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Report Number: TRA-029590-45-05A

2.1 Test Summary

Requirement Clause Applicable Result /

Test Method and Description to this
47CFR15 RSS-247 equipment Note
TPC & DFS 15.407(h) Section 6.3 X Pass
U-NII detection bandwidth 15.407(h)(2) Section 6.3 X Pass
CAC 15.407(h)(2)(ii) | Section 6.3 2(ii) X Pass

. o 15.407 Section 6.3
In-service monitorin B AN Pass
g @i, v | 20, G, (), ) |

Statistical performance check - - X Pass

Notes:

The results contained in this report relate only to the items tested, in the condition at time of test, and were
obtained in the period between the date of initial receipt of samples and the date of issue of the report.

The apparatus was set-up and exercised using the configurations, modes of operation and arrangements
defined in this report only. Any modifications made are identified in Section 8 of this report.

Particular operating modes, apparatus monitoring methods and performance criteria required by the

standards tested to have been performed except where identified in Section 5.2 of this test report
(Deviations from Test Standards).
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3 Contents

1 REVISION RECOM ... ..ottt ettt e e e ettt e e e e e e e et e e e e e e eeesba e e eeeeeesabaeeeeeeeesananns
2 SUMmMary .....ccooeeeeeeieennns
2.1 Test Summary
3 Contents......cccceeeeeeeeenne
4 Introduction....................
5  Test Specifications
5.1 Normative References.................
5.2 Deviations from Test Standards ..
(SR ] (o = 1 VA o) =T 1 PP PPRTP

7  Equipment under Test
7.1 EUT Identification

7.2 YA (] 0 =0 0] o] 4= o | SO PRSP
7.3 U Y ToTe [N @ o 1=T - 11 o] o P SUPR S RPRRP
7.4 EUT Radio Frequency Parameters
7.4.1 (1T 01T - PPN
7.4.2 Antennas
7.4.3 Product specific declarations...
7.4.4 DFS Parameters.......c.ccccoeeeee.
7.5 EUT Description
8 Maodifications..................
9 EUT Test Setup.............
9.1 2] [oTed Q] =T [ = 1o [P SUPR SRR
9.2 General Set-UP PROTOGIAPN ... ...ttt e e e et e e e e e e e nnr e e e e e e e e e nneeeeeas
10 General Technical Parameters
0 A N o 5 4 =TI @0 g T [ 1 1Pt
10.2  Varying TSt CONAITIONS. .......ueeeiieei ittt ee ettt e e e ettt e e e e e e ettt e e e e e e e anntbeeeeaaeaaantbeeeeaaeesaansnnneeaaeaean
11 Dynamic Frequency Selection (DFS)...
11,1 General....ccccvveiniiieeiiiiee e
11.2 Test Parameters....
11.3 Test Method...........
11.4 Calibration .......ccccccvvvvevevvvevenennnns
12 U-NII Detection BandWidth ..o
D O 0 = 11011 o PPt
12.2 Additional Test Parameters
I B =T 1Y =1 1 o oo B PP OPPR
A Y Lo 01T o] 41T o | SO PSPPSR

12.5 Test Results
13 Channel Availability Check
70 R B 1= 1971 (o] RSP SRR
13.2 Additional Test Parameters

13.3 TestMethod.......ccccoeevvirviirneeeeeenn.
13.4 Test Equipment......
13.5 Test Reslults...............
14 In-Service Monitoring
0 B 1= 11011 1o PSP PPPPPPPPPPPPPIRt
I O R O o - T [ 1= @4 [0 = o [PPSR
14.1.2  Non-Occupancy Period
7 o o 1 10T P VI T o= T = 4[] (] (PO
I T =TSy 1Y, =Y o (o To TSR
14.4 Test Equipment
145 TestResults.......ccccooeevvivivvieeeeeenn.
15 Statistical Performance Check
15.1  DefinitioN.......cvvvvvvvvvvieieieierererenennns
15.2 Additional Test Parameters
15.3 Test Method.........ccvvvvvvvvvvvvvvennnnes
15.4 Test Equipment
155 TestResults.......ccccooeeevvviviiceeeeenn.
15.6  TESE PUISE PArAQmMEIEIS ....ovvuiie ettt et ettt e e e e et e e e e e e e e et eeeeeeee bt e e e e e eeeebtaaaeeeereesraannes
16 Fao o 11 o) F= U Ta) (o] 4 a =11 (0] o WU URRNE
17 MEASUIEMENT UNCEITAINTY . ....iiiiiiiiiiiiie i e e s eci et e e e e et e e e e e s e e e e e e s sestbeaeeaeeessatbebeeeeaeseasnnres

RF929 Page 6 of 60



Report Number: TRA-029590-45-05A

4 Introduction

This report TRA-029590-45-05A presents the results of the Radio testing on a Cambium Networks Ltd,
PMP 450m Access Point to specification 47CFR15.407 (h) & RSS-247 Section 6.3.

The testing was carried out for Cambium Networks Ltd by Element, at the address(es) detailed below.

D( Element Hull O Element Skelmersdale
Unit E Unit 1
South Orbital Trading Park Pendle Place
Hedon Road Skelmersdale
Hull West Lancashire
HU9 1NJ WN8 9PN
UK UK

This report details the configuration of the equipment, the test methods used and any relevant
modifications where appropriate.

FCC Site Listing:
The test laboratory is accredited for the above sites under the US-EU MRA, Designation number
UKO0009.

ISED Registration Number(s):
Element Hull 3483A

The test site requirements of ANSI C63.4-2014 are met up to 1GHz.

The test site SVSWR requirements of CISPR 16-1-4:2010 are met over the frequency range 1 GHz to
18 GHz.

RF929 Page 7 of 60



Report Number: TRA-029590-45-05A

5 Test Specifications

5.1 Normative References

e FCC 47 CFR Ch. | — Part 15 — Radio Frequency Devices.

e RSS-247 — Digital Transmission Systems (DTSs), Frequency Hopping Systems (FHSs) and
Licence-Exempt Local Area Network (LE-LAN) Devices

e FCC KDB Publication 905462 D02 v02 — Compliance measurement procedures for unlicensed-
national information infrastructure devices operating in the 5250-5350 MHz and 5470-5725 MHz
bands incorporating dynamic frequency selection.

5.2 Deviations from Test Standards

There were no deviations from the test standard.
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6 Glossary of Terms

§

AC
ANSI
BW

C
CAC
CFR
CWwW
dB
dBm
DC
DFS
DSSS
EIRP
ERP
EUT
FCC
FHSS
Hz

IC
ISED
ITU
LBT
LE-LAN
m
max
MIMO
min
MRA
N/A
PCB
PDF

RF929

denotes a section reference from the standard, not this document

Alternating Current

American National Standards Institute
bandwidth

Celsius

Channel Availability Check

Code of Federal Regulations
Continuous Wave

decibel

dB relative to 1 mill watt

Direct Current

Dynamic Frequency Selection

Direct Sequence Spread Spectrum
Equivalent Isotropic Radiated Power
Effective Radiated Power

Equipment Under Test

Federal Communications Commission
Frequency Hopping Spread Spectrum
hertz

Industry Canada (now ISED)
Innovation, Science and Economic Development Canada
International Telecommunication Union
Listen Before Talk

Licence-Exempt Local Area Network
metre

maximum

Multiple Input and Multiple Output
minimum

Mutual Recognition Agreement

Not Applicable

Printed Circuit Board

Portable Document Format
Point-to-multipoint

Point-to-point

Power Spectral Density

Radio Frequency

Relative Humidity

Root Mean Square

receiver

second

Site Voltage Standing Wave Ratio
Transmitter Power Control

transmitter

United Kingdom Accreditation Service
Unlicensed-National Information Infrastructure
volt

watt

ohm

Report Number: TRA-029590-45-05A
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7 Equipment under Test

7.1 EUT Identification

Name: PMP 450m Access Point

Serial Number: CA005223000014
Model Number: A005251

Software Revision: CANOPY 15.0.1 AP
Build Level / Revision Number: P5

7.2 System Equipment

Equipment listed below forms part of the overall test setup and is required for equipment functionality and/or
monitoring during testing. The compliance levels achieved in this report relate only to the EUT and not
items given in the following list.

e Name: PMP 450i SM Subscriber Module
e Serial Number: 0OAOO3EBB34F7

7.3 EUT Mode of Operation

The mode of operation for tests was as follows.
The EUT was associated with the Client device during testing. Where necessary, the Master was set to

indicate when a radar pulse had been successfully detected. Where channel loading was required, a
channel loading of 24.3 % was used.

RF929 Page 10 of 60



7.4 EUT Radio Frequency Parameters

7.4.1 General

Report Number: TRA-029590-45-05A

Frequency of operation:

5150 — 5250 MHz; 5250 — 5350 MHz;
5470 — 5725 MHz, 5725 — 5850 MHz

Modulation type(s):

QPSK, 16QAM, 64QAM, 256QAM

Modulation Mode(s):

MIMO A, MIMO B

Occupied channel bandwidth(s):

20 MHz

Channel spacing:

2.5 MHz increments

Warning against use of alternative
antennas in user manual (yes/no):

Not applicable

Nominal Supply Voltage:

48 Vdc (POE)

Location of notice for license exempt use:

Label / user manual / both.

Method of prevention of use on non-US
frequencies:

Digitally signed software / licence key

7.4.2 Antennas

Type:

Integrated dual polarised seven-element
adaptive array smart antenna

Frequency range:

5150 MHz — 5925 MHz

Impedance: Not Applicable
SWR: Not Applicable
Gain: 14 dBi

Polarisation: Dual polarised

Connector type:

Integral

Length:

Not applicable

Weight:

14.2 Kg (fully assembled unit)

Environmental limits:

-40°C to +60°C

Mounting:

Pole mount

There is only one antenna assembly with 14 dBi gain. The antenna gain was verified by client during
development using the antenna substitution method. The antenna is fully integrated to the PMP 450m
casting and was mounted with proprietary brackets on a 1.5m mast with a 2° up tilt to compensate for
the 2° electrical down tilt.

