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Agenda Item 9c..:
Revision of the ICAO Frequency Spectrum Handbook (Doc 9718)

Volume B - Spectrum
Spectrum Guidance for the Development of Aeronautical systems 
(Presented by John Mettrop)

	SUMMARY

	This document provides an update to a proposal made in WP/25 of the 9th meeting of the FSS for text to be contained in the attachment to this document be included in Volume B Section 5 of the New ICAO Frequency Spectrum Handbook.

ACTION
The FSMP-WG is invited to:

· Review the content of this paper 

· Agree to it’s inclusion in place of the prviosu text provided by WP/25 to the 9th Meeting of the FSMP

· Recommend that LDACS follow this process in determining whether  it can be implemented viably in the frequency band 960-1164 MHz


1. INTRODUCTION

1.1 The development of a new ICAO Frequency spectrum Handbook to replace Doc 9718 (existing handbook) has opened the opportunity to include additional or expand on existing elements that experience, since the publication of the current handbook, has shown would be useful to the aviation community. This document makes an updated proposal for the inclusion of text addressing the process for addressing new aeronautical or non-aeronautical, system specific, proposals for sharing/adjacent band co-existence.

2. DISCUSSION

2.1 As acknowledged by this panel, spectrum is a finite resource that is in high demand from a number of industries including aviation. The existing frequency bands that are allocated to aeronautical services tend to be in what is regarded as the sweet spot in the spectrum where the trade of between range, power and capacity is close to optimal for a number of applications. 
2.2 Whilst aviation has in the past been able to develop systems within the frequency bands allocated on an exclusive bases to aeronautical safety services with little intervention from the Radio Regulator.  That situation is changing and Radio Regulators are taking a greater interest in how aviation uses the spectrum allocated to it and whether there is a possibility that the spectrum would be economically and socially more valuable if it were allocated to another service.

2.3 Current aeronautical systems are perceived as in-efficient users of that spectrum and therefore a number of industries and radio regulators believe there is scope for allowing non-aeronautical systems to share or operate close to frequency band currently allocated to aeronautical services. That pressure has increased with the realisation that aeronautical systems we believed were more robust than recent events have shown them to be. 
2.4 There is therefore increasing pressure coming from both aeronautical and non-aeronautical sources to accept additional/new shaing of frequency bands allocated to aeronautical systems or the increased use of adjacent frequency bands. The response to such proposals has been varied and in many cases un-coordinated internationally with little guidance material on which authorities can base decisions as to how to proceed. It is therefore proposed that the process described in the annex to this document be included in the spectrum handbook to provide such guidance  

2.5 If the meeting agrees with the proposal made in this working paper then it could be provided to the Communication Panel as advice as to what LDACS needs to do in order to prove that it can be viably introduced in the frequency band 960-1164 MHz.

3. ACTION BY THE MEETING
3.1 The meeting is invited to:

· Review the content of this paper 

· Agree to it’s inclusion in place of the prviosu text provided by WP/25 to the 9th Meeting of the FSMP

· Recommend that LDACS follow this process in determining whether  it can be implemented viably in the frequency band 960-1164 MHz.

— END —

Attachment
Suggested text for the New Version of the ICAO Spectrum Handbook – Vol. B, Section 5
SECTION 5

Process for Consideration of Sharing in Frequency Bands used by or Adjac ent to 
Aeronautical Safety Systems Outside of the world Radiocommunication Conference Process.
5.1 
Introduction

This process provides guidance on how to address a proposal for the introduction of a new or modified system either in or adjacent to a frequency band allocated to one or more aeronautical services.  The process applies to applications made either on behalf of an aeronautical or non-aeronautical system.
5.2
Overview

The process, as illustrated below in principle the same whether it is being applied to an aeronautical or non-aeronautical proposal.  However, there are variances, as indicated in some of the process steps, that reflect the differences in responsibilities and powers between radio regulators and aeronautical authorities.
Each step in the process is described, and where appropriate expanded upon in sections 5.3 – 5.14
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5.3
 Proposal Made for In/Adjacent Frequency Band Use
	Aeronautical
	Non-Aeronautical
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	Proposal for a new Aeronautical System Received
The need for a  new aeronautical system in line with the requirements of the Global Air Navigation Plan is approved that requires spectrum access is received
	Requirement for a New/Modified Allocation Identified
A proposal for a new non-aeronautical systems that intends to operate in or adjacent to an existing aeronautical allocation is identified.  This is usually through the ITU process but other routes are possible

	Select Desired Frequency Band
The preferred frequency band is identified based on factors such as desired characterristics of the systems, current frequency band usage and potential known future developments
	In/Adjacent to a Frequency Band used for Aeronautical Safety Purposes?

Is the proposal open to use of a frequency band that is either currently used by or adjacent to a frequency band allocated to an aeronautical safety service? 
Yes - Go to initial impact assessment

No -  No further action required

	In an appropriately assigned frequency band?

Is the frequency band proposed to an appropriate service on a primary basis (e.g. the service definition covers the proposed use)?

Yes – Proceed to initial impact assessment

No –  a) seek a WRC agenda item
          or
          b) rethink selection of the frequency band 
	Initial Impact assessment
Carry out a simple assessment based on free space path loss to assess the threat posed by the new proposal to the use of existing/planned aeronautical safety systems.

	Initial Impact Assessment
Carry out an initial impact assessment against all systems used for aeronautical purposes, both current and planned) currently operating in or adjacent to the frequency band to determine whether there is likely to be sufficient pectral space available o accommodate the proposed system.
	Potential to Affect the of eronautical Safety Systems?
Does the new proposal pose a potential threat to the use of existing/planned aeronautical systems?

Yes – Go to section 5.4 Theoretical Study 

No -   No further action required 

	Potential to Affect use of Aeronautical Systems?
Based on the initial assessment does the new system have the potential to cause harmful interference to incumbent aeronautical safety systems 
Yes- Go to seek a WRC Agenda Item

No - Go to section 5.4 Theoretical Study
	No Further Action
The new proposal does not pose a threat to the operation of existing/planned aeronautical safety systems and hence no further action is required

	Seek a WRC Agenda Item
A new WRC agenda item should be sought to address the need which may require a new allocation, modification to an existing allocation or additional provisions o permit an  existing allocation to be used 
	


5.4
Theoretical Study
Undertake a theoretical study between the proposed new system and ll incumbent existing/planned aeronautical safety systems individually and where appropriate in combination using reasonable worst case conditions The assessment should be made to assess whether interference is caused to either the wanted signal (protection of the minimum wanted signal + required protection) or the noise floor of the receiver.  In both cases a safety margin, that needs to be justified, should be applied to cover uncertainties
5.5
Harmful Interference Predicted?

Do the theoretical studies indicate that harmful interference will occur to either the existing/planned aeronautical safety systems or if the assessment is being carried out for a proposed new aeronautical systems to that system
Yes – Reject the proposal
No – The systems are compatible, go to section 5.11 Develop/Modify Equipment Standards

Potential – Go to section 5.6 Practical Testing
5.6
Practical Testing

Conduct sufficient practical tests necessary to confirm whether the proposed new system is compatible (with or without practical mitigation) or not.  This testing as with the theoretical testing should be done for the practical worse case and where appropriate take account of a combination of existing/planned systems.  
5.7
Co-existence Feasible and Viable?

Based on the results of both the theoretical studies and practical testing assess is co-existence both feasible and viable?
Yes without mitigation – Go to section 5.9 Reduction in Safety
Yes with mitigation – Go to section 5.8 Develop Mitigation Solutions/Planning Criteria

No – Reject the proposal
5.8
Develop Mitigation Solutions/Planning Criteria

Develop the practical mitigations and/or planning criteria needed between the new system and incumbent systems that will ensure the systems will operate as intended 
5.9
Reduction in Safety?

