dBm)|
5.819350 GHz|
30 d D2[1] -0.15 dB|
26.310 MHz]|
20 d
D1 16.000 dBm:
I g
D2 10.000 dBm /y 2\
0di ] \
-10d| J \
-20 d| } ]
-30d|
ot gaaly —
50 df

CF 5.8325 GHz

691 pts

Span 90.0 MHz

Il

JAviat

Date: 11.JUL.2018 15:11:03

Top Channel

Middle Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0
VERSION 1.0 ISSUE DATE: 30 JULY 2018
Transmitter Minimum 6 dB Bandwidth (continued)
Test Equipment Used:
Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2038 | Thermohygrometer Testo 608-H1 45124919 27 Mar 2019 12
M2018 | Signal Analyser Rode & Schwarz FSv7 102699 22 Jun 2019 12
A2925 | Attenuator AtanTecRF AN18W5-30 | 858580#1 Calibrated -
before use
M281 Power Meter Hewlett Packard E4418A (()31837170210' 06 Feb 2019 12
M1592 | Power Sensor Hewlett Packard 8487A 3318A02094 | 24 Oct 2018 12
G085 Signal Generator Hewlett Packard 83650L 3614A00104 08 Nov 2018 24
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

5.2.4. Transmitter Maximum Conducted Output Power

Test Summary:

Test Engineer: Patrick Jones Test Dates: 02 May 2018 to
09 July 2018

Test Sample Serial Number: MTL18050017

FCC Reference: Part 15.407(a)(3)

Test Method Used: KDB 789033 D02 Section II.E.2.b)

Environmental Conditions:

Temperature (°C): 221025

Relative Humidity (%): 36to 51

Note(s):

1. All supported modes and channel widths were initially investigated on one channel. The signal analyser

resolution bandwidth was set to 1 MHz and video bandwidth 3 MHz. The span was set to approximately
3 times the EBW. An RMS detector was used, sweep time was set to auto and trace averaging was used
over 200 traces.The modes that produced the highest power and therefore deemed worst case were:

RAC 60/ 3.75 MHz - 32QAM / 12 Mbps
RAC 60 /5 MHz - 16QAM / 10 Mbps
RAC 60 /10 MHz - 256QAM / 56 Mbps
RAC 60/ 20 MHz - 16QAM / 50 Mbps
RAC 60/ 30 MHz - QPSK / 38 Mbps
RAC 7X /10 MHz - QPSK / 12 Mbps

o RAC 7X/30 MHz-512QAM / 200 Mbps

Final measurements were performed using the above configurations on the bottom, middle and top
channels.

O O o o o o

Plots for all modes are archived on the Company server and available for inspection upon request.

The power has been integrated over the 26 dB emission bandwidth measured in section 5.2.2 of this
report.

The signal analyser was connected to the RF port on the EUT using a coaxial cable and suitable
attenuation. An RF level offset was entered on the signal analyser to compensate for the loss of the
attenuator and RF cable.

The EUT supports two antenna types; parabolic and flat panel, with 43 dBi and 28 dBi gain respectively.
Part15.407(a)(3) does not limit the EIRP of fixed point-to-point equipment operating in this band,
however EIRP values have been included the tables below for information.
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Maximum Conducted Output Power (continu ed)

Test Setup:
Laptop PC
y
A
- +| Waveguide to -
INU > EUT P Coax Transition »| RF Attenuator
y
A
DC Power Supply Signal Analyser
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Maximum Conducted Output Power (continu ed)
Results: RAC 60 / 320AM / 3.75 MHz / 12 Mbps

Frequency Conducted Conducted Margin EIRP (dBm)
Channel (MH2) PdoéNer I(_jlgm (dB) 43 dBi 28 dBi Flat Result
(dBm) (dBm) Parabolic Panel

Bottom 5742.5 28.8 30.0 1.2 71.8 56.8 Complied

Middle 5769.5 29.3 30.0 0.7 72.3 57.3 Complied

Top 5832.5 28.2 30.0 1.8 71.2 56.2 Complied

Spectrum u%1 Spectrum u%1
Ref Level 50.00 dBm  Offset 31.10dB @ RBW 1 MHz RefLevel 50.00 dBm Offset 31,30 dB @ RBW 1 MHz
lo Att 30d8 SWT 1ms @ VBW 3MHz  Mode Sweep o Att 30ds SWT 1ms @ VBW 3 MHz  Mode Sweep
Count 200/200 Count 200/200
(@ 1Rm view (@ 1Rm view
MI[1] 25.12 dBm| MI[1] 25.23 dBm|
5.7427170 GHz| 5.7693840 GHz|
40 di 40 di
30d T 30 d i
2
20 d 20 d
10d 10d
0df 0df
-10d -10d
204 -20
o]
-30 dBm——— — ——— — -30 dBm— — — —
0d -40d
CF 5.7425 GHz 691 pts Span 10.0 MHz CF 5.7695 GHz 691 pts Span 10.0 MHz
Channel Power Channel Power
Bandwidth 3.40 MHz Power 2881 dBm Tx Total 28.81 dBm Bandwidth 3.40 MHz Power 29.34 dBm Tx Total 29.34 dBm
][ [ FECEETE ) ][ WRRRERRD e
|Aviat it
[Date: 5JUL.2018 1501:04 [Dagvl AY20185334

Spectrum [%]

Ref Level 50.00dBm  Offset 31.10dB @ RBW 1 MHz

| Att 30de SWT 1ms @ VBW 3 MHz Mode Sweep
Count 200/200

@ 1Rm View

mi[1] 24.40 dBm|

5.8323260 GHz|
40 d

and T i

o | e

CF 5.8325 GHz 691 pts $pan 10.0 MHz
Channel Power

Bandwidth 3.40 MHz Power 28.18 dBm Tx Total 28.18 dBm
][ ] [ FEEETTE X

JAviat
Date: 9.0UL2018 18:37:07

Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Maximum Conducted Output Power (continu
Results: RAC 60/ 160QAM /5 MHz / 10 Mbps

ed)

F Conducted Limit Marai EIRP (dBm)

requency imi argin

Channel (MH2) Power (dBm) (dB) 43 dBi 28 dBi Flat Result
(dBm) Parabolic Panel

Bottom 5742.5 29.2 30.0 0.8 72.2 57.2 Complied

Middle

5769.5

29.8

30.0

0.2

72.8

57.8

Complied

Top

5832.5

285

30.0

15

715

56.5

Complied

Spectrum

=]

RefLevel 50.00 dBm Offset 31.10dE @ RBW 1 MHz

Spectrum

=]

RefLevel 50.00 dBm Offset 31,30 dB @ RBW 1 MHz

CF 5.7425 GHz

ko Att 30d8 SWT 1ms @ VBW 3MHz  Mode Sweep lo Att 30d8  SWT 1ms @ VBW 3 MHz  Mode Sweep
Count 200/200 Count 200/200
[@1m View [@1m View
M1[1] 23.85 dBm| M1[1] 24.38 dBm)|
5.7423910 GHz 5.7703470 GHz
40d ‘ 40d ‘
n0d o Ell o
. /M\ o M
10 df 10 df
od od

691 pts Span 15.0 MHz

CF 5.7695 GHz

691 pts

Span 15.0 MHz

Channel Power

Bandwidth 4.69 MHz

Power 29,20 dBm Tx Total 29.20 dBm

Channel Power

Bandwidth 4.68 MHz

Power 29.82 dBm

Tx Total 29.82 dBm

i

JAviat
[Date: 5JUL.2018 152831

i

A
DaVl AY 201815386

Bottom Channel

Spectrum

=]

| Att
Count 200/200

30de SWT

Ref Level 50.00dBm  Offset 31.10dB @ RBW 1 MHz

1ms @ VBW 3 MHz Mode Sweep

@ 1Rm View

40 d

mi[1] 23.21 dBm|

5.8323910 GHz|

T !

SN

CF 5.8325 GHz

691 pts Span 15.0 MHz

Channel Power

Bandwidth 4.68 MHz

Power 28.50 dBm Tx Total 28.50 dBm

Il

] [ FEEETTE X

JAviat
Date: 9.0UL2018 1847:14

Top Channel

Middle Channel

UL VS LTD
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Maximum Conducted Output Power (continu
Results: RAC 60/ 2560AM / 10 MHz / 56 Mbps

ed)

F Conducted Limit Marai EIRP (dBm)

requency imi argin

Channel (MH2) Power (dBm) (dB) 43 dBi 28 dBi Flat Result
(dBm) Parabolic Panel

Bottom 5742.5 28.6 30.0 14 71.6 56.6 Complied

Middle

5769.5 29.3

30.0

0.7

72.3

57.3

Complied

Top

5832.5 28.0

30.0

2.0

71.0

56.0

Complied

Spectrum u%1 Spectrum u%1
Ref Level 50.00 dBm  Offset 31.10dB @ RBW 1 MHz RefLevel 50.00 dBm Offset 31,30 dB @ RBW 1 MHz
lo Att 30d8 SWT 1ms @ VBW 3MHz  Mode Sweep lo Att 30ds SWT 1ms @ VBW 3 MHz  Mode Sweep
Count 200/200 Count 200/200
(@ 1Rm view (@ 1Rm view
MI[1] 19.95 dBm| MI[1] 20.77 dBm|
5.7434120 GHz| 5.7702380 GHz|
40 di 40 d ‘
30 df 30 df
ML ML
20 d 3 20 d 2t \
10d 10d \
0df / \ 0df / \
-10d -10d
-20 J L o048
[T v e sl || e .30 dBm—] - || [
<40 d <40 d
CF 5.7425 GHz 691 pts Span 30.0 MHz CF 5.7695 GHz 691 pts Span 30.0 MHz
Channel Power Channel Power
Bandwidth 9.86 MHz Power 28.56 dBm Tx Total 28.56 dBm Bandwidth 9.81 MHz Power 29.27 dBm Tx Total 29.27 dBm
][ WRRRERRD e ][ [ FECEETE )
|Aviat it
[Date: 5JUL.2018 15:40:49 [DagV AY20186280

