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Welcome Hannah Tew

PART 1 �t 13.00-13.30 �t Unmanned Traffic Management Outcomes & Way Forward

�‡ ���W���[�•���Z�}�o�����]�v���h���^���˜���h�d�D Mark Westwood

�‡ UTM Project (& trials video) Chris Gee

�‡ UTM Outcomes & Looking Forward CAA, UKRI - Future Flight, DFT

Q&A Panel James Bell (CAA), Gary Cutts (UKRI), David Lamb (DfT), 
Chris Gee (CPC)

PART 2 �t 13.40-14.30 �t Open Access UTM Infrastructure

�‡ Introduction to the Project Partners Chris Gee

�‡ WING �t UTM Architecture Mike Glasgow

�‡ Scenario A Rupert Benbrook (Altitude Angel)

�‡ Scenario B Ajay Modha (ANRA Technologies)

�‡ Scenario C Sean Camilleri (Collins Aerospace)

Q&A Panel WING, ANRA, Altitude Angel, Collins, CPC

Wrap Up & Close Hannah Tew
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Outcomes & Way 
Forward



Chris Gee
Technical Lead 

Introduction to the Project



Progress Made

2018-19 2019-20 2020-21

�‡ Industry needs
�‡ Develop stakeholder roles
�‡ UTM Architecture
�‡ UTM's importance to stakeholders 

Whitepaper:
Towards a UTM System
(2019)

�‡ Develop Technical Details
�‡ Operations and services
�‡ Communication and Interoperability

�‡ Test & Evaluation plan

Whitepaper:
Enabling a UTM System in the UK
(2020)

�‡ Use Case simulations & 
live field trials

Dissemination



Project Partners

2018-19 2019-20 2020-21



Introduction to UTM



Open Access UTM architecture and services



�‡

�‡

�‡

�‡

�‡

�‡

�‡

Open Access UTM programme outcomes



The full report Implementing an 
Open Access UTM Framework 
for the UK will be available on 
the CPC website later this 
�Á�����l�Y���Á���š���Z���}�µ�š���(�}�Œ��
communication on Linkedin and 
Twitter



James Bell - Acting Innovation Strategy 
Lead (CAA)

Gary Cutts - Challenge Director Future 
Flight (UKRI)

David Lamb - Policy Team Lead (DFT)



Q & A
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Open Access 
UTM 
Infrastructure



Open Access UTM 
Architecture & Services



OUTMSP Architecture

OUTMSP (RPAS Platform)
Internal Interfaces
(regulator, ANSP, other)

UTMSP Interfaces (via APIs)

Interoperability Token Service
OAuth Authorization Server

Grant access based on 
successful onboarding

Enables DSS 
and P2P 
interactions for 
RID, SCD, & 
Constraints

Registration Service
Search & Validation

Eventual interaction with 
owning systems; seeded
with demo data for now 

Validation requests (flyer, operator)
Could also support UAV registration (future)

Dynamic Restrictions Service
Create/disseminate restrictions

User interface for drawing 
and characterising 
dynamic restrictions

Published dynamic restrictions, updates, 
cancellations; could flow through selected 
UTMSP as ASTM constraints, enabling 
discovery through DSS

RPAS API access enabled by RPAS service account, 
approved by regulator after successful onboarding

...

Airspace Access Service
LAANC-Like Services

...

Facility maps; operations/cancellations; 
exception requests

Potential Future Services
Interface/tools for creating 
facility maps, viewing 
flights, processing 
exception requests



Multiple Options Considered for Services

�‡ Direct / indirect interfaces to related systems
�‡ Cached / non-cached data
�‡ OUTMSP service / non-OUTMSP service
�‡ ASTM DSS distribution / non-DSS distribution

Reviewed/decided in collaboration with key 
stakeholders

Documented in report

Architectural Trade-Offs

(3) UTMSP validates info with 
Ntl Registration Systems

UTMSP

(1) User supplies/  
modifies registration 
info for UTMSP acct

(2) User plans new 
operation

National 
Registration 

Systems

National 
Registration 

Systems

National 
Registration 

Systems
(4) Response

(7) Push revocations

(2) UTMSP validates info with 
Ntl Registration Systems UTMSP

(1) User supplies/  
modifies registration 
info for UTMSP acct

(4) Cache info, including expiration
(6) Validate against cache
(8) Update cache for revocations, 
cancel  affected pending flights

