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I. Background

Commercialization

introducing GNSS Service
into the commercial Market
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e unpaid — paid
* sustainable development

» profitable or non-
profitable but with a cost

recovery mechanism

Corporatization

turning an organization from
an authority to a company

-------------------------------------------------
*

Operation
Structure

.
-------------------------------------------------

* independent legal entity

 efficiency & liability

e private or State-owned
company
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Privitization

transfering an entity from
public sector to private sector
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-------------------------------------------------

* private stakeholders
* decrease burden of
government

GNSS Upstream Sectors
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I. Background
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Privatization and Commercialization of GPS

> Article Search Aron Pinker and Jim Hasik

% Browse Publications Abstract: The DOD is considering the potential for privatization of various sectors of its activity. It has been estimated that savings H as t'-‘e Uqu &’vem ment T'Wght Amlt

from 20 to 27 percent can accrue from privatization; primarily from cuts in personnel. The purpose of this paper is to . . . 2
Privatizing GPS?

analyze the concept “privatization” (with respect to GPS), analyze the pros and cons for the privatization of the GPS,

3 Journal and make a recommendation on the future status of the GPS. Our approach is to analyze the meaning and implication of
various levels of privatization of GPS. We use the working hypothesis that privatizing a DOD activity would mean availing
> Proceedings the government with the standard services or items offered to any customer. Privatizing a DOD enterprise would mean There are|no plans to PI'I\"'BtIZE GPS. U.S. law and PUIIC!II" I'Eg ire the
selling it to private owners, or fully disposing of it and its obligations, and becoming a regular customer of this privatized cm[ GPS service to be provi ided free u? a"ect user fees.
> Newsletter 5 i . —_—
enterprise. The US government has made a substantial investment in the GPS. Naturally, any thought of privatization LE ARN ABOUT THE LAW "
would have to address the recouping of the investment, of the maintenance costs, or making some substantial -
% Other Publications contribution towards these costs. Our analysis, therefore, deals with three levels of privatization or ceding of control: LEARN ABOUT U.5. POLICY

complete, partial, and commercialization.. We consider the the advantages and disadvantages for each case.
> Download Subscriptions
Published Proceedings of the 9th International Technical Meeting of the Satellite Division of The Institute of Navigation (ION GPS
in: _1996)
September 1
\ansas

> Buy Publications

Pages: 1501 - 1509
noun
u . Cite this  Pinker, Aron, Haslik, Jim, "Privatization and Commercialization of GPS," Proceedings of the Sth International Technical
article: Meeting of the Satellite Division of The Institute of Navigation (ION GPS 1996), Kansas City, MO, September 1996, pp.
1501-1509.

Full ION Members/Non-Members: 1 Download Credit
Paper: Sign In
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II. Demand
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Civil Use

After 1983
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https://www.warhistoryonline.com/guest-bloggers/kal-007-the-airline-shot-down-by-sovietfighers.html
https://www.warhistoryonline.com/guest-bloggers/kal-007-the-airline-shot-down-by-sovietfighers.html
https://www.gpsworld.com/origins-gps-part-1/
https://www.gpsworld.com/origins-gps-part-1/
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II. Demand

Department of Defence

world's largest military

satellite constellation

National Security First
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U.S. Organizational Structure
for GPS Governance

| Defense |—
| Transportation '—
State |—

WHITE HOUSE
G NATIONAL
EXECUTIVE COMMITTEE
FOR SPACE-BASED PNT ADVISORY

Interior '—
| Agriculture '—
| Commerce '—
| Homeland Security '—

Joint Chiefs of Staff l

Executive Steering Group Sponsor: NASA

Co-Chairs: Defense, Transportation

NATIONAL
COORDINATION OFFICE

Host: Commerce

Civil GPS Service
Interface Committee

GPS International
Working Group

Engineering Forum

Ad Hoc
Working Groups

Co-Chairs: Defense,

Chair: Transportation
Deputy Chair: Coast Guard

Chair: State

Transportation
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1. Demand

o)

