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GENERAL REMARKS
Summary

The device under test does:

Fulfill the general approval requirements as identified in this test report and was
selected by the customer.

[l Not fulfill the general approval requirements as identified in this test report
Attestations

This equipment has been tested in accordance with the standards identified in this test
report. To the best of my knowledge and belief, these tests were performed using the
measurement procedures described in this report.

All instrumentation and accessories used to test products for compliance to the indicated
standards are calibrated regularly in accordance with 1SO 17025 requirements.

| attest that the necessary measurements were made at:
Timco Engineering Inc.

849 NW State Road 45

Newberry, FL 32669

Designation #: US1070

Tested by:

Name and Title Franklin Rose, Project Manager / EMC Testing Technician
Date 08/01/2018

Reviewed and Approved by:

Name and Title  Tim Royer, Project Manager / EMC Testing Engineer
Date 08/01/2018

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 2 of 112



GENERAL INFORMATION
Definitions: FCC Part 80.5, 87.3, 90.7

The EUT is a Ship-borne Radar Station operating in the Maritime Radiodetermination
Service performing radiodetermination and/or radionavigation.

Radar. A radiodetermination system based upon the comparison of reference signals with radio signals reflected, or
re-transmitted, from the position to be determined.

Maritime radiodetermination service. A maritime radiocommunication service for determining the position, velocity, and/or other

characteristics of an object, or the obtaining of information relating to these parameters, by the propagation properties of radio
waves,

Radiolocation. Radicdetermination used for purposes other than those of radionavigation.

Radionawvigation. Radiodetermination used for the purposes of navigation, including cbstruction warning.

Radiodetermination service. A radiocommuncation service which uses radiodetermination. Radiodetermination is
the determination of the position, velocity and/or other characteristics of an object, or the cbtaining of information

relating to these parameters, by means of the propagation of radio waves. A station in this service is called a
radicdetermination staticn.

Radionavigation service. A radiodetermination service for the purpose of radionavigation. Radionavigation is the use
of radiodetermination for the purpose of navigation, including obstruction warning.

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 3 of 112



GENERAL INFORMATION

Testing Information

EUT Description

BROADBAND RADAR

FCC ID

RAYHALO24

Model Number

Halo24

Operating Range(s)

Band 1: 9.3 — 9.5 GHz

Test Frequencies

Band 1: 9390, 9400.93, 9418.11, 9427.65, 9430.7, 9427.32 MHz

Type of Emission

100MPON

Modulation

Pulse/FM Chirp

EUT Power Source

[1110-120 VAC DC Power (12 V) | U Battery Operated

Test Item

O Prototype X Pre-Production O Production

Type of Equipment

X Fixed 0 Mobile O Portable

Antenna Connector

Precision N-Connector

Modification to the EUT

The EUT was tested without the rotational antenna, using an N-type
connector for conducted power output measurement.

Test Exercise

The EUT was operated using control software provided by the
manufacturer in accordance with the user manual.

Applicable Standards

FCC CFR 47 Part 2, Part 80, Part 90 using ANSI C63.26-2015, TIA-
603-E 2015.

Referencing: ITU-R M.1177-4, NTIA “Manual Of Regulations”

Test Conditions

Laboratory temperature: 26°C, Relative humidity: 50%

Test Facility

Timco Engineering Inc. at 849 NW State Road 45 Newberry, FL
32669 USA. Designation #: US1070

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report:

988AUT18TestReport_Revl

Page 4 of 112




GENERAL INFORMATION
Operating Frequencies
EUT Intended Band(s) of Operation
Band 1: 9.3 — 9.5 GHz

Rule Part No.: FCC Part 80.45, 80.375, 90.103

(d) Radiodetermination frequency bands above 2400 MHz. (1) The radiodeterminaticn frequency bands assignable te ship and
shore stations including ship and shore radar and transponder stations are as follows: 2450-2500 MHz; 2900-3100 MHz; 5460-5650

MHz: and 9300-9500 MHz.
(2) Assignment of these bands to ship and coast stations are subject to the following conditions:

(i) The use of the 2900-3100 MHz, 5470-5650 MHz and 9300-8500 MHz bands for radiclocation must not cause harmful
interference to the radionavigation and Government radiclocation services. Additionally, the use of the 2900-3000 MHz band for
radiclocation must not cause harmful interference to the Government metecrological aids service.

(i) In the 2%20-3100 MHz and 9320-3300 MHz bands the use of fixed-frequency transponders for radicnavigation is not
permitted;
§90.103 Radiolocation Service.

(o) Frequencies available. The following table indicates frequencies available for assignment to stations in the
Radiolocation Service, together with the class of station(s) to which they are normally assigned, and the specific
assignment limitations, which are explained in paragraph () of this section:

RaDioLocaTION SERVICE FREQUENCY TABLE

Frequency or band |Class of station(s) |Limitatian
Megahertz
9300 to 9500 |....do | 10, 15, 18

{10} Speed measuring devices will not be authorized in this band.

{15} The nen-Government Radiclocation Service in this band is secondary to the Maritime Radicnavigation Stations
(part 80), the Aeronautical Radionavigation Service (part 87) and the Government Radiolocation Service.

[18) Radiolocation installations will be coordinated with the Government Meteorological Aids Service, and insofar as
practicable, will be adjusted to meet the needs of that service.

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 5 of 112



GENERAL INFORMATION
Operating Modes

The EUT operates in the following modes. For the sake of brevity, the modes are also referred to
using a alternate name, below:

Mode Name Alternate Name
<400 ft. <0.0625 nm
1/8 Nautical Mile 0.125 nm
1/4 Nautical Mile 0.25 nm
1/2 Nautical Mile 0.5 nm
3/4 Nautical Mile 0.75 nm
1 Nautical Mile 1nm
1.5 Nautical Mile 1.5 nm
2 Nautical Mile 2nm
3 Nautical Mile 3nm
4 Nautical Mile 4 nm
6 Nautical Mile 6 nm
8 Nautical Mile 8 nm
12 Nautical Mile 12 nm
16 Nautical Mile 16 nm
24 Nautical Mile 24 nm
> 36 Nautical Mile 236 nm
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 6 of 112



SUMMARY OF TESTING

Rule Part No. Test Performed Result

2.1033(c)(4), 80.207(d),

80.205(a) Modulation Characteristics PASS
N/A Pulse Characteristics N/A
2.1046(2), 80.215(2)(3), RF Power Output PASS

80.215(i)(1), (2), 90.205(r)

2.1049(i), 80.213(g),
80.209(b), 90.207(k), (n), Occupied Bandwidth PASS
90.209(b)(5)

80.211(f)(1), (2), 90.210(n),

Emission Masks PASS
(b)), )
2.1051(a), 2.1057(a)(1), . . _
80.211(f)(3), 90.210(n), (b)(3) Spurious Emissions at Antenna Terminals PASS
2.1053(a), 2.1057(a)(1), : : .
80.211(f)(3), 90.210(n), (b)(3) Field Strength of Spurious Emissions PASS
2.1055(a)(2), 80.209(b), .
90.213(a) Frequency Stability PASS
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 7 of 112



MODULATION CHARACTERISTICS
FCC Rule Parts: Part 2.1033(c)(4), 80.207(d), 80.205(a)

§80.207 Classes of emission.

(d) The authorized classes of emission are as follows:

Types of stations Classes of emission

Ship Stations'

Radiodetermination:

2.4-9.5 GHz POM.
1

Land Stations

Radiodetermination:
2.4-9.6 GHz POM.

IExcludes distress, EPIRBs, survival craft, and automatic link establishment.

§80.205 Bandwidths.

(3) An emission designator shows the necessary bandwidth for each class of emission of 2 station except that in ship earth
stations it shows the occupied or necessary bandwidth, whichever is greater. The following table gives the class of emission and
correspending emission designator and authorized bandwidth:

Class of emission Emission designator Authorized bandwidth (kHz)

PON (1 2)

('3

"2ppplicable to radiclocation and asseciated telecommand ship stations operating on 154,585 MHz, 159.480 MHz, 160.725 MHz.
160.785 MHz, 434.000 MHz, and 459.000 MHz: emergency position indicating radiocbeacons operating in the 406.000-406.1000 MHz
frequency bank: and data transmissions in the 156-162 MHz band.

Note: Per footnote 12, 80.205(a) does not state requirements for an emission designator or an
Authorized bandwidth for radar operating above 2.4 GHz. However, the class of emission shall be

PON.
100MPON Bandwidth
Worst-case 99% Occupied Bandwidth: 100.2 MHz

Note: Please see “99% Occupied Bandwidth” section for details.

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 8 of 112



PULSE CHARACTERISTICS

Test Setup Block Diagram:

STANDARD
RF POWER
EUT —» TRANSMITTER [—|
LOAD METER

Test Data:

Pulse Measurement Table

The EUT employs 16 operational modes, each consisting of a fixed array of pulses from among 7
pulse types, P1 — P7.

Pulse Name Width (ps) Rise Time (ps) Peak Power (dBm)
P1 0.025 0.0122 41.883
P2 1.6 0.182 43.500
P3 7.1 0.778 43.316
P4 14.1 1.49 43.247
P5 27.8 3.15 42.800
P6 55.2 6.58 42.559
P7 55.1 6.61 43.316
Test Data: P1 Pulse Plot

Automatic Measurements

Pulse Measurements 8 Puiser

Farameter

PulsPk 41. 883 dBm
Width 24,945 ns

Rise

Top 41,833

CH1

12.2 ns

¥ A X | Graph View - USB::0x1BFE=0x5500::9224=BTN X

Measurement stopped

dem

P1 Pulse Width = 0.024945 us
P1 Rise Time = 0.0122 Js
P1 Pulse Peak = 41.883 dBm

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 9 of 112




PULSE CHARACTERISTICS

Test Data:

Automatic Measurements

Pulse Measurements B8 puise 1

Parameter
PulsPk
Width
Rise

Top

P2 Pulse Plot

¥ # X | Graph View - USB:0x1BFEz0x5500:9224:BTN X

CH1
43.500 dem
1.5663 ps

182 ns

43. 418 dEm

P2 Pulse Width = 1.5663 Js
P2 Rise Time = 0.0122 ys
P2 Peak Power = 43.500 dBm

Test Data:

P3 Pulse Plot

Automatic Measurements v A X | Graph View - USB:0x1BFE:0X5500:9224:BTN X

Pulse Measurements B puise©

Parameter
PulsPk
Width
Rise
Top

CH1
43,316 dBm
7.0577 ps

778 ns

43,227 dBm

P3 Pulse Width = 7.0577 Js
P3 Rise Time = 0.778 us
P3 Peak Power = 43.316 dBm

Applicant:
FCC ID:
Report:

NAVICO INC.
RAYHALO24
988AUT18TestReport_Revl

.
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PULSE CHARACTERISTICS

Test Data: P4 Pulse Plot

Automatic Measurements T # X| Graph View - USB:0x1BFE:0x5500:9224:BTN x

Measurement stopped

Pulse Measurements 1 puser

Parameter CH1
PulsPk 42,247 dEm
Width 14.088 ps
Rise 1.49 us
Top 43,175 dBm

P4 Pulse Width = 14.088 s
P4 Rise Time = 1.49 Us
P4 Peak Power = 43.247 dBm

Test Data: P5 Pulse Plot

Automatic Measurements T A X | Graph View — USB:0X1BFE=0x5500:9224=BTN X

Pulse Measurements 8 puser

Parameter CH1
PulsPk 42,800 dBEm
Width 27.823 us
Rise 3.15 ps
Top 42,735 dBm

P5 Pulse Width = 27.823 Js
P5 Rise Time = 3.15 ps
P5 Peak Power = 42.800 dBm

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl
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PULSE CHARACTERISTICS
Test Data: P6 Pulse Plot

Automatic Measurements T A X | Graph View - USB::0x1BFE=0x5500:9224=BTN X

Measurement stopped

Pulse Measurements 31 puise [

1: 10 dl
Parameter CH1
PulsPk 42,559 dBm
Width 55.146 ps
Rise 6.58 Hs
Top 42.498 dEm

P6 Pulse Width = 55.146 Js
P6 Rise Time = 6.58 ps
P6 Peak Power = 42.559 dBm

Test Data: P7 Pulse Plot

Automatic Measurements v A& X | Graph View - USB:0x1BFE:0x5500:9224:BTN X

Pulse Measurements Ui puise [ Measurement stopped

Parameter CH1
PulsPk 43,316 dBm
Width 7.0577 us
Rise 778 ns
Top 43,227 dBm

P7 Pulse Width = 7.0577 Js
P7 Rise Time = 0.778 us
P7 Peak Power = 43.316 dBm

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl
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PULSE TRAIN CHARACTERISTICS

Test Data: Pulse Train Measurement Table

Operating Mode Pulse Train wit;tlhpa:z‘)a Rep Rate (us) Duty Cycle (%0)
<400 ft P1 0.025 1108.0 0.002%
1/8 nm P1 0.025 1112.0 0.002%
1/4 nm P1-P2 1.625 1023.8 0.159%
1/2 nm P1-P2 1.625 1080.0 0.150%
3/4 nm P1-P3 8.725 1031.2 0.846%
1 nm P1-P3 8.725 1051.4 0.830%
1.5 nm P1-P3 8.725 1105.1 0.790%
2 nm P1-P4 22.825 1060.0 2.153%
3 nm P1-P4 22.825 1100.0 2.075%
4 nm P1-P5 50.625 1082.0 4.679%
6 nm P1-P5 50.625 1045.0 4.844%
8 nm P1-P4, P6 78.025 1110.0 7.029%
12 nm P1-P4, P6 78.025 1110.0 7.029%
16 nm P1-P4, P6 78.025 1130.0 6.905%
24 nm P1-P4, P6 78.025 1220.0 6.395%
> 36 nm P1-P4, P7 77.925 1230.0 6.335%
Worst-case Pulse Width = 78.025 gs
Worst-case Duty Cycle = 7.029 %
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 13 of 112



