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9. In your view, are there any new or novel forms of flight that use UK airspace that may, as it currently stands, not fall within aviation regulation? 

Yes
Outside regulation 
10. What are these new or novel forms of flight and how could we best ensure they are within scope of our current aviation regulation? 

The main sectors are Remotely Piloted Aircraft System (RPAS) operations and the use of both crewed and uncrewed aircraft at low levels in urban and inter-urban operations, including the passage of human passengers.  There is some well established regulation for RPAS to allow Open, Specific and Certified operations within the existing ATM regime,  However, some estimates identify that the current ATM regime would not be capable of handling such new and emerging operations, especially at the potentially high intensity/density of operations, especially in urban areas.

A need has been identified for UTM, a traffic management system specifically designed to meet such needs.  It is likely that the first instantiations of UTM may be 'stand alone', working in liaison with current ATM but it seems clear that in due course future ATM and UTM should be fully integrated.  This is a significant challenge.

The ANO and the rest of the regulatory framework is currently fit for purpose and can be amended as validated requirements and solutions develop.  There will be a need for research and development (R&D) in several areas to provide the enabling technology solutions.  It is recognised that regulation lags behind technology development and innovation, as does the development of standards.

There are calls for future ATM/UTM standards to be purely performance based and technologically agnostic and it is recognised this presents considerable challenges.  It might be preferable to use some interim technology-based standards as early enablers while the true performance-based standards become mature.
Legal and regulatory frameworks 
11. In your view, are the existing legal and regulatory frameworks sufficient to introduce new and novel aircraft in a safe way? 

Yes, it is likely the well established logical and procedural regulatory frameworks can evolve to meet future requirements and thus can be considered sufficient in that respect.  This will entail amending content and the creation of new content within the frameworks, as has been done over the last hundred years of aviation.  There is a possibility that the organisations serving the regulatory framework may change to achieve best fit with the new and emerging requirements.
New or novel aircraft risk 
15. In your view, do new or novel aircraft require a different approach for managing risk? 

Yes.
Different approach for managing risk of new and novel aircraft 
16. What might risk management for new or novel aircraft look like? 
An essential difference exists between aircraft carrying human life on board and aircraft which do not.  In the former case, the prime risk consideration is protect human life on board.  In the latter, the main risk consideration is to protect third parties, that is the life of people on the Earth's surface and in other aircraft.  This is a major difference and has substantial implications in several areas, such as in the provision of cost-effective and fit-for-purpose airworthiness for aircraft which do not carry people.

Work is already in hand in several authorities and standards organizations to provide better risk management for novel aircraft, such as RPAS, where a full system approach is required.  While the airworthiness of the aircraft remains important, other system components (communications, remote pilot station, antenna arrays, launch and recovery systems) all have to become subject to risk management.  For aircraft which do not carry human life, the operational environment becomes a major factor in the provision of cost-effective risk management.

Work in EUROCAE some years ago and later in JARUS identified opportunities for using a mathematically rigorous (but necessarily probabilistic not deterministic) approach to risk assessment of full RPA systems in relevant operational environments.

With the introduction of highly automated UTM, it seems likely that for the first time technical risk management and certification might be required for traffic management, since it could be viewed as part of the overall aviation system.
New or novel aircraft systems risk 
17. In your view, do any systems related to new or novel aircraft require a different approach for managing risk to support the safe introduction of new or novel aircraft? 

Yes
Different approach for managing risks of systems related to new and novel aircraft 
18. Which related systems would need a new approach to risk management and what might this look like? 

See response at Paragraph 16.

The widespread use of RPAS and AAM, especially beyond visual line of sight (BVLOS), at low levels and in urban areas will pose huge challenges for communications (coverage, frequency allocation, resilience etc).

Full system risk management in each operational scenario will entail a range of new assessments.

Highly automated UTM will be presumably largely reliant on IT.  Current server availability for typical commercial servers is around 99.9% and high integrity server clusters (eg banking) typically deliver 'five nines' – 99.999%.  Both these numbers are well below the typical airworthiness requirements for passenger carrying commercial aircraft but since UTM will need to be considered part of many innovative aviation systems (eg RPAS and AAM), action will be required.  It is likely innovative computing technologies will be needed to deliver the required levels of system resilience and integrity.

