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	SUMMARY

	This paper proposes that the FSMP develop a standardised process for the assessment of changes to spectrum usage in or adjacent to frequency bands within which aeronautical systems operate. 


1. INTRODUCTION

1.1 Due to the forsight of our predecessors aviation is in the fortunate position of having access to a range of globally harmonised spectrum allocations, normally on an exclusive basis, most of which are in what is generally regarded as the so called “spectrum sweet spot” that offers the best compromise of range, power and equipment size
2. DISCUSSION

2.1 As industry and the public have realised the advantages, such as access, cost and mobility, that radiocommunication can provide over traditional telecommunication so the demand for spectrum has increased.  Initially the demand for spectrum was accommodated either through access to ever higher frequencies becoming viable or re-purposing existing allocations that were not being or lightly used. However once that resource had been exhausted so the need for sharing of frequency allocations has become the norm. 

2.2 Aviation has generally been able to avoid the need to share with other industry sectors spectrum allocated for aeronautical purposes. Internationally where proposals have been made for sharing aviation has, in the past, been able to convince radio regulators that sharing should not take place based on a combination of technical and safety arguments although at times the evidence for those arguments can be a little flaky. However, nationally with no standardised process available to refer to and under political/financial pressure this has not always been the case.

2.3 Given the ever increasing demand for spectrum and the consequential interests of States in the the revenue that can be generated pressure continues to grow for aviation to share spectrum with other industries. If aviation is to continue to secure access to suitably protected spectrum it will need to improve the quality, transparency and clarity of the arguments it used to justify it’s requirements. 

2.4 It is therefore proposed that the FSMP develop a standardised process for the assessment of any proposed changes to spectrum allocations or use thereof, including those sought by aviation and include it in the new Frequency Spectrum Handbook. The process should indicate the various stages necessary, the decision points and potential consequencies.  This should then provide:-

· Transparency of the process

· Justification for the arguments

· Demonstrate equitable consideration for aeronautical and non-aeronautical proposals

· Understanding of the implications

2.5 Proposals for both the aeronautical and non aeronautical processes are contained in Appendix A and B reaspectively. These proposals take into account the requirements of a safety management scheme (see separate paper for the need) and acknowledges that spectrum is a resource that aviation does not control which could result in decisions being made that, if mitigations are not put in place be adverse to aviation safety interests.
2.6 It should be noted that for any process to be credible it needs to be supported by information about the way in which aircraft systems are operated, their radio frequency parameters as well as their availability, reliability & continuity requirements. It is assumed that such information will be contained within Volume D of the reformatted handbook and be supported by evidence for the figures quoted.
2.7 It is noted that if this proposal is adopted then the explanatory text will need to be significantly improved.

3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) support the development of spectrum management process(es), to be included in the new version of the Frequency Spectrum Handbook, for the assessment of changes to spectrum useage either within or adjacent to frequency bands supporting aeronautical services;

b) support the use of the proposals contained in appendices A nd B as the basis for the development of tose spectrum management process(es). 
c) Support the development of Volume D to the reformated frequency spectrum handbook and the inclusion of suitable data to support the process proposed.

— END —

Annex A – Aeronautical Spectrum Management Process
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A1
Proposal for a new aeronautical system

Need identified for a new aeronautical radiocommunication system for which spectrum is required.
A2
Select desired frequency band

Frequency band selected based on the desired radio frequency & operational characterisitics, spectrum availability/congestion  

A3
In/adjacent to aeronautical frequency band?

Is the selected frequency band either allocated or adjacent to an aeronautical service? If the answer is no then go to step A4 otherwise go to step A5
A4
ITU process
Follow the standard ITU World Radiocommunication Conference process seeking an agenda item at the next Conference for consideration at the following Conference. 

A5
Suitable aeronautical allocation?
Is there an existing, suitable aeronautical allocation in the selected frequency band? Go to step A6 and if the answer is no then also go to step A4
A6
Theoretical study
Carry out a theoretical study between the proposed new system and systems already operating in the frequency band. 

A7
Theoretical impact on exisiting aeronautical systems?
Do the theoretical studies indicate that the proposed new system could pose a practical interference threat to the existing aeronautical systems (e.g. a separation distance is required that is greater than the minimum achieved in reality)  If the answer is yes the go to step A8 otherwise go to step A14
A8
Practical testing
Undertake sufficient practical testing of the proposed system with representative examples of the existing to have an acceptable level of confidence in the results.
A9
Impact on exisiting aeronautical services?
Using the envelope of the results from the practical tests is there evidence that the proposed new system would be a practical interference threat to the existing aeronautical systems (e.g. e.g. a separation distance is required that is greater than the minimum achieved in reality) If the answer is yes the go to step A10 otherwise go to step A14
A10
Investigate mitigation solution(s)
Investigate the various mitigation options that might be available.  These could include change in the RF parameters, use of planning criteria, shielding , co-ordinated transmissions etc. 
A11
Mitigation viable?
Are any or a combination of the mitigation solutions viable means of ensuring adcceptable performance of both the existing and new systems. If the answer is yes the go to step A12 otherwise go to step A21
A12
Reduction in safety?