PULSE TRAIN CHARACTERISTICS

Test Data: < 400 ft Mode

Automatic Measurements v A& X | Graph View - USB:0x1BFE:0x5500:9224:BTN X v X
Pulse Measurements U8 puser Measurement stopped
Parameter CH1 “
PulsPk 42.087 dBm
Width 4,0000 ps
Rise —.——— 5
Top 20.502 dBm
Period 1.1080 ms -
4 b

Marker Measurements [l Mar

-

Parameter CH1
MMkAvg -0.813 dBém
MkMin —Low- dBm
MkMax 42.087 dEm
o
« il S —D

< 400 ft Mode Repetition Rate = 1.1080 ms

Test Data: 1/8 Nautical Mile Mode

AT S EIERE v # X | Graph View - USB-Ox1BFE=0x5500:0224:BTN X L«
Pulse Measurements 3§ puiser Measurement stopped
Parameter CH1 -
PulsPk 42,424 dEm
Width 4.0000 ps
Rise I
Top 20.474 dem
Period 1.1120 ms -

4

3

Marker Measurements [gi War

-

Parameter CH1
MkMin -Low- dBm
MkMax

1/8 Nautical Mile Mode Repetition Rate = 1.1120 ms

Applicant:
FCC ID:
Report:

42,424 dem
-

3

NAVICO INC.
RAYHALO24

988AUT18TestReport_Revl
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PULSE TRAIN CHARACTERISTICS

Test Data: 174 Nautical Mile Mode

Automatic Measurements ~ # X | Graph View - USB:0x1BFE:0x5500:9224:BTN X v X
Pulse Measurements 3§l puise [ Mieasurement stopped
0 db/d
Parameter CH1 -

PulsPk 43,615 dem

Width 3.99%0 ps

Rise -.-—- =

Top 38.434 dBm

Period 1.0238 ms -
‘ »

Marker Measurements Mar

s

Parameter CH1
W A N
f
MkMin -Low- d&m / !
MkMax 43.615 dBm
‘ B b

1/4 Nautical Mile Mode Repetition Rate = 1.0238 ms

Test Data: 1/2 Nautical Mile Mode

AT S EIERE v # X | Graph View - USB-Ox1BFE=0x5500:0224:BTN X L«
Pulse Measurements 3§ puiser Measurement stopped
Parameter CH1 -
PulsPk 43,590 dBm
Width 4.0000 ps
Rise - 5
Top 29.224 dEm
Period 1.0800 ms -
b »

Marker Measurements [gi War

-

Parameter CH1
MkAvg 17,078 dEm
MkMin -Low- dBm
MkMax 43,590 dem

< - »

1/2 Nautical Mile Mode Repetition Rate = 1.0800 ms

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 15 of 112




PULSE TRAIN CHARACTERISTICS

Test Data:

Automatic Measurements

Pulse Measurements 3 Fuise [

Parameter CH1
PulsPk 43.555 dBm
Width 11.991 ps
Rize —=-=5
Top 8.779 dBm
Period 1.031Z2 m hd

4

374 Nautical Mile Mode

v # X | Graph View - USB:0x1BFE:0x5500::9224:BTN X

Measurement stopped

s

Marker Measurements Mar

-

Parameter CH1
MEMin ~Low- dem f\ J ) W
MicMax 43.555 dBm

13

3/4 Nautical Mile Mode Repetition Rate = 1.0312 ms

Test Data:

Automatic Measurements

Pulse Measurements 3§ puiser

Parameter
PulsPk
Width
Rise
Top
Period

4

1 Nautical Mile Mode

v # X | Graph View - USB:0x1BFE:0x5500:9224:BTN X

Measurement stopped

10 e,
CH1 -
43,544 dBm

11,993 us

Marker Measuremenis |

Parameter
MkAvg
MkMin
MkMax

Mar

s

CH1

23.638 dBm

A MM Ak A

—Low- dBm

43.544 dem

1 Nautical Mile Mode Repetition Rate = 1.0514 ms

Applicant:
FCC ID:
Report:

NAVICO INC.
RAYHALO24
988AUT18TestReport_Revl

- X

i e

VW
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PULSE TRAIN CHARACTERISTICS

Test Data: 1.5 Nautical Mile Mode

Automatic Measurements T A X | Graph View - USB:Ox1BFE:OX5500:9224:BTN X T X
Pulse Measurements Bl puse
Parameter CH1 -
PulsPk 43.544 dEm
Width 11,969 ps
Rise —.——— =
Top 43,285 dBm
Period 1.1051 ms -
4 »
Marker Measurements Mar
Parameter CH1 -
SOt 1 I
MicMin -Low- dEm ; i J -
MkMax 43.544 dBEm
4 »

1.5 Nautical Mile Mode Repetition Rate = 1.1051 ms

Test Data: 2 Nautical Mile Mode

Graph View — USB=:0x1BFE::0x5500::9224::BTN x ¥ X |Marker Settings T o
Measurement stopped
Markers
Marker 1 03| s
Delta 1.060 ms
Marker 2 hoeo 2| s
ORI Y 1
TV T i
2 Nautical Mile Mode Repetition Rate = 1.060 ms
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 17 of 112



PULSE TRAIN CHARACTERISTICS

Test Data: 3 Nautical Mile Mode

Graph View — USB::0x1BFE-0x5500::9224:BTN x * X | Marker Settings v
Measurement stopped

Markers
Marker 1 03| s
Delta 1,100 ms
Marker 2 1100 5 | s

3 Nautical Mile Mode Repetition Rate = 1.100 ms

Test Data: 4 Nautical Mile Mode

Graph View — USB=:0x1BFE::0x5500::9224::BTN x * X | Marker Settings v oo+
Markers
Marker 1 05| s
Delta 1081 ms
Marker 2 108235 s

4 Nautical Mile Mode Repetition Rate = 1.082 ms

Applicant: NAVICO INC.

FCC ID: RAYHALO24

Report: 988AUT18TestReport_Revl Page 18 of 112



PULSE TRAIN CHARACTERISTICS

Test Data: 6 Nautical Mile Mode

Graph View — USB:0x1BFEx0x5500:9224::BTN x ¥ X |Marker Settings v *
Measurement stopped
Markers
Marker 1 03| s
Delta 1045 ms
Marker 2 1045 3| s
6 Nautical Mile Mode Repetition Rate = 1.045 ms
Test Data: 8 Nautical Mile Mode
Graph View — USB=:0x1BFE::0x5500::9224::BTN x * X | Marker Settings oo+
Markers
Marker 1 05| s
Delta 1110 ms
Marker 2 h110 2| s
8 Nautical Mile Mode Repetition Rate = 1.110 ms
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 19 of 112



PULSE TRAIN CHARACTERISTICS

Test Data: 12 Nautical Mile Mode

Graph View — USBz0x1BFE::0x5500::9224:BTN x ¥ X |Marker Settings *
surement stopped
Markers
Marker 1 05| s
Delta 1110 ms
Marker 2 1110 5| s
12 Nautical Mile Mode Repetition Rate = 1.110 ms
Test Data: 16 Nautical Mile Mode
Graph View — USB::0x1BFE::0x5500::9224:BTN x * X | Marker Settings > *
Measurement stopped
Markers
Marker 1 05| s
Delta 1130 ms
Marker 2 1130 5| s
16 Nautical Mile Mode Repetition Rate = 1.130 ms
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 20 of 112



PULSE TRAIN CHARACTERISTICS

Test Data: 24 Nautical Mile Mode

Graph View — USB:0x1BFE:0x5500:9224:BTN x v X | Marker Settings v o+
Markers
Marker 1 03| s
Delta 1220 ms
Marker 2 220 | s
24 Nautical Mile Mode Repetition Rate = 1.220 ms
Test Data: =2 36 Nautical Mile Mode
Graph View — USB::0x1BFE:0x5500::9224:BTN x * X | Marker Settings T o+
Measurement stopped
Markers
Marker 1 05| s
Delta 1230 ms
Marker 2 130 3| s
\ A III‘\‘ i
\ i
b I TR T
|| J
> 36 Nautical Mile Mode Repetition Rate = 1.230 ms
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 21 of 112



RF POWER OUTPUT
Rule Part No.: FCC Part 2.1046(a), 80.215(a)(3), 80.215(i)(1), (2), 90.205(r)

Requirements:

§80.215 Transmitter power.

(3) Transmitter power shown on the radio station authorization is the maximum power the licensee is authorized to use. Power is
expressed in the fellowing terms:

{3) For PON and F3N emission: Mean power;

{i) A ship station must have a transmitter output not exceeding 25 watts and an ERP not exceeding 18 watts. The maximum
transmitter cutput power is permittad to be increased to 50 watts under the following conditions:

(1) Increases exceeding 25 watts are made only by radic command from the controlling coast stations; and

{2) The application for an equipment authorization demonstrates that the transmitter output power is 25 watts or less when
external radic commands are not present.

§90.205 Power and antenna height limits.

(r) All other frequency bands. Requested transmitter power will be considered and authorized on a case by case
basis.

Note: the frequency bands referred to in 90.205 do not include 9.3 — 9.5 GHz. These frequencies
are covered by clause (r).

Test Procedure: ANSI C63.26
The mean power was calculated based on formula:

Pa=Pm ~ DC
Where:

Pa Mean linear power in Watts (W)
Pm Peak linear power in Watts (W)
DC Duty Cycle in Percentage (%0)

Test Setup Block Diagram:

STANDARD
RF POWER
EUT —» TRANSMITTER >
METER
LOAD
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 22 of 112



RF POWER OUTPUT

Test Data: Power Measurement Table

Center gglt:; period Dty Mesured Cable Peak Peak Mean

Mode Freq width (us) Cycle (%) Output Loss Power Power Power
(MHz) W) (dBm) (dBm) (dBm) w) (\))
<0.0625 nm| 9390.00 0.03 1108.00 0.00% 41.883 0.400 42.283 16.92 0.00
0.125 nm 9390.00 0.03 1112.00 0.00% 43.500 0.400 43.900 24.55 0.00
0.25 nm 9400.93 1.63 1023.80 0.16% 43.500 0.400 43.900 24.55 0.04
0.5 nm 9400.93 1.63 1080.00 0.15% 43.500 0.400 43.900 24.55 0.04
0.75 nm 9418.11 8.73 1031.20 0.85% 43.500 0.400 43.900 24.55 0.21
1nm 9418.11 8.73 1051.40 0.83% 43.500 0.400 43.900 24.55 0.20
1.5 nm 9418.11 8.73 1105.10 0.79% 43.500 0.400 43.900 24.55 0.19
2nm 9427.65 22.83 1060.00 2.15% 43.500 0.400 43.900 24.55 0.53
3 nm 9427.65 22.83 1100.00 2.08% 43.500 0.400 43.900 24.55 0.51
4 nm 9430.70 50.63 1082.00 4.68% 43.500 0.400 43.900 24.55 1.15
6 nm 9430.70 50.63 1045.00 4.84% 43.500 0.400 43.900 24.55 1.19
8 nm 9427.32 78.03 1110.00 7.03% 43.500 0.400 43.900 24.55 1.73
12 nm 9427.32 78.03 1110.00 7.03% 43.500 0.400 43.900 24.55 1.73
16 nm 9427.32 78.03 1130.00 6.90% 43.500 0.400 43.900 24.55 1.69
24 nm 9427.32 78.03 1220.00 6.40% 43.500 0.400 43.900 24.55 1.57
236 nm 9427.32 77.93 1230.00 6.34% 43.500 0.400 43.900 24.55 1.56

Maximum Peak Power: 24.55 W

Maximum Mean Power: 1.73 W

POWER AT THE FINAL AMPLIFIER
Rule Part No.: FCC Part 2.1033(c)(8)

Requirement:

(c) Applications for eguipment other than that operating under parts 15, 11 and 18 of this chapter shall be
accompanied by a technical report containing the following informaticon:

(8) The dc voltages applied to and dc currents into the several elements of the final radio frequency amplifying device
for normal operation over the power range.

Test Data: Power at the Final Amplifier

INPUT POWER: (110 VAC) (11.5A) = 1265 Watts

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 23 of 112



999% OCCUPIED BANDWIDTH & EMISSION MASK
Bandwidth:

FCC Rule Parts: Part 2.1049(i), 80.213(g), 80.209(b), 90.207(k), (n), 90.209(b)(5)

§2.1049 Measurements required: Occupied bandwidth.

The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above its upper frequency
limits, the mean powers radiated are each equal to 0.5 percent of the total mean power radiated by 3 given emission
shall be measurad under the following conditions as applicable:

(i) Transmitters designed for other types of modulation—when modulated by an appropriate signal of sufficient
amplitude to be representative of the type of service in which used. & description of the input signal should be supplied.

§80.213 Modulation requirements.

(g) Radar stations operating in the bands above 2.4 GHz may use any type of modulation consistent with the bandwidth
requirements in §80.205(b).

§80.209 Transmitter frequency tolerances.

(o) When pulse medulation is used in land and ship radar stations operating in the bands above 2.4 GHz the frequency at which
maximum emission occurs must be within the authorized bandwidth and must not be closer than 1.5/T MHz to the upper and lower
limits of the authorized bandwidth where "T" is the pulse duration in microseconds. In the band 14.00-14.05 GHz the center frequency
must not vary mere than 10 MHz from 14.025 GHz.

