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Chapter 1
Overview

Airspace Modernisation Strategy

1.1 This document forms Part 2 to the CAA’s Airspace Modernisation Strategy
(AMS). The co-sponsors’ vision and strategic objectives for airspace
modernisation are summarised at the beginning of Part 1 of the AMS." The
vision is to deliver quicker, quieter and cleaner journeys and more capacity for
the benefit of those who use and are affected by UK airspace. The strategic
objectives are categorised under four headings: safety, integration,
simplification and environmental sustainability.

Safety ntegration Simplification Environment

1.2 As explained in more detail in Part 1, the AMS is a refresh of the original 2018
AMS:

" to extend the strategy’s focus from 2024 out to 2040, as required by the
Air Navigation Directions?

" to take account of the latest developments in innovation and technology,
placing integration of all airspace users at the core of the strategy,
including accommodating new types of aerial craft like remotely piloted
aircraft systems?, advanced air mobility* and spacecraft

" to aim for simpler airspace design and supporting regulations

www.caa.co.uk/cap1711

https://www.caa.co.uk/Commercial-industry/Airspace/Airspace-change/L egislative-framework-to-airspace-
change/

Remotely piloted aircraft systems (RPAS) may be referred to as unmanned aircraft systems (UAS),
unmanned aerial vehicles (UAV), uncrewed aircraft, drones, model aircraft or radio-controlled aircraft. This
terminology may change as aircraft capability evolves through technological development such as
autonomy. For more information see https://www.caa.co.uk/drones/.

References in the AMS to the advanced air mobility concept generally mean eVTOL (electric vertical take-
off and landing) aircraft i.e. aerial taxis, but this terminology may change.
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. to treat environmental sustainability as an overarching principle to be
applied through all modernisation activities, taking account of the latest
government policy and environmental guidance

. to meet the UK’s international obligations, aligning delivery of the AMS
with the ICAO® Global Air Navigation Plan (GANP) and ensuring
interoperability of the UK network with neighbouring air traffic
management areas

. to make the AMS the single roadmap to guide the CAA’s approach to its
policy development on airspace modernisation and related legislation
(otherwise known as rulemaking), now that the UK has left the European
Union and the European Union Aviation Safety Agency (EASA)

all without undermining the initiatives from the 2018 AMS, delivery of which
continues and which are subsumed into the refreshed AMS.

1.3 The refreshed AMS therefore pulls together the ICAO GANP, the 2018 AMS
initiatives and also new requirements that the CAA has identified through
extensive stakeholder engagement in 2021-2022. It also now provides a clear
strategic path for rulemaking activities.

Structure of the AMS - ends, ways and means for modernising
airspace

1.4 The AMS sets out the ends, ways and means of modernising airspace:

= the ends are the policy objectives for achieving the shared vision for
airspace modernisation

* having explained those ends, the strategy describes the ways of achieving
them (the enablers) — such as new airspace design, new operational
concepts and implementable new technologies

= to establish the means of delivering modernised airspace, such as the
resources needed, this strategy requires organised project teams, led by
industry and other entities, to draw up delivery plans, with delivery overseen
by the CAA.

The International Civil Aviation Organization, a specialist agency of the United Nations responsible for
international standards for civil aviation which the UK has by international treaty agreed to implement.
ICAOQ'’s strategic objectives (in respect of global aviation, not just airspace) can be read here
https://www.icao.int/about-icao/Council/Pages/Strategic-Objectives.aspx.
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Content of each part of the strategy

1.5

The AMS 2023-2040 is split into three parts (see Figure 1.1 below).

AIRSPACE MODERNISATION STRATEGY

STRATEGY

f this document

Part 1: Part 2: Part 3:

Strategic objectives Delivery elements Deployment

and enablers

required outcomes for the design, operations timelines and delivery

a

Figure 1.

1.6

1.7

modernised airspace and technology needed plans for each element
and the supporting to deliver a modernised
high-level enablers airspace

Appendix:
AMS governance

1 Structure of the AMS

Part 1 (Strategic objectives and enablers) explains the strategy’s objectives
(the ends), a high-level overview of what will enable those objectives to be
fulfilled (the enablers or ways), and governance arrangements for overseeing
delivery. Part 1 does not specify detailed solutions, allowing space for innovation.
Part 1 is published separately as CAP 1711.