7.4.3  Product specific declarations

Multiple antenna configuration(s), e.g.

i _ *
MIMO: MIMO, Beamforming, Sector, MU-MIMO

Fixed pt-pt / pt-mtp / N/A operation

(select One): pt-mtp

Software security description: See PMP-10088.PDF

TDWR interference information in user’s

manual (yes/no): Yes

* During DFS testing, the system was using customer code, so all three modes were utilized in
every 2.5ms frame

RF929 Page 11 of 60



7.4.4 DFS Parameters

Report Number: TRA-029590-45-05A

Antenna used for testing:

Integrated dual polarised seven-element
adaptive array smart antenna

Channel loading :

24.3 %

TPC description:

See table below

U-NIl channel bandwidth(s):

20 MHz

Client/ Master (select One):

Master

Original Power Setting
Frt(a&llj_lezr;cy Mode Power Setting (E:;I?)
5260 Sector 27.1 28.90
5260 Beamforming 32.0 28.88
5260 Mu-Mimo 32.0 29.05
TPC Power Setting
Fr((al\(jlllj_lezr;cy Mode Power Setting 5';;
5260 Sector 21.0 23.83
5260 Beamforming 25.0 23.59
5260 Mu-Mimo 25.0 23.53

7.5 EUT Description

The EUT is a point to multipoint access point with a seven-element dual-polarised adaptive array

smart antenna and multi-user MIMO (MU-MIMO) capabilities.

RF929
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8 Modifications

No maodifications were performed during this assessment.
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9 EUT Test Setup

9.1 Block Diagram

The following diagram shows basic EUT interconnections:

[ Ethernet Simulator ]
[

Client H POE Injector ]

p
EUT Signal Generator ] !

[ POE Injector ]
L[ Network Switch ]

[ Ethernet Simulator ][ Laptop ]

[}
1
I
1
1
1
1
I
[}
1
I
1
1
1
Spectrum Analvzer i
I
[}
1
I
1
1
1
1
I
[}
1
I
1
1
1

Emission Chamber
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9.2 General Set-up Photograph

The following photograph shows basic EUT set-up:
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10 General Technical Parameters

10.1 Normal Conditions

The EUT was tested under the normal environmental conditions of the test laboratory, except where
otherwise stated. The normal power source applied was approx. 48 Vdc through POE.

10.2 Varying Test Conditions

No varying test conditions were used during these tests.
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11 Dynamic Frequency Selection (DFS)

11.1 General

A U-NII network will employ a Dynamic Frequency Selection (DFS) function to detect interference from
radar systems (radar detection) and to avoid co-channel operation with these systems.

Within the context of the operation of the DFS function, a U-NII device will operate in either Master
Mode or Client Mode. U-NII devices operating in Client Mode can only operate in a network controlled by
a U-NII device operating in Master Mode.

11.2 Test Parameters

Test Location: Element Hull

Test Chamber: REF886

Test Standard and Clause: KDB 905462 D02, Clause 7.8
EUT Tested Channel Bandwidths: 20 MHz

EUT Test Channel Loading: 24.3%

EUT Output Power Setting: Max.

EUT Tested Modes: Master

Deviations From Standard: None

Environmental Conditions (Normal Environment)

Temperature: 22 °C Usually: +15 °C to +35 °C
Humidity: 30 %RH Usually: 20%RH to 75%RH

RF929 Page 17 of 60
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Test Limits
Refer to individual tests for applicable tables, as defined below.

Table 3: Interference threshold values

. . Value
Maximum Transmit Power (see notes 1, 2 and 3)
EIRP = 200 mW -64 dBm
EIRP < 200 mW and PSD < 10 dBm/MHz -62 dBm
EIRP < 200 mW that do not meet the PSD
. -64 dBm
requirement

NOTE 1: This is the level at the input of the receiver assuming a 0 dBi receive antenna.

NOTE 2: Throughout these test procedures an additional 1 dB has been added to the amplitude
of the test transmission waveforms to account for variations in measurement equipment.
This will ensure that the test signal is at or above the detection threshold level to trigger
a DFS response.

NOTE 2: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication
662911 DO1.

Table 4: DFS requirement values

Parameter Value

Non-Occupancy Period Min. 30 minutes

Channel Availability Check Time 60 s

Channel Move Time 10 s (see note 1).

200 ms + an aggregate of 60 ms over remaining 10 s
period (see notes 1 & 2).

Min. 100 % of the U-NII 99% transmission power
bandwidth (see note 3).

4 hours (see note 2)

Channel Closing Transmission Time

U-NII Detection Bandwidth
Maximum Off-Channel CAC Time

NOTE 1: Channel Move Time and the Channel Closing Transmission Time should be performed
with Radar Type 0. The measurement timing begins at the end of the Radar Type 0
burst.

NOTE 2: The Channel Closing Transmission Time is comprised of 200 ms starting at the
beginning of the Channel Move Time plus any additional intermittent control signals
required to facilitate a channel move (an aggregate of 60 ms) during the remainder of
the 10 s period. The aggregate duration of control signals will not count quiet periods in-
between transmissions.

NOTE 3: During the U-NII Detection Bandwidth detection test, radar type 0 should be used. For
each frequency step the minimum percentage of detection is 90 %. Measurements are
performed with no data traffic.

Table 5: Short pulse radar test signals
Radar type Pulse width | PRI Number of QALIIZICZ(;;)fful M.in. number of
(us) (us) pulses detection trials
0 1 1428 18 See Note 1 See Note 1
Test A: 15 unique PRI
values randomly
selected from the list
of 23 PRI values in
Table 5a
Test B: 15 unique PRI .
1 1 values randomly Rounduﬁp. 1/360 60% 30
o x 19.10°/PRI
selected within the
range of 518-3066 s,
with a minimum
increment of 1 s,
excluding PRI values
selected in Test A
2 1-5 150-230 23-29 60% 30
3 6-10 200-500 16-18 60% 30
4 11-20 200-500 12-16 60% 30
Aggregate (Radar Types 1-4) 80% 120

NOTE 1:

channel closing time tests.

Short pulse radar type 0 should be used for detection bandwidth test, channel move time and

RF929
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Table 5a: Pulse repetition intervals for test A

Pulse repetition Pl MEpEiie Pulse repetition interval
frequency number R IEE) (us)
(pulses / s)
1 1930.5 518
2 1858.7 538
3 1792.1 558
4 1730.1 578
5 1672.2 598
6 1618.1 618
7 1567.4 638
8 1519.8 658
9 1474.9 678
10 1432.7 698
11 1392.8 718
12 1355 738
13 1319.3 758
14 1285.3 778
15 1253.1 798
16 12225 818
17 1193.3 838
18 1165.6 858
19 1139 878
20 1113.6 898
21 1089.3 918
22 1066.1 938
23 326.2 3066
Table 6: Long pulse radar test signal
Pulse Chirp PRI Number of Number of Min. % of Min.
Radar type width width (us) pulses per bursts successful | number of
(us) (MHz) burst detection trials
5 50-100 5-20 1000-2000 1-3 8-20 80% 30
Table 7: Frequency hopping radar test signal
. Pglse PRI Pulses per Hopping sizﬂglr?ge Min. % of Min.
adar type width (us) hop rate length successful | number of
(us) (kHz) (ms) detection trials
6 1 333 9 0.333 300 70% 30

11.3 Test Method

With the EUT setup as per section 9 of this report, the wanted signal (Gen A) was set to establish a
reliable link. The interfering signal (Gen B) was then introduced at the specified Radar Detection

Threshold level, plus 1dB.

[1] Conducted method

Received power was measured at the antenna port. For multiple port devices, equal splitting was
employed to ensure the same level was received at each antenna port.

[2] Radiated method

Received power was measured at the centre of the EUT.

RF929
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11.4 Calibration

DFS Radar Waveforms

The RF attenuator nearest the EUT was set to provide sufficient attenuation not to overload the
analyser whilst the EUT was at maximum power. The RF attenuator nearest the support radio was
then set by increasing to the point where the EUT could no longer receive the signal (receiver
threshold), then backing off 10dB. The RF attenuator nearest the signal generator was then set to
provide sufficient isolation between the generator and the support radio.

The interferer (Gen B) was set to the centre of the test channel, Ch,, in CW mode. The EUT was
replaced with the spectrum analyser, whilst the analyser was replaced with a 50 ohm load. The level
of the generator was adjusted to find the appropriate DFS threshold +1dB, measured on the spectrum
analyser. The analyser and EUT were then returned to position and an offset added to the analyser to
read the same level as measured at the EUT.

Each radar signal required was then observed on the spectrum analyser in a 3MHz RBW with peak
detector.

RF929 Page 20 of 60
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12 U-NII Detection Bandwidth

12.1 Definition

Emission bandwidth

The emission bandwidth is the bandwidth of the fundamental signal that contains 99% of the transmitted
power of that signal, it may be determined using a spectrum analyser with an Occupied Bandwidth
measurement function. Determination of the 99% power bandwidth is based on the use of measurement
instrumentation employing a peak detector function with an instrument resolution bandwidth between 1%
and 5% of the bandwidth of the device under test.

12.2 Additional Test Parameters

EUT Test Channels, Ch;. 5590 MHz

Channel Bandwidth: 20 MHz
(all bandwidths must be tested)

Test Limits

U— NIl devices operating with any part of its emission bandwidth in the 5.25-5.35 GHz and 5.47-5.725
GHz bands shall employ a DFS radar detection mechanism to detect the presence of radar systems
and to avoid co-channel operation with radar systems.

The device must sense for radar signals at 100 percent of its emission bandwidth.

12.3 Test Method

The EUT was switched on without an associated client/master and no traffic and set to channel, Ch,.
The interferer (Gen B) was set to the same frequency, Ch,, and radar test signal # 0, of table 5 (at the
threshold level). The interferer was present for one burst only and the EUT was observed for radar
detections. The test signal and observations were repeated a further 9 times as recorded in the
results.