§80.207 Types of emissions.

(k) For radiclocation operations as may be authorized in accordance with subpart F, unless otherwise provided for
any type of emission may be authorized upon a satisfactory showing of need.

(n) Other emissions. Requests for emissions other than those listed in paragraphs (c) through (&) of this section will
be considered on a case-by-case basis to ensure that the requested emission will not cause mere interference than other
currently permitted emissions.

§90.209 Bandwidth limitations.

{b) The maximum authorized single channel bandwidth of emission corresponding to the type of emission specified
in 590.207 is as follows:

STANDARD CHANMEL SPACINGS BANDWIDTH

Frequency band (MHz) Channel spacing (kHz) Authorized bandwidth (kHz)
Above 25007

2Bandwidths for radiclocation stations in the 420-450 MHz band and for stations operating in bands subject to this
footnote will be reviewed and authorized on a case-by-case basis.

Test Procedure: ANSI C63.26, 5.4.4

Note: The receiver’s automatic 99% Occupied Bandwidth function was used. The function is
identical in operation to ANSI C63.26, 5.4.4, Step e).

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 24 of 112



99% OBW & EMISSION MASK
Emission Mask:
FCC Rule Parts: 80.211(H (1), (2), 90.210(n), (b)(D), (2)

Requirements:

§80.211 Emission limitations.

{f) The mean power when using emissions other than those in paragraphs (3). (b). (c) and {d) of this section:

{1) On any frequency removed from the assigned frequency by more than 30 percent up to and including 100 percent of the
authorized bandwidth: At least 25 dB;

{2) On any frequency removed from the assigned fregquency by more than 100 percent up to and including 250 percent of the
authorized bandwidth: At least 35 dB: and

§90.210 Emission masks.

(n) Other frequency bands. Transmitters designed for operation under this part on freguencies other than listed in
this section must mest the emission mask requirements of Emission Mask B. Equipment oparating under this part on
frequencies allocated to but shared with the Federal Government, must meet the applicable Federal Governmeant
technical standards.

(o) Emission Mask B. For transmitters that are equipped with an audic low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier power (P) as follows:

(1) On any frequency removed from the assigned freguency by more than 50 percent, but not more than 100 percent
of the authorized bandwidth: At least 25 dB.

{2) On any frequency removed from the assigned freguency by more than 100 percent, but not more than 250
percent of the authorized bandwidth: At least 35 dB.

Test Procedure: ANSI C63.26, 5.4.4; ITU-R M.1177-4

Test Setup Block Diagram:

STANDARD SIGNAL
EUT ——P TRANSMITTER —>]
LOAD ANALYZER

Note: 99% OBW and Emission Mask plots are compatible, and the data has been combined in the
plots below.

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 25 of 112



99% OBW & EMISSION MASK

Test Data:

99% OBW Measurement Table

Mode Center Freq (MHz) 99% OBW (MHZz)
<0.0625 nm 9390.00 54.10
0.125 nm 9390.00 54.10
0.25 nm 9400.93 34.10
0.5 nm 9400.93 34.10
0.75 nm 9418.11 68.10
1nm 9418.11 66.10
1.5nm 9418.11 66.10
2nm 9427.65 66.10
3nm 9427.65 66.10
4 nm 9430.70 94.20
6 nm 9430.70 94.20
8 nm 9427.32 98.20
12 nm 9427.32 98.20
16 nm 9427.32 98.20
24 nm 9427.32 100.20
236 nm 9427.32 100.20

Max Occupied Bandwidth of EUT = 100.20 MHz

EUT Emission Designator = 100MPON

Applicant:
FCC ID:
Report:

NAVICO INC.
RAYHALO24

988AUT18TestReport_Revl
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99% OBW & EMISSION MASK

Test Data: < 400 ft Mode 9996 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBWN 1 VHz RF ALt O dB
41.8 dBm 17.69 dBn VBN 10 MHz
30.8 dBm 9.39300601 GHz  SNT 10 me unit B
41_€
5.8 0B Offset v T
LiMiT o - passep + [ 17-69 d=

9.39300601 GHz

S o 54_10821643 Mz
1 V11 g -1.49 dBn
2 b 9.36204580 Gz
/ V12 1] 3.76 dBn
i P D[L O_ 41705411 Gz
IN1
-nas e
/ f

. paL .
. | o My |

LSt N Al A AT AR AT e AV PN AAASARRIF A RN VA
—4C
-5C
-6C
-7C
-78.z
Center 9.39 CGHz 100 M=/ Soan 1 GHz
Date: 1.JAN_1997 05:05:40

< 400 ft Mode 99% OBW = 54.108 MHz

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 27 of 112



99% OBW & EMISSION MASK

Test Data: 1/8 Nautical Mile Mode 9926 OBW Plot

Mex/Ref Lvl  Marker 1 [T1] RBW 1Mz RF ALt O B
43.5 dBm 17.69 dBn VBV 10 Mz
30.8 dBm 9.39100200 GHz  SNT 10 me unit By
43t
AC—45=8 HSSE Y113 1I7-69 dB
9.39100200 GHz
3 oPB 54-10821643 M
V11 1] -1.23 din
2C 9.36294589 GHz
/\ V12 ma 4.01 B
O _ 41705411 GH=z

M= -

L\4 NI

S<KBRAD
c IVIEN ul\y/A

SRS 8 moer vy .y e v v T e S L R R A A IR AT e A iy
-4C
-5C
-6C
-7C
-76.E
Cartter 9.39 GHz 100 MHz/ Span 1 GHz
Date: 1_JAN_1997 05:04:06

1/8 Nautical Mile Mode 99% OBW = 54.108 MHz

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 28 of 112



99% OBW & EMISSION MASK

Test Data: 1/4 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt O dB
43.5 dBm 38.77 dBm VBW 10 MHz
30.8 dBm 9._.40724403 GHz SWT 10 ms unit dBr
43.E
4—45-8 Frese . D & i 38377 dB A
LIMIT - PASSED A
9.40794403 GHz
ac PN B OE813657 M
J‘? V11 g 17.69 dBn
2C 2 938990796 G
\ V12 ] 23.53 dBn
1 e ohe 0_42397600_CGHz
IVISND L NG
REN e

-3C \/A'\L L A L WA CAFYN(TS 2 rwey VY Wy TV AR A

-4C

-5C

Center 9.40093 GHz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 05:01:58

1/4 Nautical Mile Mode 99% OBW = 34.068 MHz

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 29 of 112



99% OBW & EMISSION MASK

Test Data: 1/2 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt O dB
43.5 dBr 3864 dBn VBN 10 MHz
30.8 dBm 9.40504002 GHz  SNT 10 ne uniit B
43.E
Ac—45-8 ==t D & i 3364 dB
LIMIT - PASSED
9.40594002 GHz
<'e oPB 34.06813627 M
J J'Y"Z VT1 18.30 cBn
2 9-38900796-G
\ V12 ] 23.71 dBn
= —r v 9 _423976090 _GH=
VISND =L IN]
c IVIBEN ave

-3C A. Ab ik [ M M.ﬂ "
o/ VAV T e g VI NS IR A AN AR A A AN A
-4C
-5C
-6C
-7C
-76.E
Center 9.40093 GHz 100 M=/ Soan 1 GHz
Date: 1.JAN_1997 05:00:19

1/2 Nautical Mile Mode 99% OBW = 34.068 MHz

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 30 of 112



99% OBW & EMISSION MASK

Test Data: 374 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.5 dBr 43.43 dBn  \VBW 10 Mz
40.8 dBm 9.45318014 GHz 4 SWT 10 = unit dBr
43.E
4_c a5 {\ A 4 e oy
B HSEE i R | 43-43
H? 9.45318014 GHz
ac oFB 63-13627255 M
TL I V11 26.87 dBn
2C 9.39506391 GHz
/ I V12 ] 33.53 dB
=y === u O_462320018 GH=
VISND =L
IN1
c IVIBEN / VA

-1C
A/ \
Al } 1AM N

-2C AWABANAIAANAA WA VSRR VAR AR LAY

-3C

-4C

-5C

Canter 9.41811 Gz 100 MHz/ Sopan 1 GHz
Date: 1.JAN.1997 05:08:34

3/4 Nautical Mile Mode 99% OBW = 68.136 MHz

Applicant: NAVICO INC.
FCC ID: RAYHALO24
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99% OBW & EMISSION MASK

Test Data: 1 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.5 dBm 43.43 dBn  \VBW 10 MHz
40.8 dBm 9.45117613 GHz 4 SWT 10 me Unit B
43t
AC—45.8 Frset il Y g I
LIMIT 2 PASSED -
9.45117613 GHz
- N &5 Liss
/ V11 30.66 dB
2C 9_39706792 GHz
/ V12 ] 34.91 dBy
0w =r =y =y O _46320018 GH=
IVISND L NG
c IVIEA / ave

NN ] W \MW“JW‘ WW“A—WW‘V—\

-3C

-4C

-5C

-6C

-7C
-76.E

Caenter 9.41811 Gz 100 MHz/ Sopan 1 GHz

Date: 1.JAN_1997 05:09:40

1 Nautical Mile Mode 99% OBW = 66.132 MHz

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 32 of 112



99% OBW & EMISSION MASK

Test Data: 2 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.9 dBm 43.80 dBn VBN 10 MHz
40.8 dBm 9.43466403 GHz SWT 10 me unit dBr
43.¢
ac—45.8 =t \[ Vo o AD oy

LiMiT passeD - LA i
H 9.43466408 GHz

\

3C oPB 66.13226453 MHz

/ \ \ V11 29.52 dBn

oC | O _30658788 GH=

/ \ V12 ] 36.08 dBv

== == Q_46272014 Gz
VISND =L NG
IVIBEN / \ VA

C [ |
-1C /
A A 3 At mw \l A HAM Ak A A -

-2C A A AT NP R AW R WA v o wmv'v-'w-wv A"l -'w wwrw'\jjv"v-\

Center 9.42765 Gz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 05:-20:-38

2 Nautical Mile Mode 99% OBW = 66.132 MHz

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 33 of 112



99% OBW & EMISSION MASK

Test Data: 3 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.9 dBm 43.80 dBn  VBM 10 MHz

40.8 dBm 9.43466408 GHz 4 ST 10 = unit dBr

43.¢€
ac—A45.8 =t [\ Y4 P 43-80-dB
LIMIT - passeD © A -

9.43466403 GHz

3C oPB 6613226453 Mz

/ \ V11 29.66 dBn

oC O _30658788 GH=

/ V12 ] 36.22 dBy

O _A4A6272014 GHz

=" s
(> Ny

v N
JVAX VA

. /[

i

Center 9.42765 Gz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 05:15:46

3 Nautical Mile Mode 99% OBW = 66.132 MHz

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 34 of 112



99% OBW & EMISSION MASK

Test Data: 4 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.9 dBm 43.61 dBm VBN 10 MHz
40.8 dBm 9.43370601 GHZ} .?ﬁT 10 me unit dBr
43.¢
aC 45 8 =) o n A =] AD A

= T i 43-61 B A
ﬁ \ 9._43370601 GHz
3C

orB 94_18837675 M
/ V11 31.08 dBv
oC O _39763387 GH=
/ V12 ] 43.24 dB
I7e I 9_49182224 CGHz
IVISND L
IN1
IVIBEN / VA
C

AANA- N AN AN N~ T ARRAANIGAARN AW AT, M
-3C
-4C
-5C
-6C
-7C
-76.1
Center 9.4307 GHz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 05:-22:17

4 Nautical Mile Mode 99% OBW = 94.188 MHz
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99% OBW & EMISSION MASK

Test Data: 6 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.9 dBm 43.61 dBn  VBW 10 MHz
40.8 dBm 9.43370601 GHz g QT 10 ms unit B
43.¢ 3
a—45-8 = [ Y 1-Fr 43-61 B gy
LIMIT - PASSED A
%Y 9.43370601 GHz
ac orB 94_18837675 M
/ “ V11 30.02 dB
oC | O _39763387 Gz
/ V12 ] 43.06 dB
T Q_49182224 Gz
VISND =L INa
IVIEN ul\y/A

. /
» Aﬂ/ \ . -

Center 9.4307 GHz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 05:24:46

6 Nautical Mile Mode 99% OBW = 94.188 MHz
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99% OBW & EMISSION MASK

Test Data: 8 Nautical Mile Mode 9926 OBW Plot

Mex/Ref Lvi Marker 1 [T1] RBW 1Mz RF ALt 10 cB
43.9 dBm 43.61 dBn  \BA 10 MHz
40.8 dBm 9.43433403 GHz 10 me unit dBr
43.¢€
4c—45-8 et Y1 Frii 43-61 &
ﬁ \ 9.43433403 GHz
3C oPB 98.19639279 M
/ \J ‘ V11 30.85 dBv
oC 0_302326138 GH=
/ ‘ V12 ] 42.87 dBv
T N Q_49645; GHz
MS<BRAD / \ INI
c IVIBEN VA

Center 9.42732 Gz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 05:26:-30

8 Nautical Mile Mode 99% OBW = 98.196 MHz
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99% OBW & EMISSION MASK

Test Data: 12 Nautical Mile Mode 9926 OBW Plot

Max/ReF LvI Marker 1 [T1] RBW 1Mz RF ALt 10 B
43.9 dBr 43.61 dBn VB 10 Mz
40.8 dBr 9.43433408 GHz 4 10 me unit dBr
.
434E 158 =t Nl v, [T1] A3-61-dB
LIMIT 1 PASSED
% \ 9.43433403 GHZz
ac oPB 98-19639279 M
/ \l V11 30.55 dBv
oC 0_302326138 GH=
/ V12 ] 42.87 dBv
T N O 49645 GHz
MS<BRAD / INI
c IVIBEN ave