Part 2 (Delivery elements) and Part 3 (Deployment) describe the short-term
ambition and explain how the strategy is being delivered. Parts 2 and 3 are likely
to be updated more frequently than Part 1 as the elements evolve and mature for
delivery. You are reading Part 2, which explains the different delivery elements
that make up the AMS (the ways, in more detail, including a linked Part 2 online
database.® Part 3 sets out progress with deployment and related activities for

6 TheP

art 2 database can be downloaded at www.caa.co.uk/cap1711X.
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1.8

1.9

those elements (the means). We have yet to determine the form of Part 3, which
is still being developed. Because it will be an online collection of plans that is
constantly evolving, we envisage that it will not form a single document.”

Our intent is for stakeholders to be able to readily identify the modernisation
themes that are most relevant to them and which will help to deliver their
ambitions. Key to delivering airspace modernisation successfully is AMS
governance: ensuring that each of the entities involved has the right role,
powers and/or incentives, underpinned by appropriate governance and
enforcement (see Appendix A to Part 1).

The AMS will guide the delivery of relevant and timely policy and regulation
across the whole CAA that supports the delivery of airspace modernisation
goals. In particular, it will be used to assist in the prioritisation of UK airspace
rulemaking activity to help ensure its timely and coordinated implementation.

Updating the AMS

1.10

1.1

1.12

1.13

Bearing in mind the 2040 timescale specified by the Government, the CAA will
keep the context for the AMS under review and update it where necessary,
drawing on appropriate work through the AMS governance structure. This
particularly applies to AMS Parts 2 and 3 containing the delivery elements, as
technological innovations are forthcoming or become ubiquitous, gaps in the
policy or regulatory framework emerge that are affecting delivery, or where the
Government has signalled upcoming or widescale policy developments. Part 1 of
the AMS also sets out strategic areas where more work is needed.

As the deployment plans in Part 3 of the AMS are developed, we will, where
necessary, strengthen relevant requirements or detail as to how the elements
should be delivered, and with what aim. The means of delivering some of the
ends required for airspace modernisation are still being developed in detail — for
example, the approach to integrating operations of new types of airspace user.
The CAA will develop or implement a solution or enabler to better respond to a
change or gap where it is within our remit and appropriate for us to do so.

The pace of change may mean that for practical reasons we review and update
the AMS in stages. In other words, some developments aligned with the AMS
Part 1 vision may move on before the CAA is able to review and update the other
parts of the strategy.

Where appropriate, the CAA may seek stakeholder comments on these updates
before implementing them, but we will not necessarily do so in every case.

7

Please see https://www.caa.co.uk/commercial-industry/airspace/airspace-modernisation/airspace-

modernisation-strateqy/ for the latest position.
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Chapter 2

Delivery elements — overview

Introduction

2.1

AMS Part 1 sets out the ‘ends’ or objectives for airspace modernisation, and
gives an overview of the enablers or ‘ways’ that structure the delivery plans set

out in Parts 2 and 3. This is summarised in Figure 2.1 below, which is taken from
and explained in more detail in Part 1.

L Overarching principle — sustainability ]
L Noise J [ Greenhouse gases J [ Air quality J
\ /
e N | @
ACAS ACDM APTA CSEP o
o FRTO GADS NOPS OPFL 3
@ 5 UK-ABN/1 Trajectory-based operations RATS RSEC SNET SURF 2
L] UK-ABN/2 Terminal airspace redesign TBO WAKE <
£2 UK-ABN/3 Network management
3 UK-ABN/4 Integration ~ ~
< Legislative -g
basis: 3
UK Statutory ASUR COMI COMS NAVS E
5 Instruments ]
o UK-AM/5 Airspace management - J W
oNE UK-AM/6 Data services
= > UK-AM/7 Future surveillance & spectrum 4 N
£ UK-AM/8 Integration of CNS & S 3
S UK-AM/9 Aircraft capabilities / AMET DAIM FICE SWIM 3
Q
\ J |8
'
S

jomaweli NGSY dNVO OVl

[

Safety — Integration —
priority over all to satisfy all airspace
other objectives user requirements

————

AMS strategic objectives

Simplification —
reduce complexity and
improve efficiency

Sustainability —
in line with government
environmental policy

Figure 2.1: Overall summary of the delivery elements aligned with the ICAO ASBU

framework in pursuit of the AMS strategic objectives

2.2

This document, Part 2, is more focused on the near term, and will evolve over

time, aligned with the ICAO GANP programme. GANP uses a guiding
deployment framework known as the Airspace System Block Upgrade (ASBU)
with workstreams organised into ‘threads’ and ‘elements’ (see Chapter 3 of
Part 1). Part 2 expands on the ASBU threads to provide the essential detail of
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the development activities — known as ‘delivery elements’— making up the
strategy.