Licensing (and monitoring, incident reporting) both of individuals and of organisations (especially in a federated UTM provider environment) will require substantial revision to deal with the new requirements.
Artificial Intelligence may have useful application in some very specific, well defined applications in the coming years but aviation system-wide solutions, which can be certified, are unlikely within the current technology capability horizons.

The most cost-effective use of advancing technology typically requires frequent system updates and technology refreshment as is well evidenced in the rapidly developing RPAS market.  This poses problems to the current certification regime which deals with aircraft and systems with much longer lifetimes.  If there is a desire for some form of certification for passenger carrying aircraft (eg AAM) then the approach to formal certification will require substantial revision.
Alcohol limits 
19. Do you agree or disagree with the alcohol limits proposed for the different categories of operation of unmanned aircraft? 

Agree
Aircraft safety: insurance 
As part of the safe and orderly introduction of new technology, we need to be able to ensure that appropriate insurance requirements for unmanned aircraft and other new or novel aircraft can be provided for in legislation. This will ensure that there is a mechanism in place to cover the cost and liability arising from an incident involving one of these aircraft.

We intend to give the Secretary of State for Transport the power to provide for insurance requirements for new or novel aircraft, including unmanned aircraft, in secondary legislation. We are currently looking for evidence on how to set these appropriate insurance requirements and any other factors or considerations we need to take into account when deciding how to use this power.

22. What factors, if any, do you think the Secretary of State should be required to consider when deciding on the necessity of and the appropriate level of insurance for new or novel aircraft, including unmanned aircraft? 

The logic, processes and market operations of insurance are well established and have been proven through many political, commercial, economic and technological revolutions.  From the Government perspective, it would appear the requirement should be for all aviation operations to have insurance to compensate any third parties sufficiently in the case of a liability arising.  There is much existing precedent in existing insurance markets which could be read across to innovative aviation.  Getting risk management right for innovative aviation will be a central factor in delivering affordable insurance.
Aircraft security 
We need to ensure the security (physical and cyber) of individuals, businesses and the UK as a whole in relation to new and novel aircraft. This is to protect the development of new technology markets.

This includes both national security and ensuring individuals, communities and businesses are protected from abuse, malicious actors or unlawful interference, however caused.

There will be a need for the police to have appropriate powers to address misuse of new technology.

This will include ensuring powers, restrictions and offences are available and clearly defined and considering where the UK may need to adapt legislation to ensure new or emerging technology is operated appropriately for the benefit of society and not to its detriment.

There is a continuing need for the regulation of technology to tackle illegal drone use, such as Detect, Track, Identify (DTI) and effector equipment.

We will also need to consider what, if any, measures are necessary to ensure the security of related systems that enable this new technology, such as Unified Traffic Management (UTM).

23. Are there, in your view, areas of legislation or regulation, including those relating to police powers and criminal offences, that need to be amended to: 

	
	Yes
	No
	Don't know

	limit the potential misuse of new or novel aircraft?
	
      
	
      
	
      

	
ensure the security of new and novel aircraft and related systems?
	
      
	
      
	
      

	
ensure the security of other individuals, businesses and national security to allow for the introduction of new and novel aircraft and related systems?
	
      
	
      
	
      


If yes, what legislation or regulations and why?  

24. Are you aware of any technological requirements necessary to introduce new and novel aircraft in a secure way? 

Yes.
Technological requirements 
25. What are these technological requirements and what factors do you think should be considered when regulating their use? 

These comments relate principally to aircraft with no human pilot on board.

Security requirements fall into several categories, including:

-   Personnel.  It is likely that existing security vetting and security management for personnel will remain valid.

-   Physical.   Existing manned aviation uses cockpit security measures.  These will have to be reflected onto remote pilot stations (RPS) as appropriate, since the RPS is effectively the cockpit.  Physical security measures are required to prevent tampering with both the fabric and the electronics of RPAs.  In some circumstances, physical security measures may be required for antenna arrays and launch and recovery systems.