Center 9.42732 Gz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 05:27:-26

12 Nautical Mile Mode 99% OBW = 98.196 MHz
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99% OBW & EMISSION MASK

Test Data: 16 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.9 dBr 43.61 dBm VB 10 Mz
40.8 dBm 0.43433403 GHz 10 me unit dBr
43¢ 3
ac—45.8 =t 1A Y4 il AB-61-dR
LIMIT 1l PASSED
9.43433403 GHz
3C oPB 98-19639279 M
/ \ V11 31.93 dB
oC 0_30226188 G-z
/ \ V12 ] 42.87 dB
(T —— 0_49645 GHz
VISND =L IN]
IVIEN ul\y/A

c /
-1C

Center 9.42732 Gz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 05:-29:45

16 Nautical Mile Mode 99% OBW = 98.196 MHz
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99% OBW & EMISSION MASK

Test Data: 24 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.9 dBm 43.61 dBm VBN 10 Mz
40.8 dBm 9._43433403 GHz 10 ms unit dBr
43.¢
4c—45-8 et i Y4 Frii 43-61d&
LaMIT -| PASSED
9._43433403 GHz
3c o 1(D_L % T
/ V11 31.20 dB
e 0.39326188 GH=
/ V12 ] 43.06 dB
0 e e—— 9_49846 G-z
IVISND L NG
IVIEN Ve
c / \
-1C U
M\( -
~ 20 TR ARI A A e A G e R AT e T | T e e e
-3C
-4C
-5C
-6C
-7C
-76_1
Certter 9.42732 GHz 100 MHz/ Span 1 GHz
Date: 1_JAN_1997 05:31:(4

24 Nautical Mile Mode 99% OBW = 100.200 MHz
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99% OBW & EMISSION MASK

Test Data: = 36 Nautical Mile Mode 9926 OBW Plot

Max/Ref Lvi Marker 1 [T1] RBN 1 VHz RF ALt 10 dB
43.9 dBm 43.61 dBm VB 10 MHz
40.8 dBm 9.43433403 GHz 10 ms unit B
43.¢€
4—45-8 =t i Y4 Frii A3-61d&
LIMIT z| PASSED
9.43433403 GHz
3c A\, g 1> :‘L(D_L % r
} V11 g 32.17 dBn
oC 0_30226188 G-z
/ V12 ] 43.06 dB
=" = = Q_49846 GHz
VISND =L NG
IVIEN ul\y/A

E_

f—

|
8

Center 9.42732 Gz 100 MHz/ Sopan 1 GHz
Date: 1.JAN_1997 056:32:23

> 36 Nautical Mile Mode 99% OBW = 100.200 MHz
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SPURIOUS EMISSIONS AT ANTENNA TERMINAL (CONDUCTED)
FCC Rule Parts: Part 2.1051(a), 2.1057(a)(1), 80.211(H)(3), 90.210(n), (b)(3)

§2.1057 Frequency spectrum to be investigated.

(2) In all of the measurements set forth in §82.1051 and 2.1053, the spectrum shall be investigated from the lowest
radic frequency signal generated in the equipment, without going below 9 kHz, up to at least the freguency shown below:

(1) If the equipment operates below 10 GHz: to the tenth harmonic of the highest fundamental frequency or to 40
GHz, whichever is lower.

§80.211 Emission limitations.

(f) The mean power when using emissions other than those in paragraphs (a). (b), (c) and (d) of this section:

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized bandwidth: At least 43
plus 10log; 5 (mean power in watts) dB.

§90.210 Emission masks.

(n) Other frequency bands. Transmitters designed for operation under this part on freguencies other than listed in
this section must meet the emission mask requirements of Emission Mask B. Equipment operating under this part on
frequencies allocated to but shared with the Federal Government, must meet the applicable Federal Government
technical standards.

(b) Emission Mask B. For transmitters that are equipped with an audic low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier power (P) as follows:

(3) On any frequency removed from the assigned frequency by more than 250 percent of the authorized bandwidth:
At least 43 + 10 log (P) dB.

Test Setup Block Diagram:

STANDARD
SIGNAL
EUT - »| TRANSMITTER |—Jp| TAPEREDWAVE L,
LOAD GUIDE(S) ANALYZER

Note: Frequencies below the fundamental were pre-scanned, and the pre-scan data was included
below, and tabular data has been included to compare the calculated value of the noise floor
based on the bandwidth compensation formulae, found in ITU-R M.1177, Annex 1 (cited below)
with the limit.

Note: Frequencies above the fundamental were pre-scanned for all emissions prior to capturing
data. All emissions above the noise floor are shown below, and tabular data has been included to
compare the calculated value of emissions based on the bandwidth compensation formulae, found
in ITU-R M.1177, Annex 1 (cited below) with the limit.

Unwanted spurious emission max worst-case emission:

0.5 nm Mode, 2" Harmonic

Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Procedure: TIA 603-E, 2.2.13; ITU-R M.1177-4, Annex 1

2 Reference bandwidth

For radar systems, the reference bandwidth, B, used to define unwanted emission limits

(Recommendations ITU-R SM.329 and ITU-R SM.1541, and RR Appendix 3) should be calculated

for each particular radar system. For the four general types of radar pulse modulation utilized for

radionavigation, radiolocation, acquisition, tracking and other radiodetermination functions,
the reference bandwidth values are determined using the following formulas:

- for FM or chirped radar, the square root of the quantity obtained by dividing the chirp
bandwidth (MHz) by the pulse length (us) (e.g. if the FM 1s from 1250 MHz to 1280 MHz
or 30 MHz during the pulse of 10 pus. then the reference bandwidth 1s
(30 MHz/10 us)"* = 1.73 MHz):

In all cases. where the bandwidths above are greater than 1 MHz. then a reference bandwidth, B,
of | MHz should be used.

3 Measurement bandwidth and detector parameters

The measurement bandwidth. B,,, 1s defined as the impulse bandwidth of the receiver and 1s greater
than the IF bandwidth, By, (sometimes referred to as resolution bandwidth for spectrum analyzers).
The measurement bandwidth, B,,, may be derived from the following equation:

B‘.” = Bvr x MBR

The MBR needs to be determined for the measurement receiver being used. MBR 1s approximately
3/2 for a =3 dB IF bandwidth Gaussian filter as typically used in many commercial spectrum
analyzer recervers (in some instruments the IF bandwidth is defined at the —6 dB point).

An appropriate receiver IF bandwidth should be selected to give one of the following recommended
measurement bandwidths.

Measurement
bandwidth B,,! (B./T)"* for swept-frequency (FM, or chirp) radars, where B, is the range of
frequency sweep during each pulse and 7 1s the pulse length (e.g. if radar
sweeps (chirps) across the frequency range of 1250-1280 MHz (= 30 MHz
of spectrum) during each pulse, and 1f the pulse length 15 10 us. then the
measurement bandwidth should be < ((30 MHz)/(10 ps))"”* = J3 MHz =

1.73 MHz. In accordance with footnote ! a measurement bandwidth close to
but less than or equal to 1 MHz should be used 1n this example.

IN

Video bandwidth

\Y

measurement system bandwidth.
Detector positive peak.

I In all cases, if the above derived measurement bandwidth is greater than 1 MHz, then the corrections
described m § 3.2 should be used.

Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Procedures, Con’t.

3.2
3.2.1

Measurements within the spurious domain

Correction of the measurement within the spurious domain

Where the measurement bandwidth, B, differs from the reference bandwidth, B, a correction
factor needs to be applied to the measurements conducted within the spurious domain to express the

results in the reference bandwidth. Then the following correction factor should be applied:

Spurious level, B,,,= Spurious level (measured i B,,) + 10 * log(B,e/B)

NOTE 1 — This correction factor should be used except where it 1s known that the spurious is not noise-like,
where a factor between 10 and 20 log(B,.fB,,) may apply and may be derived by measurements in more than
one bandwidth. In all cases the most precise result will be obtained using a measurement bandwidth (B,,)
equal fo the reference bandwidth. For radars operating above 1 GHz the reference bandwidth (B,¢) is 1 MHz.

Bandwidth Compensation Calculation Table:

MBR Bm Correction | Correction
T (ps) Bc (MHz) Bref (MHz) (MHz) (MH2z) (dBm) (dBm)
If 3/2 > Bref, Aermo Arerfrmmo
Ll I:I'otal rl:ulse 9903 :BW (B::_/TB)A?.S iy Bref;ll' B 2 ;le;e_f, Bif XMBR= | BmN(:Sf,' wox | i BEr:"js'l‘?”z'o .
LN () Gli2) = bre (for measuring) se3/2 - m Log(Bref/Bm) Log(Bref/Bm)
= Or;?n625 0.025 54.1 46.519 1.0 1.500 29.831 10.144 29.831
0.125 nm 0.025 54.1 46.519 1.0 1.500 29.831 10.144 29.831
0.25 nm 1.625 34.1 4.581 1.0 1.500 9.697 0.077 9.697
0.5 nm 1.625 34.1 4.581 1.0 1.500 9.697 0.077 9.697
0.75 nm 8.725 68.1 2.794 1.0 1.500 5.402 -2.070 5.402
1 nm 8.725 66.1 2.752 1.0 1.500 5.273 -2.135 5.273
1.5 nm 8.725 66.1 2.752 1.0 1.500 5.273 -2.135 5.273
2 nm 22.825 66.1 1.702 1.0 1.500 1.096 -4.223 1.096
3 nm 22.825 66.1 1.702 1.0 1.500 1.096 -4.223 1.096
4 nm 50.625 94.2 1.364 1.0 1.364 0.000 -4.771 0.000
6 nm 50.625 94.2 1.364 1.0 1.364 0.000 -4.771 0.000
8 nm 78.025 98.2 1.122 1.0 1.122 0.000 -4.771 0.000
12 nm 78.025 98.2 1.122 1.0 1.122 0.000 -4.771 0.000
16 nm 78.025 98.2 1.122 1.0 1.122 0.000 -4.771 0.000
24 nm 78.025 100.2 1.133 1.0 1.133 0.000 -4.771 0.000
> 36 nm 77.925 100.2 1.134 1.0 1.134 0.000 -4.771 0.000
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS
Limit Calculation Part 80.211(f)(3)

43 + 10 x Log(Power, in Watts)

Mode Measured Output (dBm) 43+10 x Log(P) Limit (dBm)
<0.0625 nm 41.883 -13.00
0.125 nm 43.500 -13.00
0.25 nm 43.500 -13.00
0.5 nm 43.500 -13.00
0.75 nm 43.500 -13.00
1nm 43.500 -13.00
1.5 nm 43.500 -13.00
2nm 43.500 -13.00
3 nm 43.500 -13.00
4nm 43.500 -13.00
6 Nnm 43.500 -13.00
8 nm 43.500 -13.00
12 nm 43.500 -13.00
16 nm 43.500 -13.00
24 nm 43.500 -13.00
236 nm 43.500 -13.00
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UNWANTED SPURIOUS EMISSIONS

Test Data: 30 MHz to 9 GHz Scan, Peak Table
Spurious
Emissi(_)n Noise floor, Low End, Out of Band
Peak Marker in Correction
LoEs Bref (dBm) (dBm)
o= diaox | comeneaionm | a10x1090) | yargn )

< 0.0625 nm -31.43 10.144 -21.286 -13.00 -8.286
0.125 nm -30.12 10.144 -19.976 -13.00 -6.976
0.25 nm -31.27 0.077 -31.193 -13.00 -18.193
0.5 nm -30.47 0.077 -30.393 -13.00 -17.393
0.75 nm -30.75 -2.070 -32.820 -13.00 -19.820
1 nm -30.72 -2.135 -32.855 -13.00 -19.855
1.5 nm -30.72 -2.135 -32.855 -13.00 -19.855
2 nm -30.59 -4.223 -34.813 -13.00 -21.813
3 nm -31.21 -4.223 -35.433 -13.00 -22.433
4 nm -31.21 -4.771 -35.981 -13.00 -22.981
6 nm -31.21 -4.223 -35.981 -13.00 -22.981
8 nm -30.88 -4.771 -35.651 -13.00 -22.651
12 nm -30.88 -4.771 -35.651 -13.00 -22.651
16 nm -31.08 -4.771 -35.851 -13.00 -22.851
24 nm -30.80 -4.771 -35.571 -13.00 -22.571
36 nm -30.94 -4.771 -35.711 -13.00 -22.711

Worst-case Emission: 0.125 nm Mode

Applicant:
FCC ID:
Report:

NAVICO INC.
RAYHALO24

988AUT18TestReport_Revl
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UNWANTED SPURIOUS EMISSIONS

Test Data: < 400 ft Mode, 30 MHz to 9 GHz Plot

® “RBNV 1 MHz Marker 1 [T1 ]
“ VBN 3 Mz -31.43 dBr
Ref 41.9 dBm “Att 15 dB SAT 55 ms 7260625000 GHz
- A Offfct—2913 0B
PN
—3C
Ew=2
= . .
—1C
PS
~C
0
DL -13 ¢Bm e
AC
m—20
0 il
,WWW&NWWWMWN st |
40
80
Center 4.515 Gz 897 MWHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:59:59
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UNWANTED SPURIOUS EMISSIONS

