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	SUMMARY

	This WP provides an analysis of the co-existance of Detect And Avoid (DAA) radar and Airport Surface Detection Equipment (ASDE) systems operating in the frequency Band 24.45-24.65 GHz.




INTRODUCTION
1.1 The thirty-third meeting of  ITU-R Working Party 5B meeting  held in Geneva, in 11-28 November 2024, continuied developing the Working Document towards a Preliminary Draft New Recommendation ITU R M.[24.45-24.65 GHz_ARNS] – Characteristics of and protection criteria for radars operating in the aeronautical radionavigation service in the frequency band 24.45-24.65 GHz.
1.2 This WP considers the co-existance of Detect And Avoid (DAA) radar and Airport Surface Detection Equipment (ASDE) systems that would share the identical frequency Band 24.45-24.65 GHz, and assess ASDE system performance impacts in presence of DAA radar, and and propose mitigation strategies.
DISCUSSION
1.3 Based on the specification of ASDE deployed in Japan in the frequency Band 24.45-24.65 GHz , FSMP-WG 20 IP07_ASDE specification 24.5GHz in Japan, the ASDE radar uses very high-peak-power, ultra-short pulses to illuminate a wide airport surface with a narrow, highly directional beam. Although the transmitted duty cycle is extremely low (approximately 0.05%), the high peak power is intended to achieve very high resolution and to overcome clutter on the ground.
Table 1: Specification of ASDEs in Japan.

	[bookmark: _Hlk190782236]Parameter
	Value

	Frequency Range
	24.25 – 24.65 GHz

	Peak Transmitter Power
	3 kW

	Pulse Width
	20 ns

	Pulse Repetition Frequency
	25,300 pulses per second

	Receiver Noise Figure
	2 dB

	Receiver Noise Power
	–105 dBm

	Horizontal Beamwidth
	0.3°

	Polarization
	Circular

	Antenna Gain
	45 dBi

	Antenna Rotations
	60 rpm











1.4 The document being established by WP 5B mentions (03) representative DAA radars (Radar 1, Radar 2, Radar 3) (Table 2). These DAA systems are operating in 24.45–24.65 GHz, typically use longer pulses (tens to hundreds of microseconds) and operate continuously with relatively low average power.
Table 2: Specification of DAA radars in 24.45–24.65 GHz

	Parameter
	Radar 1
	Radar 2
	Radar 3

	Operating Range (km)
	6
	6
	3.5

	RF Bandwidth (MHz)
	45
	10–50
	40

	Pulse Width (µs)
	200
	50–200
	33 (chirp time)

	Pulse Repetition Frequency (kHz)
	4.7
	2–10
	30.3

	Average Transmitter Power (W)
	2
	3.2
	0.8

	Antenna Gain (dBi)
	21
	21
	17

	Horizontal Beamwidth (°)
	12
	12
	28

	Polarization
	Horizontal
	Horizontal
	Vertical


















1.5 In term of spectral overlap, both systems share the same overall band, with DAA operating within approximately 24.45–24.65 GHz—well within ASDE’s 24.25–24.65 GHz band.
· ASDE Pulses: The 20 ns pulse width implies a theoretical bandwidth on the order of 1/(20 ns) ≈ 50 MHz (subject to pulse shaping).
· DAA Signals: With RF bandwidths in the 40–45 MHz range (or up to 50 MHz in some cases).
The spectral footprints are very similar that may cause for both systems’ signal significant spectra overlap. Any DAA emission that falls within the ASDE receive filter bandwidth can appear as interference.
1.6 In term of temporal ovelap, the ASDE emits ultra-short pulses (20 ns) at 25,300 pulses per second that produces a duty cycle = PRF × pulse width ≈ 25,300 × 20 ns ≈ 0.5 ms. However, the DAA uses longer pulses (33–200 µs) with lower PRFs (2–30.3 kHz), resulting in a much higher duty cycle. 
Even though the ASDE pulses are very brief, the nearly continuous nature of the DAA transmissions means that, statistically, there will be occasions when a DAA pulse is present in the ASDE receiver’s window. These interference may raise the effective noise floor during an ASDE’s reception interval and may cause false echoes.
1.7 In term of antenna directionality, the ASDE uses a highly directional antenna with a horizontal beamwidth of 0.3° and a high gain (45 dBi), meaning that only signals from a very narrow angle are strongly received. However, DAA systems have wider beamwidths (12° for Radars 1 and 2 and up to 28° for Radar 3).
The interference is maximized, even even briefly,  if DAA system’s lobes fall within the narrow main beam of the ASDE receiver. So orientation of antenas play an essential role.
1.8 In term of polarization mismatch, ASDE employs a circular polarization and DAA radars a linear polarizations (horizontal for Radars 1 and 2; vertical for Radar 3). The mismatching may reduce interference and improve signal quality at the ASDE receiver by 3 to 6 dB,  but may not be sufficient if the interfering signal is strong.
1.9 A simplified interference power estimation is performed, below, using link budget concepts, assuming a worst-case alignment between a DAA transmitter and the ASDE receiver. Characteristics of Radar 2 are taken as an example.
The interference power  reaching the ASDE receiver from a DAA transmitter may be given by the link budget equation:

Where:
·  is the DAA average transmit power (converted to dBm),
·  and  are the DAA and ASDE antenna gains in the direction of interference coupling,
·  is the free-space (or path) loss, and
·  is any additional losses (polarization mismatch,….).

Average  power = 3.2 W →    
Main-lobe gain DAA transmitter is 21dBi.
Main beam gain ASDE receiver is 45 dBi. 
The Estimate Path Loss  at the the mid-band of the ASDE frequency band:    



For  =24,500 ,  the estimated interference power caused by the DAA radar:                  
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For an assuming mismatching losses of 6dB, 

The calculations show (Figure.01) that  decreases from 19.25 dBm to -45.27 dBm 
[image: ]
Fig.01:  of the DAA on ASDE in function of separation distance
1.10 In conclusion, it is noticed that under worst-case conditions (e.g., close proximity, direct beam overlap, minimal polarization loss, spectral overlap and a high-power emissions from ASDE ), interference from DAA systems could potentially degrade ASDE performance by elevating the noise floor or even saturating the receiver. 
The coexistence of DAA and ASDE systems in the 24.25–24.65 GHz band poses some challenges. The above analysis highlights the importance of interference mitigation strategies (such as dynamic frequency management or time-domain coordination) to ensure coexistence without negative impact on ASDE systems.
ACTION BY THE MEETING
1.11 The meeting is invited to:
a) note the contents of this working paper;
b) advise ways to improve the interference mechanisms developed in this article.
c) consider sharing the concern discussed in this paper with the ITU-R WP 5B, and other involved working groups.

— END —
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