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	SUMMARY

	This paper presents  the concept of dependency diagrams used as an aid to deriving a strategic roadmap for aviation spectrum taking into account current CNS strategies.  

	ACTION

	The meeting is invited to consider this paper which is being input to the CEPT PT3 process next week and feed any comments back to Eurocontrol.
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	Summary:

This paper presents the concept of dependency diagrams used as an aid to deriving a strategic roadmap for aviation spectrum taking into account current CNS strategies.  The next step is to translate the spectrum dependency diagram into a roadmap that provides timescale and bandwidth requirements.  Further consultation within Europe and worldwide will be needed. 



	Proposal:

The meeting is invited to comment on and support : 

· the approach to aeronautical spectrum requirements; 

· the proposed adopted ITU M 1390 methodology to enable bandwidth projections to be made.




1 Introduction

Each of the communication, navigation and surveillance domains has a strategic plan detailing the future evolution of its services and the methodology to implement the objectives in line with the ATM Strategy 2000+.  In consideration of the WRC 07 agenda items there is a need to extract the spectrum issues from each of the CNS domains and identify where there are overlapping areas of interest and consequently any interdependencies. To address this, a radio spectrum workshop was organized (13th June 2005) by the Eurocontrol Agency to initiate discussion with representation from each of the domains.

2 Objective

The objective of the workshop was to achieve a common understanding of the radio spectrum allocation process and develop a draft radio spectrum dependency diagram based on current CNS strategies.  

3 Approach

The specific dependency diagrams for CNS have been developed using the associated CNS roadmaps.  Whereas the roadmaps reflect a timescale, the dependency diagrams provide sets of relationships between systems and processes without any timescale. Once agreed, the CNS dependencies can be integrated into a single radio spectrum dependency diagram. This diagram can be translated into a roadmap by introducing time constraints.  The roadmap will generate a spectrum requirement with an audit trail back to the original CNS roadmaps (2000 -2020). The approach is summarized as follows:-

Step 1: To produce a dependency diagram for a scenario from each of the CNS domains. 

Step 2: To combine the CNS domain dependency drawings into one spectrum dependency diagram such that all links between the domains can be represented. (Ref: Figure 1)
.

Step 3: To produce a radio spectrum roadmap taking into account time constraints. 

Step 4: To produce the radio spectrum roadmap, based on a timescale, detailing the spectrum requirements at a high level, which in turn can be applied as input - the modified ITU M 1390 model.

4 Diagram Explanation

The diagram provided at Annex 1 illustrates a spectrum dependency that supports the first two steps noted above. A glossary of the terminology used is provided in annex 2.

4.1 Layout

Figure 1 should be read left to right from the current systems listed on the left through the operational function that is supported by the service/s to the future systems identified from the domain strategies and the identified spectrum allocation required. 

4.2 Symbols

AND / OR
 symbols are used on the connectors defining the relationships supporting the associated text boxes. 

4.3 Mandate Text boxes

The purpose of these marked text boxes is to indicate that there are prerequisite decisions needed before agreements are made on the introduction or cessation of services. Such agreements may also be supported by associated mandates. Note that for each agreement there are prerequisites that include the interests of General Aviation and the Military. Additionally any   consideration for withdrawal of services will require the assessment of the operational impact for service providers and airlines as provided by safety cases and cost benefit analyses.

Table 1 lists a number of prerequisites for each of the potential mandate dependencies. This list is illustrative of the related issues and not intended to be exhaustive or definitive in its detail.

	Table 1.      Mandates:-  Prerequisite Summary

	
	Service
	Prerequisites

	
	NDB
	General aviation and military aircraft are equipped with a suitable alternative. (e.g. GPS / DME )

	
	VOR
	Mandatory RNAV only environment for en-route and TMA.

	
	ILS
	Safety case – GBAS can provide Cat2/3,  Certification and approval for GBAS Cat 3 operation.

	
	8.33 kHz extension
	Acceptance by general aviation.

	
	FCS
	Acceptance of global interoperability.

Development of aeronautical standards.

Cost benefit analysis

	
	UAT
	Operational requirements, development of a standard

	
	VDL
	Operational requirements 

	
	1090ES
	Operational requirements

	
	Oceanic Comms
	Operational requirements

	
	
	


5 TRANSITION SPECTRUM

It shall be noted that aviation will require access to additional spectrum in order to transition from the present situation to future implementations for, among other things, safety issues and the need to operate systems in parallel during that period.

6 Conclusion

The approach described in this paper provides an audit trail from spectrum requirements to the CNS strategies. The dependency diagram and subsequent roadmap will be a useful aid to understanding the evolution of aeronautical spectrum requirements.

7 RecommendationS

The meeting is invited to comment on and support : 

· the approach to aeronautical spectrum requirements; 

· the proposed adopted ITU M 1390 methodology to enable bandwidth projections to be made.
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Annex 2:   
Glossary of terms 

ACAS


Airborne Collision Avoidance System

ADS


Automatic Dependent Surveillance

ASDE


Airport Surface detection Equipment

APV


Approach with Vertical guidance

Cat 1/2/3

Category of precision approach

DME


Distance Measuring Equipment

EGNOS

European Geostationary Overlay Service

ES


Extended Squitter

FCS


Future Communications System

GBAS


Ground Based Augmentation System

GLONASS

Global Navigation Satellite System


GNSS


Global Navigation Satellite System

GPS


Global Positioning System

ILS


Instrument Landing System

MLAT


Multilateration

MLS


Microwave Landing System

NDB


Non- Directional Radio Beacon

PAR


Precision Approach Radar

SBAS


Satellite Based Augmentation System

SSR


Secondary Surveillance Radar

TCAS


Traffic Alert and Collision Avoidance System

TMA      

Terminal Management Area

UAT


Universal Access Transceiver

VDL


VHF Data Link

�  Figure 1 also reflects the importance of the global aspect of aviation issues in that additional navigation applications, not included in the quoted domain scenarios, have been noted in the combined diagram and illustrate their associated spectrum allocations. 





�  Note: OR in this context is the logical OR (i.e. is not exclusive).
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