

















Stevens Mark

From:

Sent: 19 May 2020 13:28

To: Johnson Tim

Subject: FW: Roundtable with EC Thursday 15:30
Attachments: EC Strategy Brief v0.1 sw.pptx

Tim

Proposed slides ahead of our meeting this afternoon.

Thanks

From:
Sent: 19 May 2020 13:24

Subject: RE: Roundtable with EC Thursday 15:30

Thanks- Suggest copy this to Tim J for our 5 o’clock.

Airspace, ATM & Aerodromes
Civil Aviation Authority

@caa.co.uk

Due to the Covid-19 outbreak and in line with Government guidance, our staff are working from home and our
offices are not currently open to walk-in visitors.

You can help us through this unprecedented time by not communicating with us via traditional post as far as
possible. Instead, please email us and do not contact us by post until further notice. If you send any documents
by post rather than by email, please also send copies of the relevant documents by email at the same time.

Note that all documents should be sent to us electronically.

Please see our guidance relating to COVID-19 for more information.

From:
Sent: 19 May 2020 13:03

Subject: FW: Roundtable with EC Thursday 15:30

Both



Suggested high level slides for Thursday, in addition to this I’'m (with the help of FS and UAS teams) preparing a brief
for us which explains in slightly more detail the justifications of our decisions and why certified equipment and
aviation frequencies are required etc.

Thanks

rrom: [ ¢ 0.
Sent: 19 May 2020 10:55

Subject: RE: Roundtable with EC Thursday 15:30
Morning both,
We are asked to plan for a Thursday meeting 15:30 with draft agenda and attendees as before agreed.

Only comments from SoS on draft agenda/ attendees was:

e EASY VFR to be invited (/ will also add flylogix)
e Update requested on whether long term decisions will be taken at the CAA Board in June (on EC).

| can speak to industry contract about their availability. Would it be possible to have a copy of any CAA slides by
noon tomorrow?

Might be worth a 15 minute chat if you have time? — | am busy 11:30 — 13:00 and 15:30 — 16:00 but otherwise free
today.

epartment 1or ranspo
| I

Sent: 18 May 2020 15:58

To: @dft.gov.uk>
Cc: @caa.co.uk>

Subject: RE: Roundtable with EC Manufacturers

As promised.

_@flylogix.com

Airspace, ATM & Aerodromes
Civil Aviation Authority

@caa.co.uk

Due to the Covid-19 outbreak and in line with Government guidance, our staff are working from home and our
offices are not currently open to walk-in visitors.



You can help us through this unprecedented time by not communicating with us via traditional post as far as
possible. Instead, please email us and do not contact us by post until further notice. If you send any documents
by post rather than by email, please also send copies of the relevant documents by email at the same time.

Note that all documents should be sent to us electronically.

Please see our guidance relating to COVID-19 for more information.

From:
Sent: 18 May 2020 15:20
To: @dft.gov.uk>

Cc: @caa.co.uk>
Subject: RE: Roundtable with EC Manufacturers

-— better UAS rep for the meeting apparently is:_ of FlyLogix; | am seeking his contact

details.

Airspace, ATM & Aerodromes
Civil Aviation Authority

@caa.co.uk

Due to the Covid-19 outbreak and in line with Government guidance, our staff are working from home and our
offices are not currently open to walk-in visitors.

You can help us through this unprecedented time by not communicating with us via traditional post as far as
possible. Instead, please email us and do not contact us by post until further notice. If you send any documents
by post rather than by email, please also send copies of the relevant documents by email at the same time.

Note that all documents should be sent to us electronically.

Please see our guidance relating to COVID-19 for more information.

From: @dft.gov.uk>
Sent: 15 May 2020 18:33

To: @caa.co.uk>;_ caa.co.uk>

Subject: Roundtable with EC Manufacturers

Hi both,

| have proposed the attached agenda/ attendees for a wider roundtable with industry, no date set as yet.



epartment 1or ranspo
|

The information in this email may be confidential or otherwise protected by law. If you received it in error, please let
us know by return e-mail and then delete it immediately, without printing or passing it on to anybody else.
Incoming and outgoing e-mail messages are routinely monitored for compliance with our policy on the use of
electronic communications and for other lawful purposes.
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Before Printing consider the environment. This e-mail and any attachment(s) are for authorised use by the intended
recipient(s) only. It may contain proprietary material, confidential information and/or be subject to legal privilege. If
you are not an intended recipient then please promptly delete this e-mail, as well as any associated attachment(s)
and inform the sender. It should not be copied, disclosed to, retained or used by, any other party. Thank you. We
cannot accept any liability for any loss or damage sustained as a result of software viruses. You must carry out such
virus checking as is necessary before opening any attachment to this message. Please note that all e-mail messages

sent to the Civil Aviation Authority are subject to monitoring / interception for lawful business.
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This email has originated from external sources and has been scanned by DfT’s email scanning service.
















Electronic Conspicuity— May 2020

June 2020 CAA Board

Purpose

Paper seeks support from the Board for plans to progress
towards a general equipage mandate for all users effective
from 2024 operating in UK airspace to adopt devices that
transmit (EC) information to a common technical standard and
on a protected portion of the radio frequency spectrum.



Electronic Conspicuity— May 2020

June 2020 CAA Board

The paper provides the Board with an update on:

« The outcomes of widespread engagement with aviation
stakeholders on the proposal for a rolling programme of
location specific EC mandates in targeted blocks of
airspace, as a precursor to the general equipage mandate

« The development of the technical and spectrum standards
that EC devices should meet to comply with the general
equipage mandate; and

 The proposed scope, timelines and approach to
implementation of the general equipage mandate for EC
adoption.



Electronic Conspicuity— May 2020

EC Strategy

EC deployment vision by January 2024

Where required, every airborne vehicle and system in UK
airspace will broadcast a standard EC transmission on one
of two common frequencies that are protected and
reserved for aviation; and

A mature and competitive market for airborne and ground-
based solutions exists that allows airspace users, and air
traffic services, to make cost-effective decisions about how
they receive and use EC information to enhance the safety,
efficiency and integration of aviation operations.



Electronic Conspicuity— May 2020

EC Strategy

The EC vision continues to support the achievement of three
related objectives:

Objective 1: to enable the safe efficient integration of unmanned
aircraft systems (UAS) within UK airspace;

Objective 2: help mitigate the risks of mid-air collision (MAC) in
the UK; and

Obijective 3: enable the on-going modernisation of the UK’s
airspace structure and route network in line with the CAA’s
Airspace Modernisation Strategy (AMS)



Electronic Conspicuity— May 2020

June 2020 CAA Board

The CAA Board is requested to support the plans to
progress with a general equipage mandate, including:

« The production of detailed guidance on the technical and
spectrum standards that the general equipage mandate will
require and the approach to integrating existing EC devices.

« The production of a full Regulatory Impact Assessment
(RIA) and Business Impact Assessment (BIA) in support
of the general equipage mandate.

« Definition of a detailed approach to checking users’
compliance with the terms of the mandate, conducting
enforcement actions in the case of non-compliance and
managing exemptions as appropriate



ExCo Paper

Paper Number 54-2020

03 June 2020

Paper category: Infrastructure optimisation

Board direction to implement a general EC equipage
mandate

Report by: [N, I -~ I

Paper sponsor: Rob Bishton

Paper for: Approval

Headline purpose

This paper seeks confirmation that the CAA Board is minded to:

Implement a general mandate for all users of U.K. airspace to equip with and use
devices that transmit Electronic Conspicuity (EC) information. It is proposed that

the intention to implement a general EC equipage mandate be published in
Q2/2020 and that the mandate will come into force on January 15t 2024,

To support the implementation of the mandate the CAA must:

e Set out the technical and radio frequency spectrum standards that EC devices
should meet in order to comply with the terms of the mandate ensuring
interoperability;

e Establish the approach to checking users’ compliance with the terms of the
mandate, enabling enforcement actions in the case of non-compliance and
managing exemptions where applied.

e Finalise the Regulatory Impact Assessment for the mandate that is attached at draft

to this paper in Annex A.