-   Communications.   Communications between the RPA and the RPS are currently considered essential for safe RPAS flight and therefore require a high degree of communications security.  The actual level of security in each case will depend on the overall operational risk assessment but for the carriage of people on board an 'automatic air taxi' (for example) it is assumed the level of communications security will be high.  The communications security requirements to prevent deliberate attack/deception etc are in addition to the requirements for coverage, robustness, resilience, availability etc.

-   Electronic/Computing.   The extensive use of software and computing in areas such as UTM and AAM increases the requirement for secure aviation IT implementations.  The electronic/computing security requirements to prevent deliberate attack/deception etc are in addition to the requirements for robustness, resilience, availability etc.

-   Terminal Security Management in relation to AAM will require study and evaluation.  The use of AAM is perceived to be to streamline travel between locations and long 'airport style' delays through check-in and security seem to run counter to this aspiration.   Should automatic air taxis be regarded more like vehicular buses, trains and taxis or like passenger aircraft?
Unified Traffic Management and its integration with Air Traffic Management systems 
As new and novel aircraft enter operation there is likely to be a corresponding increase in the overall number of aircraft (with some performing new roles). This will require new approaches to air traffic management to ensure the safe operation of new and novel aircraft.

In this context, UTM refers to a specific aspect of air traffic management to support the introduction of new and novel aircraft safely, economically and efficiently through the provision of facilities and a seamless set of services in collaboration with all parties and involving airborne and ground-based functions.

Currently, there is no separate system for licensing or regulating the use of UTM in the UK. The Civil Aviation Authority (CAA) is responsible for the regulation of aviation safety, air traffic management and airspace in the UK.

There is a need to ensure that the CAA has the necessary powers to regulate and license UTM systems to ensure their introduction is safe, and their use is secure and sustainable.

The Department for Transport recently commissioned research from the Connected Places Catapult on how UTM systems could work in the UK. We are now working closely with the CAA to understand the regulatory requirements for UTM and to enable UTM in the UK.


26. Do you agree or disagree that the CAA should be able to regulate UTM systems in the UK? 

Strongly agree (Go to ‘CAA powers’)
CAA powers 
28. What, if any, powers do CAA need and what factors should CAA have to or be able to take into account when discharging these powers? 

It is premature to make specific comments at this stage, in advance of initial UTM and AAM implementations.

The CAA will need to be able to amend and expand its capabilities to act as the Transport Minister's agent to regulate safe air travel as required by the Government as innovative flight operation move forward.

This does not prevent the CAA acting as the central regulator with service providers (eg ATM/UTM, licensing, certification) doing the implementation.

Experience in recent trials in Europe (eg Antwerp and Hamburg) indicate that new burden sharing between the national regulator, national ANSP and local jurisdictions may be helpful, especially with AAM and the widespread use of RPAS for package delivery (and similar) in urban areas.  Such arrangement will require new legislative and procedural measures.
Preferred approach to UTM 
In the UK, traffic management has been centralised. However, given the new roles and increased number of aircraft, we may want to explore a framework that enables multiple operators to manage traffic. This could be done through a federated approach. In this model, government would set a framework for operation, but service providers would offer decentralised, interoperable unified traffic management (UTM) services and compete for customers.

29. Do you support: 

Another approach to UTM

30. What do you see as the advantages and disadvantages of your preferred approach? 

A hybrid approach.

The key requirement in both ATM and UTM is to have a common consistent operational picture at any one time.  In other words, all entities involved in a volume of airspace relevant to their missions should share an 'accurate' and common view and the same level of situational awareness.  Because of latency, absolute positional and velocity accuracy is not possible so a level of contingency, an 'envelope', needs to be applied for each entity in operational picture compilation.

There an element of 'centralism' appears to be required to ensure such a common operational picture – a single version of the truth – at any one time.

