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(MI'aa it does not nde the air." 50 sayin&
he saids bis mind Ilwork upœ unknown
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ABSTRACT

The Global Navigation Satellite System (GNSS) is the main element of the CNS!ATM

system elaborated br the International Civil Aviation Organization (lCAO).

The US GPS and Russian GLONASS are the two existing systems. 80th of them were

created br the military.

Europe is current1y developing a civil navigation satellite system: GaIileo.

This thesis will present some legal œues of the GNSS discussed in the ftamework of

ICAO: sovereignty of States, universal acce5S1bility, continuity and quality ofthe service,

cast recovery and financing, certification 8Dd liabiIity.

It will also present SODle Iegal œues due to the creation ofthe European Galileo program.

The financing, organ;zational ftamework, certification and tiabiIity will be examined.

Finally, rCAO's Charter on the Rigbts and Obligations of States Relating to GNSS

Servîces will be considered.
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RÉSUMÉ

Le Système Global de Navigation par Satellites (GNSS) constitue la piene d'angle du

système CNS/ATM élaboré par l'organisation de l'aviation civile internationale (OACI).

A l'heure actuelle deux systemes d'origine militaire sont opérationnels: le système

americain GPS et le système russe GLONASS.

L'Europe, à son tour, a pris récemment la décision de lancer un système civil de

navigation par satellites, dénommé GaIileo.

Cene thèse traitera de quelques problèmes de droit que pose le GNSS et les réponses qu'y

apporte l'OACI.

Seront envisagés: la souveraineté des Etats, raccès universel au service, la continuité et

qualité du service, le financement, l'homologation et enfin la responsabilité.

Cette thèse exposera par ailleurs les problèmes juridiques que rencontre la conception du

système européen GaliIeo. Le financement, le cadre iDstitutiounel ainsi que

l'homologation et la responsabilité seront traités.

Enfin il convient d'étudier la Résolution élaborée par l'DACI à propos du GNSS et

connue sous le nom de «Charter on the Rights and Obligation of States ReJatiDg to

GNSS Services »•
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Introduction

History is replete with travelers using the stars to chart their destination.

Whoever these travelers were and wbatever their reasons for trave~ they used the sky as

a guide, as an aid.

At the dawn of the new milIennium, people are still using the sky to chan: tbeir course.

For centuries the sky was considered inaccesstble to man. Today mankiDd works with the

sky. Mankind is in the slcy. Mankind f1ies.

The development of aviation during the Iast century bas been rapid. It is now common to

fly over continents and oceans.

The need for people on the ground, on oceans, and now in the sicy, to know tbeir position

and to guide themselves to their destination still exïsts.

The sky bas unfiIthomable resources. Man uses these resources more and more. Mankind

mastered flying in the sky. He is DOW beginning to work with resources in outer space.

MankiDd even leaves prints of bis passage in outer space whic:h will belp bim on Earth.

Mankind leaves satellites.

As the stars helped man for centuries, DOW satellites will belp man to cbart bis position

and to guide bimselftowards bis destination.

Man now benefits iom positioniDg and navigation tooJs oflèred by satellites.

The Global Navigation Satellite Systeml is a major tcclmical innovation.

1 Hereinafter GNSS•
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The number ofapplications done with GNSS is increasing every day. The aviation sector

is not the ooly user of this new teehnology and is becoming dwarfed by every inereasing

number ofother users.

However, in the aviation sector, GNSS is an extremely useful new means ofnavigation.

Even if major technological improvements were done to ground-based aids, the

shoncomings and limitations of these aids are evident: the ground-based aids are often

ïnaccurate. They are dependant on weather conditions~ moreover, they bave a Iimited

geographical coverage.

The advantages ofnavigation by satellites are therefore unquestionable.

These advantages justify the examination ofthe GNSS.

The International Civil Aviation Organization2 included the GNSS in its

CNSIATMJ system. GNSS is aetuaI1y the essential part ofthat system.

It is, therefore, en6ghtening ta examine this system.

Chapter l will deal with this issue by providing a brief history of the CNSIATM

syst~ descnbing this system. its components (conmunications, navigation, surveillance

and air traffic management) and benefits. It will conclude by insisting on the need of a

global dimension to that system.

Chapter il will provide generalities about GNSS..

The GNSS concept will he defined as wen as the four GNSS parameters: accuracy,

reliability, integrity and availability.

l Hcreinafter ICAO•

l Communieati~ N.vigati~ SuneiIlance/Air Traftiç MaDagcmenL Hereinaftcr CNStATM.
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The applieatÏons ftom aviation to leisure-reJated aetivities will he stressed to show the

importance ofGNSS in many sedors.

Adescription ofthe satellite navigation systems will he given in Chapter m.

The US Global Positioning System', the Russian Global Orbiting Navigation Satellite

Systems are the two existing satellite systems. Both ofthem are, for the moment, military

systems.

The American system is aetual1y much more successful than its Russian

competitor for several reasoos. B~ even if GPS works very weil, sorne augmentations

systems are needed to improve the accuracy of the system. This is for severa! reasons,

one ofthem being the Selective Availability put into place by the US Government.

The Navigation Augmentation Systems will he aJso examined.

If: until recently, the American GPS and the Russian GLONASS were the only

navigation satellite systems to~ a tbird actor is appearing: Europe.

The European Union6 recently made the decision ta create an European navigation

satellite system.

This project currently developing is caIIed GaIileo.

"The technology is not 'self.implementing' - it works only within the

social context and for ils useful operation requires the human element and

creates social relations aJlX)Dg diftèrcnt entitics - physical persans,

corplrate bodies and States. Such social relations are marked by

4 Hereinafter GPS.

S HereinafterGLONASS.

6 Hereinafter EU•
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contlicting interests in the society and require regulation by law to

maintain a balance of such conflicting interests and to harmonize the

social relations created by the tecbno(ogy.'"

Chapter IV will address sorne ofthe legal issues raised by GNSS.

Specific reference needed will deal with some of the legal issues which were raised and

examined by ICAO. Legal issues addressed are: the sovereignty, authority and

responstbility of States, universal accesstbility without discrimiDatio~ continuity and

quaIity ofthe service, cost recovery and financing, certification and liability ofGNSS.

The next part will concentrate on legal issues appeariDg with the creation ofthe European

GaIileo program, the financing and the organizational structure ofGalileo.

This thesis will aIso explain brietly the view held by the European Commission on

certification and liability issues.

The Iast Chapter will focus on the Charter on the Rights and Obligations ofStates

Relating ta GNSS Servicesl adopted by ICAO's Assembly. This "Charter" establishes

ooly weD-established guidelines and principles for future referenœ.

This resolution does not create anytIùng and CID ooly he considered as the first $lep ta a

legal framework which would dea1 specifically with GNSS and would take the form ofa

Convention.

7M. Mil~ '1JIstitutiœal and Legal ProbIems of the Global Navigation Satellite S)'SteID (GNSS) •
Solutiœs in Searcb ofa Problan?" (CuebookofPublic International Air Law, McGiIl Uni'Wnity, 1997) Il
314.

• See Chanu 011 lite Righls and Ob/igatior&f ofSIQIG Re/atiIIg 10 GNSSServiœs, 1998, ICAO Resolutiœ
• A32-I2 [hcreinafter C1Icrrer}.
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CNS/ATM system

Defore examinjng the GNSS concep~ the current existing navigation satellite syste~

and, finaIly the Iegal issues of the GNSS and of the European program Galileo, it is

imponant ta note tbat the Global Navigation Satellite System is the essential part of the

"CNS!ATM system" created by ICAO.