Issue and background

Issue

The CAA should formally establish the legal requirement for all users operating in the U.K. airspace
to equip with and use devices that transmit Electronic Conspicuity (EC) information, to a minimum
technical standard, and confirm the timelines for this requirement to come into force. This paper
seeks approval from the Board for the requirement to be conveyed in the form of a general EC
equipage mandate, published in Q2-2020 and effective from January 15t 2024. Many airspace users
(with aircraft weighing more than 5700kg) are already legally required to transmit EC information,
using ‘ADS-B Out’ (Automatic Dependent surveillance — Broadcast) transponders, under the terms




of new European surveillance rules that come into force in June 2020." A general EC equipage
mandate for the U.K. is needed to provide those airspace users that are not covered by the terms of
the European rule with the necessary certainty to plan their investment in compliant EC devices.

Feedback from stakeholders engaged during the Share the Air conference in January 2019
highlighted the importance of all airspace users transmitting EC information to a common and
interoperable standard as an enabler for the benefits that could be delivered. A general equipage
mandate will cover the technical standards of the emission requirements to enable lawful
compliance, and the associated sanctions regime to ensure compliance.

The technical standards for the general equipage mandate will align with the European rule to
ensure maximum interoperability by requiring the transmission of EC information using ADS-B
technology, forming part of the enabling solution to Beyond Visual Line of Sight (BVLOS) drone
integration within uncontrolled airspace. To manage the availability of the limited portion of radio
frequency spectrum that ADS-B devices use, it is envisaged that General Aviation (GA) users will be
required to broadcast EC transmissions using 1090MHz, Low level Unmanned Aircraft System
(UAS) operators will be required to broadcast using 978MHz and all users will be encouraged to
carry dual receivers to realise the full benefit.

Air traffic services (ATS) and airspace change sponsors (typically airports or ATS providers) are also
seeking clarity on EC equipage requirements in the U.K so that they can develop their future
operating concepts and airspace change plans based on the assurance that there will be a full
known environment supported by electronic surveillance data. The manufacturers of the EC devices
have indicated that establishing the formal requirement and technical standards for EC equipage
applicable to all users in U.K. airspace will help them to develop innovative and cost-effective
products that meet the demands of all sections of the user market.

The proposed use of dual frequencies with dual receiver capability for both sectors of airspace user,
opens the potential for ground based rebroadcast on 978MHz thereby unlocking the market for
rebroadcast services. This mechanism involves the use of a receiver on the ground detecting traffic
in the vicinity and re broadcasting its position to other aircraft, thereby enabling greater awareness of
those operating nearby. Other services can be added to the rebroadcast, such as weather and
aerodrome status to improve the pilots air picture. These ‘add-ons’ are known as TIS-B (Traffic
Information Service-Broadcast) and FIS-B (Flight Information Service-Broadcast). Both these
services have been identified as a means to provide significant additional benefits to the GA
community, whilst we are not looking to mandate such services at this stage, industry has already
proven itself to be keen to develop such systems, the CAA would work with industry to further
encourage this aspect.

Ground based rebroadcasting systems such as this can, in such time before a general mandate,
also be used to detect and rebroadcast unlicensed/uncertified systems, adding a short-term
situational awareness benefit to the GA community. This form of rebroadcast does not provide
sufficient integrity to meet the longer term needs of BVLOS drone integration but can deliver a short-
term benefit and means of encouraging voluntary adoption before a general mandate.

Background

The UK’s airspace is getting busier because commercial air transport operations are growing (from
2.2m flights in 2019 to more than 3m expected by 2030 — notwithstanding the current flattening of
the growth curve driven by COVID-19), the GA sector is thriving and the market for UAS operations
is expanding rapidly (by ¢.12% per year). A general equipage mandate for all users to transmit EC
information to a minimum standard is necessary to integrate more traffic into the finite volume of
U.K. airspace both safely and efficiently. In its basic form an EC transmission broadcasts data about
an aircraft’s position, trajectory and speed. Some EC devices also receive data and present it to the
pilot (either visually or audibly) to improve their situational awareness. Devices used by ATS on the
ground to receive EC information can improve their awareness of the evolving traffic situation, and
also rebroadcast such information to a wider mix of users, increasing coverage and offering other
integrated services (like weather information). In Class G (Uncontrolled) airspace, where users can

! Commission Implementing Regulation 1207/2011 and subsequent amendments require that all aircraft with a certificated take-off
mass greater than 5,700 kg and/or with a maximum true air cruising speed greater than 250 knots will be compliant with ADS-B Out
requirements in support of ground and airborne surveillance applications by June 2020.



operate to visual flight rules on the principle of ‘see and avoid’, the requirement for all users to equip
with devices that transmit EC information will allow aircraft to ‘see, be seen and avoid’ other traffic in
a full known environment enabled by electronic surveillance data.

CAA Strategic Priorities:

The creation of a fully known airspace environment supported by electronic surveillance data is one
of the most important initiatives in the U.K. Airspace Modernisation Strategy (AMS) as it serves three
key objectives:

1. Enabling the on-going modernisation of the UK’s airspace structure and route network in line
with other key AMS initiatives.

2. Helping to mitigate the risk of mid-air collision in Class G, and infringements into controlled
airspace.

3. Enabling the safe and efficient integration of UAS operations with conventional air traffic.

The CAA expects significant safety, efficiency and economic benefits to be generated by the
requirement for all users to transmit EC information to a common standard. From a safety
perspective it will help to mitigate the risk of mid-air collision in Class G airspace and infringements
into higher classifications of (controlled) airspace. From an efficiency perspective, it will enable
different users to better integrate their operations in the same geographical area effectively, without
the need for segregation and limitations on airspace access. Airspace integration is a key enabler for
other important AMS initiatives, such as the redesign of the terminal route network. Also, some
smaller aerodromes that operate into Class G without the support of a radar can rely on the full
known environment to expand the type of services they may offer users and at a more affordable
cost. It is envisaged that UAS operators will rely on the full known-environment supported by
electronic surveillance to detect all other airspace users remotely or automatically using connected
technologies and deliver a wide range of new products and services while integrating fully with
conventional air traffic.

The chart below summarises how a general equipage mandate for all users to transmit EC information to
a minimum technical standard, which is effective from January 15t 2024, enables a wide range of AMS
initiatives in the en-route, terminal and Class G airspace, and within aerodrome operations.



Options and Recommendations

Options

At the November 2018 CAA Board, the then Group Director of Safety and Airspace Regulation
presented a paper which proposed that because EC is deemed a key enabler to unlock safety
benefits, accommodate better airspace sharing, and integrate GA and UAS users, the CAA should
require all users operating in UK airspace to adopt EC devices. The paper suggested that this
requirement should, in the short-term, be addressed by a rolling programme of location specific EC
mandates in targeted blocks of airspace where the benefits are at their greatest. A general EC
equipage mandate was considered as the culmination of the rolling programme of location specific
airspace mandates.

