MRT Technology (Suzhou) Co., Ltd
Phone: +86-512-66308358
Fax: +86-512-66308368
Web:  www.mrt-cert.com

Report No.: 1704RSU00206
Report Version: Vo1
Issue Date: 06-23-2017

DFS MEASUREMENT REPORT

FCC PART 15.407(h)

FCC ID:

APPLICANT:

Application Type:
Product:

Model No.:

Serial Model:

Brand Name:

FCC Classification:

FCC Rule Part(s):

Type of Device:
Test Date:

Reviewed By

TK4WPJ428

Compex Systems Pte Ltd

Class Il Permissible Change
Wireless Access Point
WPJ428HV

WPJ428LV, WPJ418LV, WPJ418HV, MMS428LV, MMS428HYV,
MMS418LV, MMS418HV

COMPEX

Unlicensed National Information Infrastructure (UNII)

Part 15.407 Section (h)(2)

KDB 905462 D02v02, KDB 905462 D04v01

Master Device

June 06 ~ 19, 2017

(Jame Yuan)

Marlnchen 4

( Marlin Chen)

Approved B B e
PP d 7" [ACCREDITED

TESTING LABORATORY
CERTIFICATE #3628.01

The test results relate only to the samples tested.

This equipment has been shown to be capable of compliance with the applicable technical standards as
indicated in the measurement report and was tested in accordance with the measurement procedures specified
in KDB 905462 D02v02. Test results reported herein relate only to the item(s) tested.

The test report shall not be reproduced except in full without the written approval of MRT Technology (Suzhou)
Co., Ltd.

FCC ID: TK4AWPJ428 Page Number: 1 of 115



m I‘ Report No.: 1704RSU00206

Revision History

Report No. Version Description Issue Date Note

1704RSU00206 Rev. 01 Initial report 06-23-2017 Valid

FCC ID: TK4WPJ428 Page Number: 2 of 115



m I‘ Report No.: 1704RSU00206

CONTENTS
Description Page
REVISION HISTOIY ..o 2
Y IR € T=T aT=T o= U Vo o 11 1= 14 o o 5
L. INTRODUCTION ...ttt e et e e et e e aaaeaeees 6
1.1 ST 0] o = S PSPP 6
1.2. ] I =YY O o o (T o SRR 6
2. PRODUCT INFORMATION ...ootttttttttittitittiteteteeeeeteeeeeeeeeeeeeeaeeeeeeeateeeeeeatetettetaeaeetttertrrrrarrrrerrre 7
P20 S o [0 1] oTp g =T A T=TTox o o] (o] o USSP 7
2.2.  DFS Band Carrier Frequencies OpPeration ..........cccoeieeeeiiiiiiiiiiiieeeeeeeeeeiees e e e e e e eeanenans 7
2.3.  Description of Available ANENNAS........ccoooii i e 8
2.4.  Description of ANtenna RF POIt ........uuiiiii e 9
S T =11 1Y/ o To [ TSP 9
3. DFS DETECTION THRESHOLDS AND RADAR TEST WAVEFORMS.........c.ccccvvvivimiiiiininnnns 10
G 70 I Y o] o] [To=1 o 1 L1 Y2 PSR 10
3.2. DFS DeViCes REQUIFEMENTS.......cuuuiiii i eee it e et e e e a e e e e e e e raaa e e eaes 11
3.3. DFS Detection Threshold VAlUES ...........oovviiiiiiii e 12
3.4. Parameters of DFS TeSt SIgNaAlS .....cciieeiiiiiiiicee i 13
TR T ©o ] o To [ e (=T B L= TS ST =] (U o S 16
4. TEST EQUIPMENT CALIBRATION DATE ... oottt 17
LS TR I = I o =0 O | S 18
5.1. 0T 1 1] = 18
5.2. Radar Waveform Calibration..........c...oooiiiiiiiiiiii i 19
5.2.1. Calibration SEUUP ......ooiiiiiii e 19
5.2.2. Calibration ProCEAUIE ........oi it e e e e e e an s 19
5.2.3. Cablibration RESUIL ..........uuiiiiiecec e e e 20
5.2.4. Channel Loading TESt RESUIL..........ouuiiiii e 24
5.3. UNII Detection Bandwidth Measurement ............coooiiiiiiiiii e 25
TR Tt I 1 =1 1 0 RSP PRTPPRR 25
TR T 1 = 11 o (0T =T |1 = PP 25
5.3.3.  TESE RESUIL...ceee e e e e e e e e e e e e a e aaan 26
5.4. Initial Channel Availability Check Time Measurement ...........ccccooevvviiieevveiiineeeeneeeeeeeenn, 29
o S R 1 = 11 I | PP 29
o N = T Wl (0Tt = o [ = P 29
o G N 1 = 1 Al =T 1 ] PP 30

FCC ID: TKAWPJ428 Page Number: 3 of 115



m I‘ Report No.: 1704RSU00206

5.5. Radar Burst at the Beginning of the Channel Availability Check Time Measurement .. 31
5.5.1.  TESE LML ..ttt 31
5.5.2. TESE PIOCEUUIE ......eeeiiiiiieeiiieetee ettt esnnnnnnes 31
5.5.3. TESERESUIL.......eeeeeeiieieee ettt 32
5.6.  Radar Burst at the End of the Channel Availability Check Time Measurement ........... 33
5.6.1.  TESE LML ..ttt 33
5.6.2.  TESE PIOCEUUIE ......oeiiiieiieeieieeeee ettt nnnnnes 33
5.6.3. TESERESUIL.......eeieiieiiiii ettt 34
5.7. In-Service Monitoring for Channel Move Time, Channel Closing Transmission Time and
Non-Occupancy Period MEaASUIMNEMIENT .........uuuuruiieereieurierieeeeieseeeesseesesesesssesesseneseneeeeneneneennnnnnne 35
5.7.0. TESE LML ..ottt 35
5.7.2. TeSt PrOCEAUINE USEM ......cuuuiiiiiiiiiiiiiiiitiiaiieeaieeseeeesesssssssssssessssssssssessssssssssssesnnsssssnsnnnnne 35
5.7.3. TESERESUI......eeeeiiiieieiee ettt 36
5.8.  Statistical Performance Check MeasuremMeNt. . ...........uuuuuuuurrurrmmmiiiiirieinenninnnnnnrenennnnnnens 38
5.8. 1. TS LIMIE ..ttt 38
5.8.2.  TESE PIOCEAUIE ......eeiiiiiiietieeeteee ettt nees 38
5.8.3.  TESE RESUIL......eeeeiiiiiiieit ettt 39
6. CONGCLUSION. ...ttt ettt e e ekttt e e e s b e e e e e kbb e e e e e mbae e e e asbneeeeannneeeen 115

FCC ID: TK4WPJ428 Page Number: 4 of 115



m I‘ Report No.: 1704RSU00206

82.1033 General Information

Applicant: Compex Systems Pte Ltd

Applicant Address: No:9 Harrison Road, Harrison Industrial Building, #05-01, Singapore
369651

Manufacturer: Compex Systems Pte Ltd

Manufacturer Address: No:9 Harrison Road, Harrison Industrial Building, #05-01, Singapore
369651

Test Site: MRT Technology (Taiwan) Co., Ltd

Test Site Address: No. 38, Fuxing Second Rd., Guishan Dist., Taoyuan City 333, Taiwan
(R.O.C)

MRT FCC Registration No.: | 153292

FCC ID: TK4AWPJ428

Test Device Serial No.: N/A [] Production [X] Pre-Production [_] Engineering

FCC Classification: Unlicensed National Information Infrastructure (UNII)

Test Facility / Accreditations

Measurements were performed at MRT Laboratory located in Tian’edang Rd., Suzhou, China.

® MRT facility is a FCC registered (MRT Reg. No. 809388) test facility with the site description
report on file and has met all the requirements specified in Section 2.948 of the FCC Rules.

e MRT facility is an IC registered (MRT Reg. No. 11384A-1) test laboratory with the site
description on file at Industry Canada.

o MRT facility is a VCCI registered (R-4179, G-814,

C-4664, T-2206) test laboratory with the site description ““‘““"@b,
on file at VCCI Council. Accreaned LaBorer

e MRT Lab is accredited to ISO 17025 by the American MRT TECHNOLOGY (SUZHOU) CO., TD.
Association for Laboratory Accreditation (A2LA) under  [ff  cecrcaio

the American Association for Laboratory Accreditation
Program (A2LA Cert. No. 3628.01) in EMC,
Telecommunications and Radio testing for FCC,
Industry Canada, EU and TELEC Rules.
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1. INTRODUCTION

1.1. Scope

Measurement and determination of electromagnetic emissions (EMC) of radio frequency devices

including intentional and/or unintentional radiators for compliance with the technical rules and

regulations of the Federal Communications Commission and the Industry Canada Certification and

Engineering Bureau.

1.2. MRT Test Location

The map below shows the location of the MRT LABORATORY, its proximity to the Taihu Lake.
These measurement tests were conducted at the MRT Technology (Suzhou) Co., Ltd. Facility
located at D8 Building, No.2 Tian’edang Rd., Wuzhong Economic Development Zone, Suzhou,
China. The detailed description of the measurement facility was found to be in compliance with the
requirements of § 2.948 according to ANSI C63.4-2009 on September 30, 2013.
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2. PRODUCT INFORMATION
2.1. Equipment Description

Product Name

Wireless Access Point

Model No. WPJ428HV

Serial Model: WPJ428LV, WPJ418LV, WPJ418HV, MMS428LV, MMS428HV, MMS418LV,
MMS418HV

Radio Type Intentional Transceiver

Operation Mode

Master Device

Frequency Range

For 802.11a/n-HT20/ac-VHT20:
5260~5320MHz, 5500~5720MHz

For 802.11n-HT40/ac-VHT40:
5270~5310MHz, 5510~5710MHz

For 802.11ac-VHTS8O0:

5290MHz, 5530MHz, 5610MHz, 5690MHz

Type of Modulation

802.11a/n/ac: OFDM;

Power-on cycle

Requires 51.5 seconds to complete its power-on cycle;

Uniform Spreading (For
DFS Frequency Band)

For the 5250-5350MHz, 5470-5725 MHz bands, the Master device provides,
on aggregate, uniform loading of the spectrum across all devices by
selecting an operating channel among the available channels using a
random algorithm.