Will the introduction of the proposed new system reduce the overall safety level of the airspace management system noting that there may be a reduction in the level of safety for one or more systems but that the introduction of the new system may compensate for that reduction with over safety either being maintained or improved.
Yes – Go to section 5.10 Socio-Economic Value Offsets Reduction in Safety?

No – Go to section 5.12 Develop/modify equipment standards
5.10
Socio-Economic Value Offsets Reduction in Safety?

Make an assessment as to whether the socio-economic benefits the introduction of the new system will bring and assess it against the potential loss of benefits due to the reduction in safety and the potential actions required to maintain safety
Yes – Go to section 5.11 Develop/Modify Equipment Standards

No – Reject the proposal
5.11
Develop/Modify Equipment Standards

The new system is compatible with current/planned aeronautical safety sytems and therefore equipment standards can be developed through the normal process which for aeronautical systems will be through ICAO Standards and Recommended Practices and EuroCAE/RTCA Minimum Operational Performance Standards
5.12
Develop Safety Support Documentation
	Aeronautical
	Non-Aeronautical

	Develop the relevant safety cases/support arguments in accordance with ICAO Annex 19 “Safety Management” to the Convention on International Civil Aviation
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	Is Mitigation or Planning  Criteria Required?

Are mitigation techniques or planning criteria required in order to ensure the safety of the aeronautical systems?

Yes – Go to Develop Agreement on the Operation of the New System including Mitigations and Planning
No – No further action required

	
	Develop Agreement on the Operation of the New System including Mitigations and Planning

Based on the theoretical studies, practical testing, required mitigations & planning criteria develop an agreement between the aeronautical authorities, the relevant radio regulator and the new system operator as to how the new system can be implemented

	
	Develop Safety Support Argument

In accordance with  ICAO Annex 19 “Safety Management” to the Convention on International Civil Aviation develop the relevant safety support arguments necessary to support the overall safety case.

	
	Confidence in Agreement and Safety Support Argument?

Does the relevant aviation authority(ies) have confidence in the safety support argument developed?

Yes – Go to Implement and Monitor 

No – Go back to Develop Safety Support Argument and renegotiated the agreement


5.13
Implement and Monitor

	Aeronautical
	Non-Aeronautical
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	Implement New/Modified System

Deploy the new/modified system and put into operational use

	Periodic Review Implementation

Periodically review the implementation to confirm that the new/modified system are working as predicted and not causing interference to existing aeronautical safety system(s). Note as confidence in the deployment of the new system increases so the periodicity oreviews can be extended.

	Implementation Operating as Predicted?

Is the new system operating as planned and predicted or is itcusing armful interference to an existing aeronautical safety system?

Yes – wait for the next review point and go to Periodic Review Implementation

No – Go to Remedial Action Possible? 

	Remedial Action Possible?

Is there any remedial action that can be taken? 

Yes – Go to Develop & Implement Additional Mitigation

No – Rethink requirement/solution
	 Remedial Action Possible?

Is there any remedial action that can be taken? 

Yes – Go to Develop & Implement Additional Mitigation

No – Go to Radio Regulator Implements the Proposed Change?

	Develop & Implement Additional Mitigation

Develop additional mitigation solutions and implement them to help resolve the problem.  These may include amore restrictive frequency planning process 

	
	Develop Aeronautical Mitigation(s) Necessary to Maintain Safety

Assess the impact the implementation of the new service will have and the mitigation(s) required which may require operational solutions such as re-routing or flow restriction. 

	
	Drop Proposal

The radio regulator agrees to drop the proposal 

	
	Implement Mitigation(s)

Implement the mitigations deemed necessary to restore/maintain safety


5.14
Reject Proposal

Reject the proposal and actively participate in studies to protect aeronautical safety systems 
— END —
(11 pages)