In response, the Board confirmed the following after the November 2018 meeting, that:

e The CAA should require all users of U.K. airspace transmit EC information to a minimum
technical standard.

e The mandate(s) for this requirement should not advocate for a particular technology or supplier
of technology, but should recognise that:

I. any technology used must be fully interoperable to enable users to ‘see, be seen and avoid’
all others through electronic means; and

Il. due to the size of the global market and the EASA equipage mandate for larger aircraft,
ADS-B enabled and interoperable solutions are likely to be the most commonly adopted
technology.

e The timelines for the general EC equipage mandate will be influenced by the availability and
cost of compliant devices, the pace of voluntary adoption across that section of users not
covered by the new European rules and, the development of ground-based infrastructure.

Since the Board direction provided in November 2018, the CAA has examined the three main options for
all users to transmit EC information to a minimum technical standard:

1. Continue to encourage the voluntary adoption of compliant EC devices across all users — Voluntary
Adoption.

2. Implement a rolling programme of location specific EC mandates in targeted blocks of airspace —
Rolling Programme.

3. Implement a general equipage mandate for all users to transmit EC information — General Equipage
Mandate.

Please note: CAA SMEs are in discussion with counterparts in the DfT, and the Secretary of State, who
wish to explore wider options including the potential benefits that could be gained through funded
development of uncertified ground-based infrastructure and associated airborne equipment.

Table 1 summarises the key considerations and recommendation associated with each option.

# Option Key considerations
1 Voluntary Many airspace users and some ATS providers have voluntarily invested in EC
Adoption devices because they are attracted by the benefits. A formal legal requirement to

invest in EC devices, over and above individual incentive, is needed to ensure
that the creation of a full known environment supported by electronic
surveillance data is achieved for two reasons:

e Without a formal legal requirement on all users to invest in compliant EC
devices, within a prescribed timeframe, it may be many years before a full
known environment is achieved. If a full known-environment is to be
achieved voluntarily, it will be difficult for stakeholders to pinpoint exactly
when this will happen and develop their operations/airspace changes
accordingly to realise the benefits. There is also a risk that even once a full
known-environment is established, it may be lost again if there is no formal
legal requirement for users to maintain the transmission of EC information to
a minimum technical standard.




e Voluntary investments in EC devices are driven by the specific benefits that
they deliver to the users who buy them. These benefits vary by stakeholder
group. Glider pilots are incentivised to invest in EC devices for different
reasons to powered aircraft private pilots; the incentive for UAS operators is
different again. Manufactures tailor their products to maximise the potential
benefits for each individual stakeholder group, thereby strengthening the
incentive to invest. This market driven model is likely to generate effective
solutions to meet the demands of individual user groups, but the incentive to
ensure interoperability across all devices and users is less obvious. The
benefits of interoperability are derived from improvements in safety,
efficiency, access and capacity that are distributed across all airspace users;
these are systemic, network wide benefits, that do not fall to any one user
group, so are unlikely to be in demand when individuals are investing
voluntarily.

Recommendation: A regulatory intervention to compel users to transmit
EC information to a minimum technical standard is needed to ensure that
full known environment is achieved and maintained in a prescribed
timeframe that stakeholders can plan investment towards.

Rolling
Programme
of location
specific
mandates

Location specific mandates that focus on blocks of airspace are intended to
target areas where EC information has the greatest potential to deliver benefits.
Over time, a programme of well-coordinated, location specific mandates might
create the same widespread, network level changes delivered by a general
equipage mandate.

However, airspace users and ATS providers considered the proposal for location
specific mandates to be overly complex. To be effective, each location specific
mandate would need to include the requirements to transmit, receive and
rebroadcast EC information. Stakeholders felt that the CAA should not set
specific requirements on specific airspace users or ATS to receive and
use/rebroadcast EC information because the market is sufficiently competitive
and innovative to provide the right incentives for users to invest appropriately in
these areas depending on their needs.

Stakeholders were also concerned that the implementation of location specific
mandates that focus on targeted blocks of airspace would require Airspace
Change Proposals (ACPs) to implement. The timescales, costs and risks
associated with completing the ACP process has the potential to deter
stakeholders from participating in the generation of location specific mandates.

The business case for stakeholders to participate in the implementation of
location specific mandates is also undermined by a lack of certainty about the
requirement for all users to adopt EC devices at a national level, an issue which
would be addressed by a general equipage mandate.

Recommendation: Providing there is a baseline of all users transmitting
EC information to a minimum technical standard, then additional
requirements in targeted blocks of airspace to receive and use/rebroadcast
EC are not considered necessary at this stage.

General
Equipage
Mandate

A general EC equipage mandate applicable to all users is broad enough scope
to enable the achievement of the three objectives of full EC adoption. A general
mandate is simpler in nature because it only includes the requirement to transmit
EC information to a common standard (operators should make commercial
decisions about the solutions that receive and rebroadcast EC information).
Manufactures of equipment have also indicated that without a general equipage
mandate the business case for developing cost effective devices at the scale
required by 2024 is not feasible.

The options around the specific mechanism for mandating will require more
detailed consideration following board agreement on the proposed approach. In
general terms the options would be either an amendment to the Air Navigation
Order (ANO), or by the CAA issuing various directives capturing specific groups
of airframes.




Recommendation: The CAA should formally establish the legal
requirement for all users operating in the U.K. airspace to transmit EC
information to a minimum technical standard and confirm the timelines for
this requirement to come into force. This requirement should be conveyed
in a general equipage mandate that is published during Q3/2020 and
effective from January 15t 2024. The specific mechanism for enacting the
mandate should be worked through in the following 6 months and
publicized as soon as practicable. Stakeholders should take commercial
decisions regarding the additional devices they invest in to receive and
use EC information based on their operational needs.

Table 1: Options and recommendations for all users to transmit EC information

Risks

Three important risks associated with the general EC equipage mandate have been identified as
needing to be managed through the implementation phase.

Spectrum supply risk:

Because the availability of the protected portion of radio frequency spectrum that is used by aviation
stakeholders to transmit ADS-B (1090MHz) is limited, there is a risk that the general EC equipage
mandate creates a surge in demand for spectrum that cannot be accommodated, leading to gaps in
the ability to create a full known environment as the spectrum becomes saturated. Consideration was
given to the use of non-aviation protected spectrum, but such unassigned frequency bands offer no
assurance against degraded performance, interference (deliberate or otherwise) or the reallocation of
the frequency to other non-aviation applications. Users of EC devices that rely on unassigned
frequency bands subject themselves to the safety risks that the electronic surveillance data is
unverified, and the devices are not built to known minimum standards. Incorporation of such emitted
data becomes a safety risk in itself, particularly if then utilised by ground surveillance infrastructure.

In responses to the potential risks associated with the supply and demand of 1090MHz spectrum, the
CAA engaged a technical specialist (QinetiQ) to model the impact of a general equipage mandate in
one of the UK’s spectrum congestion hotspots. The modelling took potential busy day scenarios
provided by GA organisations and added them to existing data across all airspace users. The results
showed that the risk of spectrum saturation has a low impact on the plans to implement a general
equipage mandates, providing a majority of compliant devices are sufficiently low power (¢c.20W —
which will become part of the proposed specification).

UAS integration risk:

The UAS integration risk is closely related to the spectrum supply risk. Given the potential high
demand from the UAS sector and the finite amount of 24-bit identification addresses (required as a
global standard) and spectrum availability, an alternative broadcast option is needed. This position is
supported by a recent ICAO letter advising States not to apply 1090MHz spectrum to the UAS sector.
When looking at international developments, it is clear that the only viable alternative with a mature
technology is that used in the USA, where a second ADS-B frequency, 978MHz, has been approved
by ICAO. This option has been assessed by the spectrum regulator (Ofcom) and a technical proposal
on its potential use has been presented; Ofcom has agreed to our request, and we are confirming the
extent of likely use for these purposes. The general equipage mandate proposed in this paper would
include all UAS operators that are subject to the remote identification regulations and fall in the
Specific and Certified category.