2.3 While the ASBU threads have extensive operational and technical descriptions,
not everything will be wholly applicable to the UK, while some activities
necessary for modernisation of UK airspace will be specific to the UK. The
delivery elements in the strategy are therefore based on ICAO operational and
technical descriptions but tailored to the needs of UK airspace.

24 The delivery elements form the basis of research and development activities
over the near term in support of deployment, including how those activities are
funded. The delivery elements also identify legislative, policy or regulatory gaps
that need to be addressed, for example how to accommodate new types of
aircraft in UK airspace like remotely piloted aircraft systems or spacecraft, or
trade-offs between increased capacity, greenhouse-gas emissions, noise, or
other factors.

The nine delivery elements

2.5 As shown in Table 2.1 below, there are nine delivery elements arranged under
two headings:

. aircraft-based navigation

=  airspace management.

These nine elements pull together the ICAO GANP, the 2018 AMS initiatives and
new requirements identified through extensive stakeholder engagement.

2.6 These elements identify the areas for ASBU series of system
development by the UK aviation industry and other | ypgrades designed to meet
entities (including the CAA and Department for GANP objectives

Transport as co-sponsors of airspace
modernisation) over the period to the end of ASBU
Block 3 in 2033.

* Block 0 2013 — 2018
* Block 1 2018 — 2023
* Block 2 2023 — 2028
* Block 3 2028 — 2033

2.7 Work carried out through the Future Airspace
* Block 4 2033 +

Strategy (which preceded the 2018 AMS) and the
15 initiatives from the 2018 AMS was all in service
of the ICAO GANP and related to ASBU Block 0
and Block 1. Some of this work will carry on into
Block 2 and 3 due to delayed development and
delivery.

ASBU threads:

* Information

* Operational

* CNS Technology and Services
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Table 2.1: Structure for AMS delivery elements (‘ways’)

AMS delivery elements

®©
UK-ABN/1. Trajectory-based operations 2,7,8,11,14 g
€
o
2
Aircraft- UK-ABN/2. Terminal airspace redesign 4,5,14 g
Based = o
Navigation = £
UK-ABN/3. Network management 3,6 EQ .
cag
EaQ
5%s
UK-ABN/4. Integration § E, 2
3,9,10,11 |8§¢
525
UK-AM/5. Airspace management é c £
P S
552
O
20 2
UK-AM/6. Data services 13,15 £E&®
csS o
O © C
§5 2
Airspace 28 i
Management UK-AM/7. Future surveillance and spectrum 11,12 qg) <
5 £
[&]
UK-AM/8. Integration of communications, %_
navigation, surveillance & spectrum 12,13, 14,15 >
£
S
UK-AM/9. Aircraft capabilities New g

Notes: Initiative 1 (Direct Route Airspace) in the 2018 AMS is complete.
More detail on the 15 initiatives from the 2018 AMS is in the annual AMS progress reports.
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Chapter 3
Description of each element

Introduction

3.1 The nine UK elements described in Table 2.1 above contain a number of ICAO
elements that support their development and delivery. The intent of this AMS
Part 2 is to capture all the relevant elements and sub-elements in their respective
ASBU delivery blocks along with any specific delivery timescales required
through UK law (in the form of Statutory Instruments).

3.2 In this chapter, we summarise each of the elements and sub-elements in the
form of a ‘swim-lane’ diagram. Full information in respect of each element and
sub-element can be downloaded in the form of the AMS Part 2 database at
www.caa.co.uk/cap1711a. The summaries should be read in conjunction with the
database.

Summary of each element

3.3 A summary of each of the nine elements is described below under the two
headings, aircraft-based navigation and airspace management. For each
element, a swim-lane diagram shows the sequence of capability development
and delivery to the end of ASBU Block 3 (2033), and also captures links and
dependencies across all the individual sub-elements required to achieve the
required UK element outcome.?

3.4 For the purpose of this overview, the specific ICAO work elements and combined
ICAO and UK sub-elements are shown in plain English, to avoid having to
explain each ICAO ASBU abbreviation.

Environmental sustainability as an overarching principle

3.5 In preparing and maintaining the AMS, the CAA is bound by the legal and policy
framework (see Appendix B to AMS Part 1), in particular section 70 of the
Transport Act 2000, the Air Navigation Directions and the Air Navigation
Guidance. As noted in Table 2.1 in Chapter 2, all the delivery elements must
adhere to the overarching principle of government policy on minimising the
environmental impacts of aviation within the context of supporting a strong and

8 In due course, we intend to highlight through the swim-lane diagrams the steps relevant to individual
stakeholder groups, whether UK industry or those impacted by airspace modernisation.
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sustainable aviation sector (in accordance with the Government’s Air Navigation
Guidance). In addition, the delivery elements should align with the aim to deliver
quicker, quieter and cleaner journeys for those who use and are affected by UK
airspace, as set out in the Jet Zero Strategy.