(5) User plans new 
operation

National 
Registration 

Systems

National 
Registration 

Systems

National 
Registration 

Systems (3) Response Registration 
Cache�³�2�Q�H-�W�L�P�H�´���&�K�H�F�N

�³�(�Y�H�U�\-�W�L�P�H�´���&�K�H�F�N

National 
Registration 

Systems

National 
Registration 

Systems

RPAS Platform 
(OUTMSP)

Registration Service

National 
Registration 

Systems UTMSP

UTMSP
National 

Registration 
Systems

National 
Registration 

Systems

National 
Registration 

SystemsDirect

Indirect
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RPAS Platform 
(OUTMSP)

Dynamic Restrictions 
Service

Attributes 

Date

Time

Altitude

Exemptions

Etc.

r

UTMSPs with 
Constraint 
Ingestion 

Role

Do not recommend
Redundant with DSS for discovery, 

synchronization & notifications; 
unnecessary work for OUTMSP & 

UTMSPs

OUTMSP-specific 
publish/ subscribe APIs

1

Attributes 

Date

Time

Altitude

Exemptions

Etc.

Good Long-Term Solution
Reduces scope of OUTMSP, 
multiple providers provides 

competition and options
r

UTMSPs with 
Constraint 
Ingestion 

Role
4

UTMSP with 
Constraint 

Management Role

DSS 
RID API
DSS 

RID API
DSS

Airspace
Representation

Attributes 

Date

Time

Altitude

Exemptions

Etc.

Depends
Coupling of OUTMSP to DSS 

undesirable depending on acquisition 
model; OUTMSP has to adhere to 

standards at same pace as UTMSPs

r

UTMSPs with 
Constraint 
Ingestion 

Role

DSS 
RID API
DSS 

RID API
DSS

Airspace
Representation2

RPAS Platform 
(OUTMSP)

Dynamic Restrictions 
Service

Attributes 

Date

Time

Altitude

Exemptions

Etc.

r

UTMSPs with 
Constraint 
Ingestion 

Role

Good Long-Term Solution
�3�U�R�Y�L�G�H�V���³�F�O�H�D�U�L�Q�J�K�R�X�V�H�´���D�Q�G���R�Y�H�U�V�L�J�K�W��

for all Dynamic Restrictions;
Takes advantage of DSS

3
DSS 

RID API
DSS 

RID API
DSS

Airspace
Representation

UTMSP with 
Constraint 

Management 
Role

RPAS Platform 
(OUTMSP)

Dynamic Restrictions 
Service

API derived from ASTM DSS/P2P protocols



ASTM Interoperability Paradigm

�‡ Who to talk to (and making sure you did)
�‡ How to talk to them

Service-specific

Provided by OUTMSP in demonstration, but 
could be provided by industry

�‡ DSS provision does not constitute airspace control 
or ownership

Discovery and Synchronisation 
Service (DSS)



Interoperability Token Service
OAuth Authorization Server

CAA grants 
access to RID 
scopes based 
on successful 
onboarding Tokens enable DSS and P2P interactions

USS access to 
RPAS API 
enabled by 
regulator after 
successful 
onboarding

OUTMSP

Industry 
Provides

Industry 
Must Pass

1  Onboarding & Audit Process

Operating Rules + 
Authoritative Data + 
Initial & Ongoing Testing = 
Authorized USS

2

Continuous, automated audit 
testing in operational environment

RID Test Scenarios (Automated)
�” DSS interoperability test 
�” Nominal behavior test
�” Complex behavior test
�” Non-equipped network participant demonstration
�” Off-nominal behavior test
�” Extrapolation test
�” Performance metrics aggregated over all tests
�” Non test scenario coverage

�| ISO27001 (covers encryption, etc)
�| Data protection plan/privacy policy

Interoperability 
Tokens required for 

DSS and P2P 
interactions

19

Onboarding & Oversight
Concept
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ASTM-Based Services (1 of 3)

Network Remote ID

Networked UAS
Direct from Drone or GCS

Net-RID 
Service 
Provider 

(USS)

Net-RID 
Display 
Provider 

(USS)

Display 
App Users

Public, Law 
Enforcement, 

others

Obtain Data for 
Relevant UAS 

Discovery of Relevant 
Service Providers

�‡ ASTM roles:
�ƒ Net-RID Service Providers
�ƒ Net-RID Display Providers 

�‡ Key Data:  Identification Service Areas, position and identification data 
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ASTM-Based Services (2 of 3)

Strategic Conflict Detection

�‡ Key Data:  Operational Intent (set of 1 or more 4D volumes)
�‡ Conflict detection based on operational intent 4D volume comparisons

