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	SUMMARY

	This document proposes the draft modifications of the ICAO Frequency Spectrum Handbook related to foreign object debris (FOD) detection system operating in the frequency range 92-100 GHz. 





INTRODUCTION
Report ITU-R M.2501-0 was approved by the ITU-R study group 5 on 16 December 2021 which provides the technical and operational characteristics of foreign object debris (FOD) detection system operating in the frequency range 92-100 GHz for sharing and compatibility studies between FOD detection system and passive services, as well as among active services.
Recommendation ITU-R M.2162-0, Technical and operational characteristics of radiolocation systems operating in the frequency range 92-100 GHz and radionavigation systems operating in the frequency range 95-100 GHz, will be published. 
DISCUSSION
Foreign object debris (FOD) detection system operating in the frequency range 92-100 GHz can provide such performance as high detection sensitivity, short detection response time, sufficient coverage of surveillance runway area and high location accuracy for safety airport operation. Table 1 summarizes the technical and operational characteristics of FOD detection system operating in the frequency range 92-100 GHz.

 TABLE 1: Technical and operational characteristics of foreign object debris detection system operating in the frequency range 92-100 GHz.
	Parameters
	Values

	Frequency range (GHz) 
	92 … 100

	Channel bandwidth (GHz) 
	0.58 … 7.98

	Channel plan 
	See Fig. 1

	Transmit peak power (mW) 
	100-200

	Sweep frequency (FMCW) (kHz) 
	1.250

	Antenna type 
	Cassegrain

	Antenna gain (dBi) 
	44

	Antenna pattern 
	Rec. ITU-R F.699

	Antenna height (m) 
	4 … 8

	Full width at half maximum antenna gain (3 dB beamwidth) (degrees) 
	Elevation: 1.0, Azimuth: 1.0

	Antenna rotation speed (rpm) 
	15

	Detection distance (m) 
	200 … 500

	Radiated rotation angle in azimuth (degree) 
	±60

	Radar cross section specification (dB/m2) 
	−20

	Range resolution (cm) 
	3 … 50

	Emission bandwidth (−3 dB) (MHz) 
	1

	Emission bandwidth (−20 dB) (MHz) 
	3.5

	Adjacent channel leakage ration (dBc) 
	< −70

	Receiver noise figure (dB) 
	10

	I/N protection criteria (dB) 
	−6



FIGURE 1: Example of channel plan for foreign object debris detection system operating in the frequency range 92-100 GHz.
[image: ]
1 This channel plan will be used if mitigation techniques are available to resolve the coexistence issues with EESS (active).
 
Considering the approval by the Radiocommunication Assembly 2023, the ICAO Frequency Spectrum Handbook should be updated to include a description of foreign object debris (FOD) detection system.
This document proposes the draft modifications of the ICAO Frequency Spectrum Handbook in the attachment to this document. 

ACTION BY THE MEETING
[bookmark: _Hlk16835805]The meeting is invited to:
note and review the contents of this working paper.
Disscuss to the further development of the modifications of the Frequency Spectrum Handbook provided in the attachment to this document. 
integrate this modifications into the other proposals for update of the ICAO frequency spectrum handbook.
— END —

Attachment
proposal for the ICAO Frequency Spectrum Handbook related to FOD detection system.



Chapter 7

STATEMENT OF FREQUENCY ALLOCATIONS,
TECHNICAL DETAILS AND ICAO POLICY

…

SECTION 7-I.    LIST OF FREQUENCY BANDS

	Band
	Service
	Aviation use
	Section
7-II
page no.

	31.8–33.4 GHz



92-95 GHz



95–100 GHz

	RNS
 


RLS



RNS
RLS
	ASDE/airborne radar
enhanced flight vision
system (EFVS)


Foreign Object Debris (FOD) Detection

airborne radar
enhanced flight vision
system (EFVS)
Foreign Object Debris (FOD) Detection
	7-165
 



7- 171




7-173

	AM(R)S: Aeronautical mobile (route) service
AMS(R)S: Aeronautical mobile-satellite (route) service
ARNS: Aeronautical radionavigation service
MSS: Mobile-satellite service
RLS: Radiolocation service
RNS: Radionavigation service
RNSS: Radionavigation-satellite service



…


SECTION 7-II.    CIVIL AVIATION FREQUENCY
ALLOCATIONS — ICAO POLICY STATEMENTS AND 
RELATED INFORMATION

…


Band: 92–95 GHz
Service: Radiolocation (FOD)
Allocation:

	GHz
92–95

	Allocation to Services

	Region 1
	Region 2
	Region 3

	92-94
	FIXED 5.338A
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
5.149

	94-94.1
	EARTH EXPLORATION-SATELLITE (active)
RADIOLOCATION
SPACE RESEARCH (active)
Radio astronomy
5.562 5.562A

	94.1-95
	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
5.149




…

[bookmark: _Hlk121747141]Band: 95–100 GHz
Service: Radionavigation (EFVS), Radiolocation (FOD)
Allocation:

	GHz
95–100

	Allocation to Services

	Region 1
	Region 2
	Region 3

	95-100
	FIXED
MOBILE
RADIO ASTRONOMY
RADIOLOCATION
RADIONAVIGATION
RADIONAVIGATION-SATELLITE
5.149 5.554



…

Attachment G

TECHNICAL INFORMATION
AND FREQUENCY-SHARING CRITERIA

…

Band: 92-95 GHz

Technical Information:

Service: Radiolocation
Aviation use: Foreign object debris detection system (FOD)
Annex 10:
	SARPs:
	Frequency plan:
	Channelization:
	Planning criteria:
RTCA:
Eurocae:
ARINC characteristic:
ITU Res./Rec.: Recommendation ITU-R M.2162-0 Technical and operational characteristics of radiolocation systems operating in the frequency range 92-100 GHz and radionavigation systems operating in the frequency range 95-100 GHz
ITU‑R:  ITU Report M.2501-0, Technical and operational characteristics of the foreign object debris detection system operating in the frequency range 92-100 GHz
Other material:


Band: 95-100 GHz

Technical Information:

Service: Radiolocation, Radionavigation
Aviation use: Airport surface detection equipment (ASDE), Enhanced flight vision systems (EFVS), foreign object debris detection system (FOD)
Annex 10:
	SARPs:
	Frequency plan:
	Channelization:
	Planning criteria:
RTCA:
Eurocae:
ARINC characteristic:
ITU Res./Rec.: Recommendation ITU-R M.2162-0 Technical and operational characteristics of radiolocation systems operating in the frequency range 92-100 GHz and radionavigation systems operating in the frequency range 95-100 GHz
ITU‑R:  ITU Report M.2501-0 Technical and operational characteristics of the foreign object debris detection system operating in the frequency range 92-100 GHz
Other material:
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