Bottom Channel

Spectrum

=]

| Att
Count 200/200

30de SWT

Ref Level 50.00dBm  Offset 31.10dB @ RBW 1 MHz

1ms @ VBW 3 MHz Mode Sweep

@ 1Rm View

40 d

mi[1]

19.52 dBm|
5.8341060 GHz|

CF 5.8325 GHz

691 pts

Span 30.0 MHz

Channel Power

Bandwidth 9.89 MHz

Power 28.03 dBm

Tx Total 28.03 dBm

Il

JAviat
Date: 9.0UL2018 185318

] [ FEEETTE X

Top Channel

Middle Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Maximum Conducted Output Power (continu
Results: RAC 60 / 160AM / 20 MHz / 50 Mbps

ed)

F Conducted Limit Marai EIRP (dBm)

requency imi argin

Channel (MHZ) Power (dBm) (dB) 43 dBi 28 dBi Flat Result
(dBm) Parabolic Panel

Bottom 5742.5 28.5 30.0 1.5 715 56.5

Complied

Middle

5769.5

29.2

30.0

0.8

72.2

57.2

Complied

Top

5832.5

28.1

30.0 1.9 71.1 56.1 Complied

Spectrum u%1 Spectrum
Ref Level 50.00 dBm  Offset 31.10dB @ RBW 1 MHz

Ref Level 40.00 dBm Offset 31.30 B @ RBW 1 MHz

=]

ko Att 30d8 SWT 1ms @ VBW 3 MHz Mode Sweep lo Att 20d8  SWT 1ms @ VBW 3 MHz  Mode Sweep
Count 200/200 Count 200/200
[@1m View [@1m View
M1[1] 17.11 dBm| M1[1] 17.78 dBm|
5.7466680 GHz 5.7605870 GHz
40d and
n0d ; 20d L
N > N m
10 df od
od

CF 5.7425 GHz
Channel Power

Bandwidth 20.06 MHz

691 pts

Span 60.0 MHz CF 5.7695 GHz
Channel Power

Power 28.46 dBm Tx Total 28.46 dBm Bandwidth 20.06 MHz
][ [ FECEETE ) ][

691 pts Span 60.0 MHz

Power 29.21 dBm Tx Total 29.21 dBm

JAviat
[Date: 5JUL.2018 154456

A
DaVl AY 2018183647

Bottom Channel Middle Channel

Spectrum

Ref Level 50.00dBm  Offset 31.10dB @ RBW 1 MHz

| Att 30de SWT 1ms @ VBW 3 MHz Mode Sweep
Count 200/200

@ 1Rm View

=]

mi[1] 16.57 dBm|

5.8337160 GHz|
40 d

and !

20 d ML

10 d f‘ﬁ
0d

CF 5.8325 GHz
Channel Power

Bandwidth 20.05 MHz Power 28.06 dBm

Il J

691 pts Span 60.0 MHz

Tx Total 28.06 dBm
[ FEEETTE X

JAviat
Date: 9.0UL2018 1856:47

Top Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Maximum Conducted Output Power (continu

ed)

Results: RAC 60 / QPSK /30 MHz / 38 Mbps

15

715

56.5

F Conducted Limit Marai EIRP (dBm)

requency imi argin

Channel (MH2) Power (dBm) (dB) 43 dBi 28 dBi Flat Result
(dBm) Parabolic Panel

Bottom 5742.5 28.5 30.0

Complied

Middle

5769.5

29.2

30.0

0.8

72.2

57.2

Complied

Top

5832.5

28.0

30.0

2.0

71.0

56.0

Complied

Spectrum u%1 Spectrum u%1
Ref Level 50.00 dBm  Offset 31.10dB @ RBW 1 MHz Ref Level 40.00 dBm Offset 31.30 B @ RBW 1 MHz
lo Att 30d8 SWT 1ms @ VBW 3MHz  Mode Sweep o Att 2048 SWT 1ms @ VBW 3 MHz  Mode Sweep
Count 200/200 Count 200/200
(@ 1Rm view (@ 1Rm view
MI[1] 15.39 dBm| MI[1] 16.14 dBm|
5.746020 GHz| 5.773280 GHz|
40 di 30 d
30 df 20 df
20 d M1 10d
10d od
od -10di
-10d -20d
-20 dby 30
j S N —
=30 40 dBm— —
-40d -50d
CF 5.7425 GHz 691 pts Span 90.0 MHz CF 5.7695 GHz 691 pts Span 90.0 MHz
Channel Power Channel Power
Bandwidth 30.38 MHz Power 28.48 dBm Tx Total 28.48 dBm Bandwidth 30.48 MHz Power 29.21 dBm Tx Total 29.21 dBm
][ [ FECEETE ) ][ [ FECEETE )
|Aviat it
[Date: 5JUL.2018 1547:44 [DagV AY20188572

Bottom Channel Middle Channel

Spectrum

Ref Level 50.00dBm  Offset 31.10dB @ RBW 1 MHz

| Att 30de SWT 1ms @ VBW 3 MHz Mode Sweep
Count 200/200

@ 1Rm View

=]

mi[1] 14.82 dBm|

5.831720 GHz|
40 d

and !

M1

10 df m
od

CF 5.8325 GHz
Channel Power

Bandwidth 30.38 MHz Power 27.95 dBm

Il J

691 pts Span 90.0 MHz

Tx Total 27.95 dBm
[T ]

JAviat
Date: 9.0UL2018 190027

Top Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Maximum Conducted Output Power (continu ed)
Results: RAC 7X/ OPSK /10 MHz / 12 Mbps

E Conducted Limit Marai EIRP (dBm)

requency imi argin

channe (MH2) Pdoé'v o (dBm) (dB) 43 dBi 28 dBi Flat Result
(dBm) Parabolic Panel

Bottom 5742.5 28.5 30.0 15 715 56.5 Complied

Middle 5769.5 28.2 30.0 18 71.2 56.2 Complied

Top 5832.5 28.5 30.0 15 715 56.5 Complied

Spectrum [@ Spectrum [@]

RefLevel 40.00dBm  Offset 31,106 @ RBW 1 MHz RefLevel 40.00 dBm  Offset 31.80dB @ RBW 1 MHz
ko Att 20 dB SWT 1ms @ VBW 3MHz  Mode Sweep lo Att 20d8  SWT 1ms @ VBW 3 MHz  Mode Sweep
Count 200/200 Count 200/200
@ 1Rm view @ 1Rm view
M1[1] 19.89 dBm| M1[1] 19.58 dBm|
| ‘ 5.7444970 GHz | ‘ 5.7679800 GHz
30d + T t 30 T T
ML M1
20 = 20 =

104d 104d \

-10di

-20d / \ -20d / \

30 dl -30 dBi
S S [N S AN NSNS RN

-40 dBm— — —— — -40 dBm———— — — —

-50d 50

CF 5.7425 GHz 691 pts Span 30.0 MHz CF 5.7695 GHz 691 pts Span 30.0 MHz
Channel Power Channel Power

Bandwidth 9.99 MHz Power 28.50 dBm Tx Total 28.50 dBm Bandwidth 9.99 MHz Power 2823 dBm Tx Total 28.23 dBm
][ [T CCTE™ ) ][ [ FECEETE )
|Aviat it
[Date: 6JUL.2018 10:16:30 [DadVl AY201804414
Bottom Channel Middle Channel

Spectrum [%]

Ref Level 40.00 dBm  Offset 31.10dB @ RBW 1 MHz

o Att 0de SWT 1ms @ YBW 3MHz Mode Sweep
Count 200/200
@ 1Rm View
MA[1] 19.84 dBm|
5.8297650 GHz
30 d T
M1
20 di -
10d
0

e ee] e
40dp

sod

CF 5.8325 GHz 691 pts $pan 30.0 MHz

Channel Power
Bandwidth 10.03 MHz Power 28.48 dBm Tx Total 28.48 dBm
i ] [T ]

JAviat
Date: 9.0UL2018 140515

Top Channel
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Maximum Conducted Output Power (continu

ed)

Results: RAC 7X/5120AM / 30 MHz / 200 Mbps

71.4

56.4

F Conducted Limit Marai EIRP (dBm)

requency imi argin

Channel (MH2) Power (dBm) (dB) 43 dBi 28 dBi Flat Result
(dBm) Parabolic Panel

Bottom 5742.5 28.4 30.0 1.6

Complied

Middle

5769.5

28.3

30.0

1.7

71.3

56.3

Complied

Top

5832.5

285

30.0

15

715

56.5

Complied

Spectrum

=]

Ref Level 40.00 dBm Offset 31.10dE @ RBW 1 MHz

Spectrum

=]

Ref Level 40.00 dBm Offset 31.30 B @ RBW 1 MHz

Bandwidth 30.91 MHz

Power 28.28 dBm

lo Att 20 dB SWT 1ms @ VBW 3MHz  Mode Sweep o Att 2048 SWT 1ms @ VBW 3 MHz  Mode Sweep
Count 200/200 Count 200/200
(@ 1Rm view (@ 1Rm view
MI[1] 15.31 dBm| MI[1] 15.15 dBm|
5.736770 GHz| 5.767290 GHz|
30 d 1 30 d i |
20 d s 20 d s
o K/LAM/\ o m
0df 0df
-10di \ -10di \
-20d [ \ -20d ) \
_30 by a0de
e SO PRI SCan amma——
Rl -40 dBm— — —
-50d -50d
CF 5.7425 GHz 691 pts Span 90.0 MHz CF 5.7695 GHz 691 pts Span 90.0 MHz
Channel Power Channel Power
Bandwidth 30.91 MHz Power 28.44 dBm Tx Total 28.44 dBm