This test was repeated in 5 MHz, then 1 MHz, increments of the interferer to find the upper and lower
points where the detection rate fell below the requirement.

12.4 Test Equipment

Equipment Equipment Element Last Cal Calibration Due For
Description Manufacturer Type No Calibration Period Calibration
DFS Test System Aeroflex PXI1-1042 REF2152 05/07/16 12 05/07/17
Spectrum Analyser R&S FSU46 REF910 05/07/16 12 05/07/17
Signal Generator Agilent E4438C REF844 13/01/16 24 13/01/18
Horn Antenna EMCO 3115 RFG129 09/02/16 24 09/02/18
1-18GHz Horn EMCO 3115 L138 13/04/16 24 13/04/18
Ferite Lined Rainford ATS REF886 | 21/07/14 36 21/07/17
Chamber
RF929 Page 21 of 60
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12.5 Test Results

@ RBN 10 MHz Delta 2 [T1 ]
VBN 10 MHz 2.54 dB
Ref 10 dBm “AtE 5 B SNT 10 ps 1.009615 ps
1c Marker 1 [T1(]
—27.56 dBr
- —70. 51 n
s
FE2 -
!',IR"AR - _1c TRG
20

TRG -38|dBm

]
|
|
|

;CW/ \/\NW\w AN A N L NN

Carter 5.59 GHz 1 us/

Date: 5.DEC.2016 12:23:04

@ RBN 10 MHz Delta 2 [T1 ]
VBN 10 VHz 0.05 dB
Ref 10 dBm *Att 5 dB SANT 2 ms 1.434615 ms
1c Markgr 1 [T1]]
-16_60 dBr
- fa¥astissa Sl | |
Sel
FE2 -
(g RS L 1o TRG
L 2
h
- —20
e
TRG -38[dBm
L G
o]
[ —5C
[ —7C
80
-0
Carter 5.59 GHz 200 us/

Date: 5.DEC.2016 12:24:04
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EUT Channel: 5590 MHz; Bandwidth: 20 MHz;
Radar test signal #0; Interference level: -63 dBm *
Fre-tl:{-ﬁsc‘etncy Number of Number Percentage Requirement
(MH2) bursts detected detected
Ch, 10 10 100 % 90%
Chi+5 10 10 100 % 90%
Chy+ 10 10 10 100 % 90%
Ch-5 10 10 100 % 90%
Ch,-10 10 10 100 % 90%
* Interference level = DFS Detection Thresholds (-64) +1 = -63 dBm
Pr FL U-ggn%(\e/\tl'iegggon bi\nr:ijsviiig:]h Result
il g (MHz) (MH2)
5580 5600 20 19.7 PASS
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13 Channel Availability Check

13.1 Definition

The Channel Availability Check (CAC) is defined as a mechanism by which a U-NII device checks
channels for the presence of radar signals. This mechanism is used for identifying Available Channels.

There shall be no transmissions by the U-NII device on the channels being checked during the initial
CAC process.

If no radars have been detected on a channel, then that channel becomes an Available Channel.

13.2 Additional Test Parameters

EUT Channels At Switch On: 5590 MHz
Channel Bandwidth: 20 MHz
Test Limits

The U-NII device may start using the channel if no radar signal with a power level greater than the
interference threshold values (listed in table 3) is detected within 60 seconds.

13.3 Test Method

[1] Length of CAC.

The EUT channel was selected, and then switched off. The spectrum analyser was set to time domain
(zero span) with sufficient bandwidth to capture all intentional emissions from the EUT. The EUT was
then switched on and the analyser synchronised to the moment when the power-up sequence was
completed. The length of the CAC is the time difference between the completion of the power-up
sequence and the initiation of transmission on the selected channel.

[2] Radar detection.

The interferer (Gen B) was set to one of the signal types of table 5 at the reference level of table 3,
increased by 1dB and muted. The EUT channel was selected, then switched off. The spectrum
analyser was set to time domain (zero span) with sufficient bandwidth to capture all intentional
emissions from the EUT. The EUT was then switched on and upon completion of the power-up
sequence; the interferer (Gen B) was unmuted for a single burst. The spectrum analyser was
monitored to ensure no transmissions occurred.

The test was repeated, but with a delay of approx. 57s prior to unmuting the interferer.

During testing the CAC time measurements were manually initiated at the point in the EUT boot
sequence where the CAC test was started.

13.4 Test Equipment

Equipment Equipment Element Last Cal Calibration Due For
Description Manufacturer Type No Calibration Period Calibration
DFS Test System Aeroflex PXI-1042 REF2152 05/07/16 12 05/07/17
Spectrum Analyser R&S FSU46 REF910 05/07/16 12 05/07/17
Signal Generator Agilent E4438C REF844 13/01/16 24 13/01/18
Horn Antenna EMCO 3115 RFG129 09/02/16 24 09/02/18
1-18GHz Horn EMCO 3115 L138 13/04/16 24 13/04/18
Ferite Lined Rainford ATS REFS86 | 21/07/14 36 21/07/17
Chamber
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13.5 Test Results

[1] Length of CAC

Channel Bandwidth: 20 MHz

Channel CAC length EUT transmissions Result
(MHz) (s) during CAC
5590 64.5 None PASS

File  Configure Help

RF Settings
— - Start Waveform
RF Frequency: 5,550.000000}5 MHz DUT Peak Input Level: | -63.00-% dBm DUT Peak Output Level: | 250045 dBm Generator
VSG Path Loss/Gain: | 512015 dB VSA Path Loss: | 40.001% dB | captue Sereen |
| Capture Wavefom .Meaeuremem/Anab'sig Playback ".'!l'ave{on'n:
Trigger Settings Diisplay Settings Captured Info Marcer Info
Extemal Tig (/0K Threshold Level: 0.0 dBm Display Refersnce Level: 30015 dBm Capture Duration: 150 Sec T0
[Radar Bust End ot} =] pre-Trigger: 1000 me W05
T
Il 0008146 5ec
Power Detected
: W 5501312 5ec
nggef Threshold
: Not Used
Not Used
Aggregates
Burst Gty: NA
200ms Total
MNA
Burst City- NA
5 8s Total
— NA
CADFSWFCC 505462 DOZ w01\ Type DNFCC Type O - Tus width - 1428us PRI - 18 pulses aig | Select ARE File |
Deley [ 0.000f%] [CAC 60 Secand ] [ Frepae [ SaveDaa | EustOv  NA
) —————————— 10s Total
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[2] Radar detection

® RBV 10 MHz Delta 2 [T1 ]
VBN 10 MHz 2.54 dB
Ref 10 dBm *Att 5 dB SWT 10 ps 1.009615 ps
10 Markgr 1 [T1|]
-27.56 dBr
. —70 519221 ne |
Sel
1 o
FER | - TRE
-—2C

TRG —38|\dBm

jf\/ M/\FW\/M A M A A L AN AN

Center 5.59 GHz 1 us/

Date: 5.DEC.2016 12:23:04

@ RBV 10 MHz Delta 2 [T1 ]
VBN 10 MHz 0.05 dB
Ref 10 dBm *Att 5 dB SWT 2 ms 1.434615 ms
10 Markgr 1 [T1|]
-16.60 dBr
L 0 oopon [ B

3

. TRG -38|dBn
MWWW%W%WWWWW“WW

Center 5.59 GHz 200 ps/

Date: 5.DEC.2016 12:24:04
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Channel:5590 MHz; Bandwidth:20 MHz; Interference level:-63 dBm

i-r:!g]c?igl;w Radar test Pulse width PRI EUT transmits
J © signal # (us) (us) (Yes/No)
T1+3 0 1 1429 No
T1+57 0 1 1429 No

File Configure Help

RF Settings
- = Start Wavefom
RF Frequency: | 55800000005 MHz DUT Peak Input Level: | 63.00/2{ dBm DUT Pesk Outpt Leval: | 25.00/% dBm Generalor
VSG Path Loss/Gain: | 512013 dB VSA Path Loss: | 40.00/% dB [ CoptueScreen |
Coptive Waiethom | Mesaseeiabes /yfvicks | ook Wiincions|
Trigger Settings Display Settings Captured Info Marker Info
Extermal Trg (0} Threshold Level: 0.0 dBm Display Reference Level; | 30.0/%] dBm Capture Duration: 170 Sec T0
|Fader Bust End (ot} |  Pro-Trigaer 10002 me M osec
T
B 0005257 5ec
End of Burst
W 035040 sec
- Trigger Threshold
Not Lsed
Not Lised
Apgregates
Burst Qty NA
200ms Total
HA
Burst Gty NA
985 Total
—— NA
CADFS\FCC 805462 DOZ w01\ Type D\FCC Type 0 - Tus width - 1428us PRI - 18 pulses aiq | SelectARBFi |
Deay | 5000 [cACGDSecBean x| [ Prpare oepma | | By NA
U — 0 I
[ Configure Hardhare | Bocted Stetus:  Test Completed! | saeandBa |

File  Configure Help

RF Settings —————————
= < Start Wavefom
RF Frequency; 5,550.000000 MHz DUT Peak Input Level: | 63.0012{ dBm DUT Peak Qutput Level: | 25.00/% dBm Generalor
VS Path Loss/Gain: | 512012 dg VSA Path Loss: | 400013 dB [ CoptueScreen |
Caplure Wavefom [Wessurement / Anchsts | Playozcl Wavciom |
Trigger Settings Display Settings Captured Info Marker Info
Extomal Trg (V0] Threshold Level: 0.0 dem Display Refersnce Leve! 30,01 dBm Capture Duration: 220 Sec 0
[Fader Bust End 0t) =] Pro-Trgger T002] 1 o=
DA
1B 0012666 Sec
End of Burst
W s7o3es7 sec
Not Used
Not Used
Apgregates
Burst Gty NA
200ms Total
MA
Burst Gty NA
9.8s Total
—— NA
CADFSWFCC 305462 D02 v01\Type O\FCC Type O - Tus width - 1428us PRI - 18 pulses aiq ‘ Select ARE File ‘
e — A
Pe | 57.00074] [cACEDSectnd v [ Prepae Soebaa | | Bl NA
i ¢ 10s Total
!‘ Configure Hardware. | Boated Status:  Test Completed! | Save and Exit |
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14 In-Service Monitoring
14.1 Definition

14.1.1 Channel Closing

The Channel Closing is defined as the process initiated by the U-NIl device on an Operating Channel
after a radar signal has been detected during the In-Service Monitoring on that channel.