�ƒ Intersection of time + geometry = conflict

Desired Path

Performance-Based
Horizontal and Vertical Buffer

Operational Intent
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ASTM-Based Services (3 of 3)

Airspace Restrictions (Constraints)

�‡ ASTM roles:
�ƒ Constraint Managers
�ƒ Constraint Processors

�‡ Key Data:  Constraint (1 or 
more 4D volumes) + 
metadata

UTMSP with 
Constraint 

Management Role

Attributes 

Date

Time

Altitude

Exemptions

Etc.

r

UTMSPs with 
Constraint 
Processing 

Role

DSS 
RID API
DSS 

RID API
DSS

Airspace
Representation

RPAS Platform 
(OUTMSP)

Dynamic Restrictions 
Service

Attributes 

Date

Time

Altitude

Etc.

Exemptions



Scenario A �t Agricultural Inspection



Scenario A �t Agricultural Inspection

What the scenario proved

�‡ Dynamic management of airspace
�‡ Notification of conflicts
�‡ BVLOS/VLOS interaction

Services demonstrated

�‡ Registration checks
�‡ Strategic deconfliction
�‡ Constraint management
�‡ Conflict notification



Key takeaways from the scenario

�‡ Notifications work, but how to display them to operators is also important
�‡ Simple and concise vs. complex decision making

Lessons learnt from the programme

�‡ Integration is complex, but collaboration is the key overcoming this complexity
�‡ Standards can help accelerate integration, but need adoption and development
�‡ Technology can enable the safe and dynamic management of airspace

Scenario A �t Agricultural Inspection



Scenario B �t Emergency Response



Scenario B �t Emergency Response

What the scenario proved

· Identification and proper handling of different 

strategic conflict scenarios
�Ñ Conflict with Constraints
�Ñ Conflict between Operations (BVLOS, 

VLOS)

· Identification of off-nominal events

· Inter-UTM-SP communication of off-nominal 

events

· Sharing and display of Network RID information

Services demonstrated

· Registration Validation

· Strategic Deconfliction

· Constraint Management and Consumption

· Conformance Monitoring Services

· Network RID Service Providers and Display 

Providers

· Network RID Display Client



Key takeaways from the scenario

· Standards Application

�Ñ ASTM UTM Draft Standard proved effective in establishing UTM-SP interoperability
�Ñ Published ASTM RID Standard proved effective in providing Network RID services


· Common situational awareness among UTM-SPs could be established and maintained in a 
dynamic operational environment

Lessons learnt from the programme

· Transition from simulations to live flights largely does not impact inter-UTM-SP 

communications

· UTM/RID standards are amenable to incorporation of other services (e.g., Registration)

· Need for regulatory overlay of standards

�Ñ Data sharing sensitivities
�Ñ Permitted strategic conflicts
�Ñ UTM-SP/Operator Notifications

Scenario B �t Emergency Response



Scenario C �t Windfarm 
Inspection



Scenario C �t Windfarm Inspection

What the scenario proved

Operators are able to efficiently communicate relevant 
information to relevant recipients even when a supporting 
dispatcher is not on site. UTMSPs are able to respond to another 
�}�‰���Œ���š�]�}�v�[�•�����}�v�š�]�v�P���v���Ç���•�]�š�µ���š�]�}�v���]�v�����]�(�(���Œ���v�š���Á���Ç�•�X
�‡ Managing priority access to the airspace
�‡ VLOS and BVLOS interoperability

Services demonstrated

�‡ Network Remote ID
�‡ Conformance monitoring
�‡ Notifications
�‡ Contingent operations enabling fast re-planning



Key takeaways from the scenario

�‡ Explored and validated an approach to:
�‡ Equitable access and priority �t how different operators of different types with different 

objectives manage around potential conflicts �t E.g BVLOS vs VLOS, recreational vs 
commercial vs emergency response 

�‡ Application of emerging standards to a UK specific regulatory context �t electronic remote 
ID standard working with a UK registration database 

Lessons learnt from the programme
�‡ Developed and demonstrated a high level approach for application of the evolving international 

UTM standards in the UK specific context. We established both feasibility and merit of this 
approach and identified some key questions that require further development and 
experimentation.

Scenario C �t Windfarm Inspection



Q&A



Thank You

The Pinnacle

170 Midsummer Boulevard

Milton Keynes

MK9 1BP 

Tel: 01908 359 999

1 Sekforde Street

Clerkenwell

London

EC1R 0BE 

Tel: 020 7952 5111

Contact:
drones@cp.catapult.org.uk