CNS/ATM

Transforming airspace management

@Youtube

:  Communication, Navigation and
i Surveillance/Air Traffic Management
; (1980s - Present)

initial expectation
i+ civil & international GNSS
i+ failed due to high cost

i negative factor:

i high cost for the infrastructure
i update

i+ military nature of main GNSS,

.....
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https://www.warhistoryonline.com/guest-bloggers/kal-007-the-airline-shot-down-by-sovietfighers.html
https://www.youtube.com/watch?v=mESPy825EwA
https://www.casa.gov.au/book-page/chapter-1-overview-cnsatm
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1. Demand

Political Commitment

on the availability of GPS service
1994+2007

* concern & untrusty remains
* decrease military factors in the provision of civil service

corporatization of GNSS service providers

provision of GNSS civil signals
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Dr. Assad Kotaite

President of the Council

International Civil Aviation Organization
1000 Sherbrooke Street West

Mentresl, Quebec, Canada HIA 2R2

Dear Dr. Koraite
This lerer supersedes my letter of Apnl 14, 1994

T would fike to commend, on behall of the United States, the Comumitiees on Future Air
Navigation Systems (FANS) of the lnternational Civl Aviation Organization (ICAQ) for
ploneering progress in the development of g n for ol aviation. |
note in this regard that the [CAD Councll, on December | | requested the
Secretary General of ICAO 10 initiate an agreement betwees ICAQ and Gilobal Navigation
Satellite Systern (GNSS) provider states concerning the durstion and quality of the furure
GNSS

1 would kike to take this oppoctunity to reiterate my Government's offer of the Standard
Positioning Service (SPS) of the United Siates Global Ponsoning System (GPS) for use by
the international community, As the United States imade clear at the ICAO Tenth Air
Navigation Conference and the 29th ICAO Assembly, the Ursited States itends, subgect to
the availability of funds a3 required by United States law, to make GPS-SPS available for
the foresecable future, on a continuous, worldwide basis and free of diwect user fees This
offer satisfies ICAO requirements for minimum duration of service (10 years) and freedom
from direct charges. This service, which will be avallable a3 provided in the United States
Government's technical sections of the Federal Radio Navigation Plan on s
nendiscriminatory basls to all ysers of civil aviation, will provide honzontal accuracies of
100 meters (95 percent probabifity) and 300 meters (99,99 percent probabeity). The United
States shall take all necessary measures 10 maintain the integnty and rellability of the service
and expects that it will be able 1o provide st least & years notsce prios 1o termination of GPS
operations or elimination of the GPS-SPS

The GPS/SPS is a candidate component of the future GNSS as envisioned by FANS. The
United States believes that making the GPS avallable (o the international community will
enable states 1o develop a more complete understanding of thes valuable techaology as &
component of the GNSS. The availability of GPS-SPS, of course, is not intended in any
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Financial Pressure
Reasons:
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* High cost for the development, maintenance & operation
* Free-of-charge policy vs satellite communication market

Examples:

* failure of Galileo PPP model

 maintenance of GLONASS around 2000s

* the cost of GPS Modernization (civil signals)
 from DoD to DOT

Commercialization of GNSS service

Cost recovery mechanism

Regional Core Systems
e ™
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1. Demand

ICAO ECONOMIC DEVELOPMENT s~ o

About ICAQ Global Priorities Meetings and Events Information Resources _I

ICAQ / Economic Development of Air Transport [ GNSS - Cost Allocation

Programmes GNSS - Cost Allocation

Air Transport Policy and

Regulation

Aviation Data Introduction

Eﬁf;‘;’;;‘t';g"‘*"'m and The Worldwide CNS/ATM Systems Implementation Conference (Rio de Janeiro, [1998) called on ICAO to
Infrastructure address the issue of cost allocation amongst all users of Global Navigation Satellite System (GNSS), including
Management its allocation between civil aviation and other user categories. Since then, a Secretariat study on the matter has
Joint Financing been considered by various forums.