The master device shall instruct all associated slave devices to stop transmitting on this channel,
which they shall do within the Channel Move Time.

Slave devices with a Radar Interference Detection function, shall stop their own transmissions on an
Operating Channel within the Channel Move Time upon detecting a radar signal within this channel.

The aggregate duration of all transmissions of the U-NII device on this channel during the Channel
Move Time shall be limited to the Channel Closing Transmission Time. The aggregate duration of all
transmissions shall not include quiet periods in-between transmissions.

For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating
channels, only the channel(s) containing the frequency on which radar was detected is subject to the
Channel Closing requirement. The equipment is allowed to continue transmissions on other Operating
Channels.

14.1.2 Non-Occupancy Period

The Non-Occupancy Period is defined as the time during which the U-NII device shall not make any
transmissions on a channel after a radar signal was detected on that channel.

For equipment having simultaneous transmissions on multiple (adjacent or non-adjacent) operating
channels, only the channel(s) containing the frequency on which radar was detected is subject to the
Non-Occupancy Period requirement. The equipment is allowed to continue transmissions on other
Operating Channels.

After the Non-Occupancy Period, the channel needs to be identified again as an Available Channel
before the U-NII device may start transmitting again on this channel.

14.2 Additional Test Parameters

EUT Test Channels, Ch,. 5590 MHz
Channel Bandwidth: 20 MHz
Master Uniform Spreading: Disabled
Test Limits

The Channel Move Time shall not exceed the limit defined in table 4.

The Channel Closing Transmission Time shall not exceed the limit defined in table 4.

The Non-Occupancy Period shall not be less than the value defined in table 4.
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14.3 Test Method

The EUT channel for both data and control signals, Ch,, was selected, then transmissions to the
paired device commenced. The interferer (Gen B) was set to the same frequency, Ch,, and a radar
test signal of table 5 (to appear at the Master at the threshold level + 1dB) then muted. The spectrum
analyser was set to time domain (zero span) with sufficient bandwidth to capture all intentional
emissions from the EUT. The analyser was then synchronised to the switching of the interferer — the
interferer (Gen B) level was unmuted for a single burst. Transmissions from the EUT continued to be
observed for a further 30 min. Note, the set-up of figure ii was required to test slave mode, where the
master is not the EUT.

14.4 Test Equipment

Equipment Equipment Element Last Cal Calibration Due For
Description Manufacturer Type No Calibration Period Calibration
DFS Test System Aeroflex PXI-1042 REF2152 05/07/16 12 05/07/17
Spectrum Analyser R&S FSU46 REF910 05/07/16 12 05/07/17
Signal Generator Agilent E4438C REF844 13/01/16 24 13/01/18
Horn Antenna EMCO 3115 RFG129 09/02/16 24 09/02/18
1-18GHz Horn EMCO 3115 L138 13/04/16 24 13/04/18
Ferrite Lined Rainford ATS REF886 | 21/07/14 36 21/07/17
Chamber
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14.5 Test Results

@ RBN 10 MHz Delta 2 [T1 ]
VBN 10 VHz 2.54 dB
Ref 10 dBm *Att 5 dB SNT 10 ps 1.009615 ps
1c Marker 1 [T1(]
-2Y-56 dBr
. —70 512221 ns I
Sel
TRG

-2

o
|
|
|

TRG -38|dBm

:ZA// \/\/\M/‘/\/”““ A MMA P AL AN ANN S

Carter 5.59 GHz 1 us/

Date: 5.DEC.2016 12:23:04

@ RBN 10 MHz Delta 2 [T1 ]
VBN 10 MHz 0.05 B
Ref 10 cBm “AtE 5B SAT 2 ms 1.434615 ms
10 Markgr 1 [T1]]
~16.60 dBr
- oo s |IiM
L
2 -
BEEL - TRG
L 2
h
- 2O
- 3C
TRG 38| dBm
o
3B
- _5C
MW"WWWW%WMWMMWMWJWW

Carter 5.59 GHz 200 us/

Date: 5.DEC.2016 12:24:04
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Bandwidth: 20 MHz
Channel —
. Transmissions
Interference Channel move Closing .
Channel . e during non-
level time Transmission Result
(MHz) . occupancy
(dBm) (s) Time .
period
(ms)
5590 -63 0.0158 2.375 None PASS
File Configure Help
RF Settings
- Start Waveform
RF Frequency: | 55900000001 MHz DUT Psak Input Lewsl: | 62,002 dBm DUT Peak Output Level: | 25.00/%] dBm Genestor
VSG Path Loss/Gain: |~ 5120} dB VSA Paih Loss: | 40.00/5] 4B [ Copture Screen |
| Capture Wavetom [ Measurement { Avlyss | Playhack Wavefom
Trigger Settings Display Settings Captured Info Marker Info
Extermal Tia (10) Threshold Level: 0.0 dBm Display Reference Level 30.01 dBm Capture Duration: 12 Sec Start Wavefomn
[T1 6w 7] ProTrgger 10002 me W o5
End Waveform
1B 0025706 5ec
200ms Boundary
: I 0225706 5ec
- Trigger T‘hreshnid ’
. 10s Boundary
[E] 10025705 Sec

Channel Move Time
[[] 0015887 Sec

Agaregates
Burst Gty: 0
200ms Total
0.000000
Burst Gty: 0
9.8s Total
0.000000
CADFS\FCC 905462 D02 v01\Type O\FCC Type O - Tus width - 1428us PRI - 18 pulses aiq | Select ARB File ‘
?fz", [Charnel Move 1240 =] [ Prepare [ Saebme ] ljuST&y:l 0
. = otal
!Ccnhgure HardwaE‘ Status:  Test Completed! ‘ Save and Bt i
@ RBN 1 MHz Delta 2 [T1 ]
VBN 3 MHz -0.04 dB
Ref O dBm Att 10 dB SWT 2000 s 1.800000 ks
C Marker 1 [T1]|]
-06 dBr
- _10 0_00f0q]
EW=2
VA
20 ]
- B0
|~ 60
L 2]
1
ﬂ/ WW Mt A AN A b AN AN A A
|~ —-80
[~ -0
T2
oo
Center 5.59 GHz 200 s/
Date: 2.DEC.2016 17:04:06
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15 Statistical Performance Check

15.1 Definition

Report Number: TRA-029590-45-05A

The In-Service Monitoring is defined as the process by which a U-NII device monitors each Operating
Channel for the presence of radar signals.

15.2 Additional Test Parameters

EUT Test Channels, Ch;.

Channel Bandwidth:

Test Limits

5590 MHz
20 MHz

The In-Service Monitoring shall be used to monitor each Operating Channel.
The In-Service-Monitoring shall start immediately after the U-NII device has started transmissions on a

channel.

During the In-Service Monitoring, the U-NII device shall be capable of detecting any of the radar test
signals that fall within the ranges given by tables 5-7 with a level above the Radar Detection Threshold

defined in table 3.

The minimum required detection probability associated with a given radar test signal is defined in

tables 5-7.

15.3 Test Method

The EUT channel for both data and control signals, Ch,, was selected, then transmissions to the
paired device commenced. The interferer (Gen B) was set to the same frequency, Ch,, and a radar
test signal of table 5-7 (to appear at the Master at the threshold level + 1dB). The interferer was
present for one burst only and the EUT was observed for radar detections.

15.4 Test Equipment

Equipment Equipment Element Last Cal Calibration Due For
Description Manufacturer Type No Calibration Period Calibration
DFS Test System Aeroflex PXI1-1042 REF2152 05/07/16 12 05/07/17
Spectrum Analyser R&S FSU46 REF910 05/07/16 12 05/07/17
Signal Generator Agilent E4438C REF844 13/01/16 24 13/01/18
Horn Antenna EMCO 3115 RFG129 09/02/16 24 09/02/18
1-18GHz Horn EMCO 3115 L138 13/04/16 24 13/04/18
Ferite Lined Rainford ATS REF886 | 21/07/14 36 21/07/17
Chamber
15.5 Test Results
Summary

Radar Type Number of trials % successful L(ior/:)it Result

1 30 96.7 60 PASS

2 30 100.0 60 PASS

3 30 100.0 60 PASS

4 30 93.3 60 PASS

1-4 N/A 97.5 80 PASS

5 30 96.7 80 PASS

6 30 80.0 70 PASS
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Channel: 5590 MHz; Bandwidth: 20 MHz; Interference level: -63 dBm

24
80.0

29
96.7

28
93.3

Detected (Y/N)

30
100.0

30
100.0

29
96.7

Pulse Type

Test #

10

11

12

13

14

15
16
17
18
19
20
21

22
23
24

25

26
27

28
29
30

Successful

Successful (%)
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15.6 Test Pulse Parameters

Type 0 Pulse
® RBN 10 MHz Delta 2 [T1 ]
VBN 10 MHz 2.54 B
Ref 10 dBm “Att 5 dB SWT 10 ps 1.009615 ps
1c Marker 1 [T1]|]
—27.56 dBr
- —70 51 | B
S
IOIR"A'R - _1c TRCG
R N
20

TRG 38| dBm

]
|
|
|

:ZA/ \/\f\”/“‘\/““ AMMAA A N L AN AN

Carter 5.59 GHz 1 us/

Date: 5.DEC.2016 12:23:04

® RBN 10 MHz Delta 2 [T1 ]
VBN 10 MHz 0.05 dB
Ref 10 dBm “AtE 5 B SIT 2 ms 1.434615 ms
1C Marker 1 [T1|]
~16:..60 dar
- o000 < IR
Sch
l.llx'A'R - _1c TRG
L 2
h
==
- 3C
TRG -38|dBm
o
B
- 5C