Part 2 database

3.6 The database linked to AMS Part 2 (www.caa.co.uk/cap1711x) is intended to be
the working tool to help manage industry planning of activities and distribution of
available funding, and to support tracking and reporting of deployment activities.®

3.7 The database contains a front page (‘Part 2 summary’) that provides an overview
of the relationship between the nine UK elements and the ICAO elements. The
Initiatives identified in the 2018 AMS are captured against the nine new UK
elements along with feedback gleaned from the AMS refresh engagement
sessions against each UK element.

3.8 The nine UK elements are then described individually, using the ‘ends, ways and
means’ methodology described in AMS Part 1:

= ‘end’ is the UK Element

" ‘ways’ are the steps described against the ICAO ASBU Blocks 1 to 4 (the
current Part 2 only covers the period to the end of Block 3)

" ‘means’ captures the sub-elements by ICAO Block needed to achieve the
‘ways’.
3.9 The ‘means’ form the main driver for development and deployment activities. The

ICAQ elements will link directly to the existing live ICAO GANP portal'® where
the intent behind each of the ICAO elements is explained. The UK-specific
elements will be expanded to explain their intent and a link provided to the
relevant UK legislative requirements (in the form of Statutory Instruments).

° The database linked to AMS Part 2 is still under development, but is sufficiently complete to demonstrate
the intent. We are hoping to make the database as easy to access and to interpret as we can, within the
constraints of the content being primarily of a technical nature.

10 https://www4.icao.int/ganpportal/
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Aircraft-Based Navigation (elements UK-ABN/1 to UK-ABN/4)

UK-ABN/1. Trajectory-based operations

Trajectory-based operations implements the flexibility for airspace operators to plan their
operations around their need. This is enabled through:

= structured performance-based navigation routes at lower levels

= flexible access airspace structures that allow for low-level integration of different
users

= removal of high-level route structures supported by flexible use of airspace
management techniques that segregate operations where necessary, such as
military operations and training, and space launches

= air traffic management support tools.

The summary below is further developed in the swim-lane diagram overleaf summarising
the sequence of significant capability deployments to the end of ICAO Block 3 (2033),
along with relevant links and dependencies across the delivery elements.

AMS element |Sub-elements

Airspace management and planning will be trajectory-centric. Shared
information will enable optimised mission and business trajectories for all
types of air operation, commercial and non-commercial. Users will be able to
optimise their planned and current operations, facilitated by a flexible and
dynamic upper airspace, with a structured but sufficiently contained lower-
level network of routes. Initial areas of work focus on:

1. Trajectory-

based e Consolidation and extension of en-route time-based trajectory

operations management.

e Deployment of time-based separations on approach to support network
and airport efficiency.
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#1 Trajectory Based Operations

Complete
Initial Free Cross Border

route airspace Free route

airspace
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space launch
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Flexible airspace
access
principles at low
level

Advanced FUA

Dynamic
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Extended time-based management across

multiple FIRs for active flight synchronization
Initial Integration
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decision making TBS for Final
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Network based on-
Arrival Management demand synchronization
extended to en-route of trajector_y based
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Trajectory Based Operations

SBAS in the PBN is the
PBN route UK
connectivity
between
runway and
terminal

significant
Multi source of route
navigation

I constellation —
Dual

: Common/ Frequency
Bl shared CNS

infrastructure
Components

Navigation (NAVS)

EC and MLAT data to
support Flight
Information Services EC and MLAT data to

. Sizlizd =e support FIS and ATS
Oceanic space data .
Separation

based ADS-B

o
8w
c
© O
%\
o
g5
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<
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infrastructure | Cooperative network

components | information exchange Shared flight
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31 Dec 2025 ec intention of SWIM for non- SWIM for

SWIM Technical Flight Initial SWIM flight safety critical safety critical

Infrastructure and information In.formatio‘n. ! . £ L
Profiles exchange service provision information information

Sl (716/2014) | SI(716/2014)
31 Dec 2025 31 Dec 2025

System Wide Information
Management (SWIM)
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UK-ABN/2. Terminal airspace redesign

Terminal airspace development includes the arrival and departure operations to individual
airports (i.e. it does not need to be captured within a terminal operation that covers
multiple airports) and aims to provide a predictable and repeatable arrival and departure
route that connects airports to the Free Route Airspace environment.