Highlights

State Ranking by Provisional Policy Guidance

Revenue Tonne

Kilometres In February|2007] the following five conclusions of the study were accepted by the Council as “provisional”

Connectivity policy guidance on the allocation of the incremental costs of more advanced GNSS services:

e i Tt LT
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« Basic GNSS services will be free as a common good
* Advanced GNSS services, requiring higher quality with
higher cost, will have to be paid

cost for more advanced GNSS services shall be allocated =

_ GNSS Cost Allocation
amongst all users categorizes

Provisional Policy

cost allocation policy should be consistent with ICAO’s
policies on air navigation services charges

oJdueurly

cost recovery mechanism in civil aviation shall be through transparent
negotiations between a GNSS service provider and aviation
representatives as well as other users

* Allocate cost among ANSP and on different phases of flight
* ANSP may recover the cost from the airspace users within |
their existing charging systems

OVOI

NO REJECTION

on GNSS cost allocation
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Once a consensus has been reached on the definition of basic services and
liabilities of GNSS service providers, this provisional guidance is to be redrafted with

appropriate wording for inclusion in ICAO’s Policies on Charges for Airports and Air Navigation
Services (Doc 9082).

Financing of

Aviation System Further Work

GANP ICAQO continues to monitor developments and to collect relevant information to make an inventory of GNSS
GNSS Cost applications. The organization will also further coordinate technical, legal and economic aspects associated with
Allocation GNSS cost allocation] Once a consensus has been reached on the definition of basic services and liabilities of
ICAO Policies on GMNSS service providers, this provisional guidance is to be redrafted with appropriate wording for inclusion

User Charges in ICAO's Policies on Charges for Airports and Air Navigation Services (Doc 9G82).|
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long- term legal framework to govern the implementation of GNSS.

The first package of SARPs was introduced in Volume I (Radio Navigation Aids) of Annex 10 (Aeronautical

The technical, institutional and legal evolution of CNS/ATM systems under the ICAO Regime
|
Year Events
1983 [TheICAD tnun cil established the FANS Committee.
1. The FANS Committee developed the concept of CNS/ATM systems.
1988 (2. The ICAQ Legal Committee started to work on the legal aspects of CNS/ATM systems, with a focus on GNSS.
3. The priority of legal aspects of CNS/ATM systems became [tem 4.
1989 [The FANS Phase Il was established.
1. The concept of CNS/ATM systems gained universal approval at the 10% Air Navigation Conference.
1991 (2. The 10% Air Navigation Conference requested the initiation of an agreement between the ICAOQ and
GNSS-provider States concerning quality and duration of GNSS.
1. The concept of CNS/ATM systems was endorsed at the 29t Session of the ICAD Assembly.
1992 2. The priority of legal aspects of CNS/ATM systems moved to Item 5 and further to Item 1.
3. The 28t Session of the ICAQO Legal Committee made preliminary conclusions on no inconsistency between
the Chicago Convention and the implementation of the concept of CNS/ATM systems.
1993 The ICAO Air Navigation Commission established the Global Navigation Satellite System Panel (GNSSE
subsequently renamed N5SF) to amend certain ICAQ SARPs.
1. The ICAQ Council released the "Statement of Policy on CNS/ATM Systems implementation and operation’ for
the implementation of CN5/ATM systems including GNSS.
2. The 29tk Session of the ICAQ Legal Committee:
1994 (1) prepared the Draft Agreement Between the International Civil Aviation Organization (ICAQ) and GNSS
Signal Provider Regarding the Provision of Signals for GNSS Services;
(2) recommended establishing the LTEF, using a two-stage approach, namely, identifying a suitable solution
for the immediate future, and a legal framework for the long-term future.
3. The US government and ICAQ exchanged letters on the use of GPS in civil aviation.
1995 1. The 31 ICAO Assembly adopted Resolution A31-7 which requests the Council to establish the LTEFR.
2. The LTEP was established by the ICAQ Council.
1996 [The Russian Federation and ICAO exchanged letters on the use of GLONASS in civil aviation.
1. The first edition of the Global Air Navigation Plan for CNS/ATM Systems was released;
2. The World-wide CNS/ATM Systems Implementation Conference ((Rio de Janeiro) gave recommendations to
legal action for CN5/ATM systems.
3. The 32m [CAQ Assembly:
(1) adopted Resolution A32-19 ‘Charter on the Rights and Obligations of States Relating to GNSS Service|
1998 which was followed by a number of Recommendations offered by the LTEP on those subjects which
need to be further studied before a consensus was reached;
(2) adopted Resolution A32-20 "Development and elaboration of an appropriate long-term legal framework
to govern the implementation of GNSS, which instructed the ICAO Council to establish a Secretariat
Study Group on Legal Aspects of CNS/ATM Systems.
4. The ICAO Council established the Secretariat Study Group ‘Development and Elaboration of an appropriate

2001 Telecommunications) to the Chicago Convention.

2002 |The second edition of the Global Air Navigation Plan for CNS/ATM Systems was released.