Tx Total 28.28 dBm

i

JAviat
[Date: 6JUL.2018 11:10:38

i

A
DadVl AY201842143

Bottom Channel

Spectrum

=]

| Att
Count 200/200

20de SWT

Ref Level 40.00 dBm  Offset 31.10dB @ RBW 1 MHz
1ms @ VBW 3 MHz Mode Sweep

@ 1Rm View

‘ MA[1]

15.34 dBm)|
5.830030 GHz|

CF 5.8325 GHz

601

ENTST

)

pts

Span 90.0 MHz

Channel Power

Bandwidth 30.82 MHz

Power 28.45 dBm

Tx Total 28.45 dBm

Il

] [T ]

JAviat
Date: 9.0UL2018 142234

Top Channel

Middle Channel
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0
VERSION 1.0 ISSUE DATE: 30 JULY 2018
Transmitter Maximum Conducted Output Power (continu ed)
Test Equipment Used:
Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2038 | Thermohygrometer Testo 608-H1 45124919 27 Mar 2019 12
M2018 | Signal Analyser Rode & Schwarz FSV7 102699 22 Jun 2019 12
A2925 | Attenuator AtanTecRF AN18W5-30 | 858580#1 Calibrated -
before use
M281 Power Meter Hewlett Packard E4418A (()31837170210' 06 Feb 2019 12
M1592 | Power Sensor Hewlett Packard 8487A 3318A02094 24 Oct 2018 12
G085 Signal Generator Hewlett Packard 83650L 3614A00104 08 Nov 2018 24
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TEST REPORT

VERSION 1.0

SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

5.2.5. Transmitter Maximum Power Spectral Density

Test Summary

Test Engineer: Patrick Jones Test Dates: 02 May 2018 to
09 July 2018

Test Sample Serial Number: MTL18050017

FCC Reference: Part 15.407(a)(3)

Test Method Used: KDB 789033 D02 Section II.F. referencing II.E.2.b)

Environmental Conditions:

Temperature (°C): 22to 25

Relative Humidity (%): 36to 51

Note(s):

1. Transmitter Maximum Power Spectral Density tests were performed using a signal analyser in

accordance

with KDB 789033 II.F referencing I1.E.2.b) Method SA-1. As the test method is the same as

for output power measurements, only the results are shown in the tables below. The plots for this test
can be found in the Maximum Conducted Output Power section of this report.

2. All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power and therefore deemed worst case were:

0]
0]
(0]
0]
(0]
0]

(0]

RAC 60/ 3.75 MHz - 32QAM / 12 Mbps
RAC 60 /5 MHz - 16QAM / 10 Mbps
RAC 60 /10 MHz - 256QAM / 56 Mbps
RAC 60/ 20 MHz - 16QAM / 50 Mbps
RAC 60 /30 MHz - QPSK / 38 Mbps
RAC 7X /10 MHz - QPSK / 12 Mbps
RAC 7X /30 MHz - 512QAM / 200 Mbps

3. Final measurements were performed using the above configurations on the bottom, middle and top

channels.

Plots for all modes are archived on the Company server and available for inspection upon request.

The signal analyser was connected to the RF port on the EUT using a coaxial cable and suitable

attenuation.

An RF level offset was entered on the signal analyser to compensate for the loss of the

attenuator and RF cable.
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TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0
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Transmitter Maximum Power Spectral Density (continu ed)

Test Setup:
Laptop PC
y
A
- +| Waveguide to -
INU > EUT P Coax Transition »| RF Attenuator
y
A
DC Power Supply Signal Analyser
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SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Maximum Power Spectral Density (continu ed)

Results: RAC 60 / 320AM / 3.75 MHz / 12 Mbps

Frequency PPSD Limit Margin
Channel (MH2) (dBm /500 kHz) | (dBm /500 kHz) (dB) Result
Bottom 5742.5 25.1 30.0 4.9 Complied
Middle 5769.5 25.2 30.0 4.8 Complied
Top 5832.5 24.4 30.0 5.6 Complied
Results: RAC 60 / 16QAM /5 MHz / 10 Mbps
Frequency PPSD Limit Margin
Channel (MH2) (dBm /500 kHz) | (dBm /500 kHz) (dB) Result
Bottom 5742.5 23.9 30.0 6.1 Complied
Middle 5769.5 24.4 30.0 5.6 Complied
Top 5832.5 23.2 30.0 6.8 Complied
Results: RAC 60 / 256QAM / 10 MHz / 56 Mbps
Frequency PPSD Limit Margin
Channel (MH2) (dBm /500 kHz) | (dBm /500 kHz) (dB) Result
Bottom 5742.5 20.0 30.0 10.0 Complied
Middle 5769.5 20.8 30.0 9.2 Complied
Top 5832.5 19.5 30.0 10.5 Complied
Results: RAC 60/ 160QAM / 20 MHz / 50 Mbps
Frequency PPSD Limit Margin
Channel (MH2) (dBm /500 kHz) | (dBm /500 kHz) (dB) Result
Bottom 5742.5 17.1 30.0 12.9 Complied
Middle 5769.5 17.8 30.0 12.2 Complied
Top 5832.5 16.6 30.0 13.4 Complied
Results: RAC 60/ OPSK /30 MHz / 38 Mbps
Frequency PPSD Limit Margin
Channel (MH2) (dBm /500 kHz) | (dBm /500 kHz) (dB) Result
Bottom 5742.5 154 30.0 14.6 Complied
Middle 5769.5 16.1 30.0 13.9 Complied
Top 5832.5 14.8 30.0 15.2 Complied
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Transmitter Maximum Power Spectral Density (continu ed)
Results: RAC 7X/ OPSK /10 MHz / 12 Mbps

Channel Fr?ﬂ/luﬁzn)cy (dBmljzg(l)D kHz) | (dBm 7?38 kH2) M(%rg)m Result

Bottom 5742.5 19.9 30.0 10.1 Complied

Middle 5769.5 19.6 30.0 104 Complied
Top 5832.5 19.8 30.0 10.2 Complied

Results: RAC 7X /5120AM / 30 MHz / 200 Mbps

Channel Fre(ﬁ/lul—?;)cy (dBmljF;gOD kHz) | (dBm 500 KH2) '\/I(zzliré’)in Result

Bottom 5742.5 15.3 30.0 14.7 Complied

Middle 5769.5 15.2 30.0 14.8 Complied
Top 5832.5 15.3 30.0 147 Complied
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Transmitter Maximum Power Spectral Density (continu ed)
Test Equipment Used:
Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2038 | Thermohygrometer Testo 608-H1 45124919 27 Mar 2019 12
M2018 | Signal Analyser Rode & Schwarz FSV7 102699 22 Jun 2019 12
A2925 | Attenuator AtanTecRF AN18W5-30 | 858580#1 Calibrated -
before use
M281 Power Meter Hewlett Packard E4418A (()31837170210' 06 Feb 2019 12
M1592 | Power Sensor Hewlett Packard 8487A 3318A02094 24 Oct 2018 12
G085 Signal Generator Hewlett Packard 83650L 3614A00104 08 Nov 2018 24
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5.2.6. Transmitter Out of Band Cabinet Radiated Emissions

Test Summary:

Test Engineers: Mohamed Toubella & Test Date: 13 July 2018
Andrew Edwards

Test Sample Serial Number: MTL18050017

FCC Reference: Parts 15.407(b)(4)(i),(6),(7) & 15.209(a)

Test Method Used: KDB 789033 11.G.4 & ANSI C63.10 Sections 6.3 and 6.5

Frequency Range: 30 MHz to 1000 MHz

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 53

Note(s):

1. The EUT was transmitting in the following modes, as these were found to produce the highest power and

therefore deemed worst case:
0 RACG60/5MHz-16QAM /10 Mbps
0 RAC 7X/10 MHz - QPSK /12 Mbps

The final measured value, for the given emission in the field strength result tables, 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.

All other 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.

Measurements below 1 GHz were performed in a semi-anechoic chamber (Asset Number KO017) at a
distance of 3 metres. The EUT was placed at a height of 80 cm above the reference ground plane in the
centre of the chamber turntable. Maximum emission levels were determined by height searching the
measurement antenna over the range 1 metre to 4 metres.

Pre-scans were performed and markers placed on the highest measured levels. The test receiver
resolution bandwidth was set to 120 kHz and video bandwidth 500 kHz. A peak detector was used,
sweep time was set to auto and trace mode was Max Hold.

Final measurements were performed on the marker frequencies and the results entered into the table
below. The test receiver resolution bandwidth was set to 120 kHz, using a CISPR quasi-peak detector
and span wide enough to see the whole emission.

The job number was changed during testing, therefore the plots in this section do not reflect the final job
number.
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SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Out of Band Cabinet Radiated Emissions

(continued)

Test Setup for radiated measurements:

Measurement
EUT —> Antenna & »| Low Pass Filter ¥ Test Receiver
Attenuator
A
Single Phase AC
INU [<€— DC Power Supply [€— Supply
Laptop PC
Semi-anechoic Chamber
Measurement RF Attenuator
EUT —> > and/or —> Amplifier »| Test Receiver
Antenna .
RF Filter
A
P Single Phase AC
INU [<€— DC Power Supply Supply
Laptop PC
Anechoic Chamber — 1 to 8 GHz
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SERIAL NO: UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Out of Band Cabinet Radiated Emissions

(continued)

Test Setup for radiated measurements:

) Measurement | High Pass Filter & N ) Single Phase AC
EUT Antenna d Amplifier > TestReceiver Supply
1 v
INU l€— DC Power Supply
Laptop PC
Anechoic Chamber — 8 to 18 GHz
Measurement Single Phase AC
EUT Antenna & > Amplifier > TestReceiver DC Power Supply < g
Amplifier Supply

v

INU

T

Laptop PC

Anechoic Chamber — 18 to 40 GHz
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UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Out of Band Cabinet Radiated Emissions

(continued)

Results: RAC 60 /5 MHz / 160QAM / 10 Mbps / Middle  Channel

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
128.303 Horizantal 34.0 43.5 9.5 Complied
® RBW 120 kHz Marker 1 [T1

Ref 70 dBuV At 0dB SWT 165 ms

70 100 MHz

FCC_AT1S

Start 30 MHz Stop 1GHz

12214033
Date: 13.0UL.2018 15:18:40

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.