2.2. DFS Band Carrier Frequencies Operation

802.11a/n-HT20/ac-VHT20

Channel Frequency Channel Frequency Channel Frequency
52 5260 MHz 56 5280 MHz 60 5300 MHz
64 5320 MHz 100 5500 MHz 104 5520 MHz
108 5540 MHz 112 5560 MHz 116 5580 MHz
120 5600 MHz 124 5620 MHz 128 5640 MHz
132 5660 MHz 136 5680 MHz 140 5700 MHz
144 5720 MHz -- -- -- --

FCC ID: TK4WPJ428
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802.11n-HT40/ac-VHT40

Channel Frequency Channel Frequency Channel Frequency
54 5270 MHz 62 5310 MHz 102 5510 MHz
110 5550 MHz 118 5590 MHz 126 5630 MHz
134 5670 MHz 142 5710 MHz - -
802.11ac-VHT80
Channel Frequency Channel Frequency Channel Frequency
58 5290 MHz 106 5530 MHz 122 5610 MHz
138 5690 MHz - - - -
2.3. Description of Available Antennas
Antenna Type Frequency Band TX Paths Per Chain Max Antenna Gain (dBi)
(MHZz)
Ant O Ant 1
1 8 -
2412 ~ 2462
2 8 8
Panel Antenna 3#
1 10 -
5180 ~ 5825
2 10 10

Note 1: The device didn’t support beam-forming technology and Cyclic Delay Diversity (CDD)
technology, and the transmit signals are uncorrected, so no add array gain to the band power and
band PSD.

Note 2: For SISO mode, only the Ant O chain can transmit. 11a&11b&11g mode support SISO mode,
11n mode support MIMO mode.

Note 3: When the device working on UNII-2A & UNII-2C bands, only the panel antenna 3# or
antenna gain less than 10dBi can be used.

FCC ID: TKAWPJ428 Page Number: 8 of 115
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2.4. Description of Antenna RF Port

Antenna RF Port

- 2.4GHz RF Port 5GHz RF Port
Software Control Port for 1Tx Ant O -- Ant O --
Software Control Port for 2Tx Ant O Ant 1 Ant O Ant 1

2.5. Test Mode

Test Mode Mode 1: Communication with Notebook

FCC ID: TKAWPJ428 Page Number: 9 of 115
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3. DFS DETECTION THRESHOLDS AND RADAR TEST WAVEFORMS

3.1. Applicability

The following table from FCC KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02
lists the applicable requirements for the DFS testing.

Requirement

Operational Mode

Master Client Without Client With Radar
Radar Detection Detection
Non-Occupancy Period Yes Not required Yes
DFS Detection Threshold Yes Not required Yes
Channel Availability Check Time Yes Not required Not required
U-NII Detection Bandwidth Yes Not required Yes

Table 3-1: Applicability of DFS Requirements Prior to Use of a Channel

Requirement

Operational Mode

Master Device or
Client With
Radar Detection

Client Without
Radar Detection

DFS Detection Threshold Yes Not required
Channel Closing Transmission Time Yes Yes
Channel Move Time Yes Yes
U-NII Detection Bandwidth Yes Not required

Additional requirements for devices
with multiple bandwidth modes

Master Device or Client
with Radar Detection

Client Without Radar
Detection

U-NII Detection Bandwidth and
Statistical Performance Check

All BW modes must be
tested

Not required

Channel Move Time and Channel
Closing Transmission Time

Test using widest BW
mode available

Test using the widest BW
mode available for the link

All other tests

Any single BW mode

Not required

channels and the channel center frequency.

Note: Frequencies selected for statistical performance check should include several frequencies
within the radar detection bandwidth and frequencies near the edge of the radar detection
bandwidth. For 802.11 devices it is suggested to select frequencies in each of the bonded 20 MHz

Table 3-2: Applicability of DFS Requirements during normal operation

FCC ID: TK4WPJ428
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3.2. DFS Devices Requirements

Per FCC KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02 the following are

the requirements for Master Devices:

(a) The Master Device will use DFS in order to detect Radar Waveforms with received signal
strength above the DFS Detection Threshold in the 5250 ~ 5350 MHz and 5470 ~ 5725 MHz
bands. DFS is not required in the 5150 ~ 5250 MHz or 5725 ~ 5825 MHz bands.

(b) Before initiating a network on a Channel, the Master Device will perform a Channel Availability
Check for a specified time duration (Channel Availability Check Time) to ensure that there is no
radar system operating on the Channel, using DFS described under subsection a) above.

(c) The Master Device initiates a U-NIl network by transmitting control signals that will enable other
U-NII devices to Associate with the Master Device.

(d) During normal operation, the Master Device will monitor the Channel (In-Service Monitoring) to
ensure that there is no radar system operating on the Channel, using DFS described under a).

(e) If the Master Device has detected a Radar Waveform during In-Service Monitoring as described
under d), the Operating Channel of the U-NII network is no longer an Available Channel. The
Master Device will instruct all associated Client Device(s) to stop transmitting on this Channel
within the Channel Move Time. The transmissions during the Channel Move Time will be limited
to the Channel Closing Transmission Time.

(f) Once the Master Device has detected a Radar Waveform it will not utilize the Channel for the
duration of the Non-Occupancy Period.

(g) If the Master Device delegates the In-Service Monitoring to a Client Device, then the combination
will be tested to the requirements described under d) through f) above.

Channel Move Time and Channel Closing Transmission Time requirements are listed in the

following table.

Parameter Value
Non-occupancy period Minimum 30 minutes
Channel Availability Check Time 60 seconds

10 seconds

Channel Move Time
See Note 1.

200 milliseconds + an aggregate of 60
Channel Closing Transmission Time milliseconds over remaining 10 second period.
See Notes 1 and 2.

i i Minimum 100% of the U-NII 99% transmission
U-NII Detection Bandwidth

power bandwidth. See Note 3.

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 O burst.

FCC ID: TK4WPJ428 Page Number: 11 of 115
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Note 2: The Channel Closing Transmission Time is comprised of 200 milliseconds 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 milliseconds) during the remainder of the 10 second
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 percent. Measurements are performed
with no data traffic.

Table 3-3: DFS Response Requirements

3.3. DFS Detection Threshold Values

The DFS detection thresholds are defined for Master devices and Client Devices with In-service
monitoring. These detection thresholds are listed in the following table.

Maximum Transmit Power Value

(See Notes 1, 2, and 3)
EIRP = 200 milliwatt -64 dBm
EIRP < 200 milliwatt and -62 dBm

power spectral density < 10 dBm/MHz

EIRP < 200 milliwatt that do not meet the power | -64 dBm

spectral density 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.

Note3: EIRP is based on the highest antenna gain. For MIMO devices refer to KDB Publication
662911 DOL1.

Table 3-4: Detection Thresholds for Master Devices and Client Devices with Radar Detection

FCC ID: TK4WPJ428 Page Number: 12 of 115
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3.4. Parameters of DFS Test Signals

This section provides the parameters for required test waveforms, minimum percentage of
successful detections, and the minimum number of trials that must be used for determining DFS
conformance. Step intervals of 0.1 microsecond for Pulse Width, 1 microsecond for PRI, 1 MHz for
chirp width and 1 for the number of pulses will be utilized for the random determination of specific
test waveforms.

Short Pulse Radar Test Waveforms

Radar Pulse PRI Number of Pulses Minimum Minimum
Type Width (usec) Percentage of | Number of
(usec) Successful Trials
Detection
0 1 1428 18 See Note 1 See Note 1
1 1 Test A: 15 unique 60% 30
PRI values randomly 1.
selected from the list Roundup 360
6
of 23 PRI values in 10
PRIUSGC
Table 3-6
Test B: 15 unique
PRI values randomly
selected within the
range of 518-3066
psec, with a
minimum increment
of 1 psec, 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: Short Pulse Radar Type 0 should be used for the detection bandwidth test, channel move

time, and channel closing time tests.

Table 3-5: Parameters for Short Pulse Radar Waveforms

FCC ID: TK4WPJ428 Page Number: 13 of 115
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A minimum of 30 unique waveforms are required for each of the Short Pulse Radar Types 2 through
4. If more than 30 waveforms are used for Short Pulse Radar Types 2 through 4, then each

additional waveform must also be unique and not repeated from the previous waveforms.

Pulse Repetition Frequency Pulse Repetition Frequency Pulse Repetition Interval
Number (Pulses Per Second) (Microseconds)
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 1222.5 818
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 3-6: Pulse Repetition Intervals Values for Test A

FCC ID: TK4WPJ428 Page Number: 14 of 115
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Long Pulse Radar Test Waveform

Radar Pulse Chirp PRI Number Number Minimum Minimum
Type Width Width (usec) | of Pulses | of Bursts Percentage of | Number of
(usec) (MH2z) per Burst Successful Trials
Detection
1000 -
5 50 - 100 5-20 1-3 8-20 80% 30
2000

Table 3-7: Parameters for Long Pulse Radar Waveforms

The parameters for this waveform are randomly chosen. Thirty unique waveforms are required for

the Long Pulse Radar Type waveforms. If more than 30 waveforms are used for the Long Pulse

Radar Type waveforms, then each additional waveform must also be unigue and not repeated from

the previous waveforms.

Frequency Hopping Radar Test Waveform

Radar | Pulse PRI Pulses | Hopping | Hopping Minimum Minimum
: Per Rate Sequence
Type Width (usec) Percentage of | Number of
Hop (kHz) Length
(musec) (msec) Successful Trials
Detection
6 1 333 9 0.333 300 70% 30

Table 3-8: Parameters for Frequency Hopping Radar Waveforms

For the Frequency Hopping Radar Type, the same Burst parameters are used for each waveform.