The navigation system of the "CNS/ATM system" will he based on the concept of

Required Navigation Performance9
, which will he met by the implementation of the

GNSS.

A. A briefhisfory of the CNSlATM system

In the early eighties ICAO reaIized that the existing air navigation systems were

becoming lcss efficient in terms ofreliability, coverage 8Dd accuracy.

There was an urgent need to update tbem in order to meet the 21- Century challenge: a

tremendous growth ofthe air traffic.

The need was DOt only to improve the navigation system but aIso to improve the

ColDlllUllicatioDS 8Dd SurveiDance systems for a better maœgemem of air traftic; these 3

systems being interconnected.

• 9 Hereinaftcr RNP.
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In 1983 ICAO established a special CoDDDittee: the Future Air Navigation Systems

(FANS) Committee, to identify the new techniques developed at tbat time and to make

reconmendations in tenns of communications, navigation and surveillance in order to

improve air traffic management.

Five years later this CoDDDittee (FANS Phase 1) identified the necessity to develop sorne

new systems to overcome the limitations ofthe existing systems.

The use of satellites was identified as the means ta enhance communicatio~ navigation

as weil as surveillance performances for aircraft navigation.

Satellite technology, consequently, was identified as the means to develop a global air

traffic management.

Another Committee, the Special CoDDDittee for Monitoring and Co-ordiDation of

Development and Transition Planning for the Future Air Navigation System (FANS

Phase II)10 was created by ICAO in July 1989 ta assure the international coordiDation

between the actors concemed and to create a Transition Plan.

The concept ofthis new system -the FANS Concept- was endorsed in 1991 bytbe states

and international OrganimtiODS al the 10· Air Navigation Confèreoce was approved by

ICAO Councù and was endorsed by the 29* Session of the Assembly in 1992 as the 50-

caDed "lCAO CNSIATM system."

10 FANS Phase Il completed its work in 1993 byrempizing that the implemcntlliCll ofnewteebnolOlÏes
and expec..ud benefits would evolve over a periocl oftime.
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This new system involves, as previously descnDed, the use ofsatellites technologies.

115 purpose is to meet the navigation needs, to create a global system with a seamless

coverageIl and to overcome the limitations ofthe present systems.

These limitations include:

a) The limitation ofthe ground-based system to the line-of..sight technology12,

b) The diffic:u1ty to implement ground-based systems on some parts of the earth

because ofthe diflic:u1ty ofcertain siting positions,

c) The failings of the voice transmissions wbic:h do Dot permit high rates of

information transmission and

d) The Jack ofautomation.

The use of satellites technologies will permit using a few satellites (instead ofthousands

of ground-based faciIities) to obtain extended arcs ofcoverage without baving to fiu:e the

diflicuhies inherent to the use ofground-based &ciIities.

Moreover, the digital technologies and the automation inherent to the use of satellites

technologies will offer easier, better and more reüable data trmcqnissioos.

In 1993 the first plan of action, the Global Co-eoordinated Plan for traDsition to ICAO

CNS/ATM systems was completed foDowed by a progressive development ofSARPsl3
,

Il Called also "single continuum of airspaœ.~ A. K~ "ICAO Usbcrs in a Revolutiœ in Global
Navigation TecbnologY' (1994)~ Pan 1A1fIJQ/s ofA.v andSpoce Law 337, Il338.

12 The ground-bued navigation aids CID CIlly be usai over a limited portÎœ ofthe surfiœ ofthe anh Dot

blocked by ahip terrain or the borizœ. 'lbese systems 'MIre c:nated in the fonies and need lOIS ofground
based relay stations and lOIS ofATC units..

13 Cœceming the cOIJUll1mieatiœs systems ad the air naviptiOll aids. lntematiœaI SlllldIrd! ad
Recommended Pradices (SARPs) are adopted fiocm time tG time by ICAO foUowing the Article 37 ofthe
CœventiOD on Intemaliœal Civil Aviation.
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PANS 14 and guidance material as weil as the CNS/ATM Regional Planning and

Implementation.

In 1996 ICAO Council urged the ICAO Secretariat to revise the Plan

as a "living document" comprising technical, operationaL economic,

financ~ legal and institutional elements, offering practical guidance

and advice to regional planning groups and States on implementation

and funding strategies, which should include technica1 co-operation

to guide the international aviation community in the implementation of the CNSIATM

systems.

That was done in the Global Air Navigation Plan for CNS/ATM Systemsl6
, which was

accepted in 1998 by the Council ofICAO.

See Coment;on 011 IntmtQt;onaJ Civil Aviation, 7 Deœmber 1944, ICAO Doc.7300/6, 15 U.N.T.S. 295,
art.37 (hereinafter Chicago Convention].
The authors have severaI opinions about the validity of SARPs: for Bin Cheng, ICAO Council bas a quasi
legislative fimetion bec:ause aSiate does not have to apply the Intemltiœal Standards if it does not wanL
International Standards are not bincfing. For tbis autbor, the Article 38 ofthe Chicago Cœventioo is praof
of his theory. However he maintains the existence of an indirect legal duty to comply with them in one
case.
For Buergen~ there is no obligation to complywitb the mtemational stIDdIrds exœpt the international
standards adoptai in relation to MIl, 29 and 34, 33 ofthe Chicago Conwotioo.
Sce BD.K. Hcnaku, The Law on Global Air Navigation by &Ile/lite. A Legal A1JtJlyJis of the lCAO
CNSlATMSysre1fl (AST,I998) 32, al 33.

14the An 37 (a) of the Chicago ConventiCXl aIlows lCAO to adopt International Standards and
lùcommended Practiœs (SARPs) but aIso to approve procedures (PANS) dealiDg witb communications
systems and air navigatiOD aiets. See Chicago Corrventio~ supra note 13, 1rt.37.

15 See &ecutive S..".,."" of the Global Plan. W«Id-wide CNSIATM SysICIDS Jmplemenlltiœ
Cooferal~ Rio de Janeiro. 11-15 May 1991~ Il 3 [haeinafter &ecutive SIIJIIJftCIrY oflheGlobalPlan. Rio
CorfemlCe].

16 The Global Plan describes an ATM operatiOllai COIlcept and is divided into two pans, volume [ pieles
tùnher developments of the operational requirements and plamûng criteria ofthe felÏonaI air navipliCll
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In 1998 a major event in the matter occurred: the first-ever World...wide CNSIATM

Systems Implementation Conference convened by ICAO was held in Rio de Janeiro, Il

to 15 May 199817
•

At the official opening of the Conference, Mr. Jack Howel Director of the Air

Navigation Bureau of the rCAO, underlined the need ofa real improvement in the matter

by saying that "the supporting air navigation inftastructure of our aviation system is

reaching its Iimits and is becoming increasingly strained in terms ofsafety, regularity and

efficiency."II

The two main issues of the Conference were the financing mechanisms and the

institutional frameworks required ta implement the new systems.

The technical co-operatio~ as weIl as the legal and the training aspects of the systems

implementation were also discussed.

The results of the work of the Panel of Legal Experts on the Establishment of a Legal

Framework with regard to GNSS19 were presented ta the conference.

Amongst them a draft Charter on the Rigbts and obligatioDS ofStales Relating to GNSS

Services was presented.

This Charter was ofticially adopted in 1998.20

plans, volume fi forms the fi'amework to guide the implementatiœ ofCNS/ATM S)'SlmIS on aglobaI blISis.
See ibid.., at S.