This organised structure provides the basis for determining the need for controlled
airspace around airports and enables high-performing modern aircraft to deliver
sustainable emission reductions through better climb and descent performance. This is

enabled through:

e structured performance-based navigation routes at lower levels, initially focussed on
lateral performance but ultimately including vertical navigation performance

o flexible access airspace structures that allow for low-level integration of different

users

e electronic conspicuity sharing accurate navigation position data between airborne
devices and with ground systems

e airport management of runway sequencing of traffic and positive links to the network
route management through the sharing of the Airport Operations Plan.

The summary below is further developed in the swim-lane diagram overleaf summarising
the sequence of significant capability deployments to the end of ICAO Block 3 (2033)
along with relevant links and dependencies across the delivery elements.

AMS element |Sub-elements

The lower network of routes will make full use of modern aircraft capabilities,
optimised to limit noise impacts and contribute to Jet Zero targets. Airspace
structures will safely contain high density and complex areas of the operation,
with flexible access (wherever possible) enabling effective integration. Initial
areas of work focus on:

Noise respite — PBN (performance-based navigation) dispersal vs
concentration; vertical profiles — developing a ‘playbook’ of procedure

2. Tgrmlnal options.
airspace
redesign ¢ PBN (performance-based navigation) procedures in terminal airspace to
ensure the right-sized controlled airspace providing suitable containment.
o Developing airspace-sharing (flexible access) processes and procedures.
e Establishing relevant Jet Zero targets in relation to airspace change.
e FASI programme (Future Airspace Strategy Implementation)
— FASI deployment plan being delivered through the airspace change
masterplan, coordinated by ACOG (Airspace Change Organising Group).
January 2023 Page 15
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|

#2 Terminal Airspace Redesign

Enhanced Terminal
Airspace using RNP-
Based Operations
31 Dec 2027

PBN Arrival and
Departure routes

GNSS using RNP

(APTA)

approach where desired

procedures Revised
Airspace

containment /

(2}
=
T O
C s
T ©
T O
©
Q.
2 8
0
<G.)
c 2
S £
= o
<3
a]

GNSS
Approach
Procedures

Point Merge

PBN route
connectivity to
terminal
airspace

GBAS CAT II/
Il precision
approach

buffer

arrivals

SBAS solution
in the UK

GBAS solution
in the UK

ABAS solutiol
in the UK

Navigation (NAVS)

Multi
constellation —
Dual
Frequency

PBN is the
significant
source of route
navigation

DMAN
integrated
with Surface
manager

DMAN with
pre-dep
sequencing

Runway
Sequencing
(RSEQ)

AMAN/
DMAN
integration

Airspace
infringement
Enhanced

STCAin
complex TMAs

Enhanced
STCA

Area

proximity
warning

Ground Based Safety Nets

Study, focussed on CAP 1378 scenarios to understand
common aircraft performance and FMS characteristics
through these scenarios. Include initial work on Vertical
navigation and the use of NADP1 / NADP2 in procedures.
Revise CAP 1385 to ensure the latest PBN design
techniques are available for use to support the CAP 1378
scenario work

Noise and Emissions

Common

Cooperative network
information exchange
Sl (716/2014)

31 Dec 2025

infrastructure
components
Sl (716/2014)
31 Dec 2025
SWIM Technical
Infrastructure and
Profiles
S| (716/2014)
31 Dec 2025

Airport
Departure
Planning
Information

Shared flight
plan/ planned
intention of
flight

Flight information
exchange
S| (716/2014)
31 Dec 2025

Initial SWIM
Information
service provision

System Wide
Information
Management (SWIM)

Shared EC
data

Comprehensive
situational

Comprehensive
pilot situational

awareness of
surface operations

Advanced features
using visual aids to
support traffic
management during
ground operations

Surface Operations

awareness on the
airport surface

Enhanced ATCO
alerting service for
surface operations

Enhanced surface guidance for
pilots and vehicle drivers

Conflict alerting for
pilots for runway
operations

Optimization of surface
traffic management in
complex situations
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UK-ABN/3. Network management

Network Management aims to balance the capacity of the operational network with the
demand from users through the sharing of accurate plan information. Importantly the
airport operational decisions and planning information is a key component. This is enabled
through:

= airport management of runway sequencing of traffic and positive links to the network
route management through the sharing of the Airport Operations Plan

= arrival and departure management techniques that can utilise the runway capacity
efficiently while reducing the need for airborne holding of aircraft.

The summary below is further developed in the swim-lane diagram overleaf summarising
the sequence of significant capability deployments to the end of ICAO Block 3 (2033)
along with relevant links and dependencies across the delivery elements.