Will the solution reduce the overall safety of the air traffic management system noting that the introduction of the new system may reduce the safety of the existing systems but that the benefit derived from it’s introduction may more than compensate for that reduction? . If the answer is yes the go to step A13 otherwise go to step A14
A13
Socio-economic value offset reduction in safety?
Is there a socio-economic benefit to society that offsets the expected reduction in the overall safety of the air traffic management system? If the answer is yes the go to step A14 otherwise go to step A21
A14
Develop standards 
Start/continue the develop of the ICAO Standards and Recommended Practices, as well as the other relevant international standards required for the deployment of the system taking into account of any changes that may be required as a result of mitigation solutions that have been developed under A10.
A15
develop safety support argument?

Write the safety support case for the new system and the revision to the existing systems if required that can be used by the service provider in their safety case for the various systems involved. 

A16
Implement new system
Assuming that the safety support case and the revised case(s) for the existing system(s) continue to support the overall safety case then the new system can be implemented.
A17
Review implementation
Review the implementation of the new system and it’s impact on existing systems., the periodicity of those reviews can be extended as confidence is gained that the systems are operating correctly and there is not a safety issue. 

A18
Implementation operating within agreed bounds
Are all of the systems operating in a manner that is consistent with that assumed in the design process and continues to support the acceptable level of safety required by the State safety programme. If the answer is yes the go to step A17 otherwise go to step A19
A19
Develop remdial action
Investigate the possible remedial actions that may be possible. 

A20
Remedial action possible?

Will any of the remedial actions or combination of those considered in A19 return operation of all of the systems concerned to that expected and is consistent with the acceptable level of safety required by the State safety programme. If the answer is yes then implement those remedial action(s) and go to step A17 otherwise go to step A21
A21
Rethink requirement/solution
The proposed new system as proposed cannot be implemented without introducing an unacceptable reduction in safety and therefore the solution to the requirement for which the new system was designed to address needs to be rethought or modified/dropped. 

Annex B – Non-Aeronautical Spectrum Management Process
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B1
Proposal for a new spectrum allocation received
A proposal for a new or change to an existing frequency allocation identifed.

B2
In/adjacent to aeronautical frequency band?

Is the proposed new or change to an existing frequency allocation either either allocated or adjacent to an allocation to an aeronautical service? If the answer is no then go to step B3 otherwise go to step B9
B3
Initial impact assessment
An initial review of the proposal to assess whether there is a possible impact to the operation of aeronautical system(s) whether that be by causing interference or placing additional constraints on their use.
B4
Potential to affect use of aeronautical system(s)?

Has the initial impact assessment indicated a potential impact? If the answer is no then go to step B5 otherwise go to step B9
B5
Theoretical study
Participate in the theoretical sharing studies using information contained in Volume D of the Handbook. 

B6
Theoretical impact on exisiting aeronautical systems?
Do the theoretical studies indicate that the proposal could either pose a practical interference threat or place additional constraints on the operation of the existing/planned aeronautical systems (e.g. a separation distance is required that is greater than the minimum achieved in reality or the aeronautical system cannot work within x MHz of the edge of the frequency allocation)  If the answer is yes the go to step B7 otherwise go to step B9
B7
Practical testing
If possible undertake sufficient practical testing of the proposed new system with representative examples of the existing aeronautical systems in order to ensure have an acceptable level of confidence in the results. If testing is not possible then use the the results of the theoretical study and apply a suitable safety margin to take account of potential variability between study and test results.
B8
Impact on exisiting aeronautical services?
If carried out do the practical testing provide sufficient evidence that, as opposed to the theoretical study, the proposed change is compatible with the relevant aeronautical systems systems?  If the answer is yes the go to step B9 otherwise go to step B10
B9
No further action
The proposed change has been shown not to impact the operation of aeronautical systems and hence no further action is required. 

B10
Investigate mitigation solution(s)
Investigate the various mitigation options that might be available.  These could include changes in the RF parameters, use of planning criteria, shielding etc. 