11 Aromld 100 represcntative5 c:œling iom 123 œotrldÏDg states attalded tG the Conference u weU u S9
aviation. financialand indœlry orpnizaticm.
Sec "(CAO world-wide confermce produœs strœg recommendatiœs tir financing and managing
CNSIATM S)'SlmIS implemenlation» Press releue PlO 3/19 http://www.icao.intlaUpirWpress.htm

.1 He evm used the sttoIIg tam "crisïs".
Sec Address by the Director orthe Air Naviptiœ Bureau ofthe IntematiODal CMl Aviatiœ Orpnization
(lCAO) Mr. Jack HoweD at the Of&cial Openiag orthe World-wide eNS/ATM Systems ImplcmCll1lliOll
Conference (Rio de Janeiro~ 11 May 1991h Il 1•

19 Hereinafter LTEP. The LTEP wuc:reated by (CAO Council in 1995.
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rCAO concept of the CNS systems takes for granted the existing CNS technologies and

improves them. It combines the use of satellites technologies with traditional systems to

achieve abetter ATM.

1. Description of the eNS/ATM systems

The CNS/ATM systems are defined as: "Communicatio~ navigation, surveillance

systems, employing digital technologies, including satellite systems together with various

levels of automatio~ applied in suppon of a seam1ess global air traffic management

system."lt

8uch a global and seamless ATM enables the aircraft operators ta meet their departure

and arrivai planned limes as wen as to adbere to tbeir preferred Oight profiles without

compromising the safety requirements.

The use ofsatellites technology improves undoubted1y Air Traftic MaDagement.

20 See Chanu. srqwa note 8.. The Charter will be examined fùrtber iD the th_ sec Chapter V bcJow..

• 21 See ûecfllÏYeS..."oft. Global Pl_RioC~ .swpra note IS.
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2. Elements and benelits of the eNS/ATM .ystems

The major components of the new system are: communicatio~ navigation and

surveillance.

(i) CommllDicatioDs

The need for the crew on board an aircraft to coumUDÎCate with other aircraft and

services on the ground is obvious in terms ofsafety and etliciency ofcivil aviation.

The communications element involves bath information and voice links between the

aircrafts and the ground.

In the new system, commUDieatioDS will increasingIy take place via digital data Iink. This

type of Iink will lead to a bigh information transfer rate, will iDcrease integrity and

reliability of the information traDsferred and will improve the fiequency spectrum

utilization as well as the interfilce with the automated system.

Satellite data and voice communications capable of global coverage are introduced via

the Aeronautical Telecommunications Netwo~ wbich will integrate severa! meaDS of

communications such as the Airbome Mobile Satellite System23
, the Very High

Frequency 24 data Iink and the Secondary SurveiDaDce Radar~ode S 26data Iink.

21 Hcreinafter AlN.

23 HereiDaftcr AMSS.

24 Hereinaftcr VHF.

25 HereiDaftcr SSR.
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FinaIly~ the use ofvoice communications HF will dœppear.27

Satellite communications using the AMSS ftequencies will he useful for air circulation

services~ the control of the aerooautical operation, the admiDistrative communications of

the airlines~finally~ the passengers~ communications.

Some benefit~1 ofsuch a new communications system will he:

a) A more direct and efficient air-ground linkages: the aeronautical automatized

systems used in the aircrafts and on the groUDd will he interconnected.

h) An improvement ofthe information's band1ing and

c) A reduction of conununications errors, channel congestion and communications

errors

(ii) Navigation

Navigation refers to the ability to determine a position and the course to foUow in order

to arrive al a specifie destination.

Navigation will he improved with the introduction of area navigation (RNAV)

capabilities, along with a wor1dwide system determiniDg the position 8Dd the lime: the

GNSS provides a worldwide navigation coverage by providiDg accurate navigation

signaIs all around the earth.

26 The SSR mode S is often used fer surveillance in bip daIsity ainpace but CID aIso traDsmit digital data
between air and ground.

27 Exœpt pernaps on the polar lia and on SCIlle odler IRIS for econanic 11ld/œ- teclmica1 reuœs until a
satis&c:tory system will be avaiIable.

21 As foreseen in the Global Plan. üecutive SIDIIItIfIPY oft. Glo1xMPI. Rio CO"'tft1fC~ nqwa DOle 15,
at4.
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Two systems are already used for accurate positioning: the US Global Positioning System

(GPS) and the Russian Global Orbiting Navigation Satellite System (GLONASS). These

systems are used for worIdwide en-route navigation and for non-precision approaches.

The more accurate precision approacœsI9 will aIso he supported by these systems with

appropriate augmentation systems to satisfY the specifie needs ofthese phases offlight.

The GNSS is composed of satellites constellatioDS, receptors in the aircrafts and an

integrity control system.

The benefits ofthis new navigation system are numerous:

a) The GNSS will assure worldwide navigation services with a high Ievel of

integrity and accuracy for the classical approaches, for the Category l approaches

and Jandings and for all-weather navigation.

b) The States providing the ground navigation aids will achieve sigoificant cost

reductioDS because of the reduetion or non implementation of ground-based

navigation aids

c) Better uses ofairport and runways

d) Reduced pilot workload

29 Saas terminal anaman~apprœches and IlDdinPt inc1udiDl Category 1•
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(iii) Su"eillaace

The new data communications and the accurate new navigation systems will enable

automated surveillance to he performed.

The traditional secondary surveillance radar modes will continue to he used for

surveillance, along with the graduaI introduction of Mode S in terminal areas and high-

density continental airspace.

The FANS Committee developed the Automatic Dependant Surveillance30 concept. The

operators will he able to use the AOS ta transfer data31 automatically via satellite to Air

Traffic Controe2units.

The benefits ofthe new surveillance system are evident:

a) The reduction of the separation between the aircraft permitted by better

surveillance will he the solution to the growth of air traffic and lead to the

diminution ofdelays and ofoperation casts.

b) A reduced error in position reports

c) A surveillance in oceanic are&, distant~3 and non-radar airspace

JO Hereinafter ADS.

li Such as tbeir positiœ, their heading spem and otber informations cœtaiDed in the Fligbt Manapment
System•

n Hereinafter ATC.
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d) An improvement ofthe emergency assistance

e) The controUer will respond more eftèctively to fJight profile changes

(iv) ATM

The ATM is the system that keeps the aircrafts separated from each other and directs

them tbrough the skies optimizing the "traffic flo~.

The ATM cm he seen as "the end produet of the combination of the CNS systems"34;

ind~ the purpose orthe new systems is ta obtain a seam(eM ATM.

The advancements in communications, navigation and surveiJJance technologies support

ATM in terms ofefficiency. The future concept ofATM is much broader tban the ArC.

It includes aIso Air Traflic Services3S
, Air Traffic Flow MaDagementJ6

, airspace

managemcm and ATM-related aspects offlight operations.

The benefits ofthe new systems regarding ta the ATM are the foUowing:

a) Delays as wen as the t1ight operatiDg costs will he reduced.

The system capacity will inc:rease because of the reduction of the separations

between the aircraft aDd a more efficient use ofairspaœ

b) The controller's workload will he reduced

c) The t1ight planning will become Imre dynamic because of the possibility for the

operator to use bis preferred flight profiles

D Whereprimary and secondary radar do not existor are al (eut not ecœomical1yjustified.

34 See KOIaite, supra Dote IIIt 340.

Js Hereinafter ATS.

36 Hereinafter ATFM•
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d) AIuL fast but not l~ safety will. improve because of the improvement in the

detection and solution ofconflicts.37

C" Need ofa global CNSIATM system

The CNS/ATM system will bring economic savings as weU as increasing the efficiency,

the accuracy and safety ofair traffic.

Ta optimize the benefits the new CNS/ATM system bas to he implementecl as a global

system. Only a seam1ess and global ATM system will improve the present levels of

safety. '~ATM is a part ofcivil aviation that is more suitable ta co-operation and cohesion

than to competitive advantage. Indeed, the entire civil aviation community bas a vested

interest in the globaDy co-coordinated approach", wrote Mr. Kotaite31
•

There is an obvious need for co-operation in the setting up ofthe new system: the states,

industry, users and service providers are the aeton involved in the establishment of the

new syst~ they need to co-operate in its setting up.

That is why the list ofparticipants to the Rio Conference is 50 diversified.

The Conference brought together "123 contracting States, 27 international

organimions39and 38 iDdustry40 delegations.n41

37lncieed the data excbaDge will alIow the trIDSIIlissiœ ofcœt1iet he clemnces cr in case ofpoœntial
cœfliet give the mans to adapt quickly the mgbt to chlDging trdic requirements.

JI See Kocaite, mpra note llit 342.

39 Among others lATA, SITA, Eurocontro~ ECAC, the European Commiai~ ESA, the European
Community,~AFCAC, ACA~ LACAC, COCESNA.
See Report ofthe World-wide CNS/ATM Sysrems ImplemCD1ltiœCœferm~ ICAO Doc. 9719, Ilü-14,

• dated IS May 1991 [hereiDaftcr Rio Corrjmrtce Reporr}..
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The absence of any co-operation would lead to the following result: a non ~Ompab"bility

of the systems or their cost1y duplication which would impede the attainment of the

global and seamless ATM which is the ultimate purpose ofthe new system.

The co-operation in the setting up of the system is nevertheless insufficient: indeed once

the setting up is done; there is also a need of co-ordination in the implementation of the

newsystem.

Indeed if sorne countries decide to go alone42 in the implementation of the system. the

afore mentioned benefits will never he achieved.

It will lead to the fragmentation of the Global Plan and to additional implementation

costs.

This fragmentation will jeopardize the safety ofthe air traffic.

A worldwide co-ordination effort is essential in the implementatio~ even if the needs of

the countries or regioDS involved are different mm one anotber.

Sorne countries43 cm see in the new sateDite-based system the opportunity ta be at the

forefront ofthe technology in the management oftheir airspace.

Consequently, they can be in a hurry to implement the new system

40 AmOllg OIhers Ale:atel EspIœ. Bomblrdier, British Airwa)'s PLe, British Telec:cxn9 Canadian M.arcœi.
Dassault EIecIrOIlique, Lockh_ Luftb~ Nay Canada, Rayth~The BoeiDg Company. See ibid.

41 Rio Corrfemtce Repon9 nqwa note 39, Il ii-l.

42 In terms ofimplementation ofthe new S)'StCIIlIt the natiœallevel.

431be developing COUDtries can see in ONSS theopportunity to be Il the forefiœt ofthe tedmolOl)'.
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Some other countries can he more reluetant to implement the new system or, atl~ will

need more tilDe to implement it because of the tàct tbat they would prefer to amortize

firstly the current equipment they use.

The timing ofthe implementation will then düfer ftom one country to another.

rCAO developed for this reason the Regional Air Navigation Plans"", which are the key

to obtaül a worldwide-barmonized CNSIATM.

The States agreed to give to ICAO the planning, the co-ordination and the control ofthe

implementation.

The ICAO Councü establisbed a High Level Task Force4S to provide advice to the

Councü on the best means of assisting the states in the timely and cost-effective

implementation ofCNSIATM.

The international community had to he convinced of the real necessity and relevance of

the new global system and the need to implement it globally.

Apparently, aU the aetors involved understood these criticale~ the Rio Conference

being the proofofthis understm:ling.

44 Inspired by the wmk ofthe regional planninglDd implementatiœ groups.

45 The Task Forœ's fini: meeling WIS held in 1994l11d wu ItIalded by aU parties inwlved in the new
system (States, users, serviceprovi~ finlnci~ manufidunrs•••).
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Chapter Il. Generalities about the GNSS

A. Definition of the GNSS

TheGNSS are

"Space-based radio positioning systems tbat provide 24 heur three-dimensional

positio~ velocity and time information. in any weather conditio~ to suitably

equipped users anywhere on the surfàce of~ as well as airbome and space

users. GNSS use satellites as reference points to calcuJate positions accurate to

within meters or, with advanced tecbniq~ to within a centimeter.",u)

It can a1so he defiDed more precisely as

"An electronic type of Radio navigation and positioning based on the range

measurement from a satellite signal (timed by a precise atomic clock) whose

arriva1 timing Le; measured by bigh precision GNSS receivers; by measuring the

arriva1 time of the signal from three or more satellites (the position of wbich is

known with precision)~ the reeciver can determinc ils range iom those satellites

and heDce its position in three dimensions 8Dd in real lime.

46 Draft Report ofthe 'l'IùnI United Ntltiom Cortfmmce on lhe EqHoration and PeacefùI Uses of0IItu
Spoce ,A/CONf.II4I3, Oistr. General 16 April 1999, 1132 [hcreinafter DraftRqon JIlliUNCmfemIce).
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The GNSS is considered as the backbone of the CNS!ATM system and is

expected to evolve as the sole means of navigation on the global basis for en

route, te~ non precision approach and landing and ·with appropriate

augmentations and overlays (provided by a WIde Area augmentation System,

Local Arca Augmentation and differential reading) - precision approach and

Ianding~ ,..7

The GNSS is thus a positioning system. [15 data will he used mainly for navigational

purposes and aIso for surveillance purposes.

The satellite navigation operates by means of satellites constellation41
, receivers on the

groun~ on OOa15, in aircraft, ground monitoring stations and integrity monitoring

systems.

The satellites constellation operates in " (1) circuJar, incIined orbits, (2) highly elliptica1

inclined orbits or (3) in geostationary orbit.,.&9

The information on satellites position is broadcast iom the satellites to the receivers.

The time required for the signal to be received and the speed ofthe receiver's motion will

he taken into account to defiDe a three-dimensiooal position in real time.

47 Sec MiIde, supra note 7. al 31S•

•1 Two circ:uJar orbital systems are for the moment opcratiœal: the US Global Positioning System (GPS)
and the Russian Glot.l Orbital Navigatiœ Satellite System (GLONASS)•

.9 Sec Henaku, SJI11'tl note 13, 11171



•

•

21

s. GNSS parameters

The navigation satellite system as the traditional navigation systems is defined in terms of

parameters.

These parameters are the main features of the system: accuracy, reliability, integrity and

avaiJabiIity.

The advantage of the satellite navigation with regard to the traditional navigation systems

is that a significant level of these parameters is obtained wbich. in terms of safety, is of

critical relevance.

1. Accuracy

The term "accuracy" was defined by [CAO as

The degree of conformance between the estimated or measured position and/or

velocity of a pJatform al a given time and ils true position and/or velocity. Radio

navigation system accuraey is usually presented as a statistical measure of system

error 8Dd is specified as:

a) Predictable. The accuracy ofa position with respect to the geographic or

geodetic coordiDates ofthe Earth;

b) Repeatable. The accuracy with wbich a user cm retum to a position wbose

coordiDates bave been measured at a previous tilDe with the same

navigation system; and
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c) Relative. The accuracy with wbich a user can determine one position

relative to another position regardless ofany error in their true positions.so

The US Federal Radio navigation Plan defines it as foDows:

.. In navigatio~ the accuracy of an estimated or measured position of a craft (vehicle,

aircraft, or vessel) at a given time is the degree of conformance of that position with the

true position ofthe craft at tbat tïme.n St

2. Reliability

ICAO defined the reliability in these terms:

"A function ofthe frequency with wbich fàiIures occur within the system. The probability

that a system will perform its function within defined performance Iimits for a specified

period onder given operating conditions. Formally, reliability is one minus the probability

ofsystem fàilure."s2

The US Federal Radio Navigation Plan defines the term by using the same words.S3

50 Guidelines/orthe Int1'Otirlction andOperationaI U!e ofthe Global Navigation StIIellite Synern (GNSS),
1996, Circ:uIar 267..ANl159, Il 97 [hereinafter GIlidelinesjôr~.

51 Depanment of Defense and Depanment of Transportation, Federal RDdionavigtltÏOnP~ 1996 t al
Appendïx 2& 3 [bereiDafter Federallllldionavigtllion Plan]..

51 See Grddelinesfor GNSS, svpra nOIe SO, Il 101.

53See Federallllldionavigation Plan, supra noce Sial Appendix 4•
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3.lntegrity

rCAO and the US Federal Navigation Plan use the same terms ta define the integrity.

"Integrity is the ability of a system ta provide timely wamings ta users when the system

should not he used for navigation.,,54

4. Availability

The availability ofa navigation system is the percentage oftime

that the services ofthe system are usable by the navigator.

Availability is an indication ofthe ability ofthe system ta provide

usable service witb.in the specified coverage area. Signal avaiJability

is the percentage of time that oavigatioœl signais transmitted from

external sources are available for use. It is a function ofooth the

physical cbaracteristics ofthe environment and the tecbnical

capabilities ofthe transmitter fiIclIities.ss

St See Guidelinesfo~ GNSS. nlpf'tl note SO, Il 100.
Sec .Iso FederaI RIIdionavigation Pltm, SfII1'tI note Sl,at Appencfix 4.

" See Gvidelillesfo~GNSS. supra nace SO, • 98•
Sec aIso FederalllDdionaviglllion Pltm, svpra note SI, IlAppendix 3.
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C. Applications

Severa! applications are done with the GNSS.

Ind~ the GNSS tecbnology bas matmed fàr beyond its original goal. wbich was to

procure an accurate navigational system.

As was previously mentioned, the GNSS ~ a positioning system and its data is used for

navigation and surveillance.

Some of the applications described bereafter use the GNSS oot ta navigate but to specify

a position. It is interesting, nevertheless, to know them as weB as the severa! navigation

uses.

The applications can he classified as follows: transportation applieatio~ scientific

appücations, timing application, space-related applications, miIitary applications, public

safety applications and leisure-related applications.
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1. Transportation applications

Satellite navigation increases the efficiency of public transport, improves the movement

of freight and speeds up road delivery services56
•

AlI sectors ofthe transportation are concemecl with the creation and the development ofa

GNSS.

People might think that ooly the aviation sector is concemed but reaIity shows that the

maritime sector as well as the land transportation makes extensive use of satellite

navigation. In tàct, it should be noted that aviation is and will remain a minority user of

the GNSS capabilities.

(i) AViatiOD traDsportatioD

The use of satellite navigation in the aviation field will definitely increase the safety and

efficiency offlying.

The GNSS, as previously stated, is the main element ofthe ICAO CNS/ATM system.

This system provides a worldwide satellite navigation coverage wbich will be applied to

an phases oft1ight, eventually even to landings57
•

The GNSS is even expected to succeed the Instrument Landing System".

56 Ambulance.. police ad 6re deparlmmt ~des are dispatcbed CIl emeqeacy ca1Is more rapidly ad
accurately.

51 Wlth Augmen_œ Systems, the GNSS will be used fi.- apprOIdllDd landing whereprecisiCll is needed
(Watb Aupentatiœ Systems, GNSS will provide ...... naviptiœ ad aU..weadler operatiœ
capabilities).
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The bigh accuracy of the satellite navigation will allow a reduction of the separation

between the aircrafts while in flight. This fict signifies that the use of airspace will he

more efficient and that traffic capacity on busy air routes59
, over the oceans...will he

increased.

The optirni7Btion of t1ight profiles60 will save fuel for the operators, reduce t1ight tilDes as

well as reduce noise impact for cities by using the Curved Approacbes Technique, which

is impossible with the ILS.

(ii) Maritime tnDsportatioD

The GNSS is used in the maritime field for acc:urate navigation.

Accurate navigation is critical in and around the harbors, as well as through waterways 61.

Anotber function of the GNSS in the maritime field is that the GNSS permits ta

determine the positioning of fishing vessels (~ at the same tîme, the verification of

their positions) as well as movements ofships carrying daDgerous goods.

(iii) LaDd tnDlportatiOD

Land transportation means the use ofcars or lorries as wen as the use oftrains.

The use of the GNSS will permit the driver whose car bas such equipment to select the

most efficient route ta roUow. This will lead to a reduetion of traffic congestion and

safety improvement on roads.

5' Hereinafter n.s.

'9 Such u the European routes.

60 Produœd by apoint-to-point navigatiœ•

61 Where the radio navipbOl1 accuracy is iDsufIicient ba:aœe oftheir DImJWIles5.
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It will aIso permit a company to know the exact position of its vehicles and employees on

the roads62
•

Recently the satellite navigation system was used with car-mounted cellular phones to

determine the position of vehicles involved in a car accident63
: "In this system, a

microcomputer monitors the airbag deployment system installed in new cars. If il detects

that the airbag bas deplo~ the computer calls a service center over the cell phone ofthe

car, passing to it the Iast known location of the car as determined by the GPS receiver,

The service center then passes the information ta local emergency services, which can

then respond.,,64

2. Scientific applications

(i) Atmospbere-related applieatioas

The American system GPS is used for sensing atmosphere properties because of its

sensitivity to the "reftactive index of the atmosphere" which is a fimction of pressure,

temperature and moÏSlure.,,65

One ofthe relevant atmosphere properties is the anmspheric water vapor. Its study bas

important implications in meteorology as well as in the improvement of the satellite-

based surveying.

61 For more ddails about the fleet 1rICking, see Third UtûtedNatiol'lS Corffft1lCe orr the Ezploratiorr and
Pe«ejià Uses of Outer Space, 27 May 1998, background papcr 4 WSaIeUite Naviptiœ and Locatiœ
S)'Stmls", A/CONf.II4IBP/4, Il 13 [hereiDafter 3d UN Cmfmmce).

63 This application wu clone by the \lie ofthe US GlobII PositiCJIÙDg SysIeIIl.

6t This example wu giw:n in the 1'hirrI UlfitedNatiom Con{emtc~ nvaDote 62, Il 13•

65 See ibid. al 15.
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(ii) Meteorological applications

The GPS is9 for the momen~ the primary system for determining positioning

information for balloon soundings. The balloon beight and the wind-speed information

obtained is relevant meteorological information.

The ground-based receivers can provide an estimation ofthe precipitable water and the

latent heat available.

Satellite-based receivers 66are used in long-term climate monitoring ta give regional

and global temperatures which cannot he obtained ftom earth-based sensors.

Measuring stratospheric temperatures will he of particuIar importance for achieving a

better understanding of the ozone problem and contnbuting to the study of gravity

waves.

(iii) Earth science appUcatioDI

The use of satellite navigation and positioning system is aJso of particuJar importance

in the study of phenomenon such as earthquakes, ice and volcanic processes, sea-level

changes and sea-tloor geodesy.