AMS element |Sub-elements

All relevant aviation operational stakeholders are fully connected. All tactical
decisions are synchronized and operations are managed by trajectory. All
ground processes including aircraft turnaround operations and the landside
processes are agreed on the en-route to en-route view of flight operations.
Expected ground event times are managed with known impacts to the air
3. Network traffic management system, to ensure that the agreed trajectory is consistent
management | ith the Airport Operations Plan. Initial areas of work focus on:

e Queue management (arrival and departure management).

January 2023 Page 17



CAP 1711a

Chapter 3: Description of each element

<

Collaborative Decision
Making (ACDM)

A-CDM
information
sharing and

ATM Network
integration

#3 Network Management

Total Airport Integration of

ACDM and
TAM in Time

Management
(TAM)

Based
Operations
(TBO)

Airport
Operations
Plan

Network Operations (NOPS)

Initial Airport/
ATFM slots and
A-CDM Network

Interface

Integration of
airspace

management with

air traffic flow

Cooperative
Network
information
exchange
(UK SI 716/2014)
- 2025

UTM/ATM
Network
Operations

Arrival Management
extended to en-route
Airspace
31 Dec 2027

Cooperative
Network

operations
planning

High Upper
airspace
network

operations

Innovative

airspace
architecture

Collaborative
trajectory options
programme

Airspace Management
and A-FUA

(o)}

£

5}

c

o~
(]

3 W

n 0

>0

=

3

c

=1

14

Extended

arrival

management
and departure
management

Integration of surface
management
constraints
(UK SI 716/2014) -
2029

DMAN synchronised
with pre-departure
sequencing
(UK SI 716/2014) - 2025

AMAN DMAN in
terminal areas for

multiple airports

Surface
Operations
(SNET)

Enhanced surface
management

tools and alerting
capabilities

Enhanced surface
guidance and
alerting for pilots
and vehicle
drivers

Airport Safety
Nets

(UK SI 716/2014)
-2029

January 2023

Page 18



CAP 1711a Chapter 3: Description of each element

UK-ABN/4. Integration

The demand from existing and new types of aviation operations for access to UK airspace
is not purely about the numbers but also the complexity of the interactions created through
different performance capabilities. This means we must be more innovative and flexible in
our approach to the structures and procedures we put in place to ensure the safe
integration of these different operations. This is enabled through:

= flexible access airspace structures that allow for low-level integration of different
users

= electronic conspicuity sharing accurate navigation position data between airborne
devices and with ground systems

= sharing of digitised airspace availability information and broadcast of relevant
operational information such as meteorological information

= delivery of a new ICAO-aligned Lower Airspace Service to deliver services that
enable more flexible and efficient operations for users such as General Aviation,
Ministry of Defence, remotely piloted aircraft systems and advanced air mobility.

= procedures and processes to manage high-altitude airspace for integration of high-
altitude platform systems and supersonic/hypersonic passenger operations.

The summary below is further developed in the two swim-lane diagrams overleaf
summarising the sequence of significant capability deployments to the end of ICAO
Block 3 (2033) along with relevant links and dependencies across the delivery elements.
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AMS element |Sub-elements

Demand from all types of aviation operation and the complex interactions this
creates will be integrated and flexibly managed at all levels. In areas of high
demand (particularly low-level airspace), aircraft and air systems will be equipped
to navigate safely according to surrounding airspace users and the live airspace
picture. Initial areas of work focus on:

e Access for remotely piloted aircraft systems (BVLOS — beyond visual line of
sight), advanced air mobility, high-altitude platform systems (HAPS) and
spacecraft.

o Lower airspace flexible access (airspace switched on when required).

o Development of the AFUA (Advanced Flexible Use of Airspace) concepts.

o Lower Airspace Service concept aligned with ICAO-specified flight information
services to deliver a simplified and unified lower airspace operation which
includes collation and dissemination of flight intent information where available
to augment existing flight plan data to better understand demand for UK
airspace.

4. Integration

Radio mandatory zones in lieu of aerodrome traffic zones where
appropriate, regardless of the licensed status of that aerodrome.

Transponder mandatory zones, utilising electronic conspicuity
capabilities, in support of flight information services provision for
operations in Class G airspace, including required navigation
performance (RNP) approaches and beyond visual line of sight (BVLOS)
remotely piloted aircraft system integration.

Enhanced airspace-sharing arrangements through switchable airspace.

FIS-B (Flight Information Service — Broadcast) and TIS-B (Traffic
Information Service — Broadcast) deployment.

UK Flight Information Service replacement.

—  The intention is to adopt ICAO flight Information services (FIS) with/without
surveillance in lieu of the current suite of UK FIS.