Test Data: 1/8 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —-30.12 B
Ref 43.5 cBm “Att 15 dB ST 55 ms 6.872500000 GHz
| Offtet 203 B
N
m |
v
LM
20
10
PS
~C
~—1C
D1 -13 ¢Bm 3B
AC
- —2C
7
T PV EAVI IV AV Py WPUVICY (WY INN PR STV PR I
~—4C
~—8C
Center 4.515 GHz 897 MHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:59:11
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UNWANTED SPURIOUS EMISSIONS

Test Data: 1/4 Nautical Mile Mode, 30 MHz to 9 GHz Plot

% “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz -31.27 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 3.436875000 GHz
| Offtet 203 B
PN
m |
v
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20
10
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~C
-1
D1 -13 ¢Bm e
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- —2C
h— d.; 1
B ®
~—8C
Center 4.515 GHz 897 MHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:58:34
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UNWANTED SPURIOUS EMISSIONS

Test Data: 1/2 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz -30.47 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 3.940000000 GHz
| Offtet 203 B
PN
m |
v
LM
20
10
PS
~C
mC
D1 -13 ¢Bm 3B
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~—2C
E
" YRR TN FYP
T VWPV S WY kA ket kbR AA AN b g Jh
B ®
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Center 4.515 GHz 897 MHz/ Span 8.97 GHz
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UNWANTED SPURIOUS EMISSIONS

Test Data: 3/4 Nautical Mile Mode, 30 MHz to 9 GHz Plot

% “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —-30.75 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 2.933750000 GHz
| Offtet 203 B
PN
m |
v
LM
20
10
PS
~C
-1
D1 -13 ¢Bm e
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- —2C
1
m-3C
B ®
~—8C
Center 4.515 GHz 897 MHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:57:19
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UNWANTED SPURIOUS EMISSIONS

Test Data: 1 Nautical Mile Mode, 30 MHz to 9 GHz Plot

% “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —-30.72 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 6.872500000 GHz
| Offtet 203 B
PN
m |
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20
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o L WWWWWWMWWMW
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Center 4.515 GHz 897 MHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:56:48
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 52 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 1.5 Nautical Mile Mode, 30 MHz to 9 GHz Plot

% “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —-30.94 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 6.570625000 GHz
| Offtet 203 B
PN
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10
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D1 -13 ¢Bm e
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B ®
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Center 4.515 GHz 897 MHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:56:04
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UNWANTED SPURIOUS EMISSIONS

Test Data: 2 Nautical Mile Mode, 30 MHz to 9 GHz Plot

% “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —-30.59 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 6.700000000 GHz
| Offtet 203 B
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UNWANTED SPURIOUS EMISSIONS

Test Data: 3 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —31.21 B
Ref 43.5 cBm “Att 15 dB ST 55 ms 7.203125000 GHz
| Offtet 203 B
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UNWANTED SPURIOUS EMISSIONS

Test Data: 4 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz -30.35 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 4.500625000 GHz
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UNWANTED SPURIOUS EMISSIONS

Test Data: 6 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —-30.94 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 4.960625000 GHz
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UNWANTED SPURIOUS EMISSIONS

Test Data: 8 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz -30.88 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 3.523125000 GHz
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Report: 988AUT18TestReport_Revl Page 58 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 12 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz -30.88 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 6.628125000 GHz
| Offtet 203 B
PN
me |
v
LM
20
10
PS
~C
~—1C
D1 -13 ¢Bm 3B
AC
- —2C
1
m-3C
sl S AN AU B A o AT AA A A, i
B ®
~—8C
Center 4.515 GHz 897 MHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:52:03
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 59 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 16 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz -31.08 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 2.876250000 GHz
| Offtet 203 B
PN
me |
VAXH
LM
20
10
PS
~C
--1c
D1 -13 ¢Bm e
AC
- —2C
i 1
=~ i A WWWMWWMMW
B ®
~—8C
Center 4.515 GHz 897 MHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:51:26
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 60 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 24 Nautical Mile Mode, 30 MHz to 9 GHz Plot

® “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —-30.80 cBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 3.781875000 GHz
| Offtet 203 B
PN
me |
v
LM
20
10
PS
~C
--1c
D1 -13 ¢Bm e
AC
- —2C
1
m-3C
) ;WWWWMWWWM
B ®
~—8C
Center 4.515 GHz 897 MHz/ Span 8.97 GHz
Date: 25.JUL.2018 16:50:30
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 61 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 36 Nautical Mile Mode, 30 MHz to 9 GHz Plot

% “RBN 1 MHz Marker 1 [T1 ]
“VBN 3 MHz —-30.94 dBr
Ref 43.5 cBm “Att 15 dB ST 55 ms 5.578750000 GHz
| Offtet 203 B
PN
me |
v
LM
20
10
PS
~C
--1c
D1 -13 ¢Bm e
AC
- —2C
1
m-3C
MKMWWMWWMWMMWMMM
B ®
~—8C
Start 30 MHz 897 MHz/ Stop 9 GHz
Date: 25.JUL.2018 16:49:49
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 62 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 2"¢ Harmonic Peak Table
Spurious
Emlssu_)n 2nd Harmonic
Peak Correction
Center Output (dBm)
Mode Freq
Power
(MH2) (dBm) Measured 43+10 x

If Bm > 1, 20 Harmonic . Corrected .
Peak in Log(P) Margin

X Frequency Bref to Bm Lot (dB)

Log(Bref/Bm) (MHz) (dBm) (dBm) (dBm)

< 0.0625 nm 9390.00 41.883 29.831 18780.000 -46.470 -16.639 -13.00 3.64
0.125 nm 9390.00 43.500 29.831 18780.000 -46.340 -16.509 -13.00 3.51
0.25 nm 9400.93 43.500 9.697 18801.860 -24.940 -15.243 -13.00 2.24
0.5 nm 9400.93 43.500 9.697 18801.860 -24.850 -15.153 -13.00 2.15
0.75 nm 9418.11 43.500 5.402 18836.220 -24.730 -19.328 -13.00 6.33
1 nm 9418.11 43.500 5.273 18836.220 -24.730 -19.457 -13.00 6.46
1.5 nm 9418.11 43.500 5.273 18836.220 -24.730 -19.457 -13.00 6.46
2 nm 9427.65 43.500 1.096 18855.300 -23.780 -22.684 -13.00 9.68

3 nm 9427.65 43.500 1.096 18855.300 -24.140 -23.044 -13.00 10.04

4 nm 9430.70 43.500 0.000 18861.400 -23.780 -23.780 -13.00 10.78

6 nm 9430.70 43.500 0.000 18861.400 -24.140 -24.140 -13.00 11.14

8 nm 9427.32 43.500 0.000 18854.640 -24.390 -24.390 -13.00 11.39
12 nm 9427.32 43.500 0.000 18854.640 -24.020 -24.020 -13.00 11.02
16 nm 9427.32 43.500 0.000 18854.640 -24.510 -24.510 -13.00 11.51
24 nm 9427.32 43.500 0.000 18854.640 -24.390 -24.390 -13.00 11.39
> 36 nm 9427.32 43.500 0.000 18854.640 -24.610 -24.610 -13.00 11.61

* Indicates No emission was present and/or emission was below noise floor of instrumentation

Worst-case Emission: 0.5 nm Mode

Applicant:
FCC ID:
Report:

NAVICO INC.
RAYHALO24
988AUT18TestReport_Revl

Page 63 of 112




UNWANTED SPURIOUS EMISSIONS

Test Data: < 400 ft Mode, 2nd Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBW 1Mz RF ALt O cE
O dBm -46.47 dBn VBN 10 MHz
-10.8 dBm 18.78256513 GHz  SNT 10 ms unit dBr
C
4.2 dB Offset Vi 4647 dBn
_1C 8_78256513 GHz
—D1 -13 dBm
-2C
-3C
N1
Y Y =) e

[ —
Gﬁ

_7CWWWWWU/V (PSS YOI FITI Pareeew
-8C
-9C
-10¢
-11¢
-12¢
Carter 18.749499 GHz 100 MHz=/ Soan 1 Gz
Date: 1_.JAN_1997 06:43:40
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 64 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 1/8 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBA 1ME RF ALt O cE
O dBm -46.34 dBm VB 10 MHz
-10.8 dBm 18.77955912 GHz ST 10 ms unit B
C
4.2 dB Offset Vi g —46.34 dBn
_1C 8_77955912 GHz
—D1 -13 dBr
-2C
-3€
N1
Y Y =) e

—7 ¥

-8C

—-9C

-10C

-11C

-12C

Center 18.78256513 GHz 100 MHz=/ Span 1 GHz

Date: 1_JAN_1997 06:45:48

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 65 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 1/4 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref Lvi Marker 1 [T1] RBWN 1 Mz RF Att O cdE
O dBm —24_.94 dBm VBN 10 Mz
-10.8 dBm 18.81342685 Gz SWT 10 ms unit dBr
C
4.2 dB Offset Y1 [ —24.94 dBn
_1C 8 81342685 GHz
—D1 —13 dBm

j I \.A i

WWWW YETY T VN VT POV (U WYY WY NPT S T
-8(
-9(
-10C
-11C
-12C
Center 18.81042084 GHz 100 MHz/ Soan 1 GHz
Date: 1.JAN_1997 06:59:14

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 66 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 1/2 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref Lvi Marker 1 [T1] RBWN 1 Mz RF Att O cdE
O dBm -24.85 dBm VBN 10 Mz
-10.8 dBm 18.81342685 Gz SWT 10 ms unit dBr
C
4.2 dB Offset Y1 [ —24.85 dBn
_1C 8 81342685 GHz
—D1 —13 dBm

. i .

A AR AN N AU STy NN WSUNIAPY B N P
-8C
—-9C
-10C]
-11(¢
-12C
Cernter 18.81042084 GHz 100 MHz/ Sopan 1 Gz
Date: 1.JAN_1997 07:00:47

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 67 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 374 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref Lvi Marker 1 [T1] RBWN 1 Mz RF Att O cdE
O dBm —24_73 dBm VBN 10 Mz
-10.8 dBm 18.81142285 Gz SWT 10 ms unit dBr
C
4.2 dB Offset Y1 [ —24.73 dBn
_1C 881142285 GHz
—D1 —13 dBm

. il .

-7C
-8C
-9C
-10C
-11C
-12C
Cernter 18.81042084 GHz 100 MHz/ Sopan 1 Gz
Date: 1.JAN_1997 07:02:31

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 68 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 1 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref Lvi Marker 1 [T1] RBWN 1 Mz RF Att O cdE
O dBm —24_73 dBm VBN 10 Mz
-10.8 dBm 18.81142285 Gz SWT 10 ms unit dBr
C
4.2 dB Offset Y1 [ —24.73 dBn
_1C 881142285 GHz
—D1 —13 dBm

. Il .

MAMMMM«MW . \ g M A ML~
-8C
-9C
-10C
-11C
-12C
Cernter 18.81042084 GHz 100 MHz/ Sopan 1 Gz
Date: 1.JAN_1997 07:04:06

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 69 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 1.5 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref Lvi Marker 1 [T1] RBWN 1 VHz RF ALt O B
O dBm —24_73 dBm VBN 10 VHz
-10.8 dBm 18.81342685 GHz SNT 10 n= unit dBr
C
4.2 dB Offset Y1 [ —24.73 dBn

8.81342685 GHz

—D1 —13 dBm

. [N .

_7c
i NN AR A St MA ATGWRGUIYIVY ST, SRV
-8C
—oC
-10C
-11C
-12¢
Center 18.81042084 GHz 100 MHz=/ Soan 1 GHz
Date: 1_.JAN_1997 0O7:05:00

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 70 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 2 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref Lvi Marker 1 [T1] RBWN 1 Mz RF Att O cdE
O dBm —23.78 dBm VBN 10 Mz
-10.8 dBm 1887855711 Gz SWT 10 ms unit dBr
C
4.2 dB Offset Y1 [ 2378 B
_1C 8 87855711 GHz
—D1 —13 dBm

. i .

A At AN AP WWWWMWWM
-8C
—-9C
-10C
-11C
-12C
Center 18.87955912 GHz 100 MHz/ Span 1 GHz
Date: 1_JAN_1997 0O7:06:-39

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 71 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 3 Nautical Mile Mode, 2nd Harmonic Plot

Vex/Ref Lvi Marker 1 [T1] RBW\ 1 Mz RF Att O cE
O dBm —24.14 dBm B\ 10 MHz
—-10.8 dBm 1886252505 GHz SWT 10 m= unit dBr
C
4_2 dB Offset Y1 | —24._14 den
_1C 8_86252505 GHz
—D1 —13 dBm

. [T .

MM AL AR WWWMM—WWW
-8C
—-9C
-10C
-11C
-12C
Canter 18.87955912 GHz 100 MHz/ Span 1 Gz
Date: 1_JAN_1997 0O7:07:-39

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 72 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 4 Nautical Mile Mode, 2nd Harmonic Plot

Mex/Ref Lvi  Marker 1 [T1] RBW 1Mz RF ALt O cE
O dBm 23.78dBn VBN 10 Mz
-10.8 dBm 18.87855711 Gz SNT 10 me unit Br
C
4.2 dB Offset Vi -23.78 dBn
_1C 8_87855711 GHz
—D1 -13 dBm
-2C
Y

. AN .

, ‘y\/ .
C A A W POAPY W |

-8C

—-9C

-10C

-11C

-12C

Cernter 18.87955912 GHz 100 MHz/ Sopan 1 Gz

Date: 1_.JAN_1997 0O7:08:42

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 73 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 6 Nautical Mile Mode, 2nd Harmonic Plot

Vex/Ref Lvi Marker 1 [T1] RBW\ 1 Mz RF Att O cE
O dBm —24.14 dBm B\ 10 MHz
—-10.8 dBm 1887855711 GHz SWT 10 m= unit dBr
C
4_2 dB Offset Y1 | —24._14 den

_1C 8_87855711 GHz

—D1 —13 dBm
-2C

) AN .

-8C
—oC
-10C
-11C
-12C
Canter 18.87955912 GHz 100 MHz/ Soan 1 Gz
Date: 1.JAN_1997 (07:09:38

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 74 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 8 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref Lvi Marker 1 [T1] RBWN 1 VHz RF ALt O B
O dBm —24_.39 dBn VBN 10 VHz
-10.8 dBm 18.87855711 GHz SNT 10 n= unit dBr
C
4.2 dB Offset v _
1| [T11] 24 _39 dBn
_1C S.87855711 GHZ
—D1 —-13 dBm
-2C 3
v
. A\
L .
_5C /f’
—6C RC
—7C I\VA/
-8C
—-9C
-10C
-11C
-12C
Center 18.87955912 GHz 100 MH=/ Soan 1 GHz
Date: 1_.JAN.1997 07:-:10:35

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 75 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 12 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref LvIi Marker 1 [T1] RBWN 1 VHz RF ALt O dB
O dBm —24_02 dBm VBN 10 MHz
-10.8 dBm 18.87855711 GHz SWT 10 ms unit dBr
C
4.2 dB Offsst v -
1| [T11] 24_02 dBn
_1C S.87855711 GHZ
—D1 —-13 dBm
-2C
Y
e A\
N .
_5C //’
—6C RC
—7C AA{
-8C
—-9C
-10C
-11C
-12C
Canter 18.87955912 GHz 100 MHz/ Span 1 Gz
Date: 1_.JAN.1997 0O7:-11:48

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 76 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 16 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref LvIi Marker 1 [T1] RBWN 1 VHz RF ALt O dB
O dBm —24_.51 dBm VBN 10 MHz
-10.8 dBm 18.87855711 GHz SWT 10 ms unit dBr
C
4.2 dB Offsst v -
1| [T11] 24 .51 dBn
_1C S.87855711 GHZ
—D1 —-13 dBm
-2C 3
v
e N
[, .
—A0—T/IER j \ v e
_5C //"
—6C RC
7 /’m[
MM A LA WMAMJWMIW
-8C
—-9C
-10C
-11C
-12C
Cernter 18.87955912 GHz 100 MHz/ Sopan 1 Gz
Date: 1_JAN.1997 07:-13:48

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 77 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 24 Nautical Mile Mode, 2nd Harmonic Plot

Max/Ref LvIi Marker 1 [T1] RBWN 1 VHz RF ALt O dB
O dBm —24_.39 dBm VBN 10 MHz
-10.8 dBm 18.87855711 GHz SWT 10 ms unit dBr
C
4.2 dB Offset Y1 [ —24.39 dan
_1C S.87855711 GHZ
—D1 —-13 dBm
-2C T‘
e N \J
_5C /f
—6C RC
c I !\./\(
-8C
—-9C
-10C
-11C
-12C
Center 18.87955912 GHz 100 MHz/ Span 1 Gz
Date: 1.JAN_1997 O0O7:15:12

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 78 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 36 Nautical Mile Mode, 2nd Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBW 1 MHz RFE ALt O cE
O dBm —24_61 dBm VBW 10 Mz
-10.8 dBm 18.87855711 GHz SWT 10 me unit dBr
C
4.2 dB Offset v
1| [T11] —24_61 dBn
_1c 8_87855711 CGHz
—D1 -13 dBm
—2C 3
<+
e A
_5C //"
—6C RC
7 | Avﬂ[
WINPT A LA A My A M i A i
-8C
-oC
-10C
-11¢
—12¢C
Center 18.87955912 GHz 100 VHz/ Span 1 GHz
Date: 1_.JAN.1997 07:16:-:06

Applicant: NAVICO INC.
FCC ID: RAYHALO24
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Test Data: 3rd Harmonic Peak Table

Spurious
Emlssu_)n 3rd Harmonic
Peak Correction
Center (dBm)
Output
Mode Freq Power
MHz
(VA2 CEO) IfBm > 1, 20 Harmonic Measured | Corrected 43+10x .
’ . Log(P) Margin
X Frequency Peak in to Bm Limit (dB)
Log(Bref/Bm)
(MHz) Bref (dBm) (dBm) (dBm)
< 0.0625 nm 9390.00 41.883 29.831 28170.000 *
0.125 nm 9390.00 43.500 29.831 28170.000 *
0.25 nm 9400.93 43.500 9.697 28202.790 *
0.5 nm 9400.93 43.500 9.697 28202.790 *
0.75 nm 9418.11 43.500 5.402 28254.330 *
1 nm 9418.11 43.500 5.273 28254.330 *
1.5 nm 9418.11 43.500 5.273 28254.330 *
2 nm 9427.65 43.500 1.096 28282.950 -56.230 -55.134 -13.00 42.13
3 nm 9427.65 | 43.500 1.096 28282.950 -56.100 -55.004 -13.00 42.00
4 nm 9430.70 43.500 0.000 28292.100 -56.100 -56.100 -13.00 43.10
6 nm 9430.70 43.500 0.000 28292.100 -57.260 -57.260 -13.00 44.26
8 nm 9427.32 43.500 0.000 28281.960 -56.750 -56.750 -13.00 43.75
12 nm 9427.32 43.500 0.000 28281.960 -56.750 -56.750 -13.00 43.75
16 nm 9427.32 43.500 0.000 28281.960 -56.750 -56.750 -13.00 43.75
24 nm 9427.32 43.500 0.000 28281.960 -56.100 -56.100 -13.00 43.10
= 36 nm 9427.32 43.500 0.000 28281.960 -55.830 -55.830 -13.00 42.83
* Indicates No emission was present and/or emission was below noise floor of instrumentation
Worst-case Emission: 3 nm Mode
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 80 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 2 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBN 1 MHz RF Att O B
O dBm -56_23 dBn VBA 10 MHz
-10.2 dBm 28.30196593 GHz SWT 15 ms Unit B
C
4.8 dB Offset Vi m -56.23 dBn
_1C 28_30196 GHz
—D1 -13 dBm
—2C
-3¢
N1
S Y =1 e
-5(
il
—6(] vv“w“l oA AN MU s, hk“ WAL A ‘V W‘-‘A AL 3 =g
—7C
-8C
-9C
-10¢
-11¢
-12¢
Certer 28.30296794 Gz 100 MHz/ Span 1 Gz
Date: 1.JAN_1997 0O7:z29:-34
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 81 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 3 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBN 1 MHz RF Att O B
O dBm -56_10 dBn VBA 10 MHz
-10.2 dBm 28.30797796 GHz SWT 15 ms Unit B
C
4.8 dB Offsst Y1 [ -56_.10 d=n
_1c 28_30797796_GHz
—D1 -13 dBm
—2C
-3¢
N1
—A0—T/NER 1y’
-5(
—6(] s AJN e Mo MA_L Ijmv._, Ml J | M A =g
—7C
-8C
-9C
-10¢
-11¢
-12¢
Center 28.30296794 GHz 100 MHz/ Span 1 GHz
Date: 1.JAN_1997 0O7:28:30
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 82 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 4 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBW 1 MHz RF ALt O cE
O dBm -56.10 dBm VBN 10 MHz
-10.2 dBm 28.30296794 GHz SNT 15 me unit dBr
C
4.8 dB Offsst Y1 [ -56_.10 d=n
_1c 28_30296794 GHz
—D1 —13 dBm
—2C
-3C
INI
—A0—T/NER 1y’
—5C
_6cu| . )\ A in\ A vLvM.AVH\u'/M 1 vacvl_ wl A I AAA ) RC
—7C
-8C
-oC
-10C
-11C
-12C
Ceartter 28.49234669 GHz 100 MHz/ Soan 1 Gz
Date: 1_.JAN.1997 0O7:-27:05
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 83 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 6 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBWN 1 MHz RF ALt O cE
O dBm -57.26 dBm VBN 10 MHz
—-10.2 dBm 28.30497194 GHz SNT 15 ms unit dBr
C
v 4
4.8 dB Offset 1/ 1] —5-26(2]31
T 28_30497194 GH=
—D1 -13 dBm
-2(
-3¢
[\
—A0—TVIEn Ve
-5(
B kg V.L‘..\JL M\L ‘-hx\.u\.u,. JAA, V"J\V\wh-l' bk A AR 'Aw‘v‘v A bk =g
-7C
-8(
ey
-10C
-11C
-12C
Canter 28.49234669 GHz 100 M=/ Span 1 Gz
Date: 1_JAN_1997 0O7:25:53
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 84 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 8 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref Lvi Marker 1 [T1] RBW 1 VHz RF Attt O dE
O dBm -56.75 dBm VBN 10 MHz
-10.2 dBm 2848132465 GHz SWT 15 ms unit dBr
C
4.8 dB Offsst Y1 | 5675 dBan
_1C 28 48132465 GHz
—D1 —13 dBm
-2C
-3C
IN1
S Y =1 e
-5C
—6C N AMpAM A v.\“ Al dwml i A [=9)
NRAIASAT A R ARSI A i, A~ e weww e
-7C
-8C
—-9C
-10C]
-11(
-12C
Certer 28.49234669 GHz 100 MHz/ Sopan 1 Gz
Date: 1_.JAN_1997 0O7:24:28

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 85 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 12 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBW 1 MHz RF ALt O cE
O dBm -56.75 dBm VBN 10 MHz
-10.2 dBm 28.48332866 GHz SNT 15 me unit dBr
C
4.8 dB Offsst Y1 [ —56_75 dB
_1c 28_48332866 CGHz
—D1 —13 dBm
—2C
-3C
N1
—A0—T/NER 1y’
—5C
—6Cpw b WA AN At g et kit FO
—7C
-8C
-oC
-10C
-11C
-12C
Center 28.49234669 GHz 100 MHz/ Span 1 GHz
Date: 1_.JAN.1997 0O7:-23:33
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 86 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 16 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBW 1 MHz RF ALt O cE
O dBm -56.75 dBm VBN 10 MHz
-10.2 dBm 28.48332866 GHz SNT 15 me unit dBr
C
4.8 dB Offsst Y1 [ —56_75 dB
_1c 28_48332866 CGHz
—D1 —13 dBm
—2C
-3C
INI
—A0—T/NER 1y’
—5C
—6C Jortroodoy A mwm.wf\m Y WNI VTFP ST | § S— AN ] O —— e
—7C
-8C
-oC
-10C
-11C
-12C
Ceartter 28.49234669 GHz 100 MHz/ Soan 1 Gz
Date: 1_.JAN_1997 0O7:-22:35
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 24 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBW 1 MHz RF ALt O cE
O dBm -56.10 dBm VBN 10 MHz
-10.2 dBm 28.49334870 GHz SNT 15 me unit dBr
C
4.8 dB Offsst Y1 [ -56_.10 d=n
_1C 28_4933/ GHz
—D1 —13 dBm
—2C
-3C
INI
—A0—T/NER 1y’
—5C
iL
—-6C M " ANA MkLMn.vA.A- .HLAL n.v‘ A L‘v“v v"‘wv WAL 'n\, A 1 ‘\"“k RC
—7C
-8C
-oC
-10C
-11C
-12C
Center 28.49234669 GHz 100 MHz/ Span 1 GHz
Date: 1_.JAN.1997 QO7:-21:24
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 36 Nautical Mile Mode, 3rd Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBW 1 MHz RF ALt O cE
O dBm -55.83 dBm VBN 10 MHz
-10.2 dBm 28.49334870 GHz SNT 15 me unit dBr
C
4.8 dB Offsst Y1 | 5583 dBn
_1C 28_4933/ GH=
—D1 -13 dBm
—2C
-3C
INI
—A0—T/NER 1y’
—5C
]
g N IR A ‘MM/\MM-MI\ AalAl LLw.vv_',] ST VPO Y DS V' A GRARAIA =)
—7C
-8C
-oC
-10C
-11C
-12C
Ceartter 28.49234669 GHz 100 MHz=/ Soan 1 Gz
Date: 1.JAN_1997 0O7:z20:24
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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Test Data: 4th Harmonic Peak Table