This does not prevent a federation of service providers delivering services based on the common operational picture.  Competition between service providers to deliver better performance and value for money appears attractive and avoids a single point of failure to some extent (it could be viewed that the common operational picture is a single point of  failure...)
Airspace 
The Airspace Modernisation Strategy (AMS) (opens in a new window) has created a clear framework for modernising airspace to keep the UK moving and making journeys quicker, quieter and cleaner.

This strategy is currently being reviewed in collaboration with industry. Combined with the development of new technology, airspace modernisation will: 

	· help to reduce aviation’s greenhouse gas emissions

	· reduce the need for stacking, where aircraft join a circular queue to land at busy airports

	· create opportunities for airports to manage how noise impacts local communities

	· increase the resilience of flights, to improve confidence that both holidays and travelling for work will not be affected by unnecessary delays

	· increase airport capacity, providing more choice and better value for passengers

	· ensure new technology provides, as far as possible, opportunities to reduce the amount of controlled airspace by airports for commercial flights, allowing greater access for general aviation users


Airspace modernisation is recognised as a critical enabler for new and novel aircraft. It is important that new and novel aircraft are integrated into airspace in a safe, secure and sustainable way that reflects the UK’s goals for use of airspace.

The current Airspace Modernisation Strategy sets out 15 initiatives including electronic surveillance solutions, airspace classification review and advanced flexible use of airspace. 

31. In your view, are there any specific challenges around the integration of new and novel aircraft into UK airspace that are not already reflected in the Airspace Modernisation Strategy? 

Yes
Additional challenges to airspace modernisation 
32. What are the challenges that are not being addressed through the Airspace Modernisation Strategy and how should we address these issues? 

See comments on security, including Terminal Management security, at Paragraph 25.

In CAP 1711, Chapters 4 and 5, there is limited reference to UTM and AAM.  Specific areas which need to be addressed include:

-   Low Altitude Surveillance

-   Communications for RPAS and AAM

-   UTM in all respects

-   Whether there is likely to be sufficient electrical energy for RPAS and especially AAM, in the light of demands for electric ground vehicles and the conversion of fossil fuel in domestic and industrial implementations.  There appears to be a mismatch between the aspirations for the use of electric energy and current forecasts of generation capability.

Such issues could be addressed in more detail in CAP 1711, probably in Chapters 4 and 5.
Aircraft noise 
We will need to ensure that any new and novel aircraft produce a level of noise acceptable to the general public and local authorities (LAs).

Any unregulated or unexpected noise risks harming public attitudes towards the widespread adoption of new and novel aircraft in the UK.

The noise produced by aircraft can be regulated in several ways, for example, by setting locally enforced airport noise limits, or through standards to the aircraft themselves.
 

33. Is your preferred approach to regulating new and novel aircraft noise: 
No comment made.
To understand the noise produced by different forms of new and novel aircraft, it will be necessary to collect data at different phases of flight (for example, take-off, flyover, landing, hovering) to determine how noise may impact the public.

As there are expectations of an increased number of new and novel aircraft, potentially interacting at low levels or more regularly, we need to have a robust approach to measuring noise and setting related standards.

34. At which points, when gathering noise data, should we measure the noise impact of new and novel aircraft? 
No comment made.
Infrastructure and digital infrastructure 
We need to ensure that the infrastructure requirements for new and novel aircraft have been considered and that we have the ability to develop the necessary infrastructure through our regulatory and planning systems.

New or novel aircraft may have specific requirements in relation to aerodrome, airport or airfield infrastructure that does not currently exist across the UK. For example, specific requirements in relation to charging eVTOL aircraft, or planning considerations to ensure the safe integration of new or novel aircraft at a local level.

New or novel aircraft and related systems may also have digital infrastructure requirements, such as access to 5G or detection technology to inform automated systems on the ground.

The Planning Act 2008 (opens in a new window) makes provision for nationally significant infrastructure projects, while the Town and Country Planning Act 1990 (opens in a new window) makes provision in relation to smaller, more local, developments.

The National Planning Policy Framework (2021) (opens in a new window) and the Aviation Policy Framework (2013) (opens in a new window) provide guidance on aerodromes and infrastructure for aviation. New infrastructure may also require an airspace change if there is a consequent need to amend the UK‘s airspace design.