2003  |The 11t Air Navigation Conference recommended a worldwide transition to CN5/ATM systems.

2004 The Secretariat Study Group submitted its report, and the Group received approval on ity accomplishing its
mission at the 35% ICAQ Assembly.

2005 1. The priority of legal aspects of CNS/ATM systems moved to [tem3.
2. The first edition of the GN55 Manual was released.

2007 1. The third edition of the Global Air Navigation Plan was released.
2. TheUS government and ICAQ updated their exchanges of letters on the use of GPS in civil aviation.

2012 | The 12'% Air Navigation Conference addressed issues of use of multiple constellations and GNSS vulnerabilities.
1. The fourth edition of the Global Air Navigation Plan was released.

2013 |2, The second edition of the GNSS Manual was released.
3. The priority of legal aspects of CNS/ATM systems moved to Item 3.

2014 | The priority of legal aspects of CNS/ATM systems moved to Item 5.

2015 | The priority of legal aspects of CNS/ATM systems moved to Item 4.

2016 | The fifth edition of the Global Air Navigation Plan was released.

2017 | The third edition of the GNS5 Manual was released.

2018 The 13% Air Navigation Conference will pave the way forward to a more cost-efficient manner on the use of

GNSS in civil aviation.
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1. Demand

GNSS User States

Convention

on GNSS
Service

no compensation for victims
decrease confidence on the use of GNSS
delay the move of CNS/ATM

Avi)1gelq [IAID SSNO

[
2, i [y
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Objection!

The Principle of State Sovereignty

irresponsible image

decrease reputation

slow international promotion on GNSS
application, e.g. new GNSS players

2+

2+

Commercialization and Corporatization of GNSS service Providers
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ITSO
2001 Intelsat
Intelsat S.A.

Eutelsat S.A.
2001 Eutelsat

IMSO
1999 INMARSAT

Inmarsat Ltd

Envision. Connect. Transform.

EUTELSATIIQO

EUTELSAT IGO ‘)j eutelsat

IMS0 International Mobile
=7 Satellite Organization

DY

inmarsat

privatization

IGO —
corporatlzatlon

commercialization

IGO

International Company

Satellite Communication

Paid Policy

VS

Free Access

Satellite Navigation



http://www.esa.int/Our_Activities/Navigation/How_satellite_navigation_works
https://www.vectorstock.com/royalty-free-vector/satellite-communication-3-vector-16572792
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NA skyguide ::

CANADA AIRWAYS

making your world possible

Separation between ATC Governance and ATC Service

State-owned or State-controlled company

Similarities Differences

« civil ATC system + military national defense system
* interest of civil users

* most of GNSS = civil system + military system
* interest of national security first

* charging system vs unpaid policy

* basic infrastructure relative with public safety
« State controlled system, not international control
* public service vs profit-seeking business
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Home - European GNSS = Galileo = Services

2%, Whatis GNSS? s Galileo Services

The Galileo system, once fully operational, will offer four high-performance services worldwide:

2 Open Service (OS): Galileo open and free of charge service set up for positioning and timing services. Commercial Authentication

band. The HAS signal can be encrypted in order to control the access to the Galileo HAS services.
» Public Regulated Service (PRS): Service restricted to government-authorised users, for sensitive applications that require a high level of service continuity.
» Search and Rescue Service (SAR): Europe's contribution to COSPAS-SARSAT, an international satellite-based search and rescue distress alert detection
system.

Updated: Sep 25, 2018

unknown service provider

? commercialization ?

« transferred Safety of Life Service to EGNOS

* reconstructed Commereial-Serviee-to High Accuracy Service
« additional navigation signal with high accuracy: free of charge
* value-added service (authentication): fees-based
* encrypted signal with controlled access: lie down possibility for charging system GALILEO

* ¢
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[11. Experience & Practices

3 Home ~ European GNSS EGNOS  Services

corporatization

(%, What is GNSS? > ser\"ces

? commercialization ?