The hopping sequence is different for each waveform and a 100-length segment is selected from the

hopping sequence defined by the following algorithm:

The first frequency in a hopping sequence is selected randomly from the group of 475 integer

frequencies from 5250 — 5724MHz. Next, the frequency that was just chosen is removed from the

group and a frequency is randomly selected from the remaining 474 frequencies in the group. This

process continues until all 475 frequencies are chosen for the set. For selection of a random

frequency, the frequencies remaining within the group are always treated as equally likely.

FCC ID: TK4WPJ428

Page Number: 15 of 115




m I‘ Report No.: 1704RSU00206

3.5. Conducted Test Setup

The FCC KDB 905462 D02 UNII DFS Compliance Procedures New Rules v02 describes a radiated
test setup and a conducted test setup. The conducted test setup was used for this testing. Figure 3-1
shows the typical test setup.

Radar Test
Signal Generator

Output Q

2-Way
Splitter/
Combiner

T

O (Master)

Spectrum
Analyzer . E
(with 10 dB internal Client

Attenuation) 0 ol

Figure 3-1: Conducted Test Setup where UUT is a Master and Radar Test Waveforms are
injected into the Masters

FCC ID: TK4WPJ428 Page Number: 16 of 115
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4. TEST EQUIPMENT CALIBRATION DATE

Dynamic Frequency Selection (DFS) — TR3

Instrument Manufacturer [Type No. Asset No. call Cali. Due Date
Interval

Spectrum Analyzer Agilent N9020A MRTSUEO06106 |1 year 2018/05/08
ESG Vector Signal Generator|Agilent E4438C MRTSUEO06026 |1 year 2017/12/09
Temperature/Humidity Meter |Yuhuaze HTC-2 MRTSUEO06180 |1 year 2017/11/20
Combiner WOKEN 0120N02208001D |MRTSUE06200 |1 year N/A
Broad-Band Horn Antenna  |Schwarzbeck |BBHA9120D MRTSUEO06023 |1 year 2017/11/07
Notebook ASUS PRO45V MRTSUEO06180 [N/A N/A

Note: The notebook has a built-in Intel dual band wireless module (AC 7260).

Software Version Manufacturer Function
Pulse Building N/A Agilent Radar Signal Generation Software
DFS Tool V 6.9.2 Agilent DFS Test Software

FCC ID: TK4WPJ428
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5. TEST RESULT

5.1. Summary

Company Name: Compex Systems Pte Ltd
FCC ID: TKAWPJ428
Parameter Limit Test Result Reference

UNII Detection Bandwidth Measurement Refer Table 3-3 Pass Section 5.4
Initial Channel Availability Check Time Refer Table 3-3 Pass Section 5.5
Radar Burst at the Beginning of the .

Refer Table 3-3 Pass Section 5.6
Channel Availability Check Time
Radar Burst at the End of the Channel

Refer Table 3-3 Pass Section 5.7
Availability Check Time
In-Service Monitoring for Channel Move
Time, Channel Closing Transmission Refer Table 3-3 Pass Section 5.8
Time
Non-Occupancy Period Refer Table 3-3 Pass Section 5.8
Statistical Performance Check Refer Table 3-3 Pass Section 5.9

FCC ID: TK4WPJ428 Page Number: 18 of 115
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5.2. Radar Waveform Calibration

5.2.1. Calibration Setup

The conducted test setup was used for this calibration testing. Figure 3-2 shows the typical test
setup.

Radar Test
Signal Generator
OumulQ
I—\”_I— 2 Viay
Splitter/ 2-Way
SAA A Combiner Splitter/
Combiner
S0ohm
Spectrum .
Analyzer Client
(with 101 dB3 inernal
Attenuation) O'_I

Figure 3-2: Conducted Test Setup

5.2.2. Calibration Procedure

The Interference Radar Detection Threshold Level is (-64dBm) + (0) [dBi] + 1 dB=-63 dBm that had
been taken into account the output power range and antenna gain. The above equipment setup was
used to calibrate the conducted Radar Waveform. A vector signal generator was utilized to establish
the test signal level for each radar type. During this process there were replace 50o0hm terminal form
Master and Client device and no transmissions by either the Master or Client Device. The spectrum
analyzer was switched to the zero span (Time Domain) at the frequency of the Radar Waveform
generator. Peak detection was used. The spectrum analyzer resolution bandwidth (RBW) and video
bandwidth (VBW) were set to at least 3MHz. The vector signal generator amplitude was set so that
the power level measured at the spectrum analyzer was (-64dBm) + (0) [dBi] + 1 dB=-63dBm.

Capture the spectrum analyzer plots on short pulse radar types, long pulse radar type and hopping
radar waveform.
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5.2.3. Cablibration Result

Radar #0 DFS detection threshold level and the burst of pulses on the Channel frequency
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Radar #1(Test A) DFS detection threshold level and the burst of pulses on the Channel frequency
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PRI = 798us and the number of pulses = 67
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Radar #1(Test B) DFS detection threshold level and the burst of pulses on the Channel frequency
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Radar #2 DFS detection threshold level and the burst of pulses on the Channel frequency
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Radar #3 DFS detection threshold level and the burst of pulses on the Channel frequency
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Radar #4 DFS detection threshold level and the burst of pulses on the Channel frequency
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Radar #5 DFS detection threshold level and 12sec long burst on the Channel frequency

=R
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Radar #6 DFS detection threshold level and a single hop (9 pulses) on the Channel frequency within

UNII detection bandwidth
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5.2.4.Channel Loading Test Result

System testing was performed with the designated MPEG test file that streams full motion video from
the Wireless Access Point to the Client in full motion video mode using the media player with the

VV2.61 Codec package. This file is used by IP and Frame based systems for loading the test channel
during the In-service compliance testing of the U-NII device. Packet ratio = Time On/ (Time On + Off

Time).

Channel Loading Plot

802.11a (5300MHz)

802.11n-HT40 (5310MHz)

[ Keysight Spectrum Anshyzer  Swept 54
i L v
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§ L : .
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802.11ac-VHT80 (5290MH2)

[ Keysight Spectrum Anshyzer  Swept 54
i L
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Select Marker |
AMkr3 16.24 ms| 3"
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LML _ L
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Sweep 75.20 ms (8001 pts)

Test Mode Test Frequency Packet ratio | Requirement ratio | Test Result
802.11a 5300 MHz 51.36% =2 17% Pass
802.11n-HT40 5310 MHz 63.42% =217% Pass
802.11ac-VHT80 5290 MHz 47.23% =217% Pass
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5.3. UNII Detection Bandwidth Measurement

5.3.1. Test Limit

Minimum 100% of the UNII 99% transmission power bandwidth. During the U-NII Detection

Bandwidth detection test, each frequency step the minimum percentage of detection is 90 percent.

Measurements are performed with no data traffic.

5.3.2. Test Procedure

1.

Adjust the equipment to produce a single Burst of any one of the Short Pulse Radar Types 0-4 in
Table 3-5 at the center frequency of the EUT Operating Channel at the specified DFS Detection
Threshold level.

The generating equipment is configured as shown in the Conducted Test Setup above section
3.5.

The EUT is set up as a stand-alone device (no associated Client or Master, as appropriate) and
no traffic. Frame based systems will be set to a talk/listen ratio reflecting the worst case
(maximum) that is user configurable during this test.

Generate a single radar Burst, and note the response of the EUT. Repeat for a minimum of 10
trials. The EUT must detect the Radar Waveform using the specified U-NII Detection Bandwidth
criterion shown in Table 3-5. In cases where the channel bandwidth may exceed past the DFS
band edge on specific channels (i.e., 802.11ac or wideband frame based systems) select a
channel that has the entire emission bandwidth within the DFS band. If this is not possible, test
the detection BW to the DFS band edge.

Starting at the center frequency of the UUT operating Channel, increase the radar frequency in 5
MHz steps, repeating the above test sequence, until the detection rate falls below the U-NII
Detection Bandwidth criterion specified in Table 3-3. Repeat this measurement in 1IMHz steps at
frequencies 5 MHz below where the detection rate begins to fall. Record the highest frequency
(denote as FH) at which detection is greater than or equal to the U-NII Detection Bandwidth
criterion. Recording the detection rate at frequencies above FH is not required to demonstrate
compliance.

Starting at the center frequency of the EUT operating Channel, decrease the radar frequency in
1 MHz steps, repeating the above item 4 test sequence, until the detection rate falls below the
U-NII Detection Bandwidth criterion. Record the lowest frequency (denote as FL) at which
detection is greater than or equal to the U-NII Detection Bandwidth criterion. Recording the
detection rate at frequencies below FL is not required to demonstrate compliance.

The U-NII Detection Bandwidth is calculated as follows: U-NII Detection Bandwidth = FH — FL
The U-NII Detection Bandwidth must be at least 100% of the EUT transmitter 99% power,
otherwise, the EUT does not comply with DFS requirements.
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5.3.3. Test Result

EUT Frequency=5300MHz for 802.11a
Radar Frequency DFS Detection Trials (1=Detection, 0= No Detection)
(MH2) 1 |2 | 3| 4|5 |6 | 7| 8| 9 | 10| Detection Rate (%)
5290 0 0 0 0 0 0 0 0 0 0 0%
5291 FL 1 1 1 1 1 1 1 1 1 1 100%
5292 1 1 1 1 1 1 1 1 1 1 100%
5293 1 1 1 1 1 1 1 1 1 1 100%
5294 1 1 1 1 1 1 1 1 1 1 100%
5295 1 1 1 1 1 1 1 1 1 1 100%
5300 1 1 1 1 1 1 1 1 1 1 100%
5305 1 1 1 1 1 1 1 1 1 1 100%
5306 1 1 1 1 1 1 1 1 1 1 100%
5307 1 1 1 1 1 1 1 1 1 1 100%
5308 1 1 1 1 1 1 1 1 1 1 100%
5309 FH 1 1 1 1 1 1 1 1 1 1 100%
5310 0 0 0 0 0 0 0 0 0 0 0%
Detection Bandwidth = FH - FL = 5309MHz - 5291MHz = 18MHz
EUT 99% Bandwidth = 16.42MHz (see note)
UNII Detection Bandwidth Min. Limit (MHz): 16.42MHz x 100% = 16.42MHz

