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	Title
	Develop radio frequency and interference rejection characteristics for radio altimeters 
	Reference:
	FSMP.006.01

	Source
	FSMP/2 Report

	Problem Statement
	Recent ITU activities have threatened aeronautical systems operating in the 4200-4400 MHz band by considering the introduction of mobile broadband systems in adjacent frequency bands.  Existing ITU-R documentation, and related documentation such as RTCA DO-155 Minimum Performance Standard Airborne Low-Range Radar Altimeters, describe some performance characteristics for radio altimeters, however additional/refined details are necessary to enable a proper assessment of suitable protection requirements for systems operating on adjacent frequency bands.  Without standardized frequency and interference performance characteristics, there is no way to specify suitable protection from  interference from services operating in adjacent frequency bands. This creates safety risks to flying aircraft operating radio altimeters, especially noting that non-aeronautcial systems can now operate at the adjacent frequency bands.


	Specific Details (including impact statements)
	Radio frequency interference rejection characteristics and associated standards for radio altimeters are needed to ensure frequency sharing compatibility between aircraft radio altimeters and other aeronautical applications, namely Wireless Avionics Intra-Communications (WAIC), in the same band. Furthermore, out-of-band interference susceptibility and rejection characteristics are also required for protecting the operations of the radio altimeters from harmful interference caused by non-aeronautical systems operating in adjacent frequency bands.

	Expected Benefit
	Protection of continued safe operations of radio altimeters from potentially harmful in-band and adjacent band radio frequency interference, and guidance for future radio altimeter design.

	Reference 
Documents
	Annex 10
ARINC 707-7B
Eurocae ED-30
RTCA DO-155 Minimum Performance Standard Low-Range Radar Altimeters
Recommendation ITU-R M.2059 “Operational and technical characteristics and protection criteria of radio altimeters utilizing the band 4 200-4 400 MHz”, approved Feb. 2014
	Attachments
	Nil

	Primary Expert Group:
	FSMP

	WPE
No.
	Document affected
	Description of Amendment proposal or Action
	Supporting Expert 
Group
	Expected dates:

	
	
	
	
	Expert Group 
	Effective
	Applicability 

	
	Annex 10 
	Referencing material from Standard Making Organisations, develop technical provisions defining technical aspects relating to radio frequency and interference rejection characteristics of the radio altimeters.  Final location of material to be determined.
	
	Q1 2019 [Depends on WAIC measurement effort]
	
	

	
	Action
	Conduct an aircraft fleet equipage impact analysis and develop detailed transition plans based on industry input and expected safety benefit.
	AIRP
FLTOPSP
	Q1 2019
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Material from FSMP-WG/12 WP37
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2.5 FSMP.006.01 Job Card Review for Radio Altimeter RF Interference Characteristics
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2.5 
2.5.1 [bookmark: _GoBack]The job card for radio altimeter interference characteristics lists two deliverables:
	WPE
No.
	Document affected
	Description of Amendment proposal or Action

	
	Annex 10 
	Referencing material from Standard Making Organisations, develop technical provisions defining technical aspects relating to radio frequency and interference rejection characteristics of the radio altimeters.  Final location of material to be determined.

	
	Action
	Conduct an aircraft fleet equipage impact analysis and develop detailed transition plans based on industry input and expected safety benefit.



2.5.2 Since the job card FSMP.006.01 was defined, industry and Standard Making Organisations have progressed their understanding.  These two actions remain valid and open with no numbers assigned.  
The first action could progress using test results documented in the 2020 RTCA report to represent performance of existing altimeters in each use category.  The action would need to be sustained in order to also document the new altimeter standard interference limits and how they can be used to allocate spectrum power limits, frequencies, and siting.  FSMP should progress discussion on where this material should reside in ICAO documents, and revisit if FSMP or NSP or both are the proper panels to take the action.
The second action remains a valid activity although may be overcome by events.  It is clear that in some regions, all existing altimeters will at least need to be recertified to higher interference levels, and in the worst case they will all need to be replaced with a new generation of altimeters.  The only other way to protect safety hazards that can be catastrophic would be to permanently implement safety zones with special regulations regarding PSD adjacent to altimeters where hazards are possible.  The action could be progressed by comparing the costs associated with higher density, lower power cellular networks around airports with costs to replace the entire installed altimeter base. 
2.5.3 Additional actions to develop ICAO guidance material could be considered by FSMP and/or NSP; some examples for consideration are as follows:
•	ANSP Guidance and/or SARPs for current altimeter limits vs current RF environment
•  Define Protection Zones with beam pointing and/or power limits inside
•  Interference thresholds for current altimeters measured vs 5G waveforms / bandwidths

•	ANSP Guidance/SARPs for transition to future altimeters vs future adjacent band environment
•	Minimize or eliminate safety zones with less restricted power and beam pointing
•	New interference thresholds defined for arbitrary waveforms / bandwidths
•	Goal for existing TERPs to be sufficient to provide compatibility

•	ANSP Guidance for evaluation of conforming and/or exceptional cases
•	Define cases inconsistent with current or future interference limits assumptions / requirements 
•	Consider flight inspection techniques to assess compatibility
•	Consider design assurance of cellular infrastructure

•	ANSP Guidance on Procedure Development
•	Do not design approach paths that violate RA threshold assumptions 
•	May not be needed if TERPS guarantee assumed separation (goal)

Finally, while ICAO guidance material is important, it will take several years to develop and will not provide a strategy for ensuring continued operational safety in the near-term.  ICAO and industry groups need to also urgently work together on a strategy and actions to provide a common basis and plan for continued operational safety.