Page 54 of 87 UL VS LTD



TEST REPORT

VERSION 1.0

SERIAL NO:

UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Qut of Band Cabinet Radiated Emissions

(continued)

Results: RAC 7X /10 MHz / QPSK / 12 Mbps / Middle _Channel

Frequency Antenna Level Limit Margin Result
(MHz) Polarity (dB pv/m) (dB puv/m) (dB)
127.117 Horizantal 36.1 43.5 7.4 Complied
® RBW 120 kHz Marke!
-
(IR
15
[t T

Note: This plot is a pre-scan and for indication purposes only. For final measurements, see accompanying table.

Test Equipment Used:

Start 30 MHz

12214033
Date: 13.0UL.2018 16:35:51

Stop 1GHz

Asset _ Date Cal.
No. Instrument Manufacturer Type No. Serial No. Calibration Interval
Due (Months)
M2003 | Thermohygrometer Testo 608-H1 45046641 27 Feb 2019 12
K0017 | 3m RSE Chamber Rainford N/A N/A 20 Feb 2019 12
M1874 | Test Receiver Rohde & Schwarz ESU26 100553 28 Nov 2018 12
A490 Antenna Chase CBL6111A 1590 03 Apr 2019 12
A2148 | Attenuator AtlanTecRF AN18-06 090202-06 03 Apr 2019 12
A2131 | Low Pass Filter AtlanTecRF AFL-02000 JFB1004-002 | 22 Feb 2019 12
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Transmitter Out of Band Cabinet Radiated Emissions (continued)

Test Summary:

Test Engineers: Mohamed Toubella & Test Date: 13 July 2018
Andrew Edwards

Test Sample Serial Number: MTL18050017

FCC Reference: Parts 15.407(b)(4)(i),(7), 15.205 & 15.209(a)

Test Method Used: ANSI C63.10 Section 6.10 & KDB 789033 11.G.5.

Frequency Range: 1 GHz to 40 GHz

Environmental Conditions:

Temperature (°C): 24
Relative Humidity (%): 53
Note(s):

1. The EUT was transmitting in the following modes, as these were found to produce the highest power and
therefore deemed worst case:

o RACG60/5MHz-16QAM /10 Mbps
0 RAC 7X/10 MHz - QPSK /12 Mbps

2. The final measured value, for the given emission in the field strength result tables, incorporates the
calibrated antenna factor and cable loss.

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

4. The emission shown on the 1 GHz to 8 GHz plot is the EUT fundamental.

No spurious emissions were detected above the noise floor of the measuring receiver therefore the
highest peak and average noise floor readings of the measuring receiver were recorded as shown in the
tables below.

6. Pre-scans above 1 GHz were performed in a fully anechoic chamber (Asset Number KO017) at a
distance of 3 metres. The EUT was placed at a height of 1.5 metres above the test chamber floor in the
centre of the chamber turntable. All measurement antennas were placed at a fixed height of 1.5 metres
above the test chamber floor, in line with the EUT.

7. The job number was changed during testing, therefore the plots in this section do not reflect the final job
number.
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Transmitter Out of Band Cabinet Radiated Emissions (continued)
Results: RAC 60 /5 MHz / 160QAM / 10 Mbps / Middle _Channel / Peak

Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
7916.500 Vertical 53.5 74.0 20.5 Complied
Results: RAC 60 /5 MHz / 16QAM / 10 Mbps / Middle Channel / Average
Frequency Antenna Average Level Average Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pVv/m) (dB)
7995.000 Vertical 42.3 54.0 11.7 Complied
(ot .
fenmt ™|
2 54 o P R B s st
IIPYEY.S el
[t oo™ o1
12214033 12214033
Date: 13.JUL.2018 19:30:05 Date: 13.JUL.2018 20:16:32
2 Ry 52 54 dBUV T 2RV 52 54 dBUV Z
J\,\N\,\;\,\_Nw'ﬂ\dh\/\}'\ L TN e MRS et
12214033 12214033
Date: 13.JUL.2018 17:28:06 Date: 13.JUL.2018 17:46:30
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Transmitter Out of Band Cabinet Radiated Emissions

(continued)

Results: RAC 7X /10 MHz / OPSK / 12 Mbps / Middle _Channel / Peak

Frequency Antenna Peak Level Peak Limit Margin Result
(MHz) Polarity (dBpVv/m) (dBpv/m) (dB)
7689.500 Vertical 53.7 74.0 20.3 Complied
Results: RAC 7X /10 MHz / QPSK / 12 Mbps / Middle __Channel / Average
Frequency Antenna Average Level Average Limit Margin Result
(MHz) Polarity (dB pv/m) (dB pVv/m) (dB)
7999.000 Vertical 42.4 54.0 11.6 Complied
(ot .
1 Mmoo [
eV
I TSR
12214033 12214033
Date: 13.JUL.2018 19:08:08 Date: 13.JUL.2018 20:16:32
2R 2 54 dBuv . 2R 2 54 dByv x
J\,\N\,\;\,\_Nw'ﬂ\dh\/\}'\ i A T O ik ranae WA S el
12214033 12214033
Date: 13.JUL.2018 17:25:16 Date: 13.JUL.2018 17:46:30
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SERIAL NO:

UL-RPT-RP12207736JD01A V3.0

ISSUE DATE: 30 JULY 2018

Transmitter Out of Band Cabinet Radiated Emissions

(continued)

Test Equipment Used:

Asset i ) Date Cal.
No. Instrument Manufacturer 'ype No. Serial No. Calibration Interval
Due (Months)

M2003 | Thermohygrometer Testo 608-H1 45046641 27 Feb 2019 12
K0017 | 3m RSE Chamber Rainford N/A N/A 20 Feb 2019 12
M1630 | Test Receiver Rohde & Schwarz ESU40 100233 03 Aug 2018 12
A2863 | Pre Amplifier Agilent 8449B 3008A02100 19 Feb 2019 12
A2891 | Pre Amplifier Schwarzbeck BBV 9718 9718-306 20 Feb 2019 12
A2893 | Pre Amplifier Schwarzbeck BBV 9721 9721-021 26 Apr 2019 12
A2889 | Antenna Schwarzbeck EBHA 9120 SSBSHA 91208 19 Feb 2019 12
A2890 | Antenna Schwarzbeck HWRD 750 014 19 Feb 2019 12
A2892 | Antenna Schwarzbeck BBHA 9170 9170-727 21 Feb 2019 12
A2943 | Attenuator AtlanTecRF AN18W5-06 | 208147#2 22 Feb 2019 12
A2947 | High Pass Filter AtlanTecRF AFH-07000 1601900001 22 Feb 2019 12
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5.2.7. Transmitter Out of Band Conducted Emissions

Test Summary:

Test Engineer: Patrick Jones Test Date: 10 July 2018
Test Sample Serial Number: MTL18050017

FCC Reference: Part 15.407(b)(4)(i)

Test Method Used: KDB 789033 II.G.

Frequency Range: 9 kHz to 40 GHz

Environmental Conditions:

Temperature (°C): 24

Relative Humidity (%): 50

Note(s):

1. The EUT was transmitting in the following modes, as these were found to produce the highest power

and therefore deemed worst case:
0 RACG60/5MHz-16QAM /10 Mbps
0 RAC 7X/10 MHz - QPSK /12 Mbps

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

Where a band reject filter has been used to attenuate the carrier emission, the filter was characterised
across the spectrum being measured. Plots are archived on the Company server and available for
inspection upon request.

For measurments above 30 GHz, two waveguide to coaxial transitions were used as a high pass filter.

The declared representative out of band antenna gain of 10 dBi has been added to the values measured
below to compute the EIRP within the specified measurement bandwidth.
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Transmitter Out of Band Conducted Emissions (contin ued)

Test Setup:
Laptop PC
A
Y
- +| Waveguide to - | Band Reject / High

INU d EUT ”| Coax Transition > RFAttenuator ” Pass Filter

A
\
DC Power Supply Signal Analyser
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Transmitter Out of Band Conducted Emissions (contin

ued)

Results: RAC 60 /5 MHz / 160QAM / 10 Mbps / Middle  Channel

Frequency Peak Level Out of Band EIRP (dBm) Limit Margin Result
(MHz) (dBm) Antenna (dBm) (dB)
Gain (dBi)
29325.000 -40.5 10.0 -30.5 -27.0 35 Complied

B Agilent Specirum Anayzer - Swept SA

RE
Marker 1 9.564000 kHz

Ref Offset0.4 dB
Ref 0.00 dBm

Start .00 kHz
#Res BW 200 Hz

ATNAUTO |

o Trig: FreeRun
#atten: 20 dB

Aug Type: LagrPur
AvglHold:>100400

Stop 150.00 kHz
Sweep (#Swp) 3.283 s (1001 pts)

Ref Dfset 09 dB
Ref 0.00 dBm

SESEEXT] AIGNAUTO [

N fost ) Trig: FreeRun

Avg Type: Log-Pur
AvgHold:>1001100

#Atten: 20 dB

#VBW 51 kHz

Ref Offset 1.1 dB
Ref 0.00 dBm

Start 30.0 MHz
#Res BW 120 kHz

ATGNAUTO |

Fat GO TrigiFresRun
IFGain:Low #Atten: 20 dB

#VBW 510 kHz

Aug Type: Log-Pur
AvglHold:>100/100

Stop 1.0000 GHz
Sweep (#Swp) 63.20 ms (1001 pts) viat
Date: 10.JUL.2018 11:28:40

Att

Spectrum ]