Spurious
Emlssu_)n 4th Harmonic
Peak Correction
Center o (dBm)
utput
Mode Freq Power
MHz
¢ ) CEO) IfBm > 1. 20 Harmonic Measured | Corrected 43+10x .
’ . Log(P) Margin
X Frequency Peak in to Bm Limit (dB)
Log(Bref/Bm)
(MHz) Bref (dBm) (dBm) (dBm)
< 0.0625 nm | 9390.00 41.883 29.831 37560.000 *
0.125 nm 9390.00 43.500 29.831 37560.000 *
0.25 nm 9400.93 43.500 9.697 37603.720 *
0.5 nm 9400.93 43.500 9.697 37603.720 *
0.75 nm 9418.11 43.500 5.402 37672.440 -45.200 -39.798 -13.00 26.80
1 nm 9418.11 43.500 5.273 37672.440 -44.820 -39.547 -13.00 26.55
1.5 nm 9418.11 43.500 5.273 37672.440 -45.320 -40.047 -13.00 27.05
2 nm 9427.65 43.500 1.096 37710.600 -42.560 -41.464 -13.00 28.46
3 nm 9427.65 43.500 1.096 37710.600 -42.560 -41.464 -13.00 28.46
4 nm 9430.70 43.500 0.000 37722.800 -42.810 -42.810 -13.00 29.81
6 nm 9430.70 43.500 0.000 37722.800 -42.560 -42.560 -13.00 29.56
8 nm 9427.32 43.500 0.000 37709.280 -42.810 -42.810 -13.00 29.81
12 nm 9427.32 43.500 0.000 37709.280 -42.560 -42.560 -13.00 29.56
16 nm 9427.32 43.500 0.000 37709.280 -42.810 -42.810 -13.00 29.81
24 nm 9427.32 43.500 0.000 37709.280 -43.320 -43.320 -13.00 30.32
= 36 nm 9427.32 43.500 0.000 37709.280 -43.070 -43.070 -13.00 30.07
* Indicates No emission was present and/or emission was below noise floor of instrumentation
Worst-case Emission: 1 nm Mode
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 374 Nautical Mile Mode, 4th Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBN 1 MHz RF Att O B
O dBm -45_20 dBnm VBA 10 MHz
—7.4 dBm 37.80761523 GHz SWT 15 ms Unit B
C
7.6 dB Offset Y1 | —45_20 dBn
_1c 37_80761523 GHz
—D1 -13 dBm
—2C
-3¢
N1
—A0—T/NER /i‘ 1y’
o \
—6C RC
—7C
-8C
-9C
-10¢
-11¢
-12¢
Center 37.81062124 GHz 100 MHz/ Span 1 GHz
Date: 1. JAN_1997 0O7:=34:24
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 1 Nautical Mile Mode, 4th Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBA 1 Mz RF ALt O cE
O dBm -45.32 dBm VB 10 MHz
—7.4 dBm 37.81563126 GHz SWT 15 ms unit B
C
7.6 dB Offset Vi m —45_.32 dBn
_1C 37_81563126_GHz
—D1 -13 dBm
—2C
-3C
N
S Y =1 K e
o I
IOV WY SRS W Mww WWWW
—6C RC
—7C
-8C
-C
-10C
-11C
-12¢
Center 37.81062124 GHz 100 MHz/ Span 1 Gz
Date: 1.JAN_1997 0O7:=37:-:06
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 1.5 Nautical Mile Mode, 4th Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBA 1 Mz RF ALt O cE
O dBm -45.32 dBm VB 10 MHz
—7.4 dBm 37.81563126 GHz SWT 15 ms unit B
C
7.6 dB Offset Vi m —45_.32 dBn
_1C 37_81563126_GHz
—D1 -13 dBm
—2C
-3C
N
S Y =1 K e
o I
IOV WY SRS W Mww WWWW
—6C RC
—7C
-8C
-C
-10C
-11C
-12¢
Center 37.81062124 GHz 100 MHz/ Span 1 Gz
Date: 1.JAN_1997 0O7:=37:-:06
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 2 Nautical Mile Mode, 4th Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBA 1 Mz RF ALt O cE
O dBm -42_.56 dBm VB 10 MHz
—7.4 dBm 37.73847695 GHz SWT 15 ms unit B
C
7.6 dB Offset Vi m —42.56 dBn
_1C 7 _73347695 GHZz
—D1 -13 dBm
—2C
-3C
N
~AC—TVIER f e
-5C \A'IJ \A
MMW,WMM,MAW RAMAAAANPINA I AA i S~ AL, A -
—6C
—7C
-8C
-C
-10C
-11C
-12¢
Cearter 37.74549098 GHz 100 MHz=/ Soan 1 Gz
Date: 1.JAN_1997 07:38:16
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 3 Nautical Mile Mode, 4th Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBA 1 Mz RF ALt O cE
O dBm -42_.56 dBm VB 10 MHz
—7.4 dBm 37.74048096 GHz SWT 15 ms unit B
C
7.6 dB Offset Vi m —42.56 dBn
_1C B7 74048 Gz
—D1 -13 dBm
—2C
-3C
N
~AC—TVIER e
—5C
—7C
-8C
-C
-10C
-11C
-12¢
Cearter 37.74549098 GHz 100 MHz=/ Soan 1 Gz
Date: 1.JAN_1997 0O7:39:08
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 4 Nautical Mile Mode, 4th Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBN 1 MHz RF Att O B
O dBm -42_81 dBm VBA 10 MHz
—7.4 dBm 37.74048096 GHz SWT 15 ms Unit B
C
v B
7.6 dB Offset A N | -42_81 dBn
Te 37 _74045 GH=
—D1 -13 dBm
-2C
-3¢
[N}
R 11V e
_5C 0
-6(
—7C
-8C
-9C
-10¢
-11¢
-12¢
Cearter 37.74549098 GHz 100 MHz=/ Soan 1 Gz
Date: 1.JAN_1997 0O7:40:-02
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 6 Nautical Mile Mode, 4th Harmonic Plot

Max/ReF LvI Marker 1 [T1] RBW 1 MHz RF ALt O B
O dBm —42_.56 dBm VBW 10 VHz
—7.4 dBm 37.7464929 GHz SNT 15 ms unit fe =13
G
7.6 dB Offset Y1 [ —42_56 dBn
T 37 _746AC GHz
—D1 -13 dBm
-2C
-3C
NI
—AC—TvIEn Ve
. [ WA e
-6C
—7C
-8C
-C
-10C
-11C
-12C
Center 37.74549098 GHz 100 MHz/ Span 1 GHz
Date: 1_.JAN._1997 O7:42:45
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 8 Nautical Mile Mode, 4th Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBA 1 Mz RF ALt O cE
O dBm -42.81 dBm VB 10 MHz
—7.4 dBm 37.74448898 GHz SWT 15 ms unit B
C
7.6 dB Offset Vi m —42.81 dBn
_1C B7 74448 Gz
—D1 -13 dBm
—2C
-3C
N
-5C \
—7C
-8C
-C
-10C
-11C
-12¢
Cearter 37.74549098 GHz 100 MHz=/ Soan 1 Gz
Date: 1_.JAN_1997 0O7:43:40
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 12 Nautical Mile Mode, 4th Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBN 1 MHz RF Att O B
O dBm -42_56 dBm VBA 10 MHz
—7.4 dBm 37.73347695 GHz SWT 15 ms Unit B
C
7.6 dB Offset Vi m —42.56 dBn
_1C 7 _73347695 GHZz
—D1 -13 dBm
-2C
-3¢
N
~AC—TVIER f e
-5(
—7C
-8C
-9C
-10¢
-11¢
-12¢
Cearter 37.74549098 GHz 100 MHz=/ Soan 1 Gz
Date: 1_.JAN_1997 0O7:44:55
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 16 Nautical Mile Mode, 4th Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBA 1 Mz RF ALt O cE
O dBm -42.81 dBm VB 10 MHz
—7.4 dBm 37.74048096 GHz SWT 15 ms unit B
C
7.6 dB Offset Vi m —42.81 dBn
_1C B7 74048 Gz
—D1 -13 dBm
—2C
-3C
N
~AC—TVIER e
h U Y]
GCWWWMMMWMWJ W A ANV TRV WY -
—7C
-8C
-C
-10C
-11C
-12¢
Cearter 37.74549098 GHz 100 MHz=/ Soan 1 Gz
Date: 1_.JAN_1997 0O7:45:-58
Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 100 of 112



UNWANTED SPURIOUS EMISSIONS

Test Data: 24 Nautical Mile Mode, 4th Harmonic Plot

Mex/Ref LvI Marker 1 [T1] RBA 1 Mz RF ALt O cE
O dBm -43.32 dBm VB 10 MHz
—7.4 dBm 37.74448898 GHz SWT 15 ms unit B
C
7.6 dB Offset Vi m —43.32 dBn
_ac 37 _74445 GH=
—D1 -13 dBm
—2C
-3C
N
~AC—TVIER e
.  p .
. MA Ao MMJ,J \,,/\./ WWV“MWMWNW -
—7C
-8C
-C
-10C
-11C
-12¢
Cearter 37.74549098 GHz 100 MHz=/ Soan 1 Gz
Date: 1.JAN_1997 0O7:46:-4
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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UNWANTED SPURIOUS EMISSIONS

Test Data: 36 Nautical Mile Mode, 4th Harmonic Plot

Max/Ref LvI Marker 1 [T1] RBN 1 MHz RF Att O B
O dBm -43_07 dBm VBA 10 MHz
—7.4 dBm 37.73347695 GHz SWT 15 ms Unit B
C
7.6 dB Offset Y1 i | —43_07 d=n
_1C 3773847695 GHz
—D1 -13 dBm
—2C
-3¢
INI
~AC—TVIER f e
_5C /\\ |
-6(
—7C
-8C
-9C
-10¢
-11¢
-12¢
Cearter 37.74549098 GHz 100 MHz=/ Soan 1 Gz
Date: 1_.JAN_1997 0O7:48:02
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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FIELD STRENGTH OF SPURIOUS EMISSIONS
FCC Rule Parts: Part 2.1053(a), 2.1057(a)(1), 80.211(fH)(3), 90.210(n), (b)(3)
Requirements:

§2.1057 Frequency spectrum to be investigated.

(a) In all of the measurements set forth in §82.1051 and 2.1053, the spectrum shall be investigated from the lowest
radio frequency signal generated in the equipment, without going below 9 kHz, up to at least the frequency shown below:

(1) If the equipment cperates below 10 GHz: to the tenth harmonic of the highest fundamental frequency or tc 40
GHz, whichever is lower.

§80.211 Emission limitations.

{f) The mean power when using emissions other than those in paragraphs (a). (b), (c) and (d) of this section:

(3) On any frequency removed from the assigned freguency by more than 250 percent of the authorized bandwidth: At least 43
plus 10log; 5 (mean power in watts) dB.

§90.210 Emission masks.

(n) Other frequency bands. Transmitters designed for operation under this part on frequencies other than listed in
this section must meet the emission mask requirements of Emission Mask B. Equipment operating under this part on
freguencies allocated to but shared with the Federal Government, must meet the applicable Federal Government
technical standards.

(o) Emission Mask B. For transmitters that are equipped with an audic low-pass filter, the power of any emission
must be attenuated below the unmodulated carrier power (P) as follows:

(3) On any frequency removed from the assigned freguency by more than 250 percent of the authorized bandwidth:
At least 43 + 10 log (P) dB.

Test Procedure: ANSI C63.26, 5.5.4; ITU-R M.1177-4, ANNEX 1

Applicant: NAVICO INC.
FCC ID: RAYHALO24
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FIELD STRENGTH OF SPURIOUS EMISSIONS

Test Site Setup:

4m

— Measuremen
Distance

—
EUT TD%
- [

Turntable |g8or15m lm

| RF Test
I I Receiver
s
Ground Plane
EUT Orientation(s):
Y
p  Direclion of measwring anlenna
/ X
g
/
“ NN
¥z N
/ / /7
/
I |
< \
™
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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FIELD STRENGTH OF SPURIOUS EMISSIONS

Test Procedure: TIA 603-E, 2.2.13; ITU-R M.1177-4, Annex 1

2 Reference bandwidth

For radar systems, the reference bandwidth, B, used to define unwanted emission limits

(Recommendations ITU-R SM.329 and ITU-R SM.1541, and RR Appendix 3) should be calculated

for each particular radar system. For the four general types of radar pulse modulation utilized for

radionavigation, radiolocation, acquisition, tracking and other radiodetermination functions,
the reference bandwidth values are determined using the following formulas:

- for FM or chirped radar, the square root of the quantity obtained by dividing the chirp
bandwidth (MHz) by the pulse length (us) (e.g. if the FM 1s from 1250 MHz to 1280 MHz
or 30 MHz during the pulse of 10 pus. then the reference bandwidth 1s
(30 MHz/10 us)"* = 1.73 MHz):

In all cases. where the bandwidths above are greater than 1 MHz. then a reference bandwidth, B,
of | MHz should be used.

3 Measurement bandwidth and detector parameters

The measurement bandwidth. B,,, 1s defined as the impulse bandwidth of the receiver and 1s greater
than the IF bandwidth, By, (sometimes referred to as resolution bandwidth for spectrum analyzers).
The measurement bandwidth, B,,, may be derived from the following equation:

B‘.” = Bvr x MBR

The MBR needs to be determined for the measurement receiver being used. MBR 1s approximately
3/2 for a =3 dB IF bandwidth Gaussian filter as typically used in many commercial spectrum
analyzer recervers (in some instruments the IF bandwidth is defined at the —6 dB point).

An appropriate receiver IF bandwidth should be selected to give one of the following recommended
measurement bandwidths.

Measurement
bandwidth B,,! (B./T)"* for swept-frequency (FM, or chirp) radars, where B, is the range of
frequency sweep during each pulse and 7 1s the pulse length (e.g. if radar
sweeps (chirps) across the frequency range of 1250-1280 MHz (= 30 MHz
of spectrum) during each pulse, and 1f the pulse length 15 10 us. then the
measurement bandwidth should be < ((30 MHz)/(10 ps))"”* = J3 MHz =

1.73 MHz. In accordance with footnote ! a measurement bandwidth close to
but less than or equal to 1 MHz should be used 1n this example.

IN

Video bandwidth

\Y

measurement system bandwidth.
Detector positive peak.

I In all cases, if the above derived measurement bandwidth is greater than 1 MHz, then the corrections
described m § 3.2 should be used.

Applicant: NAVICO INC.
FCC ID: RAYHALO24
Report: 988AUT18TestReport_Revl Page 105 of 112



FIELD STRENGTH OF SPURIOUS EMISSIONS

3.2 Measurements within the spurious domain

3.2.1

Correction of the measurement within the spurious domain

Where the measurement bandwidth, B,,. differs from the reference bandwidth, B, a correction
factor needs to be applied to the measurements conducted within the spurious domain to express the

results 1n the reference bandwidth. Then the following correction factor should be applied:

Spurious level, B,,s= Spurious level (measured m B,,) + 10 * log(B,ef/By)

NOTE 1 — This correction factor should be used except where it 1s known that the spurious is not noise-like.
where a factor between 10 and 20 log(B,.¢B,,) may apply and may be derived by measurements in more than
one bandwidth. In all cases the most precise result will be obtained using a measurement bandwidth (B,,)
equal to the reference bandwidth. For radars operating above 1 GHz the reference bandwidth (B,) 1s 1 MHz.

Bandwidth Compensation Calculation Table:

MBR Bm Correction | Correction

T (ps) Bc (MHz) Bref (MHz) (MHZ) (MHZ) (dBm) (dBm)

If 3/2 > Bref, N P
[les LTotal rl:ulse 9903 I_?Bw (B::_/TB)A?.s O Bref;ll' [t l\éIBR ;le;e_f, Bif xBMBR = | Bn’:“zsf,' x| BEr:]m:sfnz'o ;
LN () Gli2) = bre (for measuring) se3/2 - m Log(Bref/Bm) Log(Bref/Bm)

0.5 nm 1.625 34.1 4.581 1.0 1.500 9.697 0.077 9.697

Limit Calculation Part 80.211(f)(3)

43 + 10 x Log(Power, in Watts)

Mode Measured Output (dBm) 43+10 x Log(P) Limit (dBm)

0.5 nm 43.500 -13.00

Note: The tabulated data shows the results of the radiated field strength emissions test. The
spectrum was scanned from the lowest frequency generated internally to the tenth harmonic of
the fundamental frequency or 40 GHz, whichever is less. This test was conducted in accordance
with the standard listed above using the substitution method. Measurements were made at the
test site of TIMCO ENGINEERING, INC. located at 849 NW State Road 45, Newberry, FL 32669.
The measurements below represent the worst case of all the frequencies tested.

Note: The six (6) highest emissions or more of each worst-case operational modes of the EUT are
represented below. Emissions 20 dB below the limit are not required to be reported.

Worst-case Mode of Operation to be Investigated = 0.5 nm Mode

Applicant: NAVICO INC.
FCC ID: RAYHALO24
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FIELD STRENGTH OF SPURIOUS EMISSIONS

Test Data: Chirp 9020 MHz Radiated Spurious Emissions Table

Tuned Emission Met(_er AGERGR 53 LG5S Correction . Field ERP Correction Corrected Margin
Frequency | Frequency Reading Polarity (dB) Factor Distance (m) Strength (dBm) Factor ERP (dB)

(MHz) (MHz) (dBuv) (dB/m) (dBuv/m) (dBm) (dBm)

9400.93 62.02 22.69 H 0.93 6.89 3.00 30.506 -66.871 9.697 -57.174 44.17
9400.93 62.02 32.27 \Y 0.93 6.89 3.00 40.086 -57.291 9.697 -47.594 34.59
9400.93 70.88 32.63 \% 1.00 6.09 3.00 39.718 -57.659 9.697 -47.962 34.96
9400.93 108.69 23.07 H 1.19 10.23 3.00 34.495 -62.882 9.697 -53.185 40.19
9400.93 108.70 25.41 \% 1.19 10.23 3.00 36.835 -60.542 9.697 -50.845 37.85
9400.93 175.47 17.80 \Y 1.54 14.51 3.00 33.852 -63.525 9.697 -53.828 40.83
9400.93 189.10 17.84 H 1.59 13.72 3.00 33.147 -64.230 9.697 -54.533 41.53
9400.93 249.70 20.72 H 1.89 11.18 3.00 33.786 -63.591 9.697 -53.894 40.89
9400.93 249.70 20.07 \% 1.89 11.18 3.00 33.136 -64.241 9.697 -54.544 41.54
9400.93 419.64 19.44 H 2.34 15.37 3.00 37.149 -60.228 9.697 -50.531 37.53
9400.93 419.64 20.47 \% 2.34 15.37 3.00 38.179 -59.198 9.697 -49.501 36.50
9400.93 932.67 19.72 \% 3.58 22.46 3.00 45.763 -51.615 9.697 -41.918 28.92
9400.93 948.70 19.55 H 3.61 22.75 3.00 45.907 -51.470 9.697 -41.773 28.77
9400.93 1238.50 -3.54 H 4.11 28.33 3.00 28.898 -68.479 9.697 -58.782 45.78
9400.93 1579.20 -1.54 \Y 4.71 27.94 3.00 31.110 -66.267 9.697 -56.570 43.57
9400.93 6961.90 -7.68 H 9.99 36.13 3.00 38.441 -58.936 9.697 -49.239 36.24
9400.93 6961.90 -7.56 \Y 9.99 36.13 3.00 38.561 -58.816 9.697 -49.119 36.12
9400.93 13366.70 -9.72 H 14.08 39.66 3.00 44.020 -53.357 9.697 -43.660 30.66
9400.93 13400.80 -10.48 \Y 14.09 39.62 3.00 43.231 -54.147 9.697 -44.450 31.45
9400.93 16228.50 -10.93 \% 15.59 41.69 3.00 46.347 -51.030 9.697 -41.333 28.33
9400.93 16773.60 -10.73 H 15.86 42.32 3.00 47.452 -49.925 9.697 -40.228 27.23
9400.93 18854.60 -10.76 H 16.54 44.74 3.00 50.517 -46.860 9.697 -37.163 24.16
9400.93 18854.60 -9.75 \Y 16.54 44.74 3.00 51.527 -45.850 9.697 -36.153 23.15
9400.93 28282.00 6.32 H 20.65 46.79 3.00 73.758 -23.619 9.697 -13.922 0.92
9400.93 28282.00 6.31 \% 20.65 46.79 3.00 73.748 -23.629 9.697 -13.932 0.93
9400.93 37709.30 1.60 H 25.30 45.69 3.00 72.594 -24.784 9.697 -15.087 2.09
9400.93 37709.30 1.44 \% 25.30 45.69 3.00 72.434 -24.944 9.697 -15.247 2.25
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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FREQUENCY STABILITY

FCC Rule Parts: Part 2.1055(a)(2), 80.209(b), 90.213(a)

§80.209 Transmitter frequency tolerances.

(o) When pulse modulation is used in land and ship radar stations operating in the bands above 2.4 GHz the frequency at which
maximum emission occurs must be within the authorized bandwidth and must not be closer than 1.5/T MHz to the upper and lower

limits of the authorized bandwidth where “T" is the pulse duration in microseconds. In the band 14.00-14.05 GHz the center frequency
must not vary more than 10 MHz from 14,025 GHz.

§90.213 Frequency stability.

(3) Unless noted elsewhers, transmitters used in the services governed by this part must have a minimum frequency
stability a= specified in the following table.

Minimum FREQUENCY STABILITY
[Parts per millicn (ppm)]

Mobile stations
Frequency range (MHz) |Fixed and base stations

Above 245010

Over 2 watts output power |2 watts or less output power

"Oexcept for DSRCS equipment in the 5850-5925 MHz band, frequency stability is to be specified in the station
authorization. Frequency stability for DSRCS equipment in the 5850-5525 MHz band is specified in subpart M of this part.

Test Procedure: TIA 603-E, 2.2.2

Test Setup Block Diagram:

STANDARD SIGNAL
EUT ——P TRANSMITTER —P>]
LOAD ANALYZER

Applicant: NAVICO INC.
FCC ID: RAYHALO24
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FREQUENCY STABILITY

Test Data: Frequency Error Measurement Plot

Frequency Stability
9405
9400
9395
9390
T
9385
=
9380 | Y Intended Freq.
-==-=Reference Freq.
9375
e Freq. over Temp.
9370 e - 1250 ppm Limit
e+ 1250 ppm Limit
9365 T T T T T T T T T T T T T 1
0\0\ 'fbg 0\0 :'1,0 '\'Q 0 »Q 0\0\ f),Q 0\0\ 0)0 D‘Q 0\0 C)Q 0\0
N N N N N N
. X ¢ X ¢ X
o~ - > o~ -
Jo o v > K >
Temperature & Voltage Variation

Note: The EUT is intended for use also within Canada. The more strict frequency stability limit of
1250 ppm from RSS-238 has been applied to the data, below.
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FREQUENCY STABILITY

Test Data:

Frequency Error Measurement Table

Operating on 9390 MHz, 0.0625 nm Mode

RSS-238 4.1 Limit: 1250 ppm
Shortest Pulse Duration: 0.025 us
Limit: 60 MHz from Auth. BW
Authorized Bandwidth 200 MHz
80.209(b) Limit: 9440 MHz (upper)
9360 MHz (lower)
80.209(b) Limit in PPM: 400,000 ppm
Most Strict Limit: 1250 ppm
Measured L
Temperature (°C) Supplied Voltage (VDC) = EEE] [FTEEMIRmeE Reference RSdarion
(Hz) (Hz)
Frequency (Hz)
20°C (reference) 12 9390000000 9389497645 502355
@ 20°C (reference)
Supplied Voltage (26) | Supplied Voltage (VDC) Frequency (Hz) Deviation (Hz) PPM
-15% 10.20 9389749495 -251850 -26.823
15% 13.80 9389497645 0 0.000
Temperature (°C) Supplied Voltage (VDC) Frequency (Hz) Deviation (Hz) PPM
50 12 9387494990 2002655.00000 213.287
40 12 9386492985 3004660.00000 320.002
30 12 9384989980 4507665.00000 480.075
20 12 9389497645 0.00000 0.000
10 12 9388747495 750150.00000 79.892
0 12 9387745490 1752155.00000 186.608
-10 12 9385240480 4257165.00000 453.396
-20 12 9384238480 5259165.00000 560.111
-30 12 9385991985 3505660.00000 373.360
RESULT: Meets Requirements
Applicant: NAVICO INC.
FCC ID: RAYHALO24
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STATEMENT OF MEASUREMENT UNCERTAINTY

The data and results referenced in this document are true and accurate. The measurement
uncertainty was calculated for all measurements listed in this test report according To CISPR 16—4
or ENTR 100-028 Specification for radio disturbance and immunity measuring apparatus and
methods — Part 4: “Uncertainty in EMC Measurements” and is documented in the Timco
Engineering, Inc. quality system according to DIN EN ISO/IEC 17025. Furthermore, component
and process variability of devices similar to that tested may result in additional deviation. The
manufacturer has the sole responsibility of continued compliance of the device.

Hereafter the best measurement capability for Timco Engineering, Inc. is reported:

Test Items Mue:::rl:;ﬁi;t Notes
RF Frequency Accuracy +49.5 Hz (@D
RF Conducted Power +0.93dB (&N
Conducted spurious emission of transmitter to 40GHz +1.86dB

Occupied Bandwidth +2.65%

Radiated RF Power +1.4dB

Rad Emissions of transmitter up to 26.5GHz +2.14dB

Rad Emissions of transmitter to 40GHz +2.36dB

Temperature +1.0°C (@D
Humidity +5.0%

Note: (1) This uncertainty represents an expanded uncertainty expressed at approximately the
95% confidence level using a coverage factor of k=1.96.
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EMC EQUIPMENT LIST

Device Manufacturer Model Nii:';lr Cag)/aCéZar I:?:tee
Antenna: Biconical 1096 Eaton 94455-1 1096 08/01/17 08/01/19
Antenna: Log-Periodic 1122 Electro-Metrics LPA-25 1122 07/26/17 07/26/19
Temperature Chamber LARGE Eng?::::i’ng TTRC 11717-7 09/01/16 09/01/18
Coaxial Cable ('b;::zmk)’er 3 cable set Micro-Coax 3C:;rllb:£t Emm-gé‘;ﬁ-gi N/A N/A
(backup) KFKF-0197-00
CHAMBER Panashield 3M N/A 12/31/17 12/31/19
Antenna: DOUb'e'RiSQEd HOr/ETS Horn' | p4g | indgren 3117 00041534 03/01/17 03/01/19
Software: Field Strength Program Timco N/A X?_EJSI?% N/A N/A
Type K J Thermometer Martel 303 080504494 11/02/17 11/02/19
EMI Test Receiver R & S ESIB 40 gga&zs ESIB 40 100274 08/18/16 08/18/18
EMI Test Receiver R & S ESU 40 Rohde & ESU 40 100320 04/01/16 04/01/19
Schwarz
Attenuator N 10dB 25W DC-8G Weinschel Eng 33-10-33 AS8999 07/10/17 07/10/19
Attenuator SMA 3dB 5W DC-18G Pasternack PE7013-3 #20 11/19/17 11/19/19
Bore-sight Antenna Positioning Tower Sunol Sciences TLT2 N/A N/A N/A
Terminator N 20W DC-18G Narda 8205 #14 04/06/17 04/06/19
High Pass Filter 18GHz Micro-Tronics HPS18771 -002 05/13/18 05/13/20
Antenna: Double-Ridged Horn 18-40 GHz EMCO 3116 9011-2145 12/08/17 12/08/19
Coaxial Cable - KMKM-0180-00 Aqua Micro-Coax N/A KMKM-0180-00 07/21/18 07/21/20
Coaxial Cable - SMSM-0019-00 Black N/A N/A SMSM-0019-00 05/16/17 05/16/19

*EMI RECEIVER SOFTWARE VERSION

The receiver firmware used was version 4.43 Service Pack 3

END OF TEST REPORT
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