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PRELIMINARY COMPATIBILITY STUDY BETWEEN IMT IN 4 400-4 800 MHz BAND AND RADIO ALTIMETER IN 4 200-4 400 MHz BAND
(Presented by Liu Rui, Cui Kaitao, Zhao Liang, Sun Qizhen)

	SUMMARY

	This paper briefly introduces the progress on preliminary compatibility study between IMT and radio altimeters in C-band by China, which has been presented at ITU-R 5D meeting in February 2025 through document 5D/472, regarding the WRC-27 Agenda Item 1.7.



1. INTRODUCTION

1.1 WRC-27 agenda item 1.7 deals with the consideration of studies on sharing and compatibility and develops technical conditions for the use of International Mobile Telecommunications (IMT) in the frequency bands 4 400-4 800 MHz, 7 125-8 400 MHz (or parts thereof), and 14.8-15.35 GHz taking into account existing primary services operating in these, and adjacent, frequency bands, in accordance with Resolution 256 (WRC-23).

1.2 The adjacent frequency band 4 200-4 400 MHz is allocated globally to both the aeronautical mobile (route) service (AM(R)S) and aeronautical radionavigation service (ARNS) on a primary basis. Pursuant to Radio Regulations (RR) footnote No. 5.438, the ARNS in frequency band 4 200-4 400 MHz is reserved exclusively for radio altimeters (RAs) installed on board aircraft and for the associated transponders on the ground. Noting that RAs are an essential component of aeronautical safety-of-life systems, to ensure aviation safety, the sharing and compatibility studies between IMT in 4 400-4 800 MHz and RAs in adjacent 4 200-4 400 MHz should be conducted.
1.3 Since receiving the ICAO State Letter of Potential safety concerns regarding interference to radio altimeters (Ref.: SP 74/1-21/22) in 2021, under the promotion of Civil Aviation Administration of China (CAAC) and national radio spectrum regulator of China, ANSPs, airlines and related industry have attached great importance to the compatibility between 5G IMT and RAs, putting it as priority consideration when in frequency allotment and WRC Agenda Items study.
1.4 The latest meeting of the Working Pary (WP) 5D which as the Responsible Group of WRC-27 agenda item 1.7 was hold in Geneva, from 4 to 13 February 2025. China presented the evaluation methodology of interference from urban and suburban macro IMT base station in 4 400-4 800 MHz band to RAs operating in 4 200-4 400 MHz band by document 5D/472.
2. DISCUSSION

2.1 The document is provided with the preliminary compatibility analysis of RAs and IMT base station operating in C-band. It came up with the importance of characteristics and protection criteria of RAs based on compatibility analysis. And a separate section was reserved for it in the document. The content of this part is requesting WP 5B’s contribution. Besides, this document proposes a specific method for compatibility research, which is shown in Study A section.
2.1.1 Technical and operational characteristics of IMT systems 
It is worth noting that the urban and suburban scenarios with AAS array antenna were discussed in this study, which IMT characteristics are all from Annex 4.2 to Document 5D/413, the characteristics of IMT unwanted emission provided by 3GPP TS 38.104. 
2.1.2 Technical characteristics and protection criteria of RAs

By introducing the Recommendation ITU-R M.2059 and M.2319 into consideration, it provides the technical characteristics of 6 analog and 4 digital RAs, three primary electromagnetic interference coupling mechanisms between RAs and interfering signals, and the factor of frequency dependent rejection (FDR) from other transmitters.
2.1.3 Propagation Model
The propagation model in Recommendation ITU-R P.528 with 5% time percentage is used. Meanwhile, for the stability and convenience of the research, the frequency point of f = 4 600 MHz with 100 MHz bandwidth were chosen in this study.
2.1.4 Separation methodology 
The coexistence scenario between onboard RAs and IMT focuses on landing scenario since RAs plays the most critical role in this phase, during which, one IMT base station is operated within the main lobe of RAs antenna. Type of A3 altimeter in ITU-R M.2059 which has strictest protection criteria, is selected to execute Monte Carlo simulation to consider the worst case of results of separation distance. The detail simulation is shown as followed.
· Assuming an aircraft is landing with a glide slope angle of 3 degrees (typcal angle), and one IMT base station was deployed at the airport runway centerline's extension and distance from the touchdown point at runway is D;
· Calculate the potential interference (I) from this IMT base station with fixed separation distance D to RAs for every landing-altitude during the descent of aircraft;
· calculate I for every landing-altitude of aircraft, then draw the CDF curve based on those available I values.
· Find the minimum separation distance D until 100% CDF value of I can meet RAs protection criteria.
2.2 Since the research is still in progress, the calculation in the document provides a phased reference, and the interference scenarios still require further refinement. It’s noted that there are some offline discussions on characteristics and protection criteria of RAs during the WP 5D meeting, especially the FDR value. It is believed these characteristics and protection criteria which will be confirmed by ICAO, might be updated before the next WP 5D meeting, depending on the cooperation of IMT research team and the global aviation industry. 
3. CONCLUSION
3.1 The meeting is invited to:

a) note the contents of this information paper;
b) keep attention to the progress of the studies under WRC-27 agenda item 1.7, and provide any relevant updated/additional information.
— END —
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[bookmark: dbreak]1	Background

WRC-27 agenda item 1.7 deals with the consideration of studies on sharing and compatibility and develops technical conditions for the use of International Mobile Telecommunications (IMT) in the frequency bands 4 400-4 800 MHz, 7 125-8 400 MHz (or parts thereof), and 14.8-15.35 GHz taking into account existing primary services operating in these, and adjacent, frequency bands, in accordance with Resolution 256 (WRC-23). 

The frequency band 4 200-4 400 MHz is allocated to the aeronautical radionavigation service on global primary basis. In accordance with RR footnote No. 5.438, it is reserved exclusively for radio altimeters (RAs) installed on board aircraft and for the associated transponders on the ground. Noting that altimeters are an essential component of aeronautical safety-of-life systems, to ensure aviation safety, the sharing and compatibility studies between IMT in 4 400-4 800 MHz and altimeter in adjacent 4 200-4 400 MHz are needed to be conducted.

2	Introduction

This contribution provides the evaluation methodology of interference from urban and suburban macro IMT base station in 4 400-4 800 MHz band to altimeter operating in adjacent 4 200-4 400 MHz band. The coexistence scenario focus on landing scenario since RA is most critical to this phrase. Type of A3 altimeter, which has strictest protection criteria provided by Recommendation ITU-R M.2059, is selected to execute Monte Carlo simulation to consider the worst case of results of separation distance.

In addition, 6 dB aviation safety margin is used to address the risk that some factors cannot be foreseen during operation of RA system.

3	Proposal

To facilitate the preparatory work for WRC-27 agenda item 1.7 within Working Party (WP) 5D, it is proposed to include the detailed study in the Annex of this contribution into the working document on sharing and compatibility studies between services to which the band is currently allocated and IMT systems in the frequency band 4 400-4 800 MHz under WRC-27 agenda item 1.7 (Doc. 5D/413, Chapter 4, Annex 4.10) in the Attachment.

Attachment:	Compatibility of the aeronautical radionavigation service (RR No. 5.438) operating in the frequency band 4 200-4 400 MHz and IMT operating in the frequency band 4 400-4 800 MHz






attachment

Compatibility of the aeronautical radionavigation service (RR No. 5.438) operating in the frequency band 4 200-4 400 MHz and IMT operating in the 
frequency band 4 400-4 800 MHz

[Editor’s note: This Attachment contains sharing and compatibility studies of the aeronautical radionavigation service (RR No. 5.438) operating in the frequency band 4 200-4 400 MHz and IMT operating in the frequency band 4 400-4 800 MHz. Note that the technical characteristics are provided from the inputs listed section 2 in the main body of the document, with the relevant information summarized in sections 3 and 4 above. In the case of studies related to Appendix 30B, an alternative format to provide the information of studies may need to be considered.]

A6.1	Technical/operational characteristics and protection criteria of aeronautical radionavigation service (RR No. 5.438) operating in the frequency band 4 400-4 800 MHz

[Editor’s note: This section provides the technical characteristics for sharing and compatibility studies from WP 5B.]

A6.2	Technical analysis

A6.2.1	Study A

[Editor’s note: The chapter structure of each study depends on the input contribution of the ITU members. The following chapter structure in each study can be used as a reference.]

A6.2.1.1	Technical characteristics

A6.2.1.1.1	Technical and operational characteristics of IMT systems operating in the frequency band 4 400-4 800 MHz

[Editor’s note: This section provides specific characteristics of IMT systems provided by WP 5D for sharing/interference analyses used in the study.]

The IMT deployment parameters used in this study are given in Table 1, both urban and suburban scenarios are considered. Implementation of AAS is considered for IMT base stations, and the AAS characteristics are shown in Table 2. These IMT characteristics are all from Annex 4.2 to Document 5D/413. Meanwhile, assuming a frequency point of f = 4 600 MHz with 100 MHz bandwidth in this study.