15 dB SWT

RefLevel 0.00 dém  Offset 2,00 dB @ RBW 1MHz
3ms @ VBW 3MHz  Mode Sweep

@ 1Pk View

m1[1]

-61.71 dBm|
2.93420 GHz|

D1 -27.000 dBrm

M1

Start 1.0 GHz

691 pts

Stop 4.0 GHz

Il
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Transmitter Out of Band Conducted Emissions (contin

ued)

ATNAUTO |

Trg: Free Run
#atten: 0B

Ref Offset325 dB

WUgBIdlv Ref 0.00 dBm

#VBIN 3.0 MHz

Aug Type: LagrPur
AvglHold:>100400

Stop 5.6500 GHz
Sweep 2,800 ms (1001 pts)

BN Agient Spectram Arelyzer - Snep: SA

===

0C
Marker 17.282050000000 GHz

Ref Dffset 33.1dB

1ogﬁldw Ref 0.00 dBm

SESEET]

ALIGNAUTO | C2:06:22P4JI 10,

et o Trig: FreeRun

]

#Atten: 0 dB

Avg Type: Log-Pur
AvgHold: 59100

]
I

“'W,.I,*,wi MWI 1wu-dww.wmwwm 4‘1131'\ MM uﬂlM

Start 5.925 GHz
#Res BW 1.0 MH;

#VBW 3.0 NHz

Stop 8.000 GHz
Sweep 3.467 ms (1001 pts)|

gt Specirum Anayzer -Swept 1

R [500 D¢

ATNAUTO |

s GO Trg:FreeRun
IFGain:High #Atten: 0 dB
Ref Offset33 dB

WUgBIdlv Ref 0.00 dBm

Start 8.000 GHz

#Res BW 1.0 MHz #VBIN 3.0 MHz

Aug Type: LagrPur
AvglHold:>100400

Stop 10.000 GHz
Sweep 3.333 ms (1001 pts)

Agient Spectram Arclyer - Swep: S

F 50 0C

Marker 1 11.300000000000 GHz

Ref Dffset 21.3dB
0.

SESEET]

ALIGNAUTO |

PNCTast G Trig: FreeRun

IFGainHigh

]

#Atten: 0 dB

Avg Type: Log-Pur
AvgHold:>1001100

*‘W‘W wwwwwm.

Start 10.000 GHz
#Res BW 1.0 MHz

#VBW 3.0 NHz

Stop 15.000 GHz
Sweep 8.333 ms (1001 pts)|
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Transmitter Out of Band Conducted Emissions (contin ued)

Marker 1 17. 586000000000 GHz

Ref Offset22 dB
WUgBIdlv Ref 0.00 dBm

ATNAUTO |

Aug Type: LagrPur

AvglHold:>100400

Stop 18.000 GHz
Sweep 5.000 ms (1001 pts)

B Agicnt ;p:durh\r - Snep: SA

===

SESEET]

ALIGNAUTO | [2:56:22PU 1 10,

Marker 1 19 42200(]000[10(] GHZ
e G Thg:FreeRun
#Atten: 0 dB

Ref Dfset 20.8dB
1ogﬁldw Ref 0.00 dBm

Start 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 NHz

Avg Type: Log-Pur
AvgHold:>1001100

Stop 20.000 GHz
Sweep 3.333 ms (1001 pts)|

gt Specirum Anayzer -Swept 1

R [500 D¢

Ref Offset305 dB
WUgBIdlv Ref 0.00 dBm

Start 20.000 GHz
#Res BW 1.0 MHz

ATNAUTO |

Aug Type: LagrPur

AvglHold:>100400

Stop 25.000 GHz
Sweep 8333 ms (1001 pts)

Agient Spectram Arclyer - Swep: S

===

F 50 0C SEVSEEXT

ALIGNAUTO | 3:10:53 P41 10, 2018

Marker 129.325000000000 GHz §
PNG:Fat (0 Trig:FreeRun
|FGain:High #Atten: 0 dB

Ref Dffset 31.1dB
0.

Start 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 NHz

Avg Type: Log-Pur
AvgHold:>1001100

Stop 30.000 GHz
Sweep 8.333 ms (1001 pts)|
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Transmitter Out of Band Conducted Emissions (contin u

ed)

(B Agilent Spe: »mmAmyﬂ Swept SA.

Marker 134, 54(]000[10(]000 GHz

Ref Offset 10.7 dB

WUgBIdlv Ref 0.00 dBm

# A #VBIN 3.0 MHz

ATNAUTO |

'mg FreeRun
PNO:Fast G
G " gaten:§d8

rhally

Aug Type: LagrPur
AvglHold:>100400

Stop 35.000 GHz
Sweep 8333 ms (1001 pts)

B Agient ;p:durh\r

~ShepiSh

Marker 1 39 275

0 1C SEVSEEXT

ALIGNAUTO |

000000000 GHz

0:
IFGzinLow

PNCTast G Trig: FreeRun
#Atten: § dB

]

Ref Dffset 11.1dB

10 dBidiv
Log

Start 35.000 GHz

Ref 0.00 dBm

#VBW 3.0 NHz

#Res BW 1.0 MHz !

Avg Type: Log-Pur
AvgHold:>1001100

Stop 40.000 GHz
Sweep 8.333 ms (1001 pts)|
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Transmitter Out of Band Conducted Emissions (contin ued)
Results: RAC 7X /10 MHz / OPSK / 12 Mbps / Middle Channel

Frequency Peak Level Out of Band EIRP (dBm) Limit Margin Result
(MHz) (dBm) Antenna (dBm) (dB)
Gain (dBi)
29905.000 -39.7 10.0 -29.7 -27.0 2.7 Complied

B Agilent Specirum Anayzer - Swept SA BN Agient Spectram Arelyzer - Snep: SA
RE ATHAITO [ F 1500 0C SE\SE:ENT] AIGVAUTD [
Marker 19.282000 kHz Avg Type: Lag-Pur 2 Marker 1 15.343650000 MHz 3 Avg Type: Log-Pur
0 AvglHold:>100/400 v PNO: st G Trg: FreeRun AvglHold:>100/100
#htten: 20dB

Ref Offset0.4 cB B Ref Dffset 0.8 dB
Ref 0.00 dBm 67.481 dB ‘ Ref 0.00 dBm

Start 9.00 kHz Stop 150.00 kHz Start 150 kHz
#Res BW 200 Hz Sweep (#Swp) 3.283 s (1001 pts) #Res BW 9.1 kHz #VBW §1 kHz

Jusc.

Spectrum ] -
ATGNAUTO | 5 P v

Aug Type: Log-Pur Ref Level 0.00 dBm  Offset 2,00 & & RBW 1hHz

& TrigiFreeRun AvgiHcld:»100i100 B | At I5d8 SWT  3ms @ YBW 3MHz  Mode Sweep
£Atten: 20 4B o TF view

Ref Offset 1.1 dB m1[1] -61.71 dBm|
Reef 0:]50 dBm 67.435 dB 2.93420 GHz|

D1 -27.000 dBrm

0 d M1

Start 1.0 GHz 691 pts Stop 4.0 GHz
][ [ CECETTE K

Start 30.0 Mz Stop 1.0000 GHz
#Res BW 120 kHz #VBIN 510 kHz Sweep (4Swp) 63.20 ms (1001 pts) ot
1 e — Date: 10.JUL.2018 11:28:40
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Transmitter Out of Band Conducted Emissions (contin ued)

Marker 1 5. 11(]4500[10(]00 GHz

Ref Offset325 dB
WUgBIdlv Ref 0.00 dBm

#VBIN 3.0 MHz

ATNAUTO |
‘Avg Type: Log-Pur
Trig: Free Run AvglHold:>100/400
#Atten: 0 dB

e

Stop 5.6500 GHz
Sweep 2,800 ms (1001 pts)

BN Agient Spectram Arelyzer - Snep: SA

SESEET]

ALIGNAUTO |

0C
Marker 17.306950000000 GHz
e G Thg:FreeRun
#Atten: 0 dB

Ref Dffset 33.1dB
1ogﬁldw Ref 0.00 dBm

Start 5.925 GHz

#Res BW 1.0 MH; #VBW 3.0 NHz

Avg Type: Log-Pur
AvgHold:>1001100

Stop 8.000 GHz
Sweep 3.467 ms (1001 pts)|

gt Specirum Anayzer -Swept 1

R [500 D¢

Ref Offset33 dB
WUgBIdlv Ref 0.00 dBm

Start 8.000 GHz
#Res BW 1.0 MHz

#VBIN 3.0 MHz

ATNAUTO |
‘Avg Type: Log-Pur

o Trig: FreeRun AvglHold:>100400

#Atten: 0 dB

Stop 10.000 GHz
Sweep 3.333 ms (1001 pts)

Agient Spectram Arclyer - Swep: S

===

F 50 0C SEVSEEXT

ALIGNAUTO | 22657 P41l 10,2018

Marker 113.955000000000 GHz

PNG:Fat (0 Trig:FreeRun
|FGain:High #Atten: 0 dB

Ref Dffset 21.3dB
0.