An these phenomenon are dependant on the plate tectonic process which can he more

efficiently studied by the satellite navigation and plsitioning systeDL

661be spaœ-bIsed application ofthe OPS is named OPSIMET.
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(iv) S.rveyiDg applicatioDS

Accurate positioning is ofgreat importance for land and offshore surveyors.

For many years, optical instruments (requiring a direct line of sight trom the

instrument to the target) were used by surveyors for land surveying.

satellite positioning is very useful in that field because it does not require the

establishment of a me of sight between the instrument and the target for a precise

positioning; moreover, il does not require tbat the surveyors pass physical1y through

the terrain to measure the distance between the two points.

Conceming offshore surveyïng, oil and gas recovery is completely dependent on

accurate navigation and positioning.

The rate of finding new oil and gas locations is Jargely dependant on the accuracy with

which seismic exploration vessels can operate.

A few meters mor cau bave disastrous consequences in terms ofexpenses.

It is notewonhy that in the first week ofNovember 1999 il was announced tbat, with

the use ofGPS, the real height ofMt. Everest was corrected by some 2 meters.67

(v) MiDeral-related appUcatioDI

The GPS is frequently used to prospect the miDeral with the use ofaircrafts..

Accurate positioning of the tlight path is required to assess the exact location aDd the

sile ofthe miDeral deposits.

61 The Gazeae, Nov 10, 1999.
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(vi) Agricultare-related applicatioDs

The satellite positioning reporting systems of the GNSS will permit ta fiumers ta

make a map ofthe exact yield ofthe fields they cultivate.

" Tout fermier croit connaître ses champs. Je savais de tout temps avoir une zone

inondable. Mais la cartographie par GPS m'a indiqué à quel point cela affectait mes

rendements. Plus encore, ce que je croyais être une tache, à l'œù nu, est en fiùt bien

plus conséquent" declared a French farmer.6I

They will then he able to modifY the types ofplantings they used to improve the yield

oftheir fields.

This system will aIso permit fiumers to know exactly wbich fertilizers and/or

pesticides to use to fit most sail properties mi to dimlbute with precision a specifie

quantity.69

Of course a precise distnbution of the fertilizers will bave environmental as weil as

economic consequences: the fiumers will not use amounts of substance ex.:eeding

wbat they need. This will constitute a real beDeiit for the environment.

The fiumers, by knowiDg exactly the type ofsubstance to spray and the exact quantity

to spray, will reaHze substantial financial savings.

61 "Macbinjsme agricole: satellites et ordinateurs sœt pries i révolubOllller les fermes". Le Mœde. Aupst
24, 1999.

691be pre-propammatiœ ofSOlDe spraying equïpmCDt is possible to stop dera œnain distance Ille spray
ofllle fertilizers and/or pesticides. Thepre-pI'OIrIIIUDatiœ orthe 1Dl0000t ofsubance to spread in aœnain
type ofsoil is aIso possible.
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3. Timing application

As said in the GNSS definitio~ the GNSS is "timed br a precise atamie clock.,,70

The GNSS receivers on the ground bave to he syncbronized with it.

"That means that every GPS receivers ~ in essence, an atomic accuracy clock.,,71

T0 use such a precise time is real1y useful to banks, radio, television companies,

computer networks...

4. Space·relatecl applications

(i) TeiecommUDieatioDS

Telecommunications companies use the precision of the system in terms of timing to

get their Iand-based telecoDDDunicatioDS networks synchronized.

Mobile coDDDunications are improved by such iDformation such as precise timing and

accorate positioning. The controUer of the network can provide the best qua6ties of

cODDDunicatiODS and avoid the disadvantages of the landform geometry by knowing

the exact position ofthe user.

7D See MiIde, srqwa noce 7, al 324.

n See 1d UNCon{ererlce. SIJII'tl note 62, 1116.
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•
(ii) Sp.eecraft a.vil.tion

Sorne studies currently use the GPS in spacecraft navigation.

Studying the launc~ the trajectory and the re-entry of the vehicle will he donc by using

the satellite navigation and positioning system.

Huge savings will he achieved, thanks to the use ofthe GNSS.

Indeed a GNSS receiver can do the same work as many orbital positioning spacecrafts

sensors.

5. Military applications

Military applications were originated by the USA12 and the USSR73 •

Although still used predorninantly by the Americans and the RussiaDs other Dations bave

begun using and will he very interested in the non-military use ofthe GNSS.

Military forces use satellite positioning for defensive purposes and their military

activities, but they aJso use the satellite navigation to aid civilians dropping supply and

food by air in case of wars and other critical situations74 such as rescue and search

missions carried out by miIitary forces.

72 W'tth GPS.

73 W"tth GLONASS.

• 74 As it WIS dœe by the AIlied Air Force durinl the war in former YuaosJavia.
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&. Public safety applications

The system is aIso used by police departments as wen as by fire and ambulance

departments to pinpoint the exact position of accidents as wen as their &st response

vehicles. This immediate responsiveness will undoubtedly save many lives.

7. Leisure-related applications

Private püots, boat owners, mountain climbers and hikers make extensive use of satellite

navigation.

Even sorne golfers use the system to detine an accurate yardage ofthe golfcourse.

The number ofapplications made with the GNSS shows very well its importance in every

day Iife.

New applications ofthe GNSS continue ta be developed and its future bas DO Iimîts.

Some people even use the sentence: '4 Saon the GPS [and the GNSS] will become a

universal utility.,,15

• 15 Se 3d UNCoII/eretlCe. supra note 62, IlS.



•

•

34

Chapter III. Description of satellite navigation systems

A. The Primary Navigation Satellite Systems: the existing GNSS

Systems

There are currently two global satellite navigation systems: the United States' Global

Positioning System and the Russian Federation's Global Orbiting Navigation Satellite

System, bath ofthem being satellite constellation elements ofGNSS.

1. Th. U.S. Global Positioning System (OPS)

GPS is the most widely used GNSS system.

GPS originated as amilitary satellite navigation system.

It bas been operational sinœ the decJaration of lDitial Operatiooal Capability (l0C) on

December 8, 1993.
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On Joly 17, 1995 the Department of Defense Full Operational capability (FOC) was

announced.76

The GPS is ftee ofcharges ta the end-user for a minimum period of10 years.

President Clinton confirmed in May 1996 the offer to provide the GPS ftee of charge to

civil aviation and other peaceful users.

It can he defined as rouows:

The basic GPS is defined as the constellation ofsatellites payloads

which produce the GPS signais, ground stations, data~ and

associated command and control fàcilities wbich are operated and

maintained by the Department ofDefeDse; the Standard Positioning

System (SPS) as the civù and commercial service provided by the

basic GPS; and augmentation as those systems based on the GPS

tbat provide real-time accuracy greater than the SPS.77

GPS bas three major segments: spacese~ control segment and user segment.

76 See Federal RDdiontlVigatio" Pltm. supra DOle 51, al 3-6.

77 US Polïcy StllteJftellt0" the GPs. MareIl 29, 1996 [hereiDafterGPSStateJlltllt) citedbyMilde, .nqwrJDote

7, at327.
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The space segment involves technical1y "21 [operatioœl] satellites and 3 [active) spares

on 6 orbital planes [inclinated by SS degrees to the equator] and 12 hours [11 hours 56

minutes exactly71] circuJar orbit at an altitude of20,183 küometers.,,79

The design Iife ofa satellite is 7.5 years.1O

GPS uses the Navigation Satellite Providing rime and Range Satellites.'1

GPS control segment is composed of five monitor stations placed all around the earth

(which means that at any tilDe each satellite is monitored at Ieast by one station), one

master control center in Colorado Springs and tbree groUDd anteDDa5.