Note: All UNII channels for this device have identical Channel bandwidths. Therefore, all DFS testing was done
at 5300MHz. The 99% channel bandwidth is 16.42MHz. (See the 99% BW section of the RF report for further

measurement details).
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EUT Frequency=5310MHz for 802.11n-HT40
Radar Frequency DFS Detection Trials (1=Detection, 0= No Detection)
(MH2) 1 |2 | 3| 4|5 |6 | 7| 8| 9 | 10| Detection Rate (%)
5290 0 0 0 0 0 0 0 0 0 0 0%
5291 0 0 0 0 0 0 0 0 0 0 0%
5292 FL 1 1 1 1 1 1 1 1 1 1 100%
5293 1 1 1 1 1 1 1 1 1 1 100%
5294 1 1 1 1 1 1 1 1 1 1 100%
5295 1 1 1 1 1 1 1 1 1 1 100%
5295 1 1 1 1 1 1 1 1 1 1 100%
5300 1 1 1 1 1 1 1 1 1 1 100%
5305 1 1 1 1 1 1 1 1 1 1 100%
5310 1 1 1 1 1 1 1 1 1 1 100%
5315 1 1 1 1 1 1 1 1 1 1 100%
5320 1 1 1 1 1 1 1 1 1 1 100%
5325 1 1 1 1 1 1 1 1 1 1 100%
5326 1 1 1 1 1 1 1 1 1 1 100%
5327 1 1 1 1 1 1 1 1 1 1 100%
5328 1 1 1 1 1 1 1 1 1 1 100%
5329 FH 1 1 1 1 1 1 1 100%

5330 0 0 0 0 0 0 0 0 0 0 0%

Detection Bandwidth = FH - FL = 5329MHz - 5292MHz = 37MHz

EUT 99% Bandwidth = 36.09MHz (see note)

UNII Detection Bandwidth Min. Limit (MHz): 36.09MHz x 100% = 36.09MHz

Note: All UNII channels for this device have identical Channel bandwidths. Therefore, all DFS testing was done
at 5310MHz. The 99% channel bandwidth is 36.09MHz. (See the 99% BW section of the RF report for further

measurement details).
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EUT Frequency=5290MHz for 802.11ac-VHT80
Radar Frequency DFS Detection Trials (1=Detection, 0= No Detection)
(MH2) 1 |2 | 3| 4|5 |6 | 7| 8| 9 | 10| Detection Rate (%)
5250 0 0 0 0 0 0 0 0 0 0 0%
5251 FL 1 1 1 1 1 1 1 1 1 1 100%
5252 1 1 1 1 1 1 1 1 1 1 100%
5253 1 1 1 1 1 1 1 1 1 1 100%
5254 1 1 1 1 1 1 1 1 1 1 100%
5255 1 1 1 1 1 1 1 1 1 1 100%
5260 1 1 1 1 1 1 1 1 1 1 100%
5265 1 1 1 1 1 1 1 1 1 1 100%
5270 1 1 1 1 1 1 1 1 1 1 100%
5275 1 1 1 1 1 1 1 1 1 1 100%
5280 1 1 1 1 1 1 1 1 1 1 100%
5285 1 1 1 1 1 1 1 1 1 1 100%
5290 1 1 1 1 1 1 1 1 1 1 100%
5295 1 1 1 1 1 1 1 1 1 1 100%
5300 1 1 1 1 1 1 1 1 1 1 100%
5305 1 1 1 1 1 1 1 1 1 1 100%
5310 1 1 1 1 1 1 1 1 1 1 100%
5315 1 1 1 1 1 1 1 1 1 1 100%
5320 1 1 1 1 1 1 1 1 1 1 100%
5325 1 1 1 1 1 1 1 1 1 1 100%
5326 1 1 1 1 1 1 1 1 1 1 100%
5327 1 1 1 1 1 1 1 1 1 1 100%
5328 1 1 1 1 1 1 1 1 1 1 100%
5329 FH 1 1 1 1 1 1 1 1 1 1 100%

5330 0 0 0 0 0 0 0 0 0 0%

Detection Bandwidth = FH - FL = 5329MHz - 5251MHz = 78MHz

EUT 99% Bandwidth = 75.68MHz (see note)

UNII Detection Bandwidth Min. Limit (MHz): 75.48MHz x 100% = 75.68MHz

Note: All UNII channels for this device have identical Channel bandwidths. Therefore, all DFS testing was done
at 5290MHz. The 99% channel bandwidth is 75.68MHz. (See the 99% BW section of the RF report for further

measurement details).
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5.4. Initial Channel Availability Check Time Measurement
5.4.1. Test Limit

The EUT shall perform a Channel Availability Check to ensure that there is no radar operating on the
channel. After power-up sequence, receive at least 1 minute on the intended operating frequency.

5.4.2. Test Procedure

1. The U-NII devices will be powered on and be instructed to operate on the appropriate U-NII
Channel that must incorporate DFS functions. At the same time the EUT is powered on, the
spectrum analyzer will be set to zero span mode with a 3 MHz RBW and 3 MHz VBW on the
Channel occupied by the radar (Chr) with a 2.5 minute sweep time. The spectrum analyzer’s
sweep will be started at the same time power is applied to the U-NII device.

2. The EUT should not transmit any beacon or data transmissions until at least 1 minute after the
completion of the power-on cycle.

3. Confirm that the EUT initiates transmission on the channel. Measurement system showing its
nominal noise floor is markerl.
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5.4.3. Test Result

The EUT does not transmit any beacon or data transmissions until at least 1 minute after the
completion of the power-on cycle (51.5 sec). Initial beacons/data transmissions are indicated by
marker 1 (111.5 sec).

Initial Channel Availability Check Time for 802.11a

' Keysight Spectrum Analyzer - Swept SA
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||
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#VBW 3.0 MHz Sweep 300.0 s (8001 pts)
STATUS
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5.5. Radar Burst at the Beginning of the Channel Availability Check Time
Measurement

5.5.1. Test Limit

In beginning of the Channel Availability Check (CAC) Time, radar is detected on this channel, select
another intended channel and perform a CAC on that channel.

5.5.2. Test Procedure

1. The steps below define the procedure to verify successful radar detection on the selected
Channel during a period equal to the Channel Availability Check Time and avoidance of
operation on that Channel when a radar Burst with a level equal to the DFS Detection Threshold
+ 1 dB occurs at the beginning of the Channel Availability Check Time.

2. The EUT is in completion power-up cycle (from TO to T1). T1 denotes the instant when the EUT
has completed its power-up sequence. The Channel Availability Check Time commences at
instant T1 and will end no sooner than T1 + 60 seconds. A single Burst of one of Short Pulse
Radar Types 0-4 at DFS Detection Threshold + 1 dB will commence within a 6 second window
starting at T1.

3. Visual indication on the EUT of successful detection of the radar Burst will be recorded and
reported. Observation of emissions will continue for 2.5 minutes after the radar Burst has been
generated. Verify that during the 2.5 minutes measurement window no EUT transmissions
occurred.
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5.5.3. Test Result

Radar Burst at the Beginning of the Channel Availability Check Time for 802

Ala
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5.6. Radar Burst at the End of the Channel Availability Check Time Measurement

5.6.1. Test Limit

In the end of Channel Availability Check (CAC) Time, radar is detected on this channel, select
another intended channel and perform a CAC on that channel.

5.6.2. Test Procedure

1. The steps below define the procedure to verify successful radar detection on the selected
Channel during a period equal to the Channel Availability Check Time and avoidance of
operation on that Channel when a radar Burst with a level equal to the DFS Detection Threshold
+ 1 dB occurs at the beginning of the Channel Availability Check Time.

2. The EUT is powered on at TO. T1 denotes the instant when the EUT has completed its power-up
sequence. The Channel Availability Check Time commences at instant T1 and will end no
sooner thanT1 + 60 seconds. A single Burst of one of Short Pulse Radar Types 0-4 at DFS
Detection Threshold + 1 dB will commence within a 6 second window starting at T1+ 54
seconds.

3. Visual indication on the EUT of successful detection of the radar Burst will be recorded and
reported. Observation of emissions will continue for 2.5 minutes after the radar Burst has been
generated. Verify that during the 2.5 minutes measurement window no EUT transmissions
occurred.
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5.6.3. Test Result

Radar Burst at the End of the Channel Availability Check Time for 802.11a
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5.7. In-Service Monitoring for Channel Move Time, Channel Closing Transmission
Time and Non-Occupancy Period Measurement

5.7.1. Test Limit

The EUT has In-Service Monitoring function to continuously monitor the radar signals. If the radar is
detected, must leave the channel (Shutdown). The Channel Move Time to cease all transmissions
on the current channel upon detection of a Radar Waveform above the DFS Detection Threshold
within 10 sec. The total duration of Channel Closing Transmission Time is 260ms, consisting of data
signals and the aggregate of control signals, by a U-NII device during the Channel Move Time. The
Non-Occupancy Period time is 30 minute during which a Channel will not be utilized after a Radar
Waveform is detected on that Channel.

5.7.2. Test Procedure Used

1. The test should be performed with Radar Type 0. The measurement timing begins at the end of
the Radar Type 0.

2.  When the radar burst with a level equal to the DFS Detection Threshold + 1dB is generated on
the Operating Channel of the U-NII device. A U-NII device operating as a Master Device will
associate with the Client Device at Channel. Stream the MPEG test file from the Master Device
to the Client Device on the selected Channel for the entire period of the test. At time TO the
Radar Waveform generator sends a Burst of pulses for each of the radar types at Detection
Threshold + 1dB.

3. Observe the transmissions of the EUT at the end of the radar Burst on the Operating Channel.
Measure and record the transmissions from the EUT during the observation time (Channel Move
Time).

4. Measurement of the aggregate duration of the Channel Closing Transmission Time method.
With the spectrum analyzer set to zero span tuned to the center frequency of the EUT operating
channel at the radar simulated frequency, peak detection, and max hold, the dwell time per bin is
given by: Dwell (1.5ms) = S (12 sec) / B (8000); where Dwell is the dwell time per spectrum
analyzer sampling bin, S is the sweep time and B is the number of spectrum analyzer sampling
bins. An upper bound of the aggregate duration of the intermittent control signals of Channel
Closing Transmission Time is calculated by: C = N X Dwell; where C is the Closing Time, N is
the number of spectrum analyzer sampling bins showing a U-NII transmission and Dwell is the
dwell time per bin.