Technical standards risk

Articulating the technical standards that EC devices should comply with as part of the general
equipage mandate is niche and highly complex, there is a risk the CAA does not retain the appropriate
resources to define such standards in sufficient detail to enable implementation of the mandate. The
CAA had intended to secure the specialist resources needed to create the technical standards for the
general equipage mandate as part of a short-term consultancy engagement during Q2-2020,
potentially via Section 16 funding with the DfT. The longer-term identification and recruitment for this
skillset is subject to wider resource issues, compounded by COVID-19 pressures.

Limited support for a Mandate from the General Aviation community

Whilst the General Aviation community has shown a willingness to adopt EC, it is apparent that the



appetite for a full mandate is less certain. Through further engagement with specific GA
organisations, it has been identified that one of the main points for this is a lack of understanding as to
how a mandate would help deliver better/more flexible airspace access. Additional work is underway
within SARG to draw out the connections being made available under the Airspace Modernisation
Programme to link improvements in situational awareness (for air traffic service providers) with ease of
access for those wishing it. The CAA is engaging through specific working groups on Flight
Information Services, Airspace Reclassification and Flexible Use of Airspace to ensure transparency
and improved messaging.

Building on this, another issue raised is the perceived lack of benefit but increased cost (through
equipment purchase) to the GA community, driven by pressures on capacity exerted by new users
(unmanned aircraft) entering open (uncontrolled or class G) airspace. Were capacity the only issue,
this might be a reasonable argument, but of course, as previously described, greater Electronic
Conspicuity equipage aims to deliver 3 objectives, of which only one relates to the effects of greater
numbers of users (mid-air Collisions); traffic integration, access and modernisation also being
significant gains for the UK, and beneficial directly to General Aviation. Additionally, the CAA is
working with the DfT to enable a refunding scheme utilising Government funds to mitigate the already
reasonable cost of some Electronic Conspicuity equipment. The proposal from the CAA is considered
to be ‘the lowest regulatory impact possible’, to mandate transmission only and allow users and the
manufacturing industry to determine other aspects, such as receiver capability.

Stakeholder engagement

Internal stakeholder engagement

All areas of the Safety and Airspace Regulation Group (SARG) are engaged in the EC Deployment
Programme (ECDP) that is tasked and overseen with the development and implementation of an
equipage mandate by the ECDP Control Board. The Control Board meets monthly and includes
representatives from AAA, The UAS team, the General Aviation Unit, CAA Corporate Communications
and the Office of the General Counsel. The CAA’s Strategy and Policy team and Innovation Hub are also
regularly engaged in the direction of the ECDP to ensure close alignment.

External stakeholder engagement

On 18 March 2019, the CAA published “Electronic Conspicuity — a call for evidence and future plans”.
This call for evidence closed on 25 May 2019. 327 responses were received from across the industry. As
a follow-up to the call for evidence the CAA held a conference entitled ‘Share the Air’ in May 2019, where
EC concepts were further developed, and industry were invited to present their own views on EC.

The CAA continue to engage with all potential user groups through regular meetings on the subject of EC
with an established Working Group (ECWG), chaired by the CAA and comprising stakeholders and
technical experts meets quarterly.

Finance and resource

The proposals to implement a general EC equipage mandate can be resourced from within the CAA’s
existing organisational structure and budget, and the costs for the specialist consultancy support required
can be met from existing budgets and Section 16 DfT funding agreements currently under negotiation.

Central funding scheme for EC equipage

In a bid to further enhance safety within the GA community at the earliest opportunity, the DfT has
provided funding of up to £2.5m to assist with the purchase of EC devices that can provide benefit to GA.
For EC equipment purchases made during a limited period. The CAA will administer a fund that will
reimburse against sanctioned/receipted and conforming solutions to encourage greater uptake of suitable
devices contributing to the goals of full adoption, interoperability and a known environment. It is
envisaged that such a reimbursement will be for 50% of the purchase cost (including VAT) to a maximum
of £250 and will be attributed to a single registered pilot (single application per pilot).



Next steps and delivery

Delivering the mandate

There are three main ways for airspace users to deliver on the requirements of the proposed general
equipage mandate:

e For EASA certified aircraft with a Mode S transponder that are not covered by the EASA
mandate (due to weight and speed), the requirements of the general equipage mandate can be
achieved by connecting a GNSS (Global Navigation Satellite System) position source to their
existing transponder. New rules issued by EASA in April 2019 authorise maintenance engineers
to link a GNSS source with an ADS-B capable transponder, without the need for a design
approval, significantly reducing the cost of equipage.

e For aircraft operating on a Permit to Fly issues by either the British Microlight Aircraft
Association (BMAA) or the Light Aircraft Association (LAA); those organisations have published
detailed procedures to connect a GNSS source to an ADS-B capable transponder. There will
inevitably be some technical, cost and practical restrictions for some aircraft and Government
funding has been made available to help cover the cost of investing in any standard of EC
device as the UK sector continues to work towards the required level of interoperability.

e For non-transponder equipped aircraft that require a carry-on conspicuity device emitting to a
minimum standard, (e.g. microlights, gliders and paragliders) the CAA will work with
manufactures and airspace users to develop and publish any additional or development
standards during 2020.

Non-applicability and exemptions

The EC general equipage mandate is intended to apply to all users operating in U.K. airspace,
however it is reasonable to assume that some criteria for non-applicability and/or exemptions may
apply. It is envisaged that the aircraft categories for non-applicability will be defined as part of the
process for developing the technical standards that support the general equipage mandate. The
applications for exemptions will be dealt with on a case by case basis.

Next steps

A general equipage mandate with a clear timeline of January 1%, 2024 will establish the full adoption of
standard EC devices in UK airspace. It will also provide those developing and using EC devices with
certainty about the technical standard to which they should align their investment decisions and plan their
operations. Such certainty of technical standards can then be universally applied by all users. It will also
help form part of the solution to enable the UAS sector to expand BVLOS operations outside segregated
airspace based on a situational awareness capability that is interoperable with manned aircraft.

The CAA Board is requested to support the CAA’s plans to progress with the implementation of the
general EC equipage mandate, including:

e Production of detailed guidance on the technical and spectrum standards that the general
equipage mandate will require and the approach to integrating existing EC devices that many
users have already invested in.

e Definition of a detailed approach to checking users’ compliance with the terms of the mandate,
conducting enforcement actions in the case of non-compliance and managing exemptions as
appropriate.

e Finalising a full Regulatory Impact Assessment (RIA) in support of the general equipage
mandate.



PRE-SUBMSSION IMPACT CHECKLIST

CAA Risks — discussed with your team’s risk champion and against the existing risk register?
Yes
[insert: Yes/ No. If no, explain why]

Legal implications — has OGC been included in the recommendation and do they support it?
Yes

[insert: Yes/ No. If no explain why]

Impact Assessment (IA) - Does this report create a change to legislation? If so — has the
required Impact Assessment been completed and included in the paper? Yes — A revision to the
ANO likely and RIA is in production.