GPS receivers, processors and antennas utilized for positioning and~ compose GPS

user segment. The user's receiver measures the tilDe delay for the signal to reach the

receiver. By knoWÛ1g the distance ta four points (the satellites) in space, the GPS receiver

is able to triangulate a three-dimensional position (latitude, longitude aDd height).

The size and priee of GPS receivers was sa reduced that tecbnical progress is DOW

available to everyone at reasonable costs.

The satellites emit on the sarDe ftequeDCies: LI (1575.42 MHz)12 and L2 (1227.6 MHz).13

11 See Guidelinesfor GNss, ntpra note SO, at 13.

19 See MiIde, supra nOIe 7t at 325.

10 See Gu:idelinesfor GNSS. nva Dote SO, at 13.

Il Which are called NAVSTAR Satellites.

12 See N.WariDsk~ « Du OPS au ONSS le point de vue sur la situatiœ internationale» (June 13, 1995)
Le Trampollliellr, Il22.
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Tbere are two levels ofservices provided: the Standard Positioning Service (SPS) emitted

on LI and the PPS (Precise Positionïng System) emitted on L2.

There are two levels ofservices provided because ofits dual use, civilian and mïlitary.

The GPS is aetually a military navigation satellite system managed by the system

operator, the U.S. Air Force for the U.S. Government.

"The GPS is owned, operated and controUed by the air forces of the individual

states..."u

The PPS is the service only available for military users.

The GPS was aJso offered to the entire civil community.IS

The SPS is the service provided to civil users and became operational for all uses in

1993.

ICAO Council accepted the United States' offer16 to use the GPS as a standard

positioning system for the international aviation conununity.

IJ Sec ibid. al 22.

14ScieH~ supra nCJte 13, al 171.

IJ President Rœald Reagan offered the use orthe OPS 10 the use ofcivililn users fOr the first lime in 1983
ailer the destruetiœ ofa Korean Airlines Boeing 747 by che Soviet mîlitary.
See Warinskosma, supra nOIe 12, al 19.

16 The US FAA Administrattr, David Hinsœ fmnalized the US offer CD <lctob!r 14, 1994 and March S,
1996 in these terms: ., wouId like to lIke Ibis opponunity tg reiteraIe DlY Gowmment's offer of the
Standard Positiœing Service (SPS) ofthe US OPS for use by the intenWiœa1 community".
Sec rCAO, Stale uneT LE4/49./-94189.
About the legal significance orthe exchange ofleucrs betwecn US, Russia and ICAO, Re Henaku, .nqwa
note 13, al 112.
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"[GPS] signais are moduJated in two codes- the P (Precision) mode [code] [emitted on L2

frequency] and the CfA (Coarse Access [Acquisition]) [emitted on LI ftequency] mode

[code] that provides the Standard Positioning Service (SPS)-the only element of the GPS

offered ta civil aviation.nl7

The SPS requires the reception ofthe CIA signal emitted on LI.

The PPS uses a second ftequency, the L2 ftequency, and requires the reception and the

decoding ofthe signal Yemitted on L2.

-'The miIitary bas encrypted the P-eodes by alteriDg the underlying mathematical formula

and ooly authorized users know wbat the change is. As a consequençe, civilian users

cannat observe the P-c:odes directly.""

GPS tan provide a high degree ofaccuracy but its accuraey was limited for civil uses by

the US Department of Defense through Selective Availability to a 100 meters horizontal

position accuracy and 156 meters vertical position accuracy.'9 The Selective Availability

is aetua1ly a palicy.90

The PPS was degraded to the SPS for civil users wbich resulted in many controversial

discussions.

Civil users paid higbly to obtain a more accurate system and it cast the miIitary users a

great deal to degrade the system'5 accuracy.

17 See Mil~ ntpra nOIe 7, al 325.

a See 3d UN Co".ferenc~ $JI1I"l note 62, al 6.

19 See Grddelinesfor GN8S. nvanote SO, al 13.

• 90 The SelectM AYailability is otIicially SIIlClÎOIIed. See 3d UNCOI(oewœ. supra Dore 62, Il6.
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Civil users claimed access to the PPS but the response ofthe U.s. Department ofDefense

was always the same: the degradation is a matter ofnational security for the U.S.

However the PPS will bec:ome more accessible by 2006.91

Indeed, after 2000 the US President will bave to examine annually the need to Iimit the

accuracy of the GPS to lOOm92 for civilian users. Ifthere is no good reason to Iimit the

access ofcivilian users ta SPS, he will bave to declare the PPS available to ail.

Till then, the creation of Augmentation Systems answers ta the needs of civil users (and

especially those ofcivil aviation93
) in this matter.94

91 P.8. Larsen, 04QNSS Augmentatiœ: Legal Is1ues", 41* lDtemational AsIrooautical Coupas,
Proœedings ofthe Fortieth CoUoquium ml the Law ofOuter Spaœ.lDtemllionallnstitute ofSpaœ Law of
the International Asttœautical Fedcratiœ (October 6-10, (997)T~ ltaly, published and dislributed by
the American Institute ofAeronautics and AsIrooautics, .271.

92 "Beginning in 2000, the President will malte ID lDDuai determinatiœ on contin..use ofGPS Se1ectne
Availainlity. To support this determinatiœ, the Secnary ofDefense. in cuoperatiœ with the Secnary of
Transportatioo, the DirecIor of Central Inlellipll~ and heads of odler appropriate deplrlments and
agenci~ shall provide ml assessment and recommencfatiœ CIl c:œtinued SA use» US PolïcyStt1telllDlt 0"

the GPS, supra nOIe 77, al 328.

93 In phases such as precision approacbes.

M The discussiœ is today more about the conttoI ofthe military CIlabese cMl Auplcntatiœ Systems if•
confliet arises..
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2.The Russian Global Orbiting Navigation Satellite System

(GLONASS)

GLONASS was developed initiaIly by the USSR military and continued by the Russian

Federation.9S

It provides identical information as the U.S.GPS and bas the same level of accuracy as

the GPS operating on the CIA code.

GLONASS was otrered as GPS ta the civil community, Cree of charge for a period of 15

years.

In the field ofCivil Aviatio~ ICAO Councù accepted the oifer'6 made by Russia.

~ Sinœ a Decree ofFebruary 18, 1999, GLONASS is no lœger a military Salellite NaviptiCll System. It
is operated by a joint board composed ofmilitary and civilians.
See P.B. Larsen, "Future GNSS Legal issues", paper presented Il theCooference UNISPACE DI, Vienna
July 1999, at 6.

CJ6 This 0" signed by N.P. Tsakh was formalized œ Odober 14, 199411ld March S, 1996 (just as the
Americ:an otrer) and uscd the following terms "Using the powas c:œfernd cm me, 1wouId Iikc 10 c:œfirm.
on bebalf of the Gtwemment of the Russian Fedcratï" the propœal made Il the Ten1h Air Navipticm
Conference cooceming the provisiœ of a stlDdIrd lClCUrKy GLONASS cbannel to the ..ici a\'iaticm
community CIl a nœ-disc:riminalor buis fer a period ofIl least 15 yan witb no direc:t cbIqes coIIecled
fi'om users, subject to the allocation ofresourœs under the leaislation ofthe Russian Fedenticm".
See Slale Leau LE 4149.1-96180, IlAllldunent A et B.
Sce aIso "{CAO prepares to ICCept Russia's GLONASS S)'SIml CIl equaI footing with GPS", A'iilticm
Daily, March 19, 1996, at443 .
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The space segment consists in "24 satellites operating in 11bours and 15 minutes orbits at

an altitude of 19,100 kilometers.,,97

Tbese satellites are deployed in 3 orbital planes inclinated by 65 degrees to the equator.