5. Measure the EUT for more than 30 minutes following the channel close/move time to verify that
the EUT does not resume any transmissions on this Channel.
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5.7.3. Test Result

Channel Move

Time and Channel Closing Transmission Time for 802.11ac-VHT80 — 5290MHz
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FCC ID: TKAWPJ428 Page Number: 36 of 115



m I‘ Report No.: 1704RSU00206

Non-Occupancy Period for 802.11a — 5300MHz

Keysight Spectrum Analyzer - Swept SA
500 DC
00000 GHz )
PNO: Fast —»— T1rig: Free Run
IFGain:Low Atten: 10 dB

o]
( | SENSE:INT| | ALIGN AUTO

Avg Type: Log-Pwr

Auto Tune
Ref Offset 23 dB
Ref -23.00 dBm

Center Freq
5.300000000 GHz

StartFreq
5.300000000 GHz

Stop Freq
5.300000000 GHz

CF Step
3.000000 MHz
Auto Man

Freq Offset
0Hz

Scale Type

Center $.300000000 GHz P Lin

Res BW 3.0 MHz #VBW 3.0 MHz
MsG STATUS

Parameter Test Result Limit
Type O
Channel Move Time (s) 0.441s <10s
Channel Closing Transmission Time (ms)
4.5ms < 60ms
(Note)
Non-Occupancy Period (min) 2 30min 2 30 min

Note: The Channel Closing Transmission Time is comprised of 200 milliseconds 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 milliseconds) during the remainder of the 10 seconds
period. The aggregate duration of control signals will not count quiet periods in between

transmissions.

FCC ID: TK4WPJ428 Page Number: 37 of 115



Report No.: 1704RSU00206

5.8. Statistical Performance Check Measurement

5.8.1. Test Limit

The minimum percentage of successful detection requirements found in below table when a radar
burst with a level equal to the DFS Detection Threshold + 1dB is generated on the Operating
Channel of the U-NII device (In- Service Monitoring).

Radar Type Minimum Number of Trails Detection Probability
0 30 Pd > 60%
1 30(15 of test A and 15 of test B) Pd > 60%
2 30 Pd > 60%
3 30 Pd > 60%
4 30 Pd > 60%
Aggregate (Radar Types 1-4) 120 Pd > 80%
5 30 Pd > 80%
6 30 Pd > 70%

The percentage of successful detection is calculated by:
(Total Waveform Detections / Total Waveform Trails) * 100 = Probability of Detection Radar
Waveform In addition an aggregate minimum percentage of successful detection across all Short
Pulse Radar Types 1-4 is required and is calculated as follows: (Pd1 + Pd2 + Pd3 + Pd4) / 4.

5.8.2. Test Procedure

1. Stream the MPEG test file from the Master Device to the Client Device on the test Channel for

the entire period of the test.

2. Attime TO the Radar Waveform generator sends the individual waveform for each of the Radar
Types 1-6, at levels equal to the DFS Detection Threshold + 1dB, on the Operating Channel.

3. Observe the transmissions of the EUT at the end of the Burst on the Operating Channel for
duration greater than 10 seconds for Short Pulse Radar Types 0 to ensure detection occurs.

4. Observe the transmissions of the EUT at the end of the Burst on the Operating Channel for
duration greater than 22 seconds for Long Pulse Radar Type 5 to ensure detection occurs.

5. The device can utilize a test mode to demonstrate when detection occurs to prevent the need to

reset the device between trial runs.

6. The Minimum number of trails, minimum percentage of successful detection and the average

minimum percentage of successful detection are found in below table.
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5.8.3. Test Result

Statistical Performance Check for 802.11a
Radar Type 1 - Radar Statistical Performance

Trail # Test Freq. Pulse Width PRI (us) Pulses / Burst 1=Detection
(MH2z) (us) 0=No Detection
1 5292 1 738 72 1
2 5292 1 698 76 1
3 5292 1 818 65 1
4 5293 1 858 62 1
5 5293 1 758 70 1
6 5293 1 918 58 1
7 5294 1 838 63 1
8 5295 1 558 95 1
9 5296 1 618 86 1
10 5297 1 518 102 1
11 5298 1 678 78 1
12 5299 1 778 68 1
13 5300 1 3066 18 1
14 5300 1 638 83 1
15 5300 1 718 74 1
16 5300 1 2175 25 1
17 5300 1 1351 40 1
18 5300 1 1927 28 1
19 5301 1 768 69 1
20 5302 1 2592 21 1
21 5303 1 1201 44 1
22 5304 1 1828 29 1
23 5305 1 1432 37 1
24 5306 1 1611 33 1
25 5307 1 2162 25 1
26 5307 1 2407 22 1
27 5307 1 2876 19 1
28 5308 1 1186 45 1
29 5308 1 2473 22 1
30 5308 1 1297 41 1
Detection Percentage (%) 100%
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Radar Type 2 - Radar Statistical Performance

Trail # Test Freq. Pulse Width PRI (us) Pulses / Burst 1=Detection
(MHz) (us) 0=No Detection
1 5292 31 191 25 1
2 5292 3.3 206 24 1
3 5292 3.7 195 27 1
4 5293 5.0 230 23 1
5 5293 24 199 23 1
6 5293 3.2 202 23 1
7 5294 3.0 198 24 1
8 5295 1.9 211 23 1
9 5296 4.4 173 26 1
10 5297 4.3 201 29 1
11 5298 3.8 212 28 1
12 5299 2.3 167 24 1
13 5300 3.0 162 29 1
14 5300 15 228 29 1
15 5300 4.3 185 24 1
16 5300 11 160 29 1
17 5300 5.0 167 29 1
18 5300 3.8 217 24 1
19 5301 4.7 202 28 1
20 5302 29 160 29 1
21 5303 1.2 214 27 1
22 5304 3.2 186 27 1
23 5305 4.1 228 23 1
24 5306 14 173 23 1
25 5307 5.0 162 24 1
26 5307 35 228 24 1
27 5307 4.5 193 25 1
28 5308 35 203 28 1
29 5308 3.8 214 24 1
30 5308 11 211 28 1
Detection Percentage (%) 100%
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Radar Type 3 - Radar Statistical Performance

Trail # Test Freq. Pulse Width PRI (us) Pulses / Burst 1=Detection
(MHz) (us) 0=No Detection
1 5292 7.8 329 16 1
2 5292 9.2 359 17 1
3 5292 7.7 304 17 1
4 5293 7.5 290 18 1
5 5293 7.4 387 17 1
6 5293 8.2 303 18 1
7 5294 7.4 396 17 1
8 5295 10.0 379 18 1
9 5296 9.7 259 16 1
10 5297 8.3 258 16 1
11 5298 7.6 417 17 1
12 5299 7.0 299 18 1
13 5300 9.2 470 18 1
14 5300 6.7 475 17 1
15 5300 8.4 271 18 1
16 5300 8.1 260 17 1
17 5300 8.8 316 16 1
18 5300 6.4 467 16 1
19 5301 9.9 359 16 1
20 5302 7.8 474 17 1
21 5303 7.2 469 18 1
22 5304 8.9 261 16 1
23 5305 7.4 405 17 1
24 5306 8.2 455 16 1
25 5307 6.5 327 17 1
26 5307 7.9 417 17 1
27 5307 9.0 295 16 1
28 5308 6.7 477 18 1
29 5308 10.0 431 16 1
30 5308 9.3 263 18 1
Detection Percentage (%) 100%

FCC ID: TK4WPJ428

Page Number: 41 of 115




m I‘ Report No.: 1704RSU00206

Radar Type 4 - Radar Statistical Performance

Trail # Test Freq. Pulse Width PRI (us) Pulses / Burst 1=Detection
(MHz) (us) 0=No Detection
1 5292 14.6 474 13 1
2 5292 18.2 288 12 1
3 5292 19.0 475 15 1
4 5293 14.8 270 13 1
5 5293 12.8 358 15 1
6 5293 16.4 458 14 1
7 5294 14.1 370 13 1
8 5295 11.1 417 15 1
9 5296 15.7 454 12 1
10 5297 12.3 447 14 1
11 5298 14.2 411 16 1
12 5299 16.5 358 14 1
13 5300 18.5 480 13 1
14 5300 11.2 335 12 1
15 5300 13.6 403 14 1
16 5300 11.1 252 12 1
17 5300 13.4 455 16 1
18 5300 11.9 268 12 1
19 5301 11.9 303 16 1
20 5302 18.3 302 13 1
21 5303 11.6 499 13 1
22 5304 16.7 411 15 1
23 5305 16.7 456 13 1
24 5306 194 262 12 1
25 5307 15.3 472 12 1
26 5307 16.1 463 15 1
27 5307 18.0 486 16 1
28 5308 13.1 286 13 1
29 5308 14.6 325 12 1
30 5308 13.9 341 15 1
Detection Percentage (%) 100%

Note: In addition an average minimum percentage of successful detection across all four Short pulse radar test

P1+P,2+P,3+P4
4

waveforms is as follows: = (100%+100%+100%+100%)/4 = 100% (>80%)
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Radar Type 5 - Radar Statistical Performance

Trail # Test Freq. 1=Detection Trail # Test Freq. 1=Detection
(MHz) 0=No Detection (MHz) 0=No Detection
1 5299.2 1 16 5300.0 1
2 5296.8 1 17 5300.0 1
3 5295.2 1 18 5300.0 1
4 5294.0 1 19 5300.0 1
5 5297.6 1 20 5300.0 1
6 5298.8 1 21 5304.8 1
7 5294.4 1 22 5302.4 1
8 5295.2 1 23 5306.0 1
9 5299.6 1 24 5303.2 1
10 5296.0 1 25 5305.6 1
1 5300.0 1 26 5303.2 1
12 5300.0 1 27 5304.4 1
13 5300.0 1 28 5301.2 1
14 5300.0 1 29 5300.8 1
15 5300.0 1 30 5300.4 1
Detection Percentage (%) 100%