35. Are you aware of any digital infrastructure needs for new or novel aircraft? 

Yes
Other digital infrastructure
36. What digital infrastructure needs are you aware of and is existing regulation sufficient to meet these needs? 

Previous comments have noted several issues such as:

-   Low Altitude Surveillance, especially in urban areas

-   Communications for RPAS and AAM (many aspect: bandwidth, coverage, robustness, resilience, security etc)

-   UTM in all respects and integration with ATM

-   Detect and Avoid for RPAS and AAM (without human pilot on board)

-   Digital security key management

It is likely the existing regulatory framework is sufficient to meet these needs but there will be a need for regulatory amendment and new content, especially if local jurisdictions (eg cities) become involved in local ATM/UTM.
Infrastructure needs 
37. Are you aware of any other infrastructure needs for new or novel aircraft? 

Yes
Additional infrastructure needs 
38. What non-digital infrastructure needs are you aware of and is existing regulation sufficient to meet these needs? 

Whether there is likely to be sufficient electrical energy for RPAS and especially AAM, in the light of demands for electric ground vehicles and the conversion of fossil fuel in domestic and industrial implementations.  There appears to be a mismatch between the aspirations for the use of electric energy and current forecasts of generation capability.

A related issue is moral and philosophical.  It is whether richer nations should be allocating electrical energy to sectors such as AAM when other nations are energy poor.  Additionally, within a national context, is the use of energy for such applications (eg AAM) preferable to other uses?
Next steps 
We are interested in views on the main use cases for new and novel aircraft and the milestones needed to deliver these over the next five years. These could include: 

	· development of these ‘use cases’ that show how services could change in the future, for example, a greater use of novel aviation services for regional travel, or increased use of aviation for the movement of cargo

	· further research into specific areas of technology or the gathering of data to inform regulation

	· developing regulations around the safe and secure use of new technology

	· development of new models of licensing and/or insurance

	· further developing and supporting sandboxes for new and novel aircraft, autonomous vehicles and related services such as UTM (for example, the CAA Innovation Hub regulatory sandbox)

	· further developing horizon scanning capabilities to ensure that government and regulators are up to date with fast-moving developments in the aviation sector

	· consideration of data and privacy requirements around information sharing in relation to new or novel aircraft

	· developing pilot training requirements


39. What do you think are the main 'use cases' for new and novel aircraft? 

-   Doing tasks currently done by manned aviation more safely (eg fire-fighting, pipeline monitoring) and more economically efficiently.

-   Doing a whole range of new task using innovative aircraft which were never considered for manned aviation, typically for reasons of safety, cost and size.

40. In your opinion what are the milestones for achieving these "use cases" in the next 5 years? 

-   Detect and Avoid standards and systems

-   Demonstration of safe BVLOS flight by RPAS, followed by routine implementation, probably initially in a small number of limited operational scenarios as Specific category operations.

-   Significant progress in revising Certification arrangements:

-   to deal with aircraft which do not carry people and where the airworthiness need only meet the requirements of the operational risk assessment

-   To deal with rapid development of RPAS and AAM-type technologies which lead to much shorter life cycles for these aircraft than current commercial aviation which has much longer in=service lives.

-   Initial standards (either traditional or performance) to lay the foundations for UTM demonstrations.
Aircraft Public Sector Equality Duty 
The Public Sector Equality Duty (PSED) (opens in a new window) requires public bodies to have due regard to the need to eliminate discrimination, advance equality of opportunity and foster good relations between different people when carrying out their activities.

As a part of this duty we are asking for any evidence on the potential impacts of these proposals on individuals or groups within society. The Equality Act (opens in a new window) lists the protected characteristics of: 

	· age

	· disability

	· gender reassignment

	· marriage and civil partnership

	· pregnancy and maternity

	· race

	· religion or belief

	· sex

	· sexual orientation


This evidence will be anonymised and retained after the retention period of this consultation information.

41. Supply any data or evidence you have about any of the proposals discussed that you think would positively or negatively impact on individuals with protected characteristics. 
No comment made.