B11
Mitigation viable and acceptable to all parties?
Are any or a combination of the mitigation solutions a viable means for ensuring that the impact of the proposed change on the operation of aeronautical  systems is kept within acceptable bounds to aviation? If the answer is yes the go to step B12 otherwise go to step B22
B12
Reduction in safety?

Will the solution identified reduce the overall safety of the air traffic management system noting that the introduction of the new system may reduce the safety of the existing systems but that the benefit derived from it’s introduction may more than compensate for that reduction? . If the answer is yes the go to step B13 otherwise go to step B15
B13
Socio-economic value offset reduction in safety?
Is there a socio-economic benefit to society that offsets the expected reduction in the overall safety of the air traffic management system? If the answer is yes the go to step B14 otherwise go to step B22
B14
Develop legal agreement on the operation of the new system
Develop a legal agreement that details the conditions under which the new system can operate, any co-ordination requirements that will have to be observed and who is responsible for ensuring observance of these conditions.

B15
Confidence in the agreeement?

Does the releant aviation authority have confidence in the agreement obtained as a result of step B14? (e.g. training, standards, hardware and software certification, enforcement etc) If the answer is yes the go to step B16 otherwise go to step B22
B16
develop safety support argument?

Write the safety support case for the proposed change and that can be used by the service provider in their safety case for the various aeronautical system(s) involved. 

B17
Implement proposed change
Assuming that the safety support case continue to support the overall safety case then the proposed change can be implemented.

B18
Review implementation
Review the implementation of the proposed change and it’s impact on existing aeronautical systems, the periodicity of those reviews can be extended as confidence is gained that the systems are operating correctly and there is not a safety issue. 

B19
Implementation operating within agreed bounds?
Are all of the systems operating in a manner that is consistent with that assumed in the design process and continues to support the acceptable level of safety required by the State safety programme. If the answer is yes the go to step B18 otherwise go to step B20
B20
Develop remdial action
Investigate the possible remedial actions that may be possible. 

B21
Remedial action possible?

Will any of the remedial actions or combination of those considered in B20 return operation of all of the systems concerned to that expected and is consistent with the acceptable level of safety required by the State safety programme. If the answer is yes then implement those remedial action(s) and go to step B18 otherwise go to step B22
B22
Radio regulator(s) proceeds with implementation of the proposed change?
Do the radio regulator(s) decide to procede with the proposed change and the implementation of the associated system in the knowledge of the impact on aviation?  If the answer is yes then implement those remedial action(s) and go to step B23 otherwise go to step B25
B23
Develop aeronautical mitigation solution necessary to maintain safety
Develop an aeronautical technical mitigation solution that will ensure that the safety of the air traffic management system is maintained. Whilst the mitigation solution is being designed and installed then operational mitigations may be required such as re-routing traffic, flow management or even closure of a service, noting that if a technical solution is not available this may become the final solution.

B24
Socio-economic impact
The development and subsequent deployment of a mitigation solution will have a socio economic impact on the industry including associated industries, governments and the public.

B25
Proposal dropped
The proposal is dropped and the current status is maintained

(9 pages)

FSMP-WG06-WP16_SpectrumProcess.doc

Proposal for a new aeronautical system
Rethink requirement/solution
Select desired frequency band
In/adjacent to aeronautical frequency band?
Theoretical compatibility study
Theoretical impact  on existing  aeronautical system(s)?
Practical testing
Investigate mitigation solution(s)
Mitigation viable?
Impact on  existing  aeronautical system(s)?
Reduction in safety?
Socio-economic  value offsets reduction  in safety?
Develop safety support argument
Implement new system
Implementation operating within agreed bounds?
Review implementation
Develop remedial action
Remedial action possible?
Yes
No
No
No
Yes
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
ITU Process
Develop standards

Yes
Suitable aeronautical allocation?
Yes
No



Proposal for a new spectrum allocation received
In/Adjacent  to aeronautical  frequency band?
No further action
Initial impact assessment
Potential to affect  use of aeronautical system(s)?
Theoretical study
Theoretical  impact to  aeronautical system(s)?
Practical testing
Investigate mitigation solution(s)
Mitigation  viable and acceptable to all parties?
Impact on   aeronautical system(s)?
Develop legal agreement on the operation of the new system
Confidence  in agreement implementability?
Radio  regulator proceeds with implementation of the proposed change?
Proposal dropped
Develop aeronautical mitigation solution necessary to maintain safety
Socio-economic impact
Reduction in safety?
Socio-economic  value offsets reduction in safety?
Develop safety support argument
Implement proposed change
Implementation operating within agreed bounds?
Review implementation
Develop remedial action
Remedial action possible?
Yes
Yes
No
No
No
No
Yes
No
No
No
No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes



