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	SUMMARY

	This paper builds on the premise that radio spectrum scarcity levels are reaching a critical point which makes the imperative of spectrum efficiency and the prospect of spectrum sharing inevitable in years and decades to come. Aviation itself is not immune to this, and already finds itself internally considering the spectrum compatibility of its own systems when sharing the same frequency bands. Considering these trends in real terms, this paper opines on the need to adopt a strategic mindset for the spectrum strategy principles set out in Doc 9718, and in doing so, advocates for development of a requirements framework for spectrum sharing to better prepare for a future regime.




INTRODUCTION
The vast majority of radio spectrum bands are occupied by at least one sector user, and in many cases by more than one user. Spectrum band allocations identified in Article 5 of the Radio Regulations qualify Primary Users and Secondary Users. Primary Users enjoy the most protection rights and are not obliged to accept interference from other users in the same band. Secondary Users on the other hand, are able to access the same band under certain conditions usually attached to technical conditions concerning signal power and other emissions. 
During the course of the last decades, the rate of allocations of spectrum to new services was such that sector users found themselves operating in closer proximity to each other in spectral terms. This means that incumbent spectrum users, including aeronautical users, now have a greater potential of receiving radio interference from new users in nearby bands. The ITU-R allocation process seeks to minimise this interference by carrying out compatibility studies before any change of the Radio Regulations is attempted at the World Radio Conference. 
Typically this spectrum allocations to new sector users is conditional to meeting technical or operational limitations to protect the existing users. Aviation frequently finds itself in this circumstance with increasing regularity, and through the ITU process, it contributes to technical and regulatory studies to protect existing CNS systems from potential interference from new systems. Aviation has recurringly found itself in this circumstance with the most recent case in the last decade with the introduction of 5G services in the immediate spectrum neighbourhood of radio altimeters, and the consequence of heightened potential of interference. Although a significant amount of work is being carried out a posteriori, the challenge remains one of ensuring that equitable conditions are placed on 5G installations, while protecting the operation of radio altimeters. 
A key domain for future spectrum sharing will be 6G and regional extensions of 5G. Today, there are few realistic candidates for spectrum bands under 6 GHz that can be easily cleared and repurposed for cellular wireless systems — much of this spectrum is where aviation has its primary allocations for CNS systems. As of WRC 2023, almost all have important incumbents as Primary users that will be difficult, expensive and time-consuming to move. In future World Radio Conferences the focus will inevitably be on developing regulatory provisions to enable spectrum sharing between dissimilar services.
REGIONAL POLICIES ON SHARED USE OF SPECTRUM
Member States are increasingly expected to promote the shared use of radio spectrum between similar or different uses, while respecting competition law. In particular, they are expected to facilitate the shared use of radio spectrum under general authorisations and limit granting the use of spectrum to individual users only in certain cases. This could include the need to maximise efficient use to balance demand, or to minimise issues of harmful interference. 
One example of such regional policies is coming from the EU's Radio Spectrum Policy Programme (RSPP) of 2012. This sets out a framework, based on the principle that spectrum should be used efficiently and managed effectively. It requires Member States, in cooperation with the European Commission, to foster the collective use and shared use of spectrum where appropriate.
In the EU Radio Spectrum Policy Group (RSPG) ‘Work Programme for 2020 and beyond’, a specific work item was dedicated to spectrum sharing. The RSPG objective is to investigate how to improve spectrum sharing in the EU beyond the static and conservative sharing methods mainly used so far, by recommending innovative sharing solutions such as trials or ‘sandboxes’, pioneer bands, new forms of licensing, more dynamic spectrum sharing take-up methods using databases and Licensed Shared Access.
The RSPG Opinion on Spectrum Sharing – Pioneer initiatives and bands from June 2021 provides high level directions concerning options for promoting spectrum sharing, especially regarding sharing condition and strengthening trust and confidence in sharing. The RSPG Opinion considers all spectrum bands, including bands allocated to aviation, as potential candidates for introducing and enhancing spectrum sharing solutions. However, it does not single out any specific bands for sharing purposes at this time.
In this backdrop, some European Member States have developed their own sandboxes for spectrum sharing depending on the local balance of supply and demand, and the development of new user segments. In the UK for example, the spectrum regulator Ofcom developed sharing conditions for early rollout of Programme Making and Special Events (PMSE) broadcast services by sharing parts of the L-band. Another example is the Scandinavian States, which are similarly developing sandboxes for sharing of the C-band for sharing of drones C2 link and 5G services. This is an ongoing trend which is being monitored in Europe, but which is by no means unique to this region.
RADIO SPECTRUM SHARING CONSIDERATIONS
[bookmark: _Hlk83971655]Extending a Framework for Spectrum Sharing with non-ICAO Systems
The FSMP has considered the merits of sharing frameworks for some time, particularly in the context of maximising use of available spectrum allocations for new and planned CNS systems in existing bands. A framework for spectrum sharing between CNS systems was put forward in the 12th WG meeting. In this instance it was recalled that introduction of new CNS systems are driven primarily by aviation’s safety and operational needs. Before standards are developed, due diligence is carried out and these safety and operational needs are verified through a formal process to ensure that operational benefits can be accrued unambiguously.
When planning for introduction of new CNS systems in aeronautical frequency bands, it is now ensured that compatibility studies are carried out to inform the associated SARPs validation process. The goal is to attain a strategic mitigation for radio interference that avoids negative impact on existing CNS systems operating in the same or adjacent frequency bands. A purpose of the framework is to have this mitigation applied at the very early stages of system lifecycle development, rather than as an afterthought.  
On the other side of the scale, risks to safety of operations are evaluated when considering the development of new CNS systems. Various fundamental system design aspects are taken into consideration, inter alia, single point of failures, potential for systematic failure and, increasingly, radio frequency interference from external sources in adjacent frequency bands. 
This paper opines that as a starting point, the following principles should be considered as objectives for the framework:
· The framework must protect the operation of existing systems as specified by their minimum performance requirements;
· These minimum performance requirements should at the very least be consistent with the latest ITU-R recommendations for the bands concerned;
· The framework should be open to proactive management of spectrum, allowing aviation radio services to use existing allocated spectrum more efficiently by introducing new technology  when necessary in line with the ICAO GANP;
· This framework should also be relevant for and achievable by legacy and planned ICAO systems.
CONCLUSION
[bookmark: _Hlk83731339]Achieving an effective migration path to deploy new CNS systems is not trivial. To achieve this and to concurrently allow for growth and enhancement of CNS systems, a consistent and clear compatibility and spectrum sharing framework for ICAO systems is needed.
It is imperative that the spectrum stakeholders for civil aviation continue to prioritise promoting aviation’s priorities for each successive World Radio Conference in the form of the Aviation Common Position. 
Notwithstanding this, the agenda items for WRC-2027 provide a once-in-a-generation opportunity for aviation to place its best foot forward and to exit a persistent reactive approach and instead pursue a proactive strategy by preparing itself for a future regime in which spectrum sharing is more the norm than the exception.
ACTION BY THE MEETING
The meeting is invited to:
note the contents of this working paper;
discuss the objectives for a requirements framework for spectrum sharing set out in this paper;
consider holistic spectrum management principles in the update of Doc 9718 by articulating the properties of evolving spectrum neighbourhoods.
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