TABLE 1

Deployment-related parameters for bands between 4 400 and 4 800 MHz

		

		Urban/suburban macro



		Cell radius/Deployment density

		Typical cell radius 0.4 km urban/0.8 km suburban
(10 BSs/km2 urban / 2.4 BSs/km2 suburban (Note 1))



		Antenna height 

		20 m urban / 25 m suburban



		
Sectorization

		3 sectors



		Frequency reuse

		1



		Indoor base station deployment

		n.a.



		Indoor base station penetration loss

		n.a.



		Below rooftop base station antenna deployment (Note 2)

		Urban: 50%
Suburban: 0%



		Typical channel bandwidth

		40 or 80 or 100 MHz



		Network loading factor (base station load probability X%) (see section 3.5 below and Rec. ITU-R M.2101 Annex 1, section 3.4.1 and 6)

		20%, 50%



		TDD/FDD

		TDD



		BS TDD activity factor

		75%



		Note 1: “1 BS” = 1 sector in 3-sector cell.

Note 2: This “below rooftop” parameter is provided for IMT BS deployments to describe the environment surrounding the BS. The above/below rooftop ratio in this table should not be interpreted as indicating whether or not additional clutter loss should be applied. Depending on the sharing scenarios and associated guidance from Study Group 3, relevant propagation models related to clutter loss should be used accordingly.







TABLE 2

Beamforming antenna characteristics for IMT in 4400 - 4800 MHz

		

		

		Macro suburban

		Macro urban



		1

		Base station Antenna Characteristics



		1.1

		Antenna pattern model

		Table 3 (Extended AAS model)



		1.2

		Element gain (dBi) (Note 2)

		6.4

		6.4



		1.3

		Horizontal/vertical 3 dB beam width of single element (degree) 

		90º for H
65º for V

		90º for H
65º for V



		1.4

		Horizontal/vertical front‑to‑back ratio (dB)

		30 for both H/V

		30 for both H/V



		1.5

		Antenna polarization 

		Linear ±45º polarized sub-array

		Linear ±45º polarized sub-array



		1.6

		Antenna array configuration (Row × Column) 
(Note 4)

		4 × 8

		4 × 8



		1.7

		Horizontal/Vertical radiating sub-array or element spacing (Note 5)

		0.5 of wavelength for H, 2.1 of wavelength for V

		0.5 of wavelength for H, 2.1 of wavelength for V



		1.7a

		Number of element rows in sub-array

		3

		3



		1.7b

		Vertical element separation in sub-array ()

		0.7 of wavelength for V

		0.7 of wavelength for V



		1.7c

		Pre-set sub-array down-tilt (degrees) (Note 6)

		3

		3



		1.8

		Array Ohmic loss (dB) (Note 2)

		2

		2



		1.9

		Conducted power (before Ohmic loss) per sub-array or element (dBm) (Note 3)

		28

		28



		1.10

		Base station horizontal coverage range (degrees)
(Note 9)

		+/-60

		+/-60



		1.11

		Base station vertical coverage range (degrees) (Note 1) (Note 9)

		90-100

		90-100



		1.12

		Mechanical down-tilt (degrees) 
(Note 8)

		6

		6



		1.13

		Maximum base station output power/sector (e.i.r.p.) (dBm) (Note 7)

		72.2

		72.2



		Note 1: The vertical coverage range is given in global coordinate system, i.e., 90° being at the horizon. This range includes the mechanical down-tilt given in row 1.12.

Note 2: The element gain in row 1.2 includes the loss given in row 1.8 and is per polarization.

Note 3: Conducted power values are per polarization. The conducted power per sub-array assumes 4 × 8 sub-arrays and 2 polarizations for the rural, suburban and urban macro cases; the conducted power per element assumes 8 × 8 elements and 2 polarizations for the small cell outdoor/micro urban case.

Note 4: 4 × 8 means there are 4 rows and 8 columns of radiating sub-arrays for rural, macro suburban and macro urban cases. 8 × 8 means there are 8 rows and 8 columns of radiating elements for the small cell outdoor/micro urban case.

Note 5: For the case of 3 elements per sub-array, vertical sub-array spacing will be 2.1 wavelengths. 

Note 6: The pre-set sub array down-tilt is a fixed design parameter for a base station. It is envisaged as a passive fixed (non-varying) electrical tilt within the sub-array elements. 