™\ X,
2 Galileo >
P

-
:? ("g 2 Open Service: free and open to the public, the Open Service is used by mass-market receivers and common user applications;
g @  » EGNOS Data Access Service (EDAS): offered on a controlled access basis (i.e. via the internet and mobile phones) for customers requiring enhanced
. 9,, performance for professional use;
8 % > Safety of Life Service (SolL): for safety-critical transport applications, including civil aviation, which require enhanced and guaranteed performance and an
v 0% integrity warning system.
® The EGNOS service area includes all European Member States.
T]
op)
Z
)
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Our shareholders are 7 key European Air e

Trust, from space to cockpit,

for one clever sky.

CHINA UNIVERSITY OF POLITICAL SCIENCE AND LAW

ABOUT US OUR REFERENCES COMMUNICATION HUMAN RESOURCES CONTACT

THE ESSP IN BRIEF

e We are an experienced and dynamic company specialized
R in the operations and provision of satellite-based
™ services for aviation

Our core activities are the oper

Operation & Service Provision .

- Navigation Overlay Service.

Navigation Service Providers ANSPs. o |

«aena

CNAV

NaV-Portugal, E.RE

SYe

‘"

NQV

EGNOS is a satellite based augmentation system which delivers precise satellite positioning on top of |
GPS to make it suitable for safety critical applications such as landing aircrafts or navigating ships ’

through narrow channels.

The EGNOS Service Provision contract is funded by the European Union and managed through the

=

DFS Deutsche Flugsicherung

skyguide i
NATS

European Global Navigation Satellite Systems (GNSS) Agency (GSA), with a clear mandate to help foster
the use of satellite navigation within Europe and particularly in the domain of aviation. As such, we

manage the second largest contract in space by the European Commission.

In addition to the provision of EGNOS Services, ESSP expertise allows us to deliver new activities and

projects in the fields of:
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[11. Experience & Practices

@ Essp

We certify you're there.

Working
Agreement

VS

!

License

BULATSA

BULGARIAN AIR TRAFFIC SERVICES AUTHORITY
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V. Proposals

civil augmented system VS dual-use basic system

----------------------------------------------------------------------

---------------------------------------------------------------------

Most of core GNSS

----------------------------------------------------------------------

---------------------------------------------------------------------

N

partial reference
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V. Proposals

-------------------------------------------------------------
. .

GNSS Service
Providers

: » only civil service

no privatization

: » public nature, public funds

: « high cost of development and
: operation, EGNOS fund from

:  theEU

: « only corporatization, as not

: profitable, no privatization

: model contract

i « instead of license
¢ contractual chain
i « liability terms

e charging policy

. .
-------------------------------------------------------------

 interest of national security

i « no change on military service, i

Kkey role of public authority

0
*

PR ALY

CHINA UNIVERSITY OF POLITICAL SCIENCE AND LAW

Supervision & Regulation

Operation & Maintenance State
Research & Development GOYernment_
Public Authority
Finance & Fund
[contract: authorisation + cost recovery] I [license]

Civil Service

A

Authorised Service

v

Commercial Service,
Safety-of-life Service,

ct
Q
=
<
wn
@
=
=
o
@

[contract (clauses on civil
liability + charging policy)]

o Open service
Provider
: Corporate etal.
Civil Liability
Charing Policy <

Civil Users




UOoIeZIijerddowiio)

asen Aq ase)

V. Proposals

Advanced
GNSS Service

v
ot A
< oD
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N 9 e 7
.30% o¢
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Basic Service

Open Signals

ICAO does NOT object
GNSS Cost Allocation & Recovery Mechanisms

Basic GNSS services will be provided free of charge as a common good to a multiple number of user categories,

while more advanced GNSS services (including augmentation services) requiring a higher quality of service and
hence higher costs will have to be paid for by all their users in most cases.



https://www.satellitetoday.com/telecom/2015/03/02/oneweb-honeywell-to-bring-ifc-to-business-commercial-military-aviation/

V. Proposals

€

IM o EUROCONTROL

@ UNITED NATIONS
Office for Outer Space Affairs

o
-
MUNICH

SATELLITE NAVIGATION
SUMMIT

@ ESPI

European Space Policy Institute

. I( : G International Committee on
b, e ) Global Navigation Satellite Systems
)

plemiao Aepn

WG1 | | WG2 | | WG3 | | WG4

WG5S Policy & Law ?
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+ 86 1881001

THANKS!
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