Type 5 Radar Waveform_1

Num of Bursts = 11
Burst Interval (us)= 1090500

Burst Off Time # Chirp PW Pulze 1 Pulze 2 Pulze 3 Start Loc Start Burst End Burst
# (us) Pulszes (MHz) {us) Prifus) Pri(us) Prifus) {us) Interval (us) Interval (us)
F300T0
1 2 18 100 1418 1744 o] FEOOTO 0 1080508
1773810
2 3 18 =) 1218 1412 1445 2107139 1080205 2181817
384267
3 z 15 k=] 1934 1253 [s] 2476481 2181818 J2T2T26
1190171
4 2 18 60 1781 1113 o] 668839 J2TaT2T 4363638
088851
g 2 18 85 1801 1728 o] 4641684 4363536 5454644
1300054
& 1 18 j=l) 1857 o] o] 5244938 5454545 6545453
1511561
T 1 18 ki) 1131 ¢} o] TABB0EE £545464 TEIEIEL
SPETTT
=} 2 18 =) 1108 1798 o] TEEEE4 TE363G3 8727271
1689259
=l 3 18 kis] 1380 1714 1358 9548106 BT27272 9518180
527895
10 z 18 85 1816 1583 o] 10080453 9818181 10909089
1205752

11 3 18 ] 1745 1094 1985 11372204 10802000 11900008

Total number of pulses in waweform = 23
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Type 5 Radar Waveform_2
Mum of Burs+ts = 19
Burst Interval (us)l= 631579
Bur=+ Off Time Chirp Pwr Pulse 1 Pulse 2 Pulse 3 Start Loc Star+t Burst E:
# us Pulses M) Cus) Pritus) Prifus) Pritus) [ Interwal fus) Interwal (us)
553836
1 1 1z 100 1366 o (=} EE3836 (=} 631578
BET3T
- 2 iz T 15785 1747 < 543025 53157 1253187
6520209
3 2 1z [=1e] 1571 1381 (=} 12 TESE0 1263153 1894736
TTI022
4 1 1z TE 1883 o (=} 2052534 1894737 25263185
T3IZ392
5 =l iz =1=] 1350 1141 1250 2TS550D 25268315 S157504
FBOO0T
=1 2 1z [=is] 1817 1754 (=} 5171457 G3157T395 FTS94TS
TOSO11
T 2 1z O 1272 1367 (=} fei=hi Ne i=] FTE0474 44210852
B0 3650
= 1 iz pRele) 1791 (= (=} 44TTS3S 4421055 BOB26531
OE2EEE
= 1 1z 85 1016 o (=} 54531695 B0O5263532 5654210
488201
10 1 1z [=1s] 1392 o (=} BEQ21612 BESS4211 B315780
491421
i1 1 iz [=1-1 1006 (= (=} Bd14425 S315790 (=R gcl=i=]
T22618
iz 2 1z O 10435 1729 (=} T137946 G3475369 TETS94T
2821307
13 2 1z [=1s] 1574 1211 (=} TOBE2025 TETSO4S B210526
Fd1428
14 2 1z {=1= 1207 1154 (=} B305338 28210627 28842105
B22T749
15 1 1z 55 1506 o (=} 9191545 GE42106 9475654
520042
16 3 1z {=ls] 1798 1BT3 1720 BTZZ096 S4T3685 101052635
BO2G16
17 2 1z (=11 1516 1871 (=} 10637103 10106284 10736842
i3 esondt 3 1z 85 1123 1306 1741 102311356 10736845 11568421
442443
19 2 1z {=ls] 19556 1205 (=} 11378319 11368422 12000000
Total number of pulses in waveform = 54
Type 5 Radar Waveform_3
Hum of Bursts = 8
Burst Interval (us)= 1500000
Burst 0ff Time # Chirp W Pulze 1 Pulze 2 Pulze 3 Start Loc Start Burst End Burst
# us Fulses (MHz) (us) Pri(us) Pri(us) Pri(uz) (us) Interval (us) Interwal(us
1000032
1 1 9 95 1954 0 0 1000032 0 1499989
1919907
2 2 9 95 1800 1008 0 2021893 1800000 2020000
1085005
3 2 9 [ils} 1118 1385 0 4019706 3000000 4439959
10195858
4 1 9 100 1288 0 0 5041798 4500000 5005000
2401388
] 1 9 50 1411 0 0 7444441 GO00000 7450000
1009148
5} 3 9 90 1724 1230 1174 8455000 THOQOO0 8255000
1616178
T 1 9 0 1083 0 0 10075308 Q000000 10459509
808007
g 1 9 kil 1880 0 0 10885376 10600000 11550000
Total number of pulszez in waveform = 12
Type 5 Radar Waveform_4
Fum of Bursts = 9
Burst Imterwal (us)= 1333333
Burst Off Time # Chirp I Pulse 1 Pulze 2 Pulze 3 Start Loc Start Burat  End Burst
# fuz) Pulzes (M=) [uz) Frifus) Pri(us] Pri(uz) [uz) Interval fus] Interwal (us)
159403
1 3 5 313} 2000 1885 1916 199403 0 1533332
1473547
2 1 5 ki) 1810 o] o] 1678861 1533333 2E6E655
2108115
3 3 5 100 1832 1554 1283 3738478 26666866 FH00008
455038
4 3 5 100 1886 1885 1519 4248353 3950005 B333391
2338623
5 3 5 65 1288 1464 15835 B591736 5333332 5666654
340837
il 2 5 95 1744 1800 o] 6946180 [ilalalatatals] THOODOT
1237022
7 3 5 95 1436 1429 1586 B187446 7959998 955330
1747550
8 3 ] 80 1112 1600 1588 0939247 9333331 10666665
1185873
5 Gh 1583 1604 1150 11133420 10666664 11550008
Total number of pulses in waveform = 24
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Type 5 Radar Waveform_5

Tum of Bursts = 10
Burst Imterwal (us)= 1200000

Total number of pulses in waveform = 26

Burst Off Time # Chirp FW Pulze 1 Pulze 2 Pulse 3 Start Loc Start Burst End Burst
# us Pulses Mz} {us) Prilus) Pri(us) Prifus) (us) Interval (us) Interval (us)
1125120
1 3 14 85 1117 1560 1524 1128120 0 11959509
274875
2 1 14 =) 13352 s} o] 1407186 1200000 2580000
1366054
3 2 14 1) 1766 1682 0 2774682 2400000 3800000
1280520
4 3 14 &5 1601 1180 1282 4058450 FE00000 4799599
1374058
5 2 14 ] 1697 1718 0 56511 4500000 BO80000
871841
[} 3 14 100 1162 1445 1877 BE1166T BO00000 7180000
18103598
7 1 14 a0 1819 4] 0 3326846 T200000 300000
179550
g 3 14 55 1419 1530 1805 5505015 400000 550009
2079742
9 1 14 75 1480 s} 0 10892511 SEO0000 10799809
555411
10 14 o5 1944 Q 0 11283402 10800000 11990000
Total number of pulses in waweform = 20
Type 5 Radar Waveform_6
Hum of Bursts = 9
Burst Interval (us)= 1333333
Burat Off Time # Chirp FW Pulze 1 Pulze 2 Pulze 3 Start Loc Start Burst  End Burst
# {uz) Pulzes (M) {uz) Prifuz) Prifuz) Pri fuz) (uz) Tnterval (uz)  Interval (us
263006
1 2 17 100 1199 1126 4] 263006 4] 1333332
1787847
2 2 17 80 1148 1379 4] 2083178 1333333 2666665
1220238
3 3 17 85 1077 1885 1503 3285940 2666666 30909008
1457802
4 1 17 o5 1203 4] 4] 4743207 3559909 5333331
753415
5 1 17 kiel 1457 4] 4] 5517825 5333352 GA66664
1646540
g 1 17 50 1831 4] 4] Tle5822 GE66EES THO90QT
18022353
T 3 17 G 1215 1261 1372 B065886 THO9008 93333350
551810
8 1 17 kiel 1967 4] 4] 05256544 9333351 10666663
1341398
17 ) 1234 1061 4] 10868909 10666664 1159999098
Total mummber of pulszes in waveform = 16
Type 5 Radar Waveform_7
Num of Bursts = 16
Burst Interval (usl= TEOOOO
Burst Off Time Chirp PY Fulse 1 Fulse 2 Pulse & Start Loc Start Burst  End Burst
# fus Fulses (NH=) fus) Fri {us) Fri (us) Fri(us) (us Interwval {us} Interwal (us)
435524
1 z & 100 1085 1045 o 485524 o 745550
382150
z z & 100 1481 1347 o 267655 TEOOOO 1465509
6093516
3 1 8 g5 1749 Q o 16659098 1600000 2249500
s05228
4 1 8 55 1758 Q o 2370976 2250000 2000000
1222248
5 1 8 50 1511 Q o 3594980 3000000 3749500
TTEDE1
8 1 8 =5 1048 Q o 4373252 3TEOOO0 4498000
436652
7 3 8 O 1233 1694 1038 4811862 4500000 5249500
521185
= z 8 5 10zo 1089 o 5737E00 5250000 5000000
804870
E 2 8 5 1547 1974 o 6644659 B000000 6749999
374417
10 1 8 55 172z Q o TOZZEIT BT50000 7499999
720424
11 1 8 o5 168 Q o 7744743 THEOO000 249999
1175148
1z 2 8 5 1335 1z86 o 5919759 8250000 5999999
255978
13 1 8 =5 1549 Q o 9178356 B000000 9749999
1059993
14 1ma 2 8 O 1150 1364 o 10239898 BT50000 10498999
15 o8 3 & 55 1593 1757 1191 11097096 10500600 11245000
565719
16 1 & =5) 1206 o o 11665356 11250000 11055009
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Type 5 Radar Waveform_8

Hum of Bursts = 8
Burst Interval (us)= 1500000

Burst Off Tinme # Chirp W Pulse 1 Pulze 2 Pulse 3 Start Loc Start Burst End Burst

# (us) Pulzes (MHz) fus) Prifus) Pri (us) Pri (us) (us) Interval (us) Interval (us)
1226001

1 3 g 85 1883 1949 1223 1226001 0 14959959
730182

2 3 g 20l 1530 1475 1945 1561338 1500000 2090000
1740115

3 3 g8 a5 1178 1507 1004 3706403 3000000 4456959
1880837

4 3 g 100 1008 1887 1738 5E90T2E 4500000 5000000
1707113

5 2 g sl 1556 1840 0 7302562 BO0AGC0 7450090
1251801

al 2 g 55 1327 1204 0 8558159 THODOOD B950009
1556863

7 1 g 80 1978 0 0 10117683 9000000 10459959
1720576

g g0 1143 1858 1002 11840107 10800000 11500509

Total number of pulszez in waveform = 20

Type 5 Radar Waveform_9

Hum of Bursts = 14
Burst Interval f(us)= 857143

Burs+t Off Time # Chirp PW Pulse 1 Pulse 2 Pulse 3 Start Loc Start Burst  End Burst
* (us) Pulses (MHz) (us) Prifus) Prilus) Prifus) (us=) Interwal{us) Interval (us)
1 ssanra 1 19 90 1762 o a BE30TZ o s57142
1104682
2 1 19 100 1120 0 o 1689506 857143 1714385
575230
a i a 19 50 1089 1469 1137 2265865 1714286 2571428
70
4 3 ] 20 1279 1353 1935 2073731 2571420 3428571
B05619
3 3 19 80 17EQ 1274 1236 3583017 3428572 4285714
1110066
6 z 19 55 1288 1311 o 4609143 4285715 5142857
1038945
T 2 19 B0 11354 1662 a 5740685 5142858 BO00000
546622
g E 19 80 1667 1847 o 5288503 BO00001 6867143
533191
a 1 19 75 1767 0 o BORET28 5857144 7714286
1366006
10 1 19 100 1748 0 o 8202601 7714287 8571420
516458
11 3 19 100 1893 1425 1110 BOOOTIT 8571430 D428572
1339847
1z 3 19 95 11359 1065 1606 10254072 8428673 10285716
13 2ooeT 1 19 5 1168 0 o 10521663 10285716 11142868
1226807
19 55 1138 1828 1798 11748528 11142859 12000001
Total mmber of pulses in wawvsform = 29
Type 5 Radar Waveform_10
Mm of Burstz = B
Burst Interval (us)= 1500000
Burst Off Time # Chirp W Pulze 1 Pulze 2 Pulze 3 Start Loc Start Burst End Burst
# s Pulses (MHz) {us) Prifus) Prifus) Prifus) {us) Interval(us) Interval (us)
2707
1 3 10 50 1274 1720 1900 2707 0 1489595
1901585
2 1 10 Q0 1285 0 0 1909586 1500000 2089509
1923066
3 1 10 66 1032 0 0 53833837 F000000 4459959
2120222
4 3 10 60 1621 1015 1200 5056151 4500000 BOBO000
184303
5 2 10 08 1380 1113 0 5143330 BO00000 7499900
1870105
5} 3 10 50 1974 1063 1989 BO15928 TEOQOD0 jeieleieleiele]
2062713
7 3 10 i3] 1051 1269 1237 10083557 BOODO0 10495959
983164
8 3 10 65 1804 1431 1729 11070348 10500000 11995509

Total number of pulses in waveform = 19
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Type 5 Radar Waveform_11

Hum of Bursts = 0
Burst Interval (us)= 1333333

Burst Off Time # Chirp P Pulze 1 Pulse 2 Pulse 3 Start Loc Start Burat End Burst
# (us) Pulses (MHz) {us) Pri(us) Pri(us) Prif(us) {us) Interval (us) Interval (us)
491292
1 1 10 B0 1732 0 0 481292 0 15333332
2151413
2 1 10 B85 1868 o] 4] 2654437 1535333 2666665
512878
3 3 10 65 1980 1210 1915 J169275 2666656 3000008
1308516
4 1 10 B0 1345 0 0 4482903 3000000 5333351
1818047
5 3 10 [als] 1617 1474 1417 BI05295 5335332 BA66564
BT1009
g 1 10 100 1995 0 0 GETEE12 BEEEEE5 TODDOAT
2189748
T 3 10 100 1681 1266 1842 DOTOREE TOROLOE 93333530
1086880
g 3 10 &0 1518 1680 1888 10171194 0333331 10666663
11588874
10 85 1724 1184 1324 11365152 10665664 11990006

Total mumber of pulszes in waveform = 19

Type 5 Radar Waveform_12

Num of Bursts = 8
Burst Interwal (us)= 1500000

Burst Off Time # Chirp W Pulze 1 Pul=ze 2 Pulze 3 Start Loc Start Burst End Burst
# us Pulzes (MHz) fus) Pri(us) Pri(us) Prilus) fus) Interval (us) Interval(us)
1263917
1 2 9 80 1669 1691 0 1253917 0 1450509
1736002
2 3 9 90 1794 1467 1436 2003369 1500000 2000000
143129
3 2 9 95 1640 1974 0 31411895 3000000 4490509
2204029
4 2 9 55 1651 1681 0 5438838 4500000 5000000
bE1861
] 2 9 50 1679 1388 0 6004031 BOOOGO0 7400000
1539201
i} 1 9 85 1639 0 0 TE46200 TROOG00 £050000
1769304
7 2 9 95 1008 1828 0 9317242 Q000G 10450009
1455565
g 2 9 85 1430 1429 0 10775643 10500000 11550009

Total mmber of pulszez in waveform = 16

Type 5 Radar Waveform_13

Mm of Bursts = 8
Burst Interval (us)= 1500000

Burst Off Time # Chirp ¥ Pulze 1 Pulse 2 Pulze 3 Start Loc Start Burst End Burst
# fus) Pulzes (MHz) fus) Pri (us) Prifuz) Prifuz) fus) Interval(uz) Interval(us
320850
1 2 5 ki 1590 1882 0 320650 0 1459699
2426083
2 1 5 60 1502 0 0 2750210 1500000 2500000
1442958
3 1 5 80 1145 0 0 4194710 000000 4495599
1380837
4 1 5 ] 1188 0 0 55EB6695 4500000 5509000
1230958
5 3 5 a0 1400 1028 1580 FB18839 AO00000 7499599
1344326
3 3 5 85 1496 1288 1368 B1£7AT4 TEODOCO 8800000
1224126
7 1 5 8 1271 0 0 9305853 9000000 10456059
2582033
2 5 a5 1706 1663 0 11979157 10500000 11980000

Total number of pulses in waveform = 14
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Type 5 Radar Waveform_14

Hum of Bursts = 11
Burst Interwal (us)= 1080809

Burst Off Time # Chirp PW Pulse 1 Pulsze 2 Pulse 3 Start Loc Start Burst End Burst

# (us) Pulses (M=) {us) Prifus) Pri (us) Prifus) {us) Interval (us) Interwval (us)
284636

1 2 14 [als) 1339 1062 s} 284636 0 1090908
1279655

2 1 14 B0 16156 o] s} 166AAE 2 1080908 2181817
1455965

3 3 14 100 1371 10935 1203 3034262 2181818 3272726
054851

4 2 14 80 1786 1170 ] 3992850 JaTETET 4363635
1413080

=) 1 14 100 14486 Q Q 5408886 4363636 5454544
TOSOT

[} 2 14 0 1741 1019 o] 5489639 5454545 5545453
1100300

T 1 14 T8 1431 o] s} G592699 5545454 TEIGIGE2
1397501

g8 2 14 [ale) 1817 1743 s} TE91631 TAIBIET 8727271
1421498

9 3 14 [l ira2 1760 1609 9416689 grarara 0818180
TTIETS

10 1 14 100 1263 o] ] 101956245 D818181 10909088
1546622

11 3 14 [=ls) 1969 1622 18085 11742130 10809090 11999998

Total number of pulszes in waweform = 21

Type 5 Radar Waveform_15

Num of Bursts = 8
Burst Interval (us)= 1500000

Burst Off Time # Chirp W Pulze 1 Pulze 2 Pulze 3 Start Loc Start Burst  End Burst
# us) Pulses (MHz) {us) Pri(us) Pri(us) Pri(us) fus) Interval fus) Interval(us)
1064461
1 3 19 ki 1960 1642 1529 1064461 0 1495999
487540
2 1 19 B0 1343 0 0 1556822 1500000 2000000
2800978
3 1 19 85 1785 0 0 4359143 3000000 4495999
1014673
4 2 19 55 1223 1162 0 B3TEEOL 4500000 5900000
1567404
5 1 19 80 1586 0 0 7346390 BO0000H0 7499509
281927
i} 3 19 100 1601 1837 1451 TE 28903 TROO000 8995000
1529236
7 2 15 90 1801 1434 0 0263028 S000000 10499950
2015635
8 2 18 65 1692 1220 0 11281658 10500000 11999555

Total mumber of pulszez in waveform = 16

Type 5 Radar Waveform_16

Hum of Bursts = 16
Burst Interval [(us)= 750000

Eurst Off Time #* Chirp ¥ Fulse 1 Fulse 2 FPulse 3 Start Loc Start Burst  End Burst
#* us Pulses (MEHz]) fus) Pri(us] Pri(us) Prifus) [STEN] Interval (us] Interwal (us)
182717
1 2 =] 55 1968 1261 o 182717 o 49000
630675
z 1 5 100 1938 o o 816602 TEOOOO 1doooos
D0S046
kS g 5 60 1s28 1003 1966 1727584 1500000 2249999
TEEO92
4 1 g O 1755 o o 2487973 2250000 2900008
TOBSET
5 ] & 95 1048 1688 1720 3196695 SOO0OO0 aT4S808
os52353
5 1 5 55 1646 =] a 4187286 3750000 4doosos
TETOEZ
7 ] 5 100 1054 1519 1237 4975004 4500000 52490099
S53110
s 1 =] 65 1278 o o 5263014 B2E0000 5005500
632435
=] 2 5 o 1498 1836 o 5546728 EO00000 57dgoog
GE3636
10 2 5 50 1984 1ds2 a 7218604 6750000 7499999
BOOE26
11 1 5 50 1702 <] o TE1TE5E TEOOOOM 3240500
919754
1z 1 =] o0 1915 o o 8730092 H2E0000 30005550
TaE1Te
13 1 5 55 1=38 o o 9534186 DO00000 o7dggsg
540608
14 1 5 60 1569 =] a 10385722 9750000 10499999
s7daEz
15 El g 20 1706 1410 1380 10761663 10600000 1124009
1iizoTo
16 5 o5 1191 o o 11878228 11250000 FRT=CEEEE]
Total number of pulses in waweform = 27
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m I‘ Report No.: 1704RSU00206

