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The ITU Radiocommunication Assembly,

considering

a) that foreign object debris (FOD) can severely injure airport or airline personnel
and damage equipment;

b) that FOD can originate from personnel, airport infrastructure, the environment
and the equipment operating on the airfield;

c) that an airport study showed that in one year, over 60% of the FOD items were
made of metal, followed by 18% of the items being made of rubber;

d) that there is a need to detect FOD on airport surfaces to maintain safe airport
operations;
e that advanced technologies such as millimetre-wave radars are now available

for improved FOD detection, including capabilities for continuous detection on runways
and other aircraft movement areas;

¥, that FOD radars must be able to detect an object whose size is as small as 3.1
cm high and 3.8 cm in diameter;

g that aviation authorities provide guidance and specifications for procuring
airport FOD detection equipment;

h) that sufficient contiguous bandwidth is available for radiolocation services in
the frequency range 92-100 GHz;

i) that the technical and operational characteristics of FOD detection system need
to be documented,

recognizing

a) that there is no regulatory priority between co-primary services without additional
specific regulatory provisions contained in the RR;

b) that, in frequency bands above 71 GHz, in order to accommodate the emerging
requirements of active services, sharing with passive services should be studied in
accordance with Resolution 731 (Rev.WRC-12);

c) that appropriate measure and sharing criteria between co-primary active services
should be also studied in accordance with Resolution 732 (Rev.WRC-12);

d) that for sharing and compatibility scenarios the protection criteria for the EESS
(passive) is contained in Recommendation ITU-R RS.2017 and the protection criteria for
EESS (active) is contained in Recommendation ITU-R RS.1166;

e that the unwanted emission levels for the fixed service to protect Earth
exploration-satellite service (EESS) (passive) operating in the band 86-92 GHz are specified
in accordance with Resolution 750 (Rev.WRC-15),

decides that the following Question should be studied

what technical conditions are necessary for FOD detection and EESS (active)/EESS
(passive) systems to ensure their coexistence when using a common frequency band or
adjacent frequency bands?
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Channel plan for foreign object debris detection system operating in the frequency range 92-100 GHz

(a) Channel plan A including the band 94-94,1 GHz!
A
—
7.98 GHz
(b) Channel plan B excluding the band 94.0~94.1GHz
Bt | B2
1.88GHz 5.85GHz
(¢) Channel plan C excluding the band 94.0~94.1GHz
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1.88GHz

1.88GHz 1.88GHz

(d) Channel plan D excluding the band 94.0~94.1GHz

1.88GHz
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Parameters Values Parameters Values
Full width at half maximum . . )

Frequency range (GHz) 92 190 antenna gain (3 dB beamwidth) Elevation: 1.0, Azimuth:
Channel plan See Fig. 3 (degrees) 1.0
Channel bandwidth (GHZ) 0.58-7.98 IAntenna rotation speed (rpm) 15
Output power (mW) 100-200 Detection distance (m) 200-500
Spectrum envelope See Annex 2 Antenna elevation angle (degrees) -1.8 (see Annex 3)
Sweep frequency (kHz) 1.25 Radiated rotation angle in azimuth +60
Antenna type Cassegrain (degrees) : — _
[Antenna gain (dBi) 24 (I'\;a;sanz;:ross section specification —20
Antenna pattern Reﬁaagingggon Emission bandwidth (-3 dB) (MHz) 1 (see Annex 2)
Antenna height (m) 4.8 Emission bandwidth (-20 dB) (MHz) 3.5 (see Annex 2)

Adjacent channel leakage ratio (dBc) <-70
Receiver noise figure (dB) 10
I/N protection criteria (dB) -6
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Parameter Units Radar A
Application Weather (heavy rainfall detection)
Deployment area Worldwide, fixed site
Tuning type; range GHz 94-100
Transmitter type - Solid state
Tx power into antenna (peak) w 0.5-1
Polarization Linear
Pulse duration ms 0.04-0.16
frequency modulation FMCW
Pulse repetition period VS 80-160
Antenna type Parabolic
Radar height relative to the ground m 1
Antenna gain dBi 54
Antenna diameter m 0.6
Antenna beamwidth in azimuth degrees 04
Antenna beamwidth in elevation degrees 04
Antenna peak side-lobe (SL) levels dBi 24
Antenna pattern type Recommendation ITU-R M.1851, COS? Pattern
Receiver noise floor. See M.1461 below eq. (4) dBm -105...-93.2
receiver noise figure dB 7
RF emission bandwidth MHz up to 24
Receiver IF 3 dB bandwidth MHz 1.5-24
I/N protection criteria dB -10
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Remote Antenna Unit (RAU)

RAU for Evaluation

New Optical Fibre Link

Existing Optical Fibre Link

Radar Coverage Clearsky 500 m

Radar Coverage Rain Condition 200 m

Control Centre (CC) & Monitoring Centre (MC)

Map data®©2023 google, TMap Mobility
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