[insert: Yes/ No. If no explain why]

Business Impact Target (BIT) - Does the proposal fall under the scope of the BIT? tbc
[insert: Yes/ No. If no explain why]

Growth Duty - How have you considered the CAA’s Growth Duty responsibilities? U/K
[insert: Yes/ No. If no explain why]

Consumer Panel - Has the Consumer Panel been consulted? If yes, what was their view? If
no, why not? tbc
[insert: Yes/ No. If no explain why]




























Extract from minutes of EXCO Policy Meeting, 3 June 2020

5. Board direction to implement a general Electronic Conspicuity equipage mandate

(Paper Number 54-2020) by Rob Bishton
29. ExCo welcomed and [ to the meeting.

30. [l introduced the paper and explained that the team had first presented at the
Board in 2018, agreeing to design a rolling mandate for certain parts of the airspace in
order to create a ‘fully-known’ airspace environment enabled by electronic surveillance
data. The first attempt was deemed too complicated by stakeholders, so the team had
designed a process that was more light touch and that could be applicable to GA and
UAS alike.

31. ] said that the team would be responsible for implementing and monitoring the
process going forward, and it was planned to go live in 2024. The work had three primary
aims: first, to enable the ongoing modernisation of the UK’s airspace; second, to help
mitigate the risk of mid-air collisions in Class G and infringements in controlled airspace;
and third, to facilitate the integration of UAS operations with conventional traffic.

32. The process would require everyone to have electronic conspicuity, thus bridging the
gap for the smaller airframes and compelling flyers to use protected frequencies, as per
the ICAO standards. The preference would be to use existing technology with an ADB-
S extension as many aeroplanes already had this and would maximise compliance and
minimise cost. UAS were already enabled to receive and would be switched on to
transmit imminently.

33. said that the team would be looking for a ‘minded to’ decision from the Board
and would return in the autumn to present on the progress of the implementation.

34. Richard Moriarty agreed with the approach and confirmed that at this point we should
focus on delivering the process rather than questioning its motives, as these had already
been set out.

35. _ mentioned that the work highlighted the clear benefits of electronic conspicuity
or aviation and explained that, due to some inactivity in the part of CAA in the past,
there had not been a holistic and coordinated approach to extending conspicuity to all
relevant airframes. Manufacturers had provided some solutions, to different standards,
which had been adopted erratically in the sector: there were some groups of
stakeholders who had already purchased a kit and were keen to adopt the process,
some who questioned its application and some who had purchased kit that was now of
an unsuitable standard. These differences created a risk and were the reason why
complete accord between stakeholders was unlikely.

36. ﬁadded that, because of the part-subsidy offered by DfT, the correct kit would
now be affordable and would get cheaper once the mandate had been implemented as

manufacturers would try to compete with each other. However, we would require
alignment with DfT on the direction of travel and government had requested some
actions from CAA. First, to circulate the paper on the saturation of frequencies; second,
to have our strategy peer-reviewed, for example by the FAA; and third to consult in more
detail with industry.

37. Chris Tingle enquired about funding. [Jlj exrlained that the portal was likely to
be complete by August and that distribution would start in September. Stakeholders
would be Iikeli to invest in models from the range that would be part-subsidised by

government. pointed out that this was limited to 10,250 units and that supply
would be on a first come first serve basis.

38. Kate Staples commented that the key benefit of electronic conspicuity was safety, as it
allowed operators to see, be seen and avoid other traffic. This should be the primary
rationale driving the Board’s ‘minded to’ decision. This approach would allow the team
to then engage further with stakeholders, if necessary, to ensure that no other significant
issue or aspect, not already raised or considered, had been missed. The engagement
would help to conclude the very final stage of the process.



39.

40.

41.

42.

43.

Rob Bishton said that a clear communication strategy was required to underline the
above points, particularly on the safety benefit, to avoid stakeholders from polarising the
issues with conflicting opinions. Richard Stephenson added that the team had been
working with the DfT on a joint plan, however, DfT’s work on this programme was
currently on hold due to the crisis management.
Tim Johnson observed that if there were different views we should identify these and
encourage government to respond appropriately if it was beyond our policy remit. On
the point relating to safety, he suggested whether it might be beneficial to spend a few
more months engaging with government to bridge the alignment gap and avoid potential
repercussions from future decisions outside our remit.
Mr Moriarty praised the team for designing the process and making progress and
commented that the focus now should be on liaising with all parties appropriately to
reach a consensus. This included emphasising the safety benefit and reviewing the
process as per the DfT’s requests. The discussion with the Board should be framed on
how to manage the strategy in view of a compelling safety rationale. The paper should
include three key questions: first, a calibration of the different opinions on the topic;
second, whether it would be a joint decision with the DfT or an individual CAA decision;
and third, options on how to choreograph a plan to ensure the best decision in view of
all difficulties outlined.

and _ agreed to tweak the paper for the Board as per the guidance
provided and confirmed that a session with the NEDs had been scheduled to socialise
the issue in advance of the discussion.
ExCo noted the update.
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Headline purpose
This paper seeks confirmation that the CAA Board is minded to:

Implement a general mandate for all users of U.K. airspace to equip with and use
devices that transmit Electronic Conspicuity (EC) information. It is proposed that
the intention to implement a general EC equipage mandate be published in
Q2/2020 and that the mandate will come into force on January 1st, 2024.

To support the implementation of the mandate the CAA must:

e Set out the technical and radio frequency spectrum standards that EC devices should
meet in order to comply with the terms of the mandate ensuring interoperability;

e Establish the approach to checking users’ compliance with the terms of the mandate,
enabling enforcement actions in the case of non-compliance and managing
exemptions where applied.

¢ Finalise the Regulatory Impact Assessment for the mandate that is attached at draft
to this paper in Annex A.

| Issue and background

Issue

The CAA should formally establish the legal requirement for all users operating in the
U.K. airspace to equip with and use devices that transmit Electronic Conspicuity (EC)
information, to a minimum technical standard, and confirm the timelines for this
requirement to come into force. This paper seeks support from the Board for the
requirement to be conveyed in the form of a general EC equipage mandate,
published in Q4-2020 and effective from January 1%, 2024. Many airspace users
(with aircraft weighing more than 5700kg and/or operating at speeds in excess of 250
knots) are already legally required to transmit EC information, using ‘ADS-B Out’
(Automatic Dependent surveillance — Broadcast) transponders, under the terms of
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new European surveillance rules that come into force in June 2020." A general EC
equipage mandate for the U.K. is needed to provide those airspace users that are
not covered by the terms of the European rule with the necessary certainty to plan
their investment in compliant EC devices.

Feedback from stakeholders engaged during the Share the Air conference in June
2019 highlighted the importance of transmission to a common and interoperable
standard as an essential enabler to deliver the benefits that could be realised. A
general equipage mandate will cover the required technical standards of the
emission to enable lawful compliance.

The technical standards we will produce for smaller, lighter airfframes not captured by the
existing EASA regulation will align with the existing European rule to ensure maximum
interoperability by requiring the transmission of EC information using ADS-B capable
technology; this will form part of the enabling solution to Beyond Visual Line of Sight
(BVLOS) drone integration within uncontrolled airspace. To properly manage the
availability of the portion of radio frequency spectrum that ADS-B devices use, it is
envisaged that General Aviation (GA) users will be required to broadcast EC
transmissions using 1090MHz, Low level Unmanned Aircraft System (UAS) operators will
be required to broadcast using 978MHz and all users will be encouraged to carry dual
receivers to realise the full benefit. We are further exploring the possibility of allowing
some elements of GA who do not need access to Controlled Airspace to transmit
alongside UAS on 9782MHz, further alleviating any potential strain on 1090MHz.