Type 5 Radar Waveform_17

Hum of Bursts = 9
Burst Interwal [us)= 1333333

Burzt Off Time # Chirp I Pulze 1 Pulze 2 Pulze 3 Start Loc Start Burst  End Burst
# us Pulzes (Mmz; (us) Pri(us) Frifus) Pri (us) us Interval(us] Interval (us)
234564
1 3 18 100 1196 1566 1467 234564 0 1333432
1377306
2 2 18 85 1263 1860 0 1616098 13333345 2666665
2342748
3 3 18 g5 1260 1735 1152 3961666 2666666 3950608
1088601
4 1 18 a5 1549 0 0 5064404 30005009 5333531
1166651
] 1 18 a5 1739 0 0 £232744 5333332 GE66664
746166
g 3 18 ki 1444 1478 1554 £980649 [aialaalatals THROLOT
2154105
T 1 18 g0 1737 0 0 9139328 TEO0603 9333530
550005
g 2 18 g0 1095 1854 0 701068 9333331 10666665
1281055
18 ki 1835 1707 1578 10888062 10666664 118995905

Total number of pulszes in waveform = 19

Type 5 Radar Waveform_18

Mum of Bursts = 8
Burst Interval (us)= 1500000

Burst Off Time # Chirp 3 Pulsze 1 Pulze 2 Pulsze 3 Start Loc Start Burst End Burst
# {us) Pulses (MHz) {us) Pri(us) Pri(us) Pri(us) fus) Interval (us) Interval(us)
1379548
1 3 8 55 1271 1873 1017 1379548 0 1489599
626548
2 2 8 85 1752 1192 0 2010255 1500000 2000005
2200256
3 2 8 65 1699 1758 0 4213455 3000000 4495999
1421660
4 2 8 50 1737 1602 0 5638669 4500000 5000005
1772622
5 3 8 95 1542 1227 1137 7414530 BO0000O0 7499559
1509175
i} 2 8 50 1415 1838 0 8927611 TEOO000 8995500
687543
T 2 8 50 15915 1152 0 0528404 9000000 10499959
2124813
8 85 1583 1893 0 11766284 10500000 11999955

Total mumber of pulszez in waveform = 18

Type 5 Radar Waveform_19

Mum of Bursts = 15
Burst Interwval fus)= 666667
Burst Off Time # Chirp EW Pulse 1 Pulse 2 Pulse 3 Start Loc Start Burst  End Burst
#* fus) Pulses (ME=z) fus) Pri (us) Pxifus) Pri(us) [SEEN] Interwal (us) Interwal (us)
388437
1 2 1T 55 1056 1ddd [¢] sssdET o SE6EEE6
510861
z 1 17 55 1522 o o S10798 BE666T 1555553
ATIAET
3 1 17 =0 1198 o o 138E3TT 1333334 2000000
1072392
4 2 1T &5 10385 1778 [¢] 2460465 2000001 ZEEEE6T
879086
s 2 1T O 1609 1dss [¢] sldzzdz 2666665 5335554
728670
8 ] 17 100 1758 1055 1355 3874018 3333336 4000001
dois1s
7 2 17 100 1504 1204 o 4369504 4000002 AGEE56S
447584
= ] 1T J=0s] 2000 1z50 1656 4B 20006 AEEE660 53335358
E3TEES
=] ] 17 50 1526 1720 1005 54562646 5355556 BO0O00 2
TTES30
10 ] 17 100 1843 1593 1424 5245754 BO0000S BE68569
sooTad
11 1 17 B0 1573 o [¢] 7OB157E EESE67T0 TEIEEEE
817621
1z 1 1T S5 1039 o [¢] TETOSTE TIEIIET S000003
651512
15 ] 17 50 14s7 1ids 1596 S523125 SO00004 SE6E5T0
558662
14 2 17 =0 1263 iszs8 o 2086226 SEE66T1 2333337
S04175
1s 1 17 L 1vod o [¢] oE03105 0355358 10000004
526545
16 ] 1T O 1089 1959 1122 1lodziaad 10000005 10666671
280840
17 2 17 55 1522 1653 o 10716604 10668672 11333338
11zosed
1s 2 17 50 1094 1144 o 11839143 11333339 12000005
Total number of pulses in waveform = 37
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Report No.: 1704RSU00206

Type 5 Radar Waveform_20

Num of Bursts = 19
Burst Interval (us)= 631579

Burs=t Off Time Chirp Fw Fulse 1 Fulse 2 Fulse 3 Start Loc Start Burst End Burst
# fus Fulses (MHz ) tas) Pxi(us) Pxi (us) Pxi(us) fas) Interval (us) Intezrval(us)
206352
1 =2 iz 85 1173 140z o 225362 o B53157T8
525288
= 1 1z =25 1304 o o SBS4z225 631579 1263157
s02110
3 1 1z [=1=] 1995 o o 14STE33 1263168 1894736
544300
kY 1 iz {=e] 1808 o o 20330354 18904737 2B28315
651104
5 3 1z 100 1218 1414 1065 2886843 2528318 3157804
B51751
=] 3 1z [=1=] 1917 1=12 1077 SE42880 315739065 STS04TS
442661
T =2 iz ™ 1878 1756 o 3220237 STE24Td 4421052
E467 39
8 3 iz TS 1517 1553 1557 4540610 4421063 5052631
TEO432
s 1 1z 50 1145 o o 5404 TES 5052632 5654210
BOOO4E
1o 3 iz [=e} 1228 1379 1668 BoOOE052 554211 B315780
G25483
11 3 iz 50 1663 11853 1313 B5395518 B315790 Bo47368
1142072
1z 1 1z 25 1958 (=] o TE41810 B04 7389 TETE047
ZZBEO3
13 =z iz (== l1zoz2 1333 @ TTT2550 TETES04E s2105265
BOZ39T
14 1 iz 50 1760 i=} o sz283582 sz10527 B542105
1070409
15 1 iz o 1657 o o 9355751 S542106 S4TIE54
235455
165 4 3 1z o 10435 119= 13569 OBEQSETT Q4T3686 1010652635
57150
1T 1 iz {=e] 1389 o o 10188081 10106264 10736842
2329850
1= =2 iz 50 1293 1743 o 11110200 10736843 11368421
B68662
19 2 1z [=i=] 11085 1=28 (=] 11721808 11588422 12000000
Total number of pulses in waveform = 36
Hum of Bursts = 13
Burst Interval (us)= 923077
Burst Off Time # Chirp Fw Pulse 1 Pulse 2 Pulsze 3 Start Loc Start Burst End Burst
# (us) Pulses (MHz] (us) Pri(us) Pri(us) Prifus) (us) Interwal (us) Interval (us)
gddads
1 1 =3 TS 1706 Q Q S44548 [s] 223075
T22266
2 1 =3 100 1872 o a 1668820 923077 1845163
4751689
3 3 =1 =) 1095 1960 1139 2045861 1845154 2TEE2350
16525684
4 1 =3 TS 1163 Q Q SETITIO 2769251 F602307
TIOIT
=) 1 =1 O 1516 ] a 4408835 36892308 46153584
352515
=] 1 =3 TS 11558 Q o 4TE2566 46153585 5533451
1517578
T 2 =3 &0 1054 1973 Q G2T5459 5538462 6461538
TI2E9
=1 3 =1 95 1514 1795 1114 TO20785 54516539 7384616
1180500
=} 3 =3 o5 1489 1163 1939 8215702 7584616 8307602
TETTLS
10 1 =3 TS 1207 Q Q E0B8012 8307503 Q230760
658456
11 1 =1 95 1834 ] a o548685 230770 10153846
745247
iz 1 =3 j=le] 1377 Q Q 10206666 10153847 11076023
16891737
13 3 =3 TO 1396 1308 1791 11888680 11076524 12000000
Total number of pulses in waveform = 22
Mum of Bursts = 16
Furst Interval (usl= 750000
Burst Off_Time # Chirp W Fulse 1 Pulse 2 Fulse 3 Start Loc Start Burst  End Burst
#* fus) Pulses (MEH=) fusl Prifus) Prifus) Pri{us) (us) Interwval (us) Interval (us)
278660
1 3 14 20 1968 1298 1376 27669 o 749999
689844
z 2 14 50 1935 1248 o 971155 THOQOO 14900090
1037246
3 2 14 =0 1696 1520 o 2011584 1500000 2240999
o344z
4 3 14 =5 1512 1025 1195 2805242 22650000 2999999
441521
5 1 14 S5 1657 ] o 3253493 felslelelalelo} 3740599
1087478
=1 2 14 75 1131 1786 o 4342628 3TE0000 4499099
544563
7 1 14 65 1242 o o 5190108 4500000 5240999
269012
= 3 14 S5 1287 1273 1283 5460362 5250000 5800099
1206783
2 2 14 50 1650 1078 o BETODSS 5000000 6749999
TEOOOZ
10 3 14 =5 1304 1602 1843 TAZIE1S 5750000 7490999
dozz32
11 3 14 50 1499 1271 1635 TEI0E98 THEOQOOD 5249009
S08351
12 2 14 20 1818 1258 o 8741335 8260000 5999999
445305
13 3 14 7O 12684 1296 1285 9189716 S000000 9749999
588370
14 3 14 55 1361 1949 1050 STE1951 STEOQ00 10459593
266108
15 2 14 &0 1450 1927 o 10652408 10500000 11249998
1260050
18 3 14 65 1181 1421 1530 11925735 11250000 11999998
Total number of pulses in waveform = 38
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