Start 10.000 GHz

#Res BW 1.0 MHz #VBW 3.0 NHz

Avg Type: Log-Pur
AvgHold:>1001100

Stop 15.000 GHz
Sweep 8.333 ms (1001 pts)|
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Transmitter Out of Band Conducted Emissions (contin ued)

Marker 1 15. 003000000000 GHz

Ref Offset22 dB
WUgBIdlv Ref 0.00 dBm

ATNAUTO |

Aug Type: LagrPur

AvglHold:>100400

Stop 18.000 GHz
Sweep 5.000 ms (1001 pts)

B Agicnt ;p:durh\r - Snep: SA

===

SESEET]

ALIGNAUTO | 25843 Y11 10,

Marker 1 18 80800(]000[10(] GHZ
e G Thg:FreeRun
#Atten: 0 dB

Ref Dfset 20.8dB
1ogﬁldw Ref 0.00 dBm

Start 18.000 GHz
#Res BW 1.0 MHz #VBW 3.0 NHz

Avg Type: Log-Pur
AvgHold:>1001100

Stop 20.000 GHz
Sweep 3.333 ms (1001 pts)|

gt Specirum Anayzer -Swept 1

R [500 D¢

Ref Offset305 dB
WUgBIdlv Ref 0.00 dBm

Start 20.000 GHz
#Res BW 1.0 MHz

ATNAUTO |

Aug Type: LagrPur

AvglHold:>100400

Stop 25.000 GHz
Sweep 8333 ms (1001 pts)

Agient Spectram Arclyer - Swep: S

===

F 50 0C SEVSEEXT

ALIGNAUTO | £3:20:05 P41l 10, 2018

Marker 129.905000000000 GHz §
PNG:Fat (0 Trig:FreeRun
|FGain:High #Atten: 0 dB

Ref Dffset 31.1dB
0.

Start 25.000 GHz
#Res BW 1.0 MHz #VBW 3.0 NHz

Avg Type: Log-Pur
AvgHold:>1001100

Stop 30.000 GHz
Sweep 8.333 ms (1001 pts)|
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Transmitter Out of Band Conducted Emissions (contin ued)

B Agilent Specirum Anayzer - Swept SA

50 0C

ED)
Marker 1 34.605000000000 GHz

Ref Offset 10.7 dB
Ref 0.00 dBm

Sweep 8333 ms (1001 pts)

BN Agient Spectram Arelyzer - Snep: SA

500 0C SESEET]

ALIGNAUTO |

3 ;

Marker 139.265000000000 GHz §
o Trig:FreeRun
> #htten: 6 B

Ref Dffset 11.1dB
Ref 0.00 dBm

Start 35.000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pur
AvgHold:>1001100

Mkr1 39.265 GHz
-49.790 dB

Stop 40.000 GHz
Sweep 8.333 ms (1001 pts)|

UL VS LTD

Page 69 of 87



TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Out of Band Conducted Emissions (contin ued)
Test Equipment Used:
Asset Date Cal.
Instrument Manufacturer Type No. Serial No. Calibration Interval
No.
Due (Months)
M2038 | Thermohygrometer Testo 608-H1 45124919 27 Mar 2019 12
Weinschel Calibrated
A2632 Attenuator Associates WA75-10-12 | A301 before use -
A2633 | Attenuator Weinschel WA75-10-12 | A302 Calibrated -
Associates before use
. . Wainwright Calibrated
A2482 | Band Reject Filter Instruments GmbH WRCJV8 2 before use -
Al1191 WG22 Transition Flann Microwave 22094-KF20 | 3174 Calibrated -
before use
A360 | WG22 Transition Flann Microwave 22093-KF20 | 778 Calibrated -
before use
M1832 EXA Signal Analyser Agilent N9010A MY53470303 | 28 Mar 2020 24
M2018 | Signal Analyser Rode & Schwarz FSvV7 102699 22 Jun 2019 12
A2925 | Attenuator AtanTecRF AN18W5-30 | 858580#1 Calibrated -
before use
M281 | Power Meter Hewlett Packard E4418A (?1837170210' 06 Feb 2019 12
M1592 Power Sensor Hewlett Packard 8487A 3318A02094 24 Oct 2018 12
G085 Signal Generator Hewlett Packard 83650L 3614A00104 08 Nov 2018 24
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5.2.8. Transmitter Band Edge Conducted Emissions

Test Summary:

. i . . 03 July 2018 &
Test Engineer: Patrick Jones Test Date: 04 July 2018
Test Sample Serial Number: MTL18050017
FCC Reference: Parts 15.407(b)(4)(i),(7), 15.205 & 15.209
Test Method Used: ANSI C63.10 Section 6.10 & KDB 789033 11.G.5.

Environmental Conditions:

Temperature (°C): 24 to 25
Relative Humidity (%): 37 to 43
Note(s):

1. All supported modes and channel widths were initially investigated on one channel. The modes that
produced the highest power and widest bandwidth for all bands were:

o] Highest power
0 RACG60/3.75 MHz - 32QAM / 12 Mbps
0 RACG60/5MHz-16QAM /10 Mbps
0 RAC60/10 MHz - 256QAM / 56 Mbps
0 RACG60/20 MHz - 16QAM /50 Mbps
0 RAC60/30MHz - QPSK/ 38 Mbps
0 RAC 7X/10 MHz - QPSK /12 Mbps
0 RAC 7X /30 MHz - 512QAM / 200 Mbps
0 Widest bandwidth
0 RACG60/3.75 MHz - 32QAM / 12 Mbps
0 RACG60/5MHz-QPSK/5 Mbps
0 RACG60/10 MHz - QPSK /14 Mbps
0o RAC60/20 MHz - QPSK /30 Mbps
0o RAC60/30 MHz - QPSK /38 Mbps
0 RAC 7X /10 MHz - 64QAM / 45 Mbps
0 RAC 7X /30 MHz - 4096QAM / 266 Mbps

2. Lower band edge measurements were performed with the EUT transmitting on the bottom channel.
Upper band edge measurements were performed with the EUT transmitting on the top channel.

3. The calibrated cable and attenuator loss was entered as an RF level offset on the signal analyser. The
43 dBi antenna gain was also included in the RF level offset to obtain the EIRP value. Due to the large
offset, the measurement system noise floor exceeds the limit mask. A second plot was taken for each
measurement using a U-NII 3 band reject filter to attenuate the carrier. This filter was characterised and
the resulting data entered as a transducer factor on the signal analyser, allowing the RF level offset to be
decreased demonstrating compliance with the limit mask. Plots and data of the filter characterisation are
archived on the company server and are available for inspection upon request.

4. Due to the large RF level offset required, the headroom requirement in KDB 789033 section 11.A.2 could
not be met.
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Transmitter Band Edge Conducted Emissions (continue d)

Test Setup:
Laptop PC
A
Y
INU > EUT p| Waveguide to »{ RF Attenuator »1 Band Reject Filter
” ”| Coax Transition d ” !
A
\
DC Power Supply Signal Analyser
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Transmitter Band Edge Conducted Emissions (continue

d)

Results: RAC 60/ 3.75 MHz / 320AM / 12 Mbps

Frequency
(MHz)

Level
(dBm)

Limit

(dBm/MHz)

Margin

(dB)

Result

5725

5.9

27.0

211

Complied

5850

5.8

27.0

21.2

Complied

Spectrum ]

=]

RefLevel -10.00 dem  Offset 1.10dB @ RBW 1 MHz

Spectrum ]

=]

RefLevel 70.00 dem  Offset 74.10 0B @ RBW 1 MHz

o att Dde SWT  1ms e VBW 3MHz Mode Swesp o att 10de SWT Lms ® VBW 3MHz  Mode Swesp
TOF O 1Pk view
0 1Pk view Ml 5,02 dam|
MI1] 12,67 a8, 5725000 GHz|
5.6094n8/GHz] 600 MpI1] 7.09 dBm|
20 d M2[1] 38 dBm| 5724130 GHz|
5.625000 GHe|
S GUTLEE . s
ool
40d
40 dbm ’
30d
50 d H
0 20 HJ \\
"
704 10d 7
o] L
0 od
a0 d 104
1004 204
15.407LeE F‘l
Start 5.625 GHz 691 pis Stop 5.7 GHz (cF 5,725 chz 691 pis Span 200.0 MHz

Il

Javiat
Date: 4JUL.2018 13:36:10

( Il

)

Javiat
Date: 4JUL.2018 11:25:40

Lower Band Edge Measurement (filtered)

Lower Band Edge Measurement

Date: 4.JUL2018 111334

Date: 4.JUL.2018 09:3005

Spectrum n%u Spectrum n%u
Ref Level 70.00 cBm  Offset 74,10 cb @ RBW 1 MHz Ref Level -10.00 dém _ Offset 110 dB @ RBW 1 MHz
s att 108 SWT 1ms @ VBW 3MHz Mode Sweep o att 0de SWT  1ms & VBW 3MH: Mode Sweep
@ 1Pk View TOF
M1[1] 5.82 dBm| @ 1Pk View
5.850000 GHz| I ‘4DI7HBE M1[1] -13.90 dBm|
60 df M2[1] 6.30 dBm)| 5.875600 GHz|
\ 5.852030 GHz| -20d M
s0d
=30
bt st L ) st bt
40 df
\ 40 d
30d
50
15.407HBE
20d f[ \k«\ 50
10d Tt \\‘ =70 d
b g o ;
od 0
-10 df -90
20 df -100 d
FL
|
GF 5.85 GHz 691 pts Span 200.0 MHz Start 5.875 GHz 691 pts Stop 5.95 GHz
il ) GRNRRAED il [T )
vt Aviat

Upper Band Edge Measurement

Upper Band Edge Measurement (filtered)
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Transmitter Band Edge Conducted Emissions (continue

d)

Results: RAC 60 /5 MHz / OPSK / 5 Mbps

Level
(dBm)

Frequency
(MHz)

Limit
(dBm/MHz)

Margin
(dB)

Result

5725 7.6

27.0 19.4

Complied

5850 9.3

27.0 17.7

Complied

Spectrum ]

=]

Spectrum ]

RefLevel -10.00 dem  Offset 1.10dB @ RBW 1 MHz

=]

RefLevel 70.00 dem  Offset 74.10 0B @ RBW 1 MHz

Javiat
Date: 4JUL.2018 13:39:31

jo Att 0de  SWT 1ms @ VBW 3 MHz Mode Sweep jo Att 10d8  SWT 1ms @ VBW 3 MHz  Mode Sweep
TOF o 1Pk View
1Pk View TEY] 7.55 dBm
M1[1] -11.62 dB| 5.725000 GHz|
5.69973@GHz| 60 MpL1] 7.14 dBm|
-20 d } 5.722400 GHz|
R . %0 r
Y v
40 df
4 [
30 df
50 d /J L\
04 204 j\/ %
10 df nald) J
70d Kl
Mo W (o——_y
80 od
90 df -10 df
-100 d -20 df
15 407LBE F‘l
Start 5,625 GHz 691 pts Stop 5.7 GHz (cF5.725chz 691 pts Span 200.0 MHz
—
il [T [ il ] [T