Air traffic services (ATS) and airspace change sponsors (typically airports or ATS
providers) are also seeking clarity on EC equipage requirements in the U.K so that
they can develop their future operating concepts and airspace change plans based
on the assurance that there will be a full known traffic environment supported by
electronic surveillance data. The manufacturers of EC devices have indicated that
establishing the formal requirement and technical standards applicable to all users in
U.K. airspace will help them to develop innovative and cost-effective products that
meet the demands of all sections of the user market.

The proposed use of dual frequencies with dual receiver capability for both manned
and unmanned sectors of airspace user opens the potential for ground based
rebroadcast on 978MHz thereby unlocking the market for rebroadcast services. This
mechanism involves the use of a receiver on the ground detecting traffic in the
vicinity and re broadcasting its position to other aircraft, thereby enabling greater
awareness of those operating nearby. Other services can be added to the
rebroadcast, such as weather and aerodrome status to further improve the pilot’s air
picture. These ‘add-ons’ are known as TIS-B (Traffic Information Service-Broadcast)
and FIS-B (Flight Information Service-Broadcast). Both these services have been
identified as a means to provide significant additional benefits to the GA community;
whilst we are not looking to mandate such services at this stage, industry has already
proven itself to be keen to develop such systems, the CAA would work with industry

' Commission Implementing Regulation 1207/2011 and subsequent amendments require that all aircraft with a certificated take-off
mass greater than 5,700 kg and/or with a maximum true air cruising speed greater than 250 knots will be compliant with ADS-B Out
requirements in support of ground and airborne surveillance applications by June 2020.

2 The use of 978MHz as suggested in this strategy is subject to agreement with Ofcom, this agreement is provisionally in place but
requires CAA Board support for this approach before Ofcom can make steps to clear the frequency of its current users.
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to further encourage this aspect.

Ground based rebroadcasting systems such as this can, in such time before a
general mandate takes effect, also be used to detect and rebroadcast existing
unlicensed/uncertified systems, adding a shorter-term situational awareness benefit
to the GA community. This form of rebroadcast does not provide sufficient integrity to
meet the longer term needs of BVLOS drone integration and access to controlled
airspace but can deliver a short-term benefit and means of encouraging voluntary
adoption before a general mandate.

Background

The UK's airspace is getting busier because commercial air transport operations are
growing (from 2.2m flights in 2019 to more than 3m expected by 2030 —
notwithstanding the current flattening of the growth curve driven by COVID-19), the
GA sector is thriving and the market for UAS operations is expanding rapidly (by
c.12% p.a). A general equipage mandate for all users to transmit EC information to a
minimum standard is necessary to integrate increasing traffic numbers into the finite
volume of U.K. airspace, both safely and efficiently.

In its basic form, an EC transmission broadcasts data about an aircraft’s position,
trajectory and speed. Some EC devices also receive data and present it to the pilot
(either visually or audibly) to improve their situational awareness. Devices used by
Air Traffic Services on the ground can improve their awareness of the evolving traffic
situation, and also rebroadcast such information to a wider mix of users, increasing
coverage and offering other integrated services (like weather information). In Class G
(Uncontrolled) airspace, where users can operate under the principle of ‘see and
avoid’, the requirement for all users to equip with devices that transmit EC
information will enhance that principle and allow aircraft to ‘see, be seen and avoid’
other traffic in a full known environment enabled by electronic surveillance data.

CAA Strategic Priorities:

The creation of a fully known traffic environment supported by electronic surveillance
data is one of the most important initiatives in the U.K. Airspace Modernisation
Strategy (AMS) as it serves three key objectives:

1. Enabling the on-going modernisation of the UK’s airspace structure and route
network in line with other key AMS initiatives.

2. Helping to mitigate the risk of mid-air collision in Class G, and infringements into
controlled airspace.

3. Enabling the safe and efficient integration of UAS operations with conventional air
traffic.

The CAA expects significant safety, efficiency and economic benefits to be
generated by the requirement for all users to transmit EC information to a common
standard. From a safety perspective it will help to mitigate the risk of mid-air collision
in Class G airspace, and infringements into higher classifications of (controlled)
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airspace. From an efficiency perspective, it will enable different users to better
integrate their operations in the same geographical area effectively, without the need
for segregation or limitations on airspace access. Airspace integration is a key
enabler for other important AMS initiatives, such as the redesign of the terminal route
network. Also, some smaller aerodromes that operate into Class G without the
support of a radar can rely on the full known environment to expand the type of
services they may offer users at an affordable cost. It is envisaged that UAS
operators will rely on the full known-environment supported by electronic surveillance
to detect all other airspace users remotely or automatically using connected
technologies and deliver a wide range of new products and services while integrating
fully with conventional air traffic.

The chart below summarises how a general equipage mandate for all users to transmit
EC information to a minimum technical standard, which is effective from January 1%,
2024 enables a wide range of AMS initiatives in the en-route, terminal and Class G
airspace, and within aerodrome operations.



Options and Recommendations

Options

At the November 2018 CAA Board, the then Group Director of Safety and Airspace
Regulation presented a paper which proposed that because EC is deemed a key
enabler to unlock safety benefits, accommodate better airspace sharing, and
integrate GA and UAS users, the CAA should require all users operating in UK
airspace to adopt EC devices. The paper suggested that this requirement should, in
the short-term, be addressed by a rolling programme of location specific EC
mandates in targeted blocks of airspace where the benefits are at their greatest. A
general EC equipage mandate was considered as the culmination of that
programme.

In response, the Board confirmed the following after the November 2018 meeting,
that:

e The CAA should require all users of U.K. airspace transmit EC information to a
minimum technical standard.

¢ The mandate(s) for this requirement should not advocate for a particular
technology or supplier of technology, but should recognise that:

. any technology used must be fully interoperable to enable users to ‘see, be
seen and avoid’ all others through electronic means; and

Il. due to the size of the global market and the EASA equipage mandate for
larger aircraft, ADS-B enabled and interoperable solutions are likely to be the
most commonly adopted technology.

e The timelines for the general EC equipage mandate will be influenced by the
availability and cost of compliant devices, the pace of voluntary adoption across
that section of users not covered by the new European rules and, the
development of ground-based infrastructure.

Since the Board direction provided in November 2018, the CAA has examined the three
main options for all users to transmit EC information to a minimum technical standard:

1. Continue to encourage the voluntary adoption of compliant EC devices across all
users — Voluntary Adoption.

2. Implement a rolling programme of location specific EC mandates in targeted blocks
of airspace — Rolling Programme.

3. Implement a general equipage mandate for all users to transmit EC information —
General Equipage Mandate.

Please note: CAA SMEs are in discussion with counterparts in the DfT, and the
Secretary of State, who wish to explore wider options including the potential benefits that
could be gained through funded development of uncertified ground-based infrastructure
and associated airborne equipment.



Table 1 summarises the key considerations and recommendation associated with each
option.