Carmter 5.59 GHz 200 us/

Date: 5.DEC.2016 12:24:04
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Type 1 Pulse
@ RBN 10 MHz Delta 2 [T1 ]
VBW 10 MHz 3.03 B
Ref 10 dBm “Att 5 dB ST 5 us 1.048000 ps
1c Marker 1 [T1(]
-31.84 dBr
¢ —aa 551220 ns |IE1
Sch
=2 -
l‘l:"x‘: - 10 TRCG
R T
-2

]
.
|

Center 5.59 GHz 500 ns/

Date: 5.DEC.2016 12:01:44

@ RBIV 10 MHz Delta 2 [T1 ]
VBN 10 MHz 0.00 dB
Ref 10 dBm “Att 5 dB SWT 2 ms 5512821 ps
1c Marker 1 [T1(]
~16.66 dBr
- =1 28P0H"1] s n
Sch
l‘l:"x‘: - _10 TRC
L 2
-0
- —3C
TRG -38|dBm
o
3B
- -85C
- —-aC
gl L ik AR g sl kB Ao bl o b
- —7C
- 80
—og
Center 5.59 GHz 200 ps/

Date: 5.DEC.2016 12:03:33
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Type 2 Pulse

@ RBN 10 MHz Delta 2 [T1 ]
VBN 10 Mz 1.48 B

Ref 10 dBn *Att 5 dB SWT 10 us 5.041667 ps

1c Marker 1 [T1(]
—29_76 dBr
86

53

3

TRG -38|dBm

Center 5.59 GHz 1 us/

Date: 5.DEC.2016 12:06:01

@ RBIV 10 MHz Delta 2 [T1 ]
VBN 10 Mz _0.11 B

Ref 10 dBm *Att 5 dB SWT 200 us 182.073718 ps

1c Marker 1 [T1(]
-16_61 dBr
86 X

ok

3

TRG -38|dBm

Center 5.59 GHz 20 us/

Date: 5.DEC.2016 12:07:11
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Type 3 Pulse

@ RBV 10 MHz Delta 2 [T1 ]
VBN 10 MHz 2.28 B
Ref 10 dBm “Att 5 B SWT 15 ps 9.649088 ps

1c Marker 1 [T1(]
—28_63 dBr
86

I~ —1C

7 &3

—2C

14

=3

TRG -38|dBm t

—/C VA\I /

Center 5.59 GHz 1.5 ps/

Date: 5.DEC.2016 12:08:49

@ RBNV 10 MHz Delta 2 [T1 ]
VBN 10 MHz -0.12 aB
Ref 10 dBm “Att 5 dB SWT 300 ps 262.500000 ps
1c Markgr 1 [T1[]
1657 dBr
=576 92R077 ns

7 £3

I~ —1C

[
N

=X

=

TRG -38|dBm

Center 5.59 GHz 30 us/

Date: 5.DEC.2016 12:09:44
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Type 4 Pulse
® RBW 10 Mz Delta 2 [T1 ]
VBN 10 MHz 6.50 dB
Ref 10 dBm “Att 5 dB SAT 30 us 20.076923 ps
1c Marker 1 [T1(]
—29_44 dBr
[~ C -6 1N [ B]
Sell
1 B
1 R\H - 10 TRCE
‘]_
e
- TRG —38|cBm
e
e
- —C
A‘ L
- 80
—-C
Center 5.59 GHz 3 us/
Date: 5.DEC.2016 12:12:22
@ RBW 10 Mz Delta 2 [T1 ]
VBN 10 MHz -0.04 dB
Ref 10 dBm “Att 5 dB SAT 300 us 267.783462 ps
1c Marker 1 [T1(]
-16_61 dBr
o 224 ;15335 ns |IF
Sell
1 B
l‘l:"x‘: - _10 TRCE
1 2
- TRG -38|dBm
e
e
v bbb NP ol b g oA o
e
- 80
—-C
Center 5.59 GHz 30 us/

Date: 5.DEC.2016 12:13:25

RF929 Page 38 of 60



Report Number: TRA-029590-45-05A

Type 5 Pulse
® RBNV 10 MHz Marker 1 [T1 ]
VBN 10 VHz -16.89 dBr
Ref 10 dBm “Att 5 dB SNT 5 ms 44_.871795 ps
ac
. m
Sch
1 R\H - 10 TRC
1
- —20
=
TRG —-38|dBm
[~ -4C
3B
- -85C
it Lttt panghit it ol s byt rhsginsrd it

Center 5.59 GHz 500 us/

Date: 5.DEC.2016 12:26:18

@ RBIV 10 MHz Delta 2 [T1 ]
VBN 10 NHz -43.38 dB
Ref 10 dBm “Att 5 dB SNT 17 s 12.000000 s
1 D1 [120 dBm Marker|1 [T1|]
-16:.87 dBr
o faWasien o= | 2|
Sch
1 B
l‘l:"x‘: - _10 TRC
il
y
- —2C
- -3C
TRG —38| diim
.
3B
[ -5C
D
- —ao A * .
A AL AW
- —7C
- 80
T
T1
—oC |
Center 5.59 GHz 1.7 s/

Date: 5.DEC.2016 12:30:28
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Type 6 Pulse
® RBNV 10 Mz Marker 1 [T1 ]
VBN 10 VHz -19_36 dBr
Ref 10 dBm *Att 5 dB SAT 5ms -384_.615385 ns
ac
. ™
S
BEEL . TRe
I
- —2C
- —3C
TRG 38| dBn
o
B
[ -5C

__MTJW‘,V D AN A "%"VWWMMMW Aaaurbi

Center 5.59 GHz 500 us/

Date: 5.DEC.2016 12:18:03
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DFS Parameters Types 1 to 4 and 6
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Radar Type Pulse Width (us) PRF (Hz) PRI # Pulses
Type O 1 700 1428 18
Type 1 1 1355 738 72
Type 1 1 1672 598 89
Type 1 1 1859 538 99
Type 1 1 1792 558 95
Type 1 1 1285 778 68
Type 1 1 1066 938 57
Type 1 1 1618 618 86
Type 1 1 1139 878 61
Type 1 1 1433 698 76
Type 1 1 1166 858 62
Type 1 1 1520 658 81
Type 1 1 1931 518 102
Type 1 1 1193 838 63
Type 1 1 1567 638 83
Type 1 1 1114 898 59
Type 1 1 1170 855 62
Type 1 1 507 1971 27
Type 1 1 539 1856 29
Type 1 1 472 2117 25
Type 1 1 648 1543 35
Type 1 1 883 1133 47
Type 1 1 338 2958 18
Type 1 1 522 1917 28
Type 1 1 358 2794 19
Type 1 1 365 2741 20
Type 1 1 531 1882 29
Type 1 1 1101 908 59
Type 1 1 464 2154 25
Type 1 1 381 2628 21
Type 1 1 348 2870 19
Type 2 4.5 6452 155 29
Type 2 3.2 6061 165 23
Type 2 5 5495 182 26
Type 2 2 5556 180 26
Type 2 4.3 6667 150 23
Type 2 4.5 5747 174 23
Type 2 1.2 4902 204 27
Type 2 3.4 4717 212 25
Type 2 1.4 5848 171 23
Type 2 1.8 6452 155 23
Type 2 1.4 5587 179 24
Type 2 4.2 5682 176 29
Type 2 2.5 4808 208 27
Type 2 1.2 6211 161 24
Type 2 5 5556 180 23
Type 2 3.8 6173 162 26
Type 2 4 4348 230 24
Type 2 1.3 5102 196 24
Type 2 2 5848 171 25
Type 2 3.1 5376 186 29
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Type 2 1.2 4695 213 25
Type 2 3 6173 162 23
Type 2 2.3 6579 152 27
Type 2 2 5291 189 27
Type 2 2.6 6667 150 26
Type 2 3 5000 200 25
Type 2 2.2 5464 183 23
Type 2 2.9 5405 185 23
Type 2 4.4 6623 151 28
Type 2 1.2 5181 193 23
Type 3 8.3 2179 459 16
Type 3 9 2012 497 17
Type 3 9.4 2890 346 16
Type 3 6 3247 308 16
Type 3 9.5 2874 348 17
Type 3 8.6 2451 408 17
Type 3 8.5 2353 425 17
Type 3 9.6 3817 262 16
Type 3 9.3 2639 379 17
Type 3 7 2519 397 16
Type 3 6.9 3571 280 17
Type 3 8.5 2475 404 17
Type 3 7.2 2513 398 16
Type 3 6.7 2519 397 16
Type 3 6.7 3436 291 16
Type 3 10 2604 384 18
Type 3 8.3 3906 256 16
Type 3 6.9 3003 333 18
Type 3 7.7 2445 409 17
Type 3 6.9 2092 478 17
Type 3 6 2667 375 18
Type 3 6.3 2299 435 16
Type 3 8.5 3650 274 18
Type 3 9.5 3344 299 16
Type 3 8.2 2985 335 16
Type 3 8 2421 413 18
Type 3 10 2232 448 18
Type 3 7.6 2451 408 17
Type 3 9.3 5000 200 18
Type 3 8.9 3876 258 18
Type 4 19.8 4484 223 15
Type 4 16.7 4032 248 12
Type 4 13.7 4405 227 14
Type 4 19.7 3247 308 13
Type 4 12.2 2451 408 16
Type 4 13.6 2457 407 16
Type 4 17.2 2110 474 16
Type 4 17.8 3623 276 12
Type 4 14.7 2604 384 16
Type 4 14.2 3546 282 15
Type 4 13.4 2101 476 12
Type 4 18.5 2128 470 13
Type 4 13.7 2114 473 13
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Type 4 11.1 3831 261 15
Type 4 14.4 4878 205 14
Type 4 16.5 3597 278 16
Type 4 16.5 2793 358 13
Type 4 18.5 4854 206 13
Type 4 20 3745 267 16
Type 4 16.7 3774 265 14
Type 4 12.6 2070 483 16
Type 4 17.7 2445 409 14
Type 4 13.8 3436 291 15
Type 4 16.5 2016 496 15
Type 4 17.4 2494 401 15
Type 4 14.3 3215 311 13
Type 4 16.7 2278 439 13
Type 4 19.1 2347 426 15
Type 4 15.2 3012 332 16
Type 4 18 2212 452 15
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900
Type 6 1 3000 333 900

The Yellow highlighted rows indicate the pulses measured for the pulse parameter plots presented
here. For type 5 pulses Burst 029 was recorded.
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The following pages present the pulse parameters for the type 5 pulses used for testing:

Burst Number 000

Burst Number 000

Burst Number Chirp P_ulse S;gor;ael-nt
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 1 7 595284 89 0 0 404627 | 1000000
2 3 7 493811 64 1370 1408 503219 | 1000000
3 3 7 137352 51 1667 1771 859057 | 1000000
4 3 7 123476 51 1370 1103 873898 | 1000000
5 3 7 307140 89 1119 1642 689832 | 1000000
6 1 7 802955 59 0 0 196986 | 1000000
7 2 7 59921 100 1676 0 938203 | 1000000
8 1 7 504142 50 0 0 495808 | 1000000
9 1 7 458367 52 0 0 541581 | 1000000
10 3 7 43126 91 1804 1117 953680 | 1000000
11 3 7 130084 60 1903 1898 865935 | 1000000
12 2 7 846552 68 1440 0 151872 | 1000000
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 001
Burst Number 001
Burst Number Chirp Rulse Se-l:qor;aelnt
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MHz) (us) (us)
1 2 6 453317 79 1886 0 544639 | 1000000
2 2 6 483539 72 1578 0 514739 | 1000000
3 3 6 697415 75 1645 1771 298944 | 1000000
4 3 6 563131 66 1748 1596 433327 | 1000000
5 3 6 737966 67 1162 1514 259157 | 1000000
6 2 6 195186 76 1269 0 803393 | 1000000
7 1 6 248410 65 0 0 751525 | 1000000
8 2 6 249223 97 1647 0 748936 | 1000000
9 2 6 600395 96 1264 0 398149 | 1000000
10 3 6 392846 61 1099 1349 604523 | 1000000
11 2 6 262354 54 1312 0 736226 | 1000000
12 1 6 692729 91 0 0 307180 | 1000000
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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Burst Number 002

Report Number: TRA-029590-45-05A

Burst Number 002

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 1 20 597733 99 0 0 108050 705882
2 3 20 86008 93 1468 1843 616284 705882
3 1 20 132313 80 0 0 573489 705882
4 2 20 71706 50 1742 0 632334 705882
5 2 20 319040 53 1346 0 385390 705882
6 1 20 359164 79 0 0 346639 705882
7 1 20 132340 91 0 0 573451 705882
8 1 20 107846 66 0 0 597970 705882
9 1 20 167602 98 0 0 538182 705882
10 2 20 580145 77 1453 0 124130 705882
11 3 20 561647 70 1784 1003 141238 705882
12 2 20 394511 94 1895 0 309288 705882
13 1 20 376263 92 0 0 329527 705882
14 1 20 573441 63 0 0 132378 705882
15 1 20 169315 71 0 0 536496 705882
16 2 20 554303 68 1527 0 149916 705882
17 1 20 463551 80 0 0 242251 705882
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 003
Burst Number 003
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 1 17 394875 64 0 0 695970 | 1090909
2 2 17 1054809 51 1437 0 34561 1090909
3 1 17 244658 52 0 0 846199 | 1090909
4 1 17 430508 83 0 0 660318 | 1090909
5 3 17 391513 76 1548 1522 696098 | 1090909
6 2 17 294251 51 1838 0 794718 | 1090909
7 3 17 176565 92 1272 1798 910998 | 1090909
8 1 17 409817 100 0 0 680992 | 1090909
9 1 17 605315 71 0 0 485523 | 1090909
10 3 17 695173 92 1602 1106 392752 | 1090909
11 3 17 831949 52 1273 1883 255648 | 1090909
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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Burst Number 004

Report Number: TRA-029590-45-05A

Burst Number 004

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 2 6 44422 62 1600 0 553854 600000
2 1 6 141806 71 0 0 458123 600000
3 1 6 536352 61 0 0 63587 600000
4 3 6 82127 75 1463 1144 515041 600000
5 1 6 206786 87 0 0 393127 600000
6 3 6 305226 99 1809 1000 291668 600000
7 3 6 333991 92 1333 1867 262533 600000
8 2 6 302131 85 1870 0 295829 600000
9 3 6 298787 87 1691 1549 297712 600000
10 1 6 567587 91 0 0 32322 600000
11 1 6 200582 71 0 0 399347 600000
12 3 6 250707 52 1137 1609 346391 600000
13 2 6 352904 86 1500 0 245424 600000
14 1 6 108236 99 0 0 491665 600000
15 2 6 148147 87 1696 0 449983 600000
16 3 6 311743 74 1603 1317 285115 600000
17 3 6 263002 63 1594 1740 333475 600000
18 2 6 312791 92 1493 0 285532 600000
19 3 6 311484 98 1395 1667 285160 600000
20 3 6 535367 82 1683 1457 61247 600000
Burst Number 005
Burst Number 005
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 2 6 349370 71 1805 0 280261 631578
2 1 6 453218 95 0 0 178265 631578
3 3 6 15374 54 1421 1290 613331 631578
4 3 6 538679 52 1743 1481 89519 631578
5 3 6 42143 58 1836 942 586483 631578
6 2 6 455063 51 1637 0 174776 631578
7 1 6 385402 99 0 0 246077 631578
8 3 6 257425 97 1682 1402 370778 631578
9 2 6 156165 93 1688 0 473539 631578
10 1 6 67809 81 0 0 563688 631578
11 3 6 294272 72 1178 1530 334382 631578
12 3 6 571210 74 951 1030 58165 631578
13 2 6 70477 87 1911 0 559016 631578
14 1 6 536029 52 0 0 95497 631578
15 3 6 186182 78 1594 1676 441892 631578
16 1 6 356911 77 0 0 274590 631578
17 2 6 593578 70 1404 0 36456 631578
18 3 6 493915 81 1748 1470 134202 631578
19 1 6 73771 82 0 0 557725 631578
20 0 0 0 0 0 0 0 0
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Burst Number 006

Report Number: TRA-029590-45-05A

Burst Number 006

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 3 8 59759 88 1851 1418 859784 923076
2 2 8 274451 52 1449 0 647072 923076
3 1 8 860385 91 0 0 62600 923076
4 2 8 325398 79 1859 0 595661 923076
5 2 8 33940 66 1642 0 887362 923076
6 3 8 324609 78 1922 1005 595306 923076
7 1 8 171060 87 0 0 751929 923076
8 1 8 617190 90 0 0 305796 923076
9 3 8 849268 71 1576 1728 70291 923076
10 3 8 481330 90 956 1080 439440 923076
11 1 8 180154 55 0 0 742867 923076
12 1 8 210915 91 0 0 712070 923076
13 1 8 399709 81 0 0 523286 923076
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 007
Burst Number 007
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 2 9 131492 69 1207 0 467163 600000
2 3 9 383382 93 1059 1674 213606 600000
3 3 9 524998 64 1444 1546 71820 600000
4 2 9 8345 87 1696 0 589785 600000
5 2 9 322174 80 1200 0 276466 600000
6 2 9 481082 96 1350 0 117376 600000
7 3 9 341381 77 992 1406 255990 600000
8 3 9 21606 93 1274 1426 575415 600000
9 2 9 575087 79 1095 0 23660 600000
10 2 9 398329 64 1464 0 200079 600000
11 3 9 185982 80 1505 1175 411098 600000
12 2 9 535802 73 1527 0 62525 600000
13 2 9 522592 51 1820 0 75486 600000
14 2 9 542202 89 1857 0 55763 600000
15 2 9 171022 85 1074 0 427734 600000
16 2 9 215880 83 1160 0 382794 600000
17 2 9 502658 68 1135 0 96071 600000
18 2 9 6299 98 902 0 592603 600000
19 3 9 413961 59 1791 1159 182912 600000
20 1 9 10482 79 0 0 589439 600000
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Burst Number 008

Report Number: TRA-029590-45-05A

Burst Number 008

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 2 19 97165 67 1582 0 501119 600000
2 1 19 137458 91 0 0 462451 600000
3 1 19 349446 50 0 0 250504 600000
4 2 19 561606 69 1153 0 37103 600000
5 2 19 78667 95 1745 0 519398 600000
6 1 19 191029 88 0 0 408883 600000
7 2 19 15156 51 1809 0 582933 600000
8 1 19 436007 97 0 0 163896 600000
9 1 19 73512 70 0 0 526418 600000
10 1 19 376948 66 0 0 222986 600000
11 1 19 427222 95 0 0 172683 600000
12 1 19 239027 67 0 0 360906 600000
13 2 19 249877 76 1859 0 348112 600000
14 2 19 544999 73 1891 0 52964 600000
15 3 19 451318 90 1292 1353 145767 600000
16 1 19 63010 78 0 0 536912 600000
17 1 19 82227 90 0 0 517683 600000
18 3 19 370261 94 1408 1747 226302 600000
19 2 19 355717 61 1005 0 243156 600000
20 3 19 466826 72 1110 1458 130390 600000
Burst Number 009
Burst Number 009
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 3 7 350123 73 1531 1144 278561 631578
2 1 7 537357 50 0 0 94171 631578
3 2 7 243214 50 1629 0 386635 631578
4 1 7 33262 53 0 0 598263 631578
5 2 7 320069 97 1075 0 310240 631578
6 2 7 197910 55 1628 0 431930 631578
7 3 7 82425 71 1331 1298 546311 631578
8 2 7 416574 81 1772 0 213070 631578
9 3 7 452696 53 1717 1591 175415 631578
10 2 7 546714 79 1556 0 83150 631578
11 2 7 491740 71 1534 0 138162 631578
12 3 7 547735 99 1431 1629 80486 631578
13 1 7 172954 68 0 0 458556 631578
14 2 7 92394 52 1060 0 538020 631578
15 2 7 528272 90 1064 0 102062 631578
16 3 7 11101 71 1726 1092 617446 631578
17 2 7 257400 52 1242 0 372832 631578
18 3 7 407946 68 1524 1806 220098 631578
19 2 7 111652 63 1646 0 518154 631578
20 0 0 0 0 0 0 0 0
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Burst Number 010