—  The CAA does not automatically equate the adoption of ICAO FIS with the need
for every air navigation service provider currently providing UK Flight Information
Services Deconfliction Services and Procedural Service to IFR traffic in Class G
airspace to require a control zone (CTR). The expectation as a starting
assumption is that air navigation service providers will manage their traffic in
Class G using ICAO FIS. Any perceived need for the provision of air traffic control
service and the associated notification of a CTR will require an airspace change
proposal in accordance with CAP 1616.

Flight plan data — voluntary submission and sharing of the intention of
flight data.

- ‘Flight plan’ means specified information provided to air traffic services relative to
an intended flight or portion of a flight of an aircraft (SERA.4001). The methods for
submitting this information include traditional ‘booking in/out’ via telephone or
radiotelephony and digital submission of flight intention data.

Electronic obstruction beacons.

—  These electronic beacons notify the activation of cluster-based activities such as
large model sites, paragliding and hang-gliding activity, where electronic
conspicuity of individual air systems is not practicable or desirable. The emissions
from these beacons can be received via the reception of a broadcast in the
cockpit and depicted on existing avionics or electronic flight bag applications.
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#4 Integration
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Airspace Management (elements UK-AM/5 to UK-AM/9)

UK-AM/5. Airspace management

Airspace management brings together a combination of the above elements to allow a
more efficient use of UK airspace, from high-altitude to low-level operations. This is

enabled through:

= flexible access airspace structures that allow for low-level integration of different
users procedures and processes to manage high altitude airspace

= flexible use of airspace management techniques that safely segregate operations
where necessary such as military operations and training, and space launches

= electronic conspicuity sharing accurate navigation position data between airborne
devices and with ground systems

= sharing of digitised airspace availability information and broadcast of relevant
operational information such as meteorological information.

The summary below is further developed in the swim-lane diagram overleaf summarising
the sequence of significant capability deployments to the end of ICAO Block 3 (2033)
along with relevant links and dependencies across the delivery elements.

AMS element |Sub-elements

A modernised suite of traffic management tools and capabilities, including
procedures for space activity, will bring together all elements to enable flexible
management of UK airspace. Safe and necessary segregation will be digitally
notified to all users and services. Initial areas of work focus on:

5. Airspace
management

Air and space management — traffic management system for the UK
combining ATM (air traffic management), UTM (UAS traffic management)
and developing procedures for space activity.

New Lower Airspace Service — replace LARS (Lower Airspace Radar
Service) and London/Scottish Information Service with a bespoke,
surveillance-based flight information service. This is planned to be the
service delivery and enabler for flexible access to airspace — intermediate
service until technology and equipment update allows autonomous flight.

Airspace management cell — lower airspace management through Lower
Airspace Service aligned with existing airspace management cell.

Air traffic services use of electronic conspicuity information for service
provision and airspace management.

Ongoing review of airspace classifications through the CAA published
procedure.
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UK-AM/6. Data services

Accurate data delivered to the right operation at the right time is key to enabling much of
the modernisation ambition. This is enabled through:

= digitised aeronautical data that can be consumed by users through various market-
developed tools and applications

= meteorological products that allow inflight updates of information that help with
re-planning

= timely and accurate broadcast and re-broadcast from the ground services

= a system that supports the exchange of aviation data in a secure way while allowing
access across a wide range of operational resources.

The summary below is further developed in the swim-lane diagram overleaf summarising
the sequence of significant capability deployments to the end of ICAO Block 3 (2033)
along with relevant links and dependencies across the delivery elements.

AMS element |Sub-elements

All airspace users will have access to the digital aeronautical and
meteorological data required to enable continually optimised trajectories and
the effective integration of air operations (including autonomous flight). Initial
areas of work focus on:

e Developing the SWIM (System-Wide Information Management) context
and concept of operations for the UK, enabling the ‘one truth’
(AIM/MET/NOTAM etc) and cyber considerations available across all

6. Data users and service providers.

services — Digitised AIM to enable products and services to be developed that
simplifies operational planning and support inflight data services

— MET services that are timely and relevant to support ground
operations planning and decision-making and relevant inflight
services

— NOTAM service that supports timely dissemination of relevant
information.

e Autonomous flight including remotely piloted aircraft systems.
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UK-AM/7. Future surveillance and spectrum

Future surveillance and spectrum focussed on enabling the replacement of traditional,
non-cooperative surveillance with more cost-effective and safe solutions that greatly
reduce the need for extensive ground-based surveillance infrastructure. Greater emphasis
will need to be placed on the security of the spectrum to protect it from interference, but
the newer solutions will require a smaller footprint overall. Options are:

= wider use of cooperative surveillance, including low-cost solutions to provide an
accurate air picture

= better spectrum management and increased security to reduce interference in
respect of cyber and GNSS (global navigation satellite system) issues

* increased use of data link services to pass time-critical aeronautical information.