#

Option

Key considerations

1

Voluntary
Adoption

Many airspace users and some ATS providers have voluntarily
invested in EC devices because they are attracted by the benefits.
A formal legal requirement to invest in EC devices, over and above
individual incentive, is needed to ensure that the creation of a full
known environment supported by electronic surveillance data is
achieved for two reasons:

e Without a formal legal requirement on all users to invest in
compliant EC devices, within a prescribed timeframe, it may be
many years before a full known environment is achieved. If a full
known-environment is to be achieved voluntarily, it will be
difficult for stakeholders to pinpoint exactly when this will happen
and develop their operations/airspace changes accordingly to
realise the benefits. There is also a risk that even once a full
known-environment is established, it may be lost again if there is
no formal legal requirement for users to maintain the
transmission of EC information to a minimum technical standard.

e Voluntary investments in EC devices are driven by the specific
benefits that they deliver to the users who buy them. These
benefits vary by stakeholder group. Glider pilots are incentivised
to invest in EC devices for different reasons to powered aircraft
private pilots; the incentive for UAS operators is different again.
Manufactures tailor their products to maximise the potential
benefits for each individual stakeholder group, thereby
strengthening the incentive to invest. This market driven model
is likely to generate effective solutions to meet the demands of
individual user groups, but the incentive to ensure
interoperability across all devices and users is less obvious. The
benefits of interoperability are derived from improvements in
safety, efficiency, access and capacity that are distributed
across all airspace users; these are systemic, network wide
benefits, that do not fall to any one user group, so are unlikely to
be in demand when individuals are investing voluntarily.

Recommendation: A regulatory intervention to compel users
to transmit EC information to a minimum technical standard is
needed to ensure that full known environment is achieved and
maintained in a prescribed timeframe that stakeholders can
plan investment towards.

Rolling
Programme
of location
specific
mandates

Location specific mandates that focus on blocks of airspace are
intended to target areas where EC information has the greatest
potential to deliver benefits. Over time, a programme of well-
coordinated, location specific mandates might create the same
widespread, network level changes delivered by a general equipage
mandate.




However, airspace users and ATS providers considered the
proposal for location specific mandates to be overly complex. To be
effective, each location specific mandate would need to include the
requirements to transmit, receive and rebroadcast EC information.
Stakeholders felt that the CAA should not set specific requirements
on specific airspace users or ATS to receive and use/rebroadcast
EC information because the market is sufficiently competitive and
innovative to provide the right incentives for users to invest
appropriately in these areas depending on their needs.

Stakeholders were also concerned that the implementation of
location specific mandates that focus on targeted blocks of airspace
would require Airspace Change Proposals (ACPs) to implement.
The timescales, costs and risks associated with completing the ACP
process has the potential to deter stakeholders from participating in
the generation of location specific mandates.

The business case for stakeholders to participate in the
implementation of location specific mandates is also undermined by
a lack of certainty about the requirement for all users to adopt EC
devices at a national level, an issue which would be addressed by a
general equipage mandate.

Recommendation: Providing there is a baseline of all users
transmitting EC information to a minimum technical standard,
then additional requirements in targeted blocks of airspace to
receive and use/rebroadcast EC are not considered necessary
at this stage.

General
Equipage
Mandate

A general EC equipage mandate applicable to all users is broad
enough scope to enable the achievement of the three objectives of
full EC adoption. A general mandate is simpler in nature because it
only includes the requirement to transmit EC information to a
common standard (operators should make commercial decisions
about the solutions that receive and rebroadcast EC information).
Manufactures of equipment have also indicated that without a
general equipage mandate the business case for developing cost
effective devices at the scale required by 2024 is not feasible.

The options around the specific mechanism for mandating will
require more detailed consideration following board agreement on
the proposed approach. In general terms the options would be
either an amendment to the Air Navigation Order (ANO), or by the
CAA issuing various directives capturing specific groups of
airframes.

Recommendation: The CAA should formally establish the legal
requirement for all users operating in U.K. airspace to transmit
EC information to a minimum technical standard and confirm
the timelines for this requirement to come into force. This
requirement should be conveyed in a general equipage
mandate that is published during Q4/2020 and effective from
January 15, 2024. The specific mechanism for enacting the
mandate should be worked through in the following 6 months
and publicized as soon as practicable. Stakeholders should
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take commercial decisions regarding the additional devices
they invest in to receive and use EC information based on their
operational needs.

Table 1: Options and recommendations for all users to transmit EC information

Risks

Three important risks associated with the general EC equipage mandate have been
identified as needing to be managed through the implementation phase.

Spectrum supply risk:

Because the availability of the protected portion of radio frequency spectrum that is
used by aviation stakeholders to transmit ADS-B (1090MHz) is limited, there is a risk
that the general EC equipage mandate creates a surge in demand for spectrum that
cannot be accommodated, leading to gaps in the ability to create a full known
environment as the spectrum becomes saturated. Consideration was given to the use
of non-aviation protected spectrum, but such unassigned frequency bands offer no
assurance against degraded performance, interference (deliberate or otherwise) or the
reallocation of the frequency to other non-aviation applications. Users of EC devices
that rely on unassigned frequency bands subject themselves to the safety risks that
the electronic surveillance data is unverified, and the devices are not built to known
minimum standards. Incorporation of such emitted data becomes a safety risk in itself,
particularly if then utilised by ground surveillance infrastructure.

In responses to the potential risks associated with the supply and demand of 1090MHz
spectrum, the CAA engaged a technical specialist (QinetiQ) to model the impact of a
general equipage mandate in one of the UK’s spectrum congestion hotspots. The
modelling took potential busy day scenarios provided by GA organisations and added
them to existing data across all airspace users. The results showed that the risk of
spectrum saturation has a low impact on the plans to implement a general equipage
mandates, providing a majority of compliant devices are sufficiently low power (c.20W
— which will become part of the proposed specification).

UAS integration risk:

The UAS integration risk is closely related to the spectrum supply risk. Given the
potential high demand from the UAS sector and the finite amount of 24-bit
identification addresses (required as a global standard) and spectrum availability, an
alternative broadcast option is needed. This position is supported by a recent ICAO
letter advising States not to apply 1090MHz spectrum to the UAS sector. When
looking at international developments, it is clear that the only viable alternative with a
mature technology is that used in the USA, where a second ADS-B frequency,
978MHz, has been approved by ICAO. This option has been assessed by the
spectrum regulator (Ofcom) and a technical proposal on its potential use has been
presented; Ofcom has agreed to our request, and we are confirming the extent of likely
use for these purposes. The general equipage mandate proposed in this paper would
include all UAS operators that are subject to the remote identification regulations and
fall in the Specific and Certified category.



Technical standards risk

Articulating the technical standards that EC devices should comply with as part of the
general equipage mandate is niche and highly complex, there is a risk the CAA does
not retain the appropriate resources to define such standards in sufficient detail to
enable implementation of the mandate. The CAA had intended to secure the specialist
resources needed to create the technical standards for the general equipage mandate
as part of a short-term consultancy engagement during Q2-2020, potentially via
Section 16 funding with the DfT. The longer-term identification and recruitment for this
skillset is subject to wider resource issues, compounded by COVID-19 pressures.

Limited support for a Mandate from the General Aviation community

Whilst the General Aviation community has shown a willingness to adopt EC, it is
apparent that the appetite for a full mandate is less certain. Through further
engagement with specific GA organisations, it has been identified that one of the main
points for this is a lack of understanding as to how a mandate would help deliver
better/more flexible airspace access. Additional work is underway within SARG to
draw out the connections being made available under the Airspace Modernisation
Programme to link improvements in situational awareness (for air traffic service
providers) with ease of access for those wishing it. The CAA is engaging through
specific working groups on Flight Information Services, Airspace Reclassification and
Flexible Use of Airspace to ensure transparency and improved messaging.