Report Number: TRA-029590-45-05A

Burst Number 010

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 3 12 394182 70 1489 1288 402831 800000
2 2 12 525055 77 942 0 273849 800000
3 2 12 339795 53 1716 0 458383 800000
4 3 12 352110 100 1131 1530 444929 800000
5 3 12 254363 67 1855 1169 542412 800000
6 1 12 612167 96 0 0 187737 800000
7 2 12 683409 85 1500 0 114921 800000
8 2 12 571103 73 1152 0 227599 800000
9 3 12 532770 74 1788 1364 263856 800000
10 2 12 508860 98 924 0 290020 800000
11 3 12 61487 89 1495 1077 735674 800000
12 2 12 213406 61 1566 0 584906 800000
13 2 12 481648 61 1457 0 316773 800000
14 1 12 362669 77 0 0 437254 800000
15 3 12 638225 100 1751 1334 158390 800000
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 011
Burst Number 011
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 2 14 760766 86 1712 0 737350 | 1500000
2 2 14 199359 59 1714 0 1298809 | 1500000
3 2 14 612073 95 1504 0 886233 | 1500000
4 1 14 898031 66 0 0 601903 | 1500000
5 1 14 539918 51 0 0 960031 | 1500000
6 1 14 80864 58 0 0 1419078 | 1500000
7 3 14 481670 60 1335 1334 1015481 | 1500000
8 3 14 880661 97 1546 998 616504 | 1500000
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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Burst Number 012

Report Number: TRA-029590-45-05A

Burst Number 012

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 1 18 303918 52 0 0 362696 666666
2 1 18 570117 57 0 0 96492 666666
3 2 18 551860 75 1206 0 113450 666666
4 2 18 197827 50 1626 0 467113 666666
5 1 18 442603 56 0 0 224007 666666
6 3 18 366827 53 1519 1837 296324 666666
7 2 18 75595 76 1326 0 589593 666666
8 1 18 555603 60 0 0 111003 666666
9 2 18 507836 65 1246 0 157454 666666
10 2 18 95011 53 1227 0 570322 666666
11 1 18 336425 94 0 0 330147 666666
12 3 18 383728 84 1689 1082 279915 666666
13 2 18 567513 86 938 0 98043 666666
14 3 18 175193 99 1178 1415 488583 666666
15 3 18 581930 81 1412 1862 81219 666666
16 1 18 153094 91 0 0 513481 666666
17 2 18 204799 90 1435 0 460252 666666
18 1 18 150462 56 0 0 516148 666666
1 1 18 303918 52 0 0 362696 666666
2 1 18 570117 57 0 0 96492 666666
Burst Number 013
Burst Number 013
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 2 20 490214 97 1472 0 139698 631578
2 1 20 240919 89 0 0 390570 631578
3 3 20 222271 50 1345 974 406838 631578
4 1 20 17297 76 0 0 614205 631578
5 3 20 495003 75 1523 1380 133447 631578
6 1 20 527491 58 0 0 104029 631578
7 3 20 403182 78 936 1904 225322 631578
8 1 20 379417 57 0 0 252104 631578
9 3 20 211274 50 1772 1308 417074 631578
10 3 20 69858 74 1672 1763 558063 631578
11 1 20 408412 94 0 0 223072 631578
12 3 20 312669 94 1542 1185 315900 631578
13 2 20 485700 87 1433 0 144271 631578
14 1 20 286703 90 0 0 344785 631578
15 1 20 135301 94 0 0 496183 631578
16 1 20 467311 90 0 0 164177 631578
17 2 20 142068 93 1702 0 487622 631578
18 2 20 435679 60 1093 0 194686 631578
19 3 20 424821 50 1802 1568 203237 631578
20 0 0 0 0 0 0 0 0
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Burst Number 014

Report Number: TRA-029590-45-05A

Burst Number 014

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 1 9 825061 96 0 0 374843 | 1200000
2 2 9 910034 85 1059 0 288737 | 1200000
3 2 9 1122696 54 973 0 76223 1200000
4 1 9 276550 96 0 0 923354 | 1200000
5 1 9 656220 63 0 0 543717 | 1200000
6 1 9 410105 68 0 0 789827 | 1200000
7 1 9 668574 93 0 0 531333 | 1200000
8 2 9 966568 72 1053 0 232235 | 1200000
9 2 9 183190 87 1582 0 1015054 | 1200000
10 2 9 1099555 80 1074 0 99211 1200000
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 015
Burst Number 015
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 3 13 268963 54 1542 1852 327481 600000
2 3 13 148621 60 1356 1109 448734 600000
3 2 13 182153 89 1653 0 416016 600000
4 2 13 175039 65 1787 0 423044 600000
5 2 13 566236 68 1095 0 32533 600000
6 2 13 408086 67 1033 0 190747 600000
7 2 13 263441 94 1455 0 334916 600000
8 3 13 433613 65 1051 1680 163461 600000
9 3 13 82797 89 1347 1467 514122 600000
10 2 13 525057 55 1208 0 73625 600000
11 2 13 217766 94 1892 0 380154 600000
12 2 13 515632 54 1688 0 82572 600000
13 2 13 523728 80 1283 0 74829 600000
14 2 13 460248 63 1743 0 137883 600000
15 1 13 520526 66 0 0 79408 600000
16 3 13 595590 75 1072 1588 1525 600000
17 2 13 248955 82 1448 0 349433 600000
18 3 13 407133 60 1939 996 189752 600000
19 3 13 28509 100 1120 1596 568475 600000
20 1 13 419014 73 0 0 180913 600000

RF929

Page 51 of 60




Burst Number 016

Report Number: TRA-029590-45-05A

Burst Number 016

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 2 16 266758 69 1783 0 362899 631578
2 2 16 527057 82 1705 0 102652 631578
3 1 16 337506 62 0 0 294010 631578
4 2 16 622751 60 1157 0 7550 631578
5 3 16 78621 97 1456 1229 549981 631578
6 2 16 121558 80 1226 0 508634 631578
7 3 16 159710 63 1523 1010 469146 631578
8 1 16 19384 70 0 0 612124 631578
9 2 16 387974 71 1074 0 242388 631578
10 3 16 597662 60 952 1726 31058 631578
11 2 16 92975 99 1718 0 536687 631578
12 1 16 1920 90 0 0 629568 631578
13 3 16 234113 63 1303 1850 394123 631578
14 3 16 413789 67 1851 1008 214729 631578
15 2 16 449413 62 982 0 181059 631578
16 2 16 317202 50 1788 0 312488 631578
17 3 16 37036 89 983 1283 592009 631578
18 3 16 14608 77 1463 1097 614179 631578
19 2 16 313183 75 970 0 317275 631578
20 0 0 0 0 0 0 0 0
Burst Number 017
Burst Number 017
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 2 14 418211 100 1555 0 437176 857142
2 2 14 194897 93 973 0 661086 857142
3 2 14 651554 53 1556 0 203926 857142
4 3 14 834655 62 1716 1888 18697 857142
5 2 14 796944 78 933 0 59109 857142
6 2 14 318949 60 1586 0 536487 857142
7 3 14 499812 80 1245 1200 354645 857142
8 2 14 394979 55 1724 0 460329 857142
9 2 14 298829 80 1279 0 556874 857142
10 3 14 710454 96 1620 1749 143031 857142
11 3 14 799474 55 1724 1743 54036 857142
12 1 14 439080 85 0 0 417977 857142
13 2 14 557500 98 1363 0 298083 857142
14 1 14 8194 90 0 0 848858 857142
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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Burst Number 018

Report Number: TRA-029590-45-05A

Burst Number 018

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 1 18 1262970 87 0 0 70276 1333333
2 3 18 372278 73 1428 1910 957498 | 1333333
3 3 18 1061671 59 1531 1570 268384 | 1333333
4 2 18 670116 65 1021 0 662066 | 1333333
5 1 18 792467 77 0 0 540789 | 1333333
6 1 18 105895 83 0 0 1227355 | 1333333
7 2 18 221733 53 1159 0 1110335 | 1333333
8 1 18 422990 91 0 0 910252 | 1333333
9 3 18 876617 67 1166 953 454396 | 1333333
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 019
Burst Number 019
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 3 19 308986 77 1534 1719 287530 600000
2 1 19 58576 53 0 0 541371 600000
3 3 19 337591 80 1225 1085 259859 600000
4 2 19 312197 79 1397 0 286248 600000
5 3 19 526796 81 1581 1274 70106 600000
6 1 19 398385 67 0 0 201548 600000
7 2 19 144204 79 1306 0 454332 600000
8 2 19 191785 89 1889 0 406148 600000
9 1 19 406832 81 0 0 193087 600000
10 3 19 12035 90 1427 1516 584752 600000
11 2 19 515231 59 1550 0 83101 600000
12 1 19 474086 62 0 0 125852 600000
13 1 19 426819 94 0 0 173087 600000
14 1 19 187312 52 0 0 412636 600000
15 2 19 165673 100 1191 0 432936 600000
16 1 19 283798 52 0 0 316150 600000
17 3 19 195419 93 1395 1733 401174 600000
18 3 19 330180 69 1833 1830 265950 600000
19 3 19 513619 63 939 1579 83674 600000
20 3 19 134083 82 1391 1429 462851 600000
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Burst Number 020