Javiat
Date: 4JUL.2018 11:27:52

Lower Band Edge Measurement (filtered)

Lower Band Edge Measurement

Spectrum n%u Spectrum n%u
Ref Level 70.00 cBm  Offset 74,10 cb @ RBW 1 MHz Ref Level -10.00 dém _ Offset 110 dB @ RBW 1 MHz
s att 108 SWT 1ms @ VBW 3MHz Mode Sweep o att 0de SWT  1ms & VBW 3MH: Mode Sweep
@ 1Pk View TOF
M1[1] 9.27 dBm| @ 1Pk View
5.850000 GHz| |15‘4D7HBE M1[1] -14.20 dBm|
60 df M2[1] 6.75 dBm)| 5.875050 GHz|
\ 5.852890 GHz| -20d
s0d
30 2, »
e s, L of
40 df
\ 40 d
30d
50
15.407HBE
20d 50
1
10d 4
0 d
o i M f | )
od 0
-10d 90
20 df -100 d
FL
|
GF 5.85 GHz 691 pts Span 200.0 MHz Start 5.875 GHz 691 pts Stop 5.95 GHz
1 ] (Y] j (Y]
vt

Date: 4.JUL2018 11:0503

Aviat
Date: 4.JUL2018 09:37:55

Upper Band Edge Measurement

Upper Band Edge Measurement (filtered)
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Transmitter Band Edge Conducted Emissions (continue d)
Results: RAC 60 /5 MHz / 160AM / 10 Mbps

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm/MHz) (dB)

5725 10.9 27.0 16.1 Complied

5850 12.7 27.0 14.3 Complied

Spectrum ] n%u Spectrum ] n%u
RefLevel -10.00 dem _ Offset 1.10GB & RBW 1 MHz RefLevel 70.00 cBm  Offset 74.10 06 & RBW L MHz
o att 0dB SWT  1ms e VBW 3MHz Mode Swesp o att 1008 SWT 1ms @ VBW 3MHz _Mode Sweep
TOF 0 17k view
O 17K View ] KT 10.92 dBm
M[1] “12.29d 5.725000 GH|
5.690958°GH 60d M2[1] 11.75 dBm|
20 d ( 5.723840 GHz|
15 407LEE s
Fowlore Tl ]
40d
4 ‘
304 |
50 d /h)j %
50 d 20d ﬁj U V\w
10 hg th
70
Lol . N‘Lu.x ol
04 od
50 104
1004 20 d
15.407.86 F‘l
Start 5.625 GHz 691 pts Stop 5.7 GHz cF 5.725 cHz 691 pts Span 200.0 MHz
il [T [ il ] [T
Aviat Aviat
Date: 43UL.2018 134605 Date: 4UL.2018 11:2053
Spectrum ] n%u Spectrum ] n%u
RefLevel 70.00 cBm  Offset 74.10 b @ RBW L MHz RefLevel -10.00 dém _ Offset 1.10d8 @ RBW 1 MHz
s att 1068 SWT 1ms @ VBW 3MHz  Mode Sweep o att OcB SWT  1ms @ VBW 3MHz Mode Sweep
@ 1Pk View TOF
M1[1] 12.65 dBm| @ 1Pk View
5.850000 GHz| I S5A407HEE M1[1] -12.62 dBm|
60 df M2[1] 10.55 dBm| 5.875050 GH|
\ 5.851740 GH| -20 d
504l
30
\ Ol f PR )
40
\ 40 d
30d
50 d
15.407HBE
204 0
i
\d
104 \b 70 d
LY LT Ipfapentn ftababiabit]
od 0
-10d 90
20 d 1004
FL
|
GF 5.85 GHz 691 pts Span 200.0 MHz Start 5.875 GHz 691 pts Stop 5.95 GHz
—
1 ] (TR i (Y]
aviet Aviet
Date: 43UL2018 11:0820 Date: 4UL.2018 09:35:05

Upper Band Edge Measurement Upper Band Edge Measurement (filtered)
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Transmitter Band Edge Conducted Emissions (continue d)

Results: RAC 60 /10 MHz / OPSK / 14 Mbps

Frequency
(MHz)

Level
(dBm)

Limit
(dBm/MHz)

Margin
(dB)

Result

5725

15.7

27.0

11.3

Complied

5850

17.2

27.0

9.8

Complied

Spectrum ]

Spectrum ]

o att 0ds SWT

RefLevel -10.00 dem  Offset 1.10dB @ RBW 1 MHz

=]

Ref Level 70.00 dBm

Offset 74.10d8 @ RBW 1 MHz

1ms @ VBW 3 MHz Mode Sweep jo Att 10d8  SWT 1ms @ VBW 3 MHz  Mode Sweep
TOF 0 17k view
@ 1Pk View Mij1] 15.68 dBm|
M1[1] -12.32 di 5.725000 GHz|
5.699628'GHz| 60 df m2[1] 16.96 dBm|
-20 d 5.723260 GHz|
15 407LEE s s
o, TR
40 df
40 dB [ \
30 df
50 d J 1,\
0 2 JPM "
20 d 10d /
h byl Sl b Mol sy
0 d
-80
o0d -10d
-100 dl -20 d
15 407LBE F‘l
Start 5,625 GHz 691 pts Stop 5.7 GHz |l cF 5.725 GHz 691 pts Span 200.0 MHz

Il

Javiat
Date: 4JUL.2018 1354:47

( Il

)

Javiat
Date: 4.JUL.2018 11:36:00

Lower Band Edge Measurement (filtered)

Lower Band Edge Measurement

Spectrum

&

Spectrum

Ref Level 70,00 dem Offset 74.10 dB @ RBW 1 MHz

&

Ref Level -10.00 d&m

Offset 1,10 cE @ RBW 1 MHz

}o Att 10d8  SWT 1ms @ VBW 3MHz Mode Sweep }o Att 0dB  SWT 1ms @ VBW 3 MHz Mode Sweep
0 1Pk View TOF
M1[1] 17.19 dBm| @ 1Pk view
5.850000 GHz| I15‘4D7HBE M1[1] -13.76 dBm|

60 df M2[1] 16.46 dBm| . 5.875050 GHz|

J ] 5.851740 GHz| -20d
s0d

=30
(AR B,

40 df

f \ -
30d

50
15.407HBE
W,
20d 0
10 04
R PSS A i oo
od B0
-10d i
20 df -100 d
FL
|
GF 5.85 GHz 691 pts Span 200.0 MHz Start 5.875 GHz 691 pts Stop 5.95 GHz
—
) ] (Y] j (]
vt

Date: 4.JUL.2018 11:01:00

Aviat
Date: 4.JUL2018 09:4223

Upper Band Edge Measurement

Upper Band Edge Measurement (filtered)
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Transmitter Band Edge Conducted Emissions (continue

d)

Results: RAC 60/ 10 MHz / 2560QAM / 56 Mbps

Frequency
(MHz)

Level
(dBm)

Limit

(dBm/MHz)

Margin
(dB)

Result

5725

16.8

27.0

10.2

Complied

5850

18.7

27.0

8.3

Complied

Spectrum ] n%u Spectrum ] n%u
RefLevel -10.00 dém  Offset 11008 @ RBW 1 MHz RefLevel 70.00 dbm  Offset 74.10 0B @ RBW L MHz
o att 0de SWT  1ms ® VBW 3MHz Mode Swesp o att 10ds SWT 1ms @ VBW 3 MHz _Mode Sweep
TOF 0 17k view
0 1Pk View M1l 16.76 dBm|
Ma[1] -12.56 dBy 5.725000 GHz
5.699; Hz| 60 df m2f1] 17.01 dBm|
20 df 5.723260 GHz
R %0 r \
40l
4 { \
30 d
50 d J L
Ay
04 20 /,
o T
I m—"
a0 od
a0 d -10 df
100 df 20 df
15 407L8E F‘l
Start 5,625 GHz 691 pts Stop 5.7 GHz |l cF 5.725 GHz 691 pts Span 200.0 MHz

Il

Javiat
Date: 4JUL.2018 135826

( Il

)

Javiat
Date: 4.JUL.2018 11:40.00

Lower Band Edge Measurement (filtered)

Lower Band Edge Measurement

Spectrum

&

Ref Level 70,00 dem Offset 74.10 dB @ RBW 1 MHz

Spectrum

&

RefLevel -10.00 d&m  Offset 1,10 cB @ RBW 1 MHz

s att 1068 SWT Lms & VBW 3MH:  Mode Sweep o att Odé SWT  1ms @ VBW 3MHz Mode Sweep
@ 1Pk View TOF
M1[1] 18.66 dBm| @ 1Pk View
5.850000 GHz| 15¢07HEE M1[1] -13.07 dBm|
60 df M2[1] 18.07 dBm| 5.877010 GHz|
J ] 5.850870 GHz| -20d
504l
r \ " P,
i bhousdnadis
40 df
[ \ -
30d
50
15.407HBE
20d 50
o e e
RO Yy
od 0
-10d 90
20 d -100d
FL
|
GF 5.85 GHz 691 pts Span 200.0 MHz Start 5.875 GHz 691 pts Stop 5.95 GHz
—
1 ] (TR i (Y]
aviet

Date: 4.JUL2018 1055449

Aviat
Date: 4.JUL2018 094513

Upper Band Edge Measurement

Upper Band Edge Measurement (filtered)
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Transmitter Band Edge Conducted Emissions (continue

d)

Results: RAC 60/ 20 MHz / OPSK / 30 Mbps

Frequency
(MHz)

Level
(dBm)