Building on this, another issue raised is the perceived lack of benefit but increased
cost (through equipment purchase) to the GA community, driven by pressures on
capacity exerted by new users (unmanned aircraft) entering open (uncontrolled or
class G) airspace. Were capacity the only issue, this might be a reasonable argument,
but of course, as previously described, greater Electronic Conspicuity equipage aims
to deliver 3 objectives, of which only one relates to the effects of greater numbers of
users (mid-air Collisions); traffic integration, access and modernisation also being
significant gains for the UK, and beneficial directly to General Aviation. Additionally,
the CAA is working with the DfT to enable a refunding scheme utilising Government
funds to mitigate the already reasonable cost of some Electronic Conspicuity
equipment. The proposal from the CAA is considered to be ‘the lowest regulatory
impact possible’, to mandate transmission only and allow users and the manufacturing
industry to determine other aspects, such as receiver capability.

As the UK has, to date, failed to specify a standard for Electronic Conspicuity, a
number of other ‘niche’ systems have developed to fill the void, designed to resolve
issues specific to certain circumstances. One such example is a system known as
FLARM, designed for use by gliders; this equipment uses protocols and algorithms
designed to alert fellow glider pilots of their position. The system is excellent in the
nature of those operations — large numbers of similarly capable airframes in very close
proximity. It does not in its raw form read across to the wider objectives ADS-B will
help achieve. However, FLARM manufacturers recognise this and have enabled their
system to receive ADS-B signals already and are considering the value of full
transmission if the need materialises; a UK mandate for ADS-B carriage will help in
this area. In this way, FLARM can continue to operate and it can be interoperable with
ADS-B. Pilotaware is another such example — in this case relying on transmission of
signals including via ground stations to airborne users to share proximity information.
Pilotaware could be made to operate on compatible frequencies and protocols as
FLARM demonstrates, but ultimately, that is a decision for the manufacturer. Both
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FLARM and Pilotaware operate outside aviation protected frequencies and ICAO
standards and are therefore liable to reduced protection and performance, both
essential if we are to use the new technology to seamlessly integrate UAS and other
traffic.

Stakeholder engagement

Internal stakeholder engagement

All areas of the Safety and Airspace Regulation Group (SARG) are engaged in the EC
Deployment Programme (ECDP) that is tasked and overseen with the development and
implementation of an equipage mandate by the ECDP Control Board. The Control Board
meets monthly and includes representatives from AAA, The UAS team, the General
Aviation Unit, CAA Corporate Communications and the Office of the General Counsel.
The CAA’s Strategy and Policy team and Innovation Hub are also regularly engaged in
the direction of the ECDP to ensure close alignment.

External stakeholder engagement

On 18 March 2019, the CAA published “Electronic Conspicuity — a call for evidence and
future plans”. This call for evidence closed on 25 May 2019. 327 responses were
received from across the industry. As a follow-up to the call for evidence the CAA held a
conference entitled ‘Share the Air’ in May 2019, where EC concepts were further
developed, and industry were invited to present their own views on EC.

The CAA continue to engage with all potential user groups through regular meetings on
the subject of EC, with an established Working Group (ECWG), chaired by the CAA and
comprising stakeholders and technical experts meeting quarterly.

Finance and resource

The proposals to implement a general EC equipage mandate can be resourced from
within the CAA’s existing organisational structure and budget, and the costs for the
specialist consultancy support required can be met from existing budgets and Section 16
DfT funding agreements currently under negotiation.

Central funding scheme for EC equipage

In a bid to further enhance safety within the GA community at the earliest opportunity, the
DfT has provided funding of up to £2.5m to assist with the purchase of EC devices that
can provide benefit to GA. For EC equipment purchases made during a limited period.
The CAA will administer a fund that will reimburse against sanctioned/receipted and
conforming solutions to encourage greater uptake of suitable devices contributing to the
goals of full adoption, interoperability and a known environment. It is envisaged that such
a reimbursement will be for 50% of the purchase cost (including VAT) to a maximum of
£250 and will be attributed to a single registered pilot (single application per pilot).
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Next steps and delivery

Delivering the mandate

There are three main ways for airspace users to deliver on the requirements of the
proposed general equipage mandate:

o For EASA certified aircraft with a Mode S transponder that are not covered by the
EASA mandate (i.e. less than 5.7 Tonnes and/or less than 250 knots): the
requirements of the general equipage mandate can be achieved by connecting a
GNSS (Global Navigation Satellite System) position source to their existing
transponder. New rules issued by EASA in April 2019 authorise maintenance
engineers to link a GNSS source with an ADS-B capable transponder, without the
need for a design approval, thereby significantly reducing the cost of equipage.

e For aircraft operating on a ‘Permit to Fly’ issued by either the British Microlight
Aircraft Association (BMAA) or the Light Aircraft Association (LAA): those
organisations have published detailed procedures to connect a GNSS source to
an ADS-B capable transponder. There will inevitably be some technical, cost and
practical restrictions for some aircraft and Government funding has been made
available to help cover the cost of investing in any standard of EC device as the
UK continues to work towards the required level of interoperability required by a
mandate.

e For non-transponder equipped aircraft that require a carry-on conspicuity device
emitting to a minimum standard, (microlights, gliders, paragliders and hang
gliders) the CAA will continue to work with manufactures and airspace users to
develop and publish additional development standards during 2020.

Non-applicability and exemptions

The EC general equipage mandate is intended to apply to all users operating in U.K.
airspace, however it is reasonable to assume that some criteria for non-applicability
and/or exemptions for certain circumstances or modes of operation may apply. The
conditions for non-applicability will be defined as part of the process for developing
the technical standards that support the general equipage mandate. The applications
for exemptions will be dealt with on a case by case basis.

Next steps

A general equipage mandate with a clear timeline of January 13, 2024 will establish the
full adoption of standard EC devices in UK airspace. It will also provide those developing
and using EC devices with certainty about the technical standard to which they should
align their investment decisions and plan their operations. Such certainty of technical
standards can then be universally applied by all users. It will also help form part of the
solution to enable the UAS sector to expand BVLOS operations outside segregated
airspace based on a situational awareness capability that is interoperable with manned
aircraft.

CAA SMEs will continue to work alongside DfT colleagues to ensure their desire for peer
review of our strategy and technical evidence base is enabled; we will offer the draft
strategy to the US and Australian Regulators for their view, and we will further test our
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strategy with the National Air Traffic Management Advisory Committee — which brings
together the representative organisations with interest in this area.

The CAA Board is requested to support the CAA’s plans to progress with the
implementation of the general EC equipage mandate, including:

¢ Production of detailed technical and spectrum standards that the general
equipage mandate will require, and the approach to integrating existing EC
devices that many users have already invested in.

e Definition of a detailed approach to checking users’ compliance with the terms of
the mandate, conducting enforcement actions in the case of non-compliance and
managing exemptions as appropriate.

e Finalising a full Regulatory Impact Assessment (RIA) in support of the general
equipage mandate.
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PRE-SUBMSSION IMPACT CHECKLIST

CAA Risks — discussed with your team’s risk champion and against the existing risk
register? Yes
[insert: Yes/ No. If no, explain why]

Legal implications — has OGC been included in the recommendation and do they
support it? Yes

[insert: Yes/ No. If no explain why]

Impact Assessment (IA) - Does this report create a change to legislation? If so — has
the required Impact Assessment been completed and included in the paper? Yes — A
revision to the ANO likely and RIA is in production.

[insert: Yes/ No. If no explain why]

Business Impact Target (BIT) - Does the proposal fall under the scope of the BIT? tbc
[insert: Yes/ No. If no explain why]

Growth Duty - How have you considered the CAA’s Growth Duty responsibilities? U/K
[insert: Yes/ No. If no explain why]

Consumer Panel - Has the Consumer Panel been consulted? If yes, what was their
view? If no, why not? tbc
[insert: Yes/ No. If no explain why]
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