Report Number: TRA-029590-45-05A

Burst Number 020

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 2 7 616858 84 1463 0 48177 666666
2 1 7 420688 83 0 0 245895 666666
3 2 7 311724 82 1585 0 353193 666666
4 1 7 425401 67 0 0 241198 666666
5 3 7 577138 89 1445 1219 86597 666666
6 3 7 635124 66 1253 1923 28168 666666
7 1 7 454888 84 0 0 211694 666666
8 1 7 535571 83 0 0 131012 666666
9 2 7 342352 92 1598 0 322532 666666
10 2 7 266121 90 1188 0 399177 666666
11 3 7 602982 87 1183 1424 60816 666666
12 1 7 580334 91 0 0 86241 666666
13 1 7 661201 61 0 0 5404 666666
14 3 7 593621 97 1106 1258 70390 666666
15 3 7 583931 52 1644 1538 79397 666666
16 2 7 486582 99 1231 0 178655 666666
17 3 7 551282 52 1593 1390 112245 666666
18 1 7 336449 95 0 0 330122 666666
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 021
Burst Number 021
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 1 12 1088017 81 0 0 245235 | 1333333
2 2 12 235290 97 1056 0 1096793 | 1333333
3 2 12 1070873 73 1236 0 261078 | 1333333
4 3 12 907633 71 1397 1725 422365 | 1333333
5 2 12 692023 55 1634 0 639566 | 1333333
6 2 12 1037815 88 1853 0 293489 | 1333333
7 1 12 211987 50 0 0 1121296 | 1333333
8 2 12 125118 73 999 0 1207070 | 1333333
9 2 12 285022 91 1641 0 1046488 | 1333333
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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Burst Number 022

Report Number: TRA-029590-45-05A

Burst Number 022

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 2 5 766569 89 1347 0 322815 | 1090909
2 3 5 1064313 75 945 1853 23573 1090909
3 2 5 161641 59 1587 0 927563 | 1090909
4 3 5 1058530 90 1726 1524 28859 1090909
5 2 5 375550 84 952 0 714239 | 1090909
6 3 5 421932 100 1649 1809 665219 | 1090909
7 1 5 62726 73 0 0 1028110 | 1090909
8 3 5 873572 62 1459 1604 214088 | 1090909
9 2 5 581096 62 1754 0 507935 | 1090909
10 1 5 929476 96 0 0 161337 | 1090909
11 1 5 1071535 69 0 0 19305 1090909
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 023
Burst Number 023
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 2 10 127924 65 1466 0 537146 666666
2 3 10 194143 92 1505 1888 468854 666666
3 3 10 76917 72 1884 984 586665 666666
4 3 10 611192 73 1848 1871 51536 666666
5 1 10 603543 74 0 0 63049 666666
6 2 10 292422 78 1720 0 372368 666666
7 1 10 122931 88 0 0 543647 666666
8 1 10 8018 77 0 0 658571 666666
9 3 10 614270 80 944 1833 49379 666666
10 3 10 455057 97 1321 1828 208169 666666
11 2 10 572150 75 1736 0 92630 666666
12 2 10 253909 57 1058 0 411585 666666
13 1 10 40040 72 0 0 626554 666666
14 2 10 568890 92 1367 0 96225 666666
15 3 10 556181 70 1248 1650 107377 666666
16 3 10 656691 51 1256 1379 7187 666666
17 2 10 362250 54 1839 0 302469 666666
18 1 10 336387 50 0 0 330229 666666
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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Burst Number 024

Report Number: TRA-029590-45-05A

Burst Number 024

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 2 17 1122872 98 1654 0 75278 1200000
2 3 17 106971 99 1544 1704 1089484 | 1200000
3 1 17 371218 98 0 0 828684 | 1200000
4 3 17 563315 78 978 1880 633593 | 1200000
5 2 17 1067739 85 1001 0 131090 | 1200000
6 2 17 1044528 59 1322 0 154032 | 1200000
7 1 17 266963 52 0 0 932985 | 1200000
8 3 17 545555 55 1368 1501 651411 | 1200000
9 1 17 1085914 53 0 0 114033 | 1200000
10 1 17 427639 73 0 0 772288 | 1200000
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 025
Burst Number 025
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 3 8 477966 98 1112 1380 225130 705882
2 3 8 410916 76 1760 1512 291466 705882
3 2 8 638159 91 1024 0 66517 705882
4 3 8 667631 88 1283 977 35727 705882
5 3 8 473644 71 1896 1907 228222 705882
6 2 8 353487 93 1626 0 350583 705882
7 1 8 9385 87 0 0 696410 705882
8 1 8 629013 98 0 0 76771 705882
9 3 8 134548 76 1905 1828 567373 705882
10 1 8 272889 76 0 0 432917 705882
11 1 8 10249 76 0 0 695557 705882
12 3 8 101784 67 1065 1075 601757 705882
13 3 8 543796 69 1338 1756 158785 705882
14 1 8 377582 99 0 0 328201 705882
15 1 8 698360 92 0 0 7430 705882
16 1 8 597435 84 0 0 108363 705882
17 2 8 157505 57 1797 0 546466 705882
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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Burst Number 026
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Burst Number 026

Number Chirp Pulse Total
Burst . . Segment
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 3 11 591988 73 1801 1571 904421 | 1500000
2 1 11 677077 86 0 0 822837 | 1500000
3 2 11 877372 83 1430 0 621032 | 1500000
4 2 11 931248 50 1846 0 566806 | 1500000
5 3 11 835814 56 1061 1816 661141 | 1500000
6 2 11 473192 91 1274 0 1025352 | 1500000
7 2 11 1430702 85 1317 0 67811 1500000
8 3 11 1121500 95 1022 1030 376163 | 1500000
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 027
Burst Number 027
Burst Number Chirp Rulse Se-l:qor;aelnt
Se t of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Lenath
gmen eng
Pulses (MHz) (us) (us)
1 2 11 738657 88 1341 0 259826 | 1000000
2 1 11 874603 76 0 0 125321 | 1000000
3 2 11 663660 65 1339 0 334871 | 1000000
4 3 11 723670 98 1853 1214 272969 | 1000000
5 1 11 835302 56 0 0 164642 | 1000000
6 2 11 327675 82 1427 0 670734 | 1000000
7 3 11 800218 66 1249 1431 196904 | 1000000
8 3 11 640554 70 1390 1541 356305 | 1000000
9 2 11 698366 55 1026 0 300498 | 1000000
10 2 11 569956 78 962 0 428926 | 1000000
11 2 11 835404 52 1860 0 162632 | 1000000
12 1 11 4651 73 0 0 995276 | 1000000
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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Burst Number 028
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Burst Number 028

Burst Number Chirp P_ulse S;gor;a;nt
Segment of Width t1 (us) Width t2 t3 (us) t4 (us) t5 (us) Length
Pulses (MH2z) (us) (us)
1 1 7 730696 100 0 0 69204 800000
2 1 7 7307 87 0 0 792606 | 800000
3 2 7 793673 77 1331 0 4842 800000
4 1 7 545065 53 0 0 254882 | 800000
5 3 7 344388 98 955 936 453427 | 800000
6 3 7 456643 61 965 1668 340541 | 800000
7 3 7 331925 88 1170 1368 465273 | 800000
8 1 7 690255 65 0 0 109680 | 800000
9 2 7 307465 63 1521 0 490888 | 800000
10 2 7 628567 85 1528 0 169735 | 800000
11 1 7 131419 82 0 0 668499 | 800000
12 3 7 563461 79 940 1419 233943 | 800000
13 1 7 626415 99 0 0 173486 | 800000
14 3 7 113174 51 1107 1263 684303 | 800000
15 1 7 95155 71 0 0 704774 800000
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
Burst Number 029
Burst Number 029
Number Chirp Pulse 1ol
e of Width | t1(us) | Widtht2 | B3 (us) | t4(us) | t5(us) | Sc9ment
Segment Length
Pulses (MHz) (us) (us)
1 2 12 111708 50 1428 0 977673 | 1090909
2 1 12 889231 76 0 0 201602 | 1090909
3 1 12 515856 77 0 0 574976 | 1090909
4 2 12 818281 71 1573 0 270913 | 1090909
5 2 12 4171 93 1667 0 1084885 | 1090909
6 3 12 487621 63 1488 1259 600352 | 1090909
7 1 12 919038 66 0 0 171805 | 1090909
8 2 12 112873 98 1344 0 976496 | 1090909
9 1 12 378618 79 0 0 712212 | 1090909
10 1 12 684628 77 0 0 406204 | 1090909
11 3 12 743317 94 1344 1397 344569 | 1090909
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0
18 0 0 0 0 0 0 0 0
19 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0
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16 Additional Information

Customer’s Declaration:

[DWR] SW security requirements were complied with by ‘cam-10088 - PMP 450m U-NII Security
Guide KDB594280 D02 Response’ and ‘cam-10086 - Regulatory - PMP 450m KDB 442812 Software

Defined Radio security description guide’

q@ Cambium Networks”

it B2 Linhay Business Park
Eastern Road
Ashburton
Devon
TQ13 TUP
United Kingdom

Element Matenals Technology

100 Frobisher Business Park

Malvermn

Worcestershire

WR14 1BX

UK

Date: 14™ December 2016

RE: DFS Attestation for Class 1l Permissive Change Reguest

FCC ID: QWP-50450M
ToWhom It May Concem:

Subject — Attestation that DFS cannot be dizsabled by the End User for FCC ID: QWP-50450M.

Cambium Networks confirm that: -

The PMP 450m DFS software cannot be disabled by the End User.

Thank you for your attention to this matter.

‘Yours faithfully
Cambium MNetworks Lid

Donald W Reid
CEng MIET
Principal Regulatory Engineer
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17 Measurement Uncertainty

All statements of uncertainty are expanded standard uncertainty using a coverage factor of 1.96 to give a 95% confidence where no required test
level exists.

Test type Quantity Quantity frequency range Uncertainty

Amplitude 9kHz to 26.5GHz +0.9 dB

DFS Parameters
Time 9kHz to 26.5GHz 0.1%

Frequency 9kHz to 26.5GHz 3.611kHz
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