Limit

(dBm/MHz)

Margin
(dB)

Result

5725

14.7

27.0

12.3

Complied

5850

11.9

27.0

151

Complied

Spectrum ] n%u Spectrum ] n%u
RefLevel -10.00 dem  Offset 1,10 dB @ RBW 1 MHz RefLevel 70.00 dém  Offset 741008 @ RBW 1 MHz
o Att ods SWT 1ms @ VBW 3 MHz Mode Sweep o att 1008 SWT 1ms @ VBW 3 MHz _Mode Sweep
TOF @ 1Pk View
0 1Pk View 14.72 dBm]
MI[1] -11.84 dBy 5.725000 GHz|
5.601 He| 60 o m2[1 14.58 dBm|
20 d M I 5.723840 GHz|
15,407LEE. A sod
““““““ ]
40 df
4 (
30 df
50 d (
60 d 20d i
70 d 10d \A
ot bt b rsielrot it "
80 0B
a0 -10 d
1004 -20 d
15 407LBE F‘l
Start 5.625 GHz 691 pts Stop 5.7 GHz lCF 5.725 GHz 691 pts Span 200.0 MHz

Il

Javiat
Date: 4JUL.2018 14:10:26

( Il

)

Javiat
Date: 4JUL.2018 11:47:36

Lower Band Edge Measurement (filtered)

Lower Band Edge Measurement

Spectrum n%u Spectrum n%u
RefLevel 70.00 dbm  Offset 74,10 dB @ RBW 1 MHz RefLevel -10.00 dém  Offset 110 B @ RBW 1 MHz
o att 1Wds SWT 1ms @ VBW 3MHz Mode Sweep o att 0dé SWT  1ms ® VBW 3MHz Mode Sweep
@ 1Pk View TOF
M1[1] 11.94 dBm| @ 1Pk View
5.850000 GHz| 1 ‘4§7HBE M1[1] -13.83 dBm|
60 ol m2[1] 13.08 dBm| 5.875490 GHz
r ] 5.852600 GHz| -20 déris
50l
-30 df L
) k Lk pns et
40
} -40 df
and
[ 50
15.407HBE
|
20l :ﬁx\ .
10d \\ 70 d
ARMIRE A o, e A
od 0
-10d 90
20 df -100 di
Fi
|
GF 5.85 GHZ 691 pts Span 200.0 MHz Start 5.875 GHz 691 pts Stop 5.95 GHz
il ) GRNRRAED il [T )
Aviat

Date: 4.JUL2018 104214

Aviat
Date: 4.JUL2018 095831

Upper Band Edge Measurement

Upper Band Edge Measurement (filtered)
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Transmitter Band Edge Conducted Emissions (continue

d)

Results: RAC 60 / 20 MHz / 160AM / 50 Mbps

Frequency
(MHz)

Level
(dBm)

(dBm/MHz)

Limit

Margin

(dB)

Result

5725

171

27.0

9.9

Complied

5850

15.8

27.0

11.2

Complied

Spectrum ]

Spectrum ]

RefLevel -10.00 dem  Offset 1.10dB @ RBW 1 MHz

=]

RefLevel 70.00 dem  Offset 74.10 0B @ RBW 1 MHz

jo Att 0de  SWT 1ms @ VBW 3 MHz Mode Sweep jo Att 10d8  SWT 1ms @ VBW 3 MHz  Mode Sweep
TOF o 1Pk View
0 17K View 1714 dBml
M1[1] -12.44 d 5.725000 GHz|
5.69¢ Hz| 60 d M2[1] 18.80 dBm)|
-20 d [ 5.724130 GHz|
R %0 l ]
S airtin hte
40 d
40 d ( ‘
30d
50 df { \
b
60 d 2 2
J0d 10l
e N —
a0 od
90 df -10 df
-100 d -20 df
15 407LBE F‘l
Start 5.625 GHz 691 pts Stop 5.7 GHz [cFs.725arz 691 pts Span 200.0 MHz

Il

Javiat
Date: 4JUL.2018 14:05:11

( Il

)

Javiat
Date: 4JUL.2018 11:43:41

Lower Band Edge Measurement (filtered)

Lower Band Edge Measurement

Spectrum n%u Spectrum n%u
Ref Level 70.00 cBm  Offset 74,10 cb @ RBW 1 MHz Ref Level -10.00 dém _ Offset 110 dB @ RBW 1 MHz
s att 108 SWT 1ms @ VBW 3MHz Mode Sweep o att 0de SWT  1ms & VBW 3MH: Mode Sweep
@ 1Pk View TOF
M1[1] 15.77 dBm| @ 1Pk View
5.850000 GHz| | [ M1[1] -13.45 dBm|
60d M2[1] 17.11 dBm| 5.875270 GHz]
r ] 5.852030 GHz -20 demik
s0d
30
I \ T P—— tognf i
40d
} 40 d
30d
[ 50
15.407HBE
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Transmitter Band Edge Conducted Emissions (continue

d)

Results: RAC 60/ 30 MHz / OPSK / 38 Mbps

Frequency
(MHz)

Level
(dBm)

Limit
(dBm/MHz)

Margin

(dB) Result

5725

18.7

27.0

8.3 Complied

5850

17.6

27.0

9.4

Complied

Spectrum ]

Spectrum ]

RefLevel -10.00 dem  Offset 1.10dB @ RBW 1 MHz
o att 0ds SWT

=]

RefLevel 70.00 dem  Offset 74.10 0B @ RBW 1 MHz
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TOF @ 1Pk View
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0 20
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] [ |-IIIIIIII [
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( Il

)

Javiat
Date: 4JUL.2018 11:51:48

Lower Band Edge Measurement (filtered)

Lower Band Edge Measurement

Spectrum

&

Spectrum
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&
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Upper Band Edge Measurement
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Transmitter Band Edge Conducted Emissions (continue d)

Results: RAC 7X /10 MHz / 640AM / 45 Mbps

Frequency
(MHz)

Level
(dBm)

Limit
(dBm/MHz)

Margin
(dB)

Result

5725

15.3

27.0

11.7

Complied

5850

17.8

27.0

9.2

Complied

Spectrum ]

Spectrum ]

RefLevel -10.00 dem  Offset 1.10dB @ RBW 1 MHz

=]

Ref Level 70.00dBm  Offset 74.10d8 @ RBW 1 MHz
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Lower Band Edge Measurement (filtered)
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Transmitter Band Edge Conducted Emissions (continue
Results: RAC 7X /10 MHz / OPSK / 12 Mbps

d)

Frequency
(MHz)

Level
(dBm)

Limit
(dBm/MHz)

Margin
(dB)

Result

5725

175

27.0

9.5

Complied

5850

16.3

27.0

10.7

Complied

Spectrum ]

n%u Spectrum ] :%u
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Lower Band Edge Measurement (filtered)
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Page 82 of 87

UL VS LTD




TEST REPORT SERIAL NO: UL-RPT-RP12207736JD01A V3.0

VERSION 1.0 ISSUE DATE: 30 JULY 2018

Transmitter Band Edge Conducted Emissions (continue d)
Results: RAC 7X / 30 MHz / 40960AM / 266 Mbps

Frequency Level Limit Margin Result
(MHz) (dBm) (dBm/MHz) (dB)

5725 16.6 27.0 104 Complied
5850 17.7 27.0 9.3

Complied
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Transmitter Band Edge Conducted Emissions (continue

d)

Results: RAC 7X /30 MHz / 5120AM / 200 Mbps

Frequency
(MHz)

Level
(dBm)

Limit

(dBm/MHz)

Margin

(dB) Result

5725 16.2

27.0

10.8 Complied

5850 19.8

27.0

7.2

Complied
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Lower Band Edge Measurement (filtered)

Spectrum
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Transmitter Band Edge Conducted Emissions (continue

d)

Test Equipment Used:

Asset Date Cal.
Instrument Manufacturer Type No. erial No. Calibration Interval
No.
Due (Months)
M2038 | Thermohygrometer Testo 608-H1 45124919 27 Mar 2019 12
. . Wainwright Calibrated
A2482 Band Reject Filter Instruments GmbH WRCJV8 2 before use -
M2018 | Signal Analyser Rode & Schwarz FSv7 102699 22 Jun 2019 12
A2925 | Attenuator AtanTecRF AN18W5-30 | 858580#1 Calibrated -
before use
M281 | Power Meter Hewlett Packard E4418A SB3TLT0210 | 06 Feb 2019 12
M1592 | Power Sensor Hewlett Packard 8487A 3318A02094 24 Oct 2018 12
G085 Signal Generator Hewlett Packard 83650L 3614A00104 08 Nov 2018 24
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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
AC Conducted Spurious Emissions 0.15 MHz to 30 MHz 95% 1+2.40 dB
Maximum Conducted Output Power 5.15 GHz to 5.850 GHz 95% +1.13dB
Maximum Power Spectral Density 5.15 GHz to 5.850 GHz 95% +1.13 dB
Minimum 6 dB Emission Bandwidth 5.15 GHz to 5.850 GHz 95% +4.59 %
26 dB Emission Bandwidth 5.15 GHz to 5.850 GHz 95% +4.59 %
Conducted Spurious Emissions 9 kHz to 40 GHz 95 % 12.62 dB
Radiated Spurious Emissions 30 MHz to 1 GHz 95% +5.65 dB
Radiated Spurious Emissions 1 GHz to 40 GHz 95% 12.94 dB

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

followed.
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7. Report Revision History

Version Revision Details
Number Page No(s) | Clause Details
1.0 - - Initial Version
2.0 1 - Reference to Part 15.207 added
1&7 3.1 FCC ID updated
7 3.5 Section detailing available antennas added
36 5.2.4 Note added stating available antenna types and gain
60, 62, 66 5.2.7 Note added stating out of band antenna gain and EIRP values
added to result tables
3.0 38-44 524 EIRP values added to result tables
--- END OF REPORT ---
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