The summary below is further developed in the swim-lane diagram overleaf summarising
the sequence of significant capability deployments to the end of ICAO Block 3 (2033)
along with relevant links and dependencies across the delivery elements.

AMS element |Sub-elements

A safe, secure, and cooperative system of ground- and space-based
surveillance and data services will enable cost-effective integration of flight

[}

7. Future
surveillance
and
spectrum

operations. Initial areas of work focus on:

Cooperative surveillance including low-cost solutions.
Spectrum management and spectrum interference.

Security needs — cyber, GNSS (global navigation satellite system) issues
and system resilience.

Datalink applications reducing the demand for voice communications.

Long-term future surveillance (ground- and space-based).
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UK-AM/8. Integration of communications, navigation,
surveillance & spectrum

Integration of communications, navigation, surveillance (CNS) and spectrum to introduce
new and integrated CNS technologies while utilising the available spectrum both securely
and efficiently. These changes will be enabled through:

= modernisation of the CNS infrastructure to allow greater use of space-based
technologies

» alternate technologies provided through core ground-based systems
* introduction of a UK space-based augmentation system.

The summary below is further developed in the swim-lane diagram overleaf summarising
the sequence of significant capability deployments to the end of ICAO Block 3 (2033)
along with relevant links and dependencies across the delivery elements.

AMS element |Sub-elements

A secure suite of performance-based Integrated Communications,
Navigation and Surveillance (CNS) technologies will be delivered and
supported through efficient management of the available spectrum. Initial
areas of work focus on:

o Modernisation of CNS infrastructure to support the migration to space-

8. Integration of based technology and provide contingency through multi-frequency
communications, multi-constellation capabilities as well as A-PNT (alternative position,
navigation, navigation and timing) and a core ground-based infrastructure to provide
surveillance & resilience across CNS.
spectrum

¢ Identify the need and process to achieve a UK space-based
augmentation system.
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&

%)

= . — .

I3 EC and MLAT data to Shared EC EIectrgmc Conspicuity (EC) and Mullt|—

7] . data, of Lateration (MLAT) data to support Flight

> support Flight ata, ol . . :

h 7 . . ired Information Services (FIS) and Air Traffic
14 Information Services require ) AT .

o= integrity, to Services (ATS) separation

% 2 Oceanic space support

% — based ADS-B integration

c

>

n

Communication Infrastructure
(COMI)
Communication Services (COMS)

Development of
PEIEI]
communications

Controller Pilot
PEIE]
Communications
(CPDLC) for
procedural and

domestic airspace

Ground-Ground
Aeronautical
Mobile Airport
Communications
(AeroMACS)

Links for non-

Links for non-

safety critical
operations
Aeronautical
Mobile Aircraft
Communications
(AeroMACS)

g SATVoice and

safety critical
operations

Extended
CPDLS and

ADS-C for
Complex

airspace

L-band
Communications
(LDACS)

%) GBAS
<>,: solution in the SBAS
Z UK solution in the Multi
c UK constellation —
2 ABAS Dual
@ solution in the Frequency
o
> UK
©
z
January 2023 Page 30



CAP 1711a Chapter 3: Description of each element

UK-AM/9. Aircraft capabilities

This element implements the necessary changes to aircraft capabilities that are not
necessarily captured through other changes. Capabilities such as:

= carriage of electronic conspicuity on aircraft <6700kg

= updates to the airborne collision avoidance system to include electronic conspicuity
data

= equipment necessary to receive autonomous aeronautical information through
datalink connectivity.

The summary below is further developed in the swim-lane diagram overleaf summarising
the sequence of significant capability deployments to the end of ICAO Block 3 (2033)
along with relevant links and dependencies across the delivery elements.

AMS element |Sub-elements

Aircraft will be sufficiently equipped to manage their preferred trajectories
and airspace interactions without any adverse constraints exerted on them
by the airspace system due to a lack of capability or compatibility. Initial
areas of work focus on:

e Electronic conspicuity on aircraft <56700kg (including remotely piloted
aircraft systems, advanced air mobility and high-altitude platform
systems).

9. Aircraft
capabilities

Airborne collision avoidance system updates to integrate electronic
conspicuity data.

¢ MFMC (multi-frequency multi-constellation) capabilities to improve PNT
(position, navigation and timing) resilience.

¢ Datalink equipage to reduce the need for voice communication.

e Performance-based navigation capabilities.
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