Note 7: The maximum base station e.i.r.p per sector is calculated as total power (including power from two orthogonal polarizations).

Note 8: Mechanical down-tilt is handled by a coordinate system transformation described in 3GPP TR 36.814 section A.2.1.6.2.

Note 9:  and  is the BS array antenna beam steering direction used in Table 3 about Extended AAS model, they should be set so that the beam steering direction is within the vertical and horizontal coverage ranges in row 1.11 and row 1.10, respectively.







The extended version of the AAS array antenna model supports vertical sub-array geometries with fixed sub-array down-tilt. The model equations are summarized in Table 3.

TABLE 3

Extended AAS model

		Description

		Equation



		Peak normalized element radiation pattern

		





		Peak gain normalized element radiation pattern

		



		Sub-array excitation

		



		Sub-array radiation pattern

		

where





		Array excitation

		

Where M and N is corresponding to (Row × Column) in Table 2, row 1.6.



		Composite array radiation pattern

		

where



Where M and N is corresponding to (Row × Column) in Table 2, row 1.6.



		Note 1: For the sub array configurations, a set of physical antenna elements are combined to form a sub-array.

Note 2: Since typical base stations uses dual polarization, each polarization is separately considered in the model.







Considering the frequency band of IMT is adjacent to altimeter, the characteristics of IMT unwanted emission is critical to do sharing and compatibility study between them. From IMT technology related parameters that provided by 3GPP TS 38.104, the spectral mask of IMT AAS base station as shown in below table. And the power of any unwanted emission of IMT AAS base station operating in 4 400-4 800 MHz band shall not exceed a limit specified as the basic limit + X, where X = 9 dB.

TABLE 4

IMT unwanted emission limits

		Frequency offset of measurement filter ‑3 dB point, f

		Frequency offset of measurement filter centre frequency, f_offset

		Basic limits (Note 1, 2)

		Measurement bandwidth



		0 MHz  f < 5 MHz

		0.05 MHz  f_offset < 5.05 MHz

		[image: ]

		100 kHz



		5 MHz  f <

min(10 MHz, fmax)

		5.05 MHz  f_offset <

min(10.05 MHz, f_offsetmax)

		−14 dBm

		100 kHz



		10 MHz  f  fmax

		10.5 MHz  f_offset < f_offsetmax

		−13 dBm (Note 3)

		1 MHz



		Note 1: For a BS supporting non-contiguous spectrum operation within any operating band, the emission limits within sub-block gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks on each side of the sub-block gap, where the contribution from the far-end sub-block shall be scaled according to the measurement bandwidth of the near-end sub-block. Exception is f ≥ 10 MHz from both adjacent sub-blocks on each side of the sub-block gap, where the emission limits within sub-block gaps shall be −13 dBm/1 MHz.

Note 2: For a multi-band connector with Inter RF Bandwidth gap < 2*ΔfOBUE the emission limits within the Inter RF Bandwidth gaps is calculated as a cumulative sum of contributions from adjacent sub-blocks or RF Bandwidth on each side of the Inter RF Bandwidth gap, where the contribution from the far-end sub-block or RF Bandwidth shall be scaled according to the measurement bandwidth of the near-end sub-block or RF Bandwidth.

Note 3: The requirement is not applicable when fmax < 10 MHz.







A6.2.1.1.2	Technical/operational characteristics and protection criteria of radio altimeter operating in the frequency band 4 200-4 400 MHz

[Editor’s note: This section provides specific characteristics of [service type z] provided by other expert group for sharing/interference analyses used in the study.]

Recommendation ITU-R M.2059 provides characteristics of 6 analog and 4 digital radio altimeters for the compatibility study, these characteristics are presented in Table 5.

TABLE 5

Radio altimeter technical characteristics

		Type

		Centre
Frequency(MHz)

		Power
(dBW)

		Antenna gain
(dB)

		−3 dB
Beam width
(degrees)

		3 dB Emission bandwidth 
(MHz)

		Receiving bandwidth
(MHz)

		Receiver noise ratio
(dB)

		Cable loss
(dB)



		А1

		4 300

		–2.2

		10

		60

		110

		2

		10

		6



		А2

		4 300

		0

		10

		55

		162.8

		0.25

		6

		6



		А3

		4 300

		–6

		10

		60

		171

		2

		6

		2



		А4

		4 300

		20

		13

		35

		8

		9.2

		10

		6



		А5

		4 300

		6.99

		11

		45

		7

		6

		10

		6



		А6

		4 300

		16

		11

		45

		15

		16

		10

		6



		D1

		4 300

		–3.98

		11

		60

		150

		0.31

		8

		6



		D2

		4 300

		–10

		10

		60

		177

		1.95

		9

		0



		D3

		4 300

		0

		11

		460

		175

		2

		8

		2



		D4

		4 300

		6.99

		13

		45

		31

		30

		10

		0





[image: ]

All radio altimeter antennas are necessarily pointed at the Earth’s surface, their antenna pattern is assumed as a circular-symmetric parabolic shape which can be described by:

		 	(1)

where:

	3 dB is 3 dB beamwidth of altimeter, in degrees;

	GRA,MAX is peak antenna gain of altimeter, in dBi.

The peak antenna gain, as provided in Tables 5, of the radio altimeter should be used if propagation paths are within ±30° of a vector orthogonal to the bottom of the aircraft.

In accordance with Recommendation ITU-R M.2059, there are three primary electromagnetic interference coupling mechanisms between radio altimeters and interfering signals from other transmitters: receiver overload, desensitization, and false altitude generation. In order to avoid harmful interference the following RA protection criteria have to be fulfilled in flight critical operating scenarios:

Desensitization:				I/N = –6 dB



Front End Overload:		as defined in Table 6

False Altitudes (for FMCW Altimeters only):

		ID < IT,FA, where IT,FA = –103 dBm/MHz 

TABLE 6

Protection criteria of each altimeter

		Type of altimeter

		А1

		А2

		А3

		А4

		А5

		А6

		D1

		D2

		D3

		D4



		

Input power threshold receiver overload (dBm)

		−30

		–53

		–56

		–40

		–40

		–40

		–30

		–43

		–53

		–40



		Receiver desensitization

(dBm/MHz)

		−110

		−114

		−114

		−110

		−110

		−110

		−112

		−111

		−110

		−110



		False altitude reports

(dBm/MHz)

		−103

		−103

		−103

		–

		–

		–

		−103

		−103

		−103

		–







When calculating Front-End-overload power of altimeter, the factor of frequency dependent rejection (FDR) shall be used. 

Table 7

RF selectivity for radio altimeters

		Interference frequency
(MHz)

		RF filter attenuation
(dB)



		 4 200

		Attenuated at 24 dB per octave
to a maximum of 40 dB



		4 200

		0



		4 300

		0



		4 400

		0



		 4 400

		Attenuated at 24 dB per octave
to a maximum of 40 dB







A6.2.1.1.3	Propagation models used in the study

[Editor’s note: This section provides specific propagation models for sharing/interference analyses used in the study in accordance with guidance from SG 3 and its WPs (5D/160 and 5D/[TBD]). For each model, values used for model parameters are to be clearly stated.]

Although radio altimeters are operational during all phases of flight, the take-off and landing scenarios is most critical where aircraft use many radio altimeter supported safety-of-life services. This contribution focuses exclusively on the utilization of RA for landing. Considering this case of air-to-earth path, the propagation model in Recommendation ITU-R P.528 is used with 5% time percentage in this study. For the specific frequency range of 4 400-4 800 MHz, intermediate frequency point of f = 4 600 MHz is selected to calculate propagation loss.

A6.2.1.2	Methodology

[Editor’s note: This section provides the methodology used in this study.]

Figure 1

Landing scenario

[image: ]

Altimeter is essential to landing scenario, Figure 1 shows a RA-aircraft approaches the runway for landing. Usually the aircraft glide slope will determine the location of the aircraft when approaching the landing runway. In this contribution, 3° of glide slope is considered.

Generally only one IMT base station within the main lobe of RA antenna in landing scenarios of aircraft. Assuming sole deployment of one IMT base station at the airport runway's extension, the interference level from this base station to the RA-aircraft will be calculated for each altitude during the descent of aircraft. The separation distance in this scenario is defined as distance between IMT base station and aircraft touchdown point at runway. The detail simulation steps are outlined below:

Step 1: generate one IMT base station with three sector, each sector has three served UEs.

Step 2: assume the separation distance between IMT base station and aircraft touchdown point at runway is D.

Step 3: traverse all landing altitude H during the descent of RA-aircraft, the range from 3 000 m to 0 m by interval of 10 m.

Step 4: calculate the potential interference from this IMT base station with fixed separation distance D to RA-aircraft for every landing-altitude.

Step 5: calculate I for every landing-altitude of RA-aircraft, then draw the CDF curve based on those available I values. 

Step 6: repeat step 1 to step 5, find the minimum separation distance D until 100% CDF value of I can meet RA protection criteria.

The potential interference I from IMT base station can be calculated by equation 2 and 3:

For the protection criteria of Front-End-overload:

		 	(2)

For the protection criteria of Desensitization and False Altitudes:

		 	(3)

where:

	IRF: interference power at RA front-end, dBm;

	IIMT: out-of-band interference power at RA input, dBm;

	Pt: transmit power of IMT system, dBm;

	Punwanted: unwanted emission power of adjacent IMT system, dBm;

	Gt,IMT: transmit composite antenna gain of IMT system, dBi;

	Gt,IMT element: transmit element antenna gain of IMT system, dBi;

	Gr,RA: receive antenna gain of RA based on equation 1, dBi;

	Pathloss: free space pathloss, dB;

	FDR: frequency dependent rejection, 24 dB;

	LL: cable loss, dB;

	SM: aviation safety margin, 6 dB.

A6.2.1.3	Study results

[Editor’s note: This section provides the sharing and compatibility study results of this study.]

A number of 5 000 Monte Carlo snapshots is used to provide reliable statistics of potential interference level, and the results based on A3 altimeter which has the relative strictest protection criteria among different types of altimeter in Table 6. 



The CDF curve of Interference IRF from IMT Urban and Suburban BS to RA is shown in Figure 2, then compare the 100-th percentile values of its cumulative distribution with the target protection criteria of Front-End-overload of = −56 dBm. The minimum separation distance based on Front-End-overload is shown in Table 8. 

Figure 2

The CDF curve of interference IRF

[image: ]

Table 8

The minimum separation distance based on Front-End-overload

		Scenario

		Separation distance (km)



		Urban

		2.1



		Suburban

		2.2







The CDF curve of out-of-band Interference IIMT from IMT Urban and Suburban BS to RA is shown in Figure 3 and 4, then compare the 100-th percentile values of their cumulative distribution with the target protection criteria of Desensitization of I = −114 dBm/MHz and False Altitudes IT,FA = −103 dBm/MHz of respectively.

Figure 3

The CDF curve of interference based on Desensitization

[image: ]

Figure 4

The CDF curve of interference based on False Altitudes

[image: ]

To meet the RA protection criteria of Desensitization and False Altitudes, the minimum separation distance are listed in Table 9 and Table 10 respectively.

Table 9

The minimum separation distance based on Desensitization

		Scenario

		Separation distance (km)



		Urban

		74



		Suburban

		







Table 10

The minimum separation distance based on False Altitudes

		Scenario

		Separation distance (km)



		Urban

		65



		Suburban

		







A6.2.1.4	Summary and analysis of the results of Study A

[Editor’s note: This section provides the summary and analysis of the results of this study for both the protection of incumbent services (in band and adjacent bands) and without imposing additional regulatory or technical constraints on those incumbent services.]



______________

\\Blue\dfs\BR\BRSGD\TEXT2023\SG05\WP5D\400\472e.docx

\\Blue\dfs\BR\BRSGD\TEXT2023\SG05\WP5D\400\472e.docx

image2.wmf

dB


MHz


offset


f


dBm


÷


ø


ö


ç


è


æ


-


×


-


-


05


.


0


_


5


7


7




image3.emf

RADAR Altimeter




image4.wmf

RF


T


RF


P


I


,


£




oleObject1.bin



image5.wmf

RF


T


P


,




oleObject2.bin



image6.png







oleObject3.bin



image7.emf

-160 -140 -120 -100 -80 -60 -40


I(dB)


0


10


20


30


40


50


60


70


80


90


100


C


D


F


[


%


]


Front-End-Overload


urban(Separation distance = 2.1km)


Suburban(Separation distance = 2.2km)


X -56.4527 X -56.0984




image8.emf

-170 -160 -150 -140 -130 -120 -110


I(dB)


0


10


20


30


40


50


60


70


80


90


100


C


D


F


[


%


]


Desensitization


urban(Separation distance = 74km)


Suburban(Separation distance = 74km)


X -114.589 X -114.723




image9.emf

-170 -160 -150 -140 -130 -120 -110 -100


I(dB)


0


10


20


30


40


50


60


70


80


90


100


C


D


F


[


%


]


False Altitudes


urban(Separation distance = 65km)


Suburban(Separation distance = 65km)


X -104.122 X -103.707




image1.png