The satellites emit on 12 ftequencies (1602.5625-1615.SMHz).98

GLONASS control segment is composed ofa system control center (SeC) and commaod

traeking stations (CTS).

GLONASS is DOt intentionally degraded for civil use as is GPS.

Nevenheless GLONASS bas also two levels of service: the Channel of Standard

Accuracy (CSA) and the Channel ofHigh Accuracy (CHA) for authorized users only.

The first one is available to the civil users and pravides vertical position accuracy of 75

meters and horizontal accuracy position of60 meters.99

Even if there is no Selective AvaiIability, GLONASS is much less successful than ils

American competitor.

Indeed for a long lime only a few satellites were operatinglOO; moreover, the design Iife of

the Russian satellites is less than tbree years.

The ground segment is limited to the territories ofthe fonœr USsa.

97 See Milde, nqmz note 7,al 325.

91 See Henaku, nqwanoce 13, al 172.

99 Sa: 3d UNConf~ nqwa noce~ al 8.

100 GLONASS bad a fbll cœstellatiœ of24 opcrational satellites siDœ Imuary 1996 but in the heginning
of 1998 onIy 13 were still opcratiœal because 00 satellites IauncbiDg WIS clone in 1996oor iD 1997, _ 3d

• UN Conference. wpra DOle 62., al 8 .
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This means that the monitoring of the satellites and the intervention in case ofproblems

is limited.

This fàct seriously delays warnings in case ofa system fililure.

Practically, compared to millions ofOPS receivers used all over the world, there is ooly a

limited number ofusers using GLONASS receivers.

Moreover, there is not a reliable commitment of the Russian Federation101 to maintain

and develop the OLONASS system. The OLONASS receivers are not compattble with

GPS and their supply is very limited.

GLONASS is seen much more as the GPS complement than as a competitor ta GPS.

"Combined application of the GLONASS and GPS navigation fields allows ta improve

navigation measurement accuracy and reliability, as weil as to increase integrity of the

navigation system and implement the RAIMI02 mode.,,103

101 In particular in view oftheir economic difticulties.

102 ReœMr AutoIlOlllous lntegrity mOllÏtŒiDg.

un Y., Gusev & M., Lebedev, « Développement fidur du système de navigation a Sllellitcs GLONASS et
son association avec les aides a lanaviptiœ élnngère », RewIeNavigatiorr,(JuIy 1996), Vol. 44Nf. 17S,Il
267.
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s. The Navigation Augmentation Systems

In spite of their bigh accuracy, reliabi1ity and integrity, neither GPS nor GLONASS is

sufficiently accurate to meet either RNP aviation requirements, performance

requirements for harbor entrance, or many land transponatiODS applicatioDS.

80th GPS and GLONASS bave major disadvantages: a deficiency in integrity, in

accuracy and in the Jack ofintemational control

Concerning integrity, both of them have a limited capacity to wam users in case of

system failures. GPS and GLONASS satellites cm emit iDaccurate information during a

few hours104 before their isolation, identification aDd resolution ofthe probleDL

Conceming accuracy, the GPS and GLONASS systems are DOt sufficient1y accurate10s in

the aviation field for the precision phases of the flightl06 8Dd for Category mphases of

104 It cm take two hours before the Depanmmt ofDefense dcteds SOlDe &Dures in the GPS.
Sec lL. Thomas, WCan GPS Become Even Beaer 'r. Rotor and r"", (Fefnary 1995), vol 29 Dr. 2, al 37.

lOS Even the abolition ofthe Seledive AvaiIabi1ity in the GPS and the use ofthe PPS wouId Dot solve that
problem. The Category l apprœcb specitieatiœs wouId Dot be met by the PPS.

106 An insuftic:icot lCCUI'Iq' does not cœœm the aviatioo community exclusively. Cars in towns as weil as
vessels on narrow WIterwa)'S and barbon neecl a hip depe oflCCUI'Iq'
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flight. I07 Harbor entrance and approach phases in marine œvigation as weil land

transportation aIso need further refinement ofthe systems.

The third problem is tbat both systems are national systems; the GPS is American and

GLONASS, Russian. These two providers maintain absolute control oftheir systems.

Some parts ofthe worId, sncb as Europe, would like to he more 3Ctively involved in these

navigation systems.

Some systems were created ta avoid the first two problems, to increase bath accuracy and

integrity. There are caIled Augmentation systems. Relating to civil aviatio~ three types

of Augmentation systems exist: on-board augmentatio~ ground-based augmentation and

sateUite·based augmentation.

1. On-board Augmentation

Severa! types ofon-board augmentations exist.

First ofan there is the Receiver Autonomous Integrity Monitoring (RAIM).loa

RAIM augments the integrity ofthe primary signais but bas also severe limitations.

The RAIM109 is not always avaüable because of ils dependence on severa! parameters

such as phase off1igbt, satellite outages, mask augle and geographic position.

107 There are four types ofphases which cm be summlrized as foUows: the en-route phase which includes
the ffight upon the ocean; the Category 1phase which is a nm precision phase; the Category nwhicb is
precisiœ phase and the Category mwhich covers the IandiDp.E~ a founb Catepy couId be
aeated for the operations ofthe aircraft on the ground, sudlas taxiing.

101 Sec Henaku, .svpranoce 13, at 173•

109 For more ddails about~ see Fedeml /tQdiolfQVigatioll P/Qn. nOIe SI, Il 3-9.



•
4S

Another on-board augmentation is the Aircraft Autonomous Integrity Monitoring,

(AAIM) such as the inertial navigation system.

2. Ground·based augmentation

The ground-based augmentation systems are also called Local Area Augmentation

Systems (LAAS).

LAAS enable GPS to meet RNP for terminal, non-precision approac~ precision

approac~ auto land and ground taxi phases offlight

They improve the primary systems more significant1y than do the on-board augmentation.

They cao support the Category m precision approach.

These systems work as foDow:" ...a monitor is located al or Deal the airport where

precision operations are desired. Signais are sent to aircraft in the vicinity (out to

approximately 37km (20 NM). These signais provide corrections to increase the position

accuracy 10caDy along with satellite integrity information. Ta do this it mnecessary to

bave a data link between the groUDd and the aircraft. Many such systems have hem

proposed and tested using different techniques and trequency bands.,,1 10

• llOSee Gtlideli1leS, supra DOle SO~ Il 16.
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3. Satellite-b.sed augmentation

The sateIlite-based augmentation is aIso calIed Wide Area or Regional Augmentation and

consists in the use ofsatellite to transmit augmentation data.

Three111 Regional Augmentation Systemsl12 are relevant: the US FAA-sponsored Wide

Area Augmentation System (WAAS) ta enhanœ the accuracy and integrity of the

primary navigation systems over North America, the European Geostationary Overlay

Service (EGNOS) set up by the European Union (EU), the European Space Agency

(ESA) and EUROCONTROL to enhanœ the accuracy and integrity of GPS and

GLONASS over Europe and; finally, the Japanese MTSATI13 SateDite-based

Augmentation System (MSAS)114.

WAAS and EGNOS are designed to operate with Imnarsat milS, Inmarsat ID being the

space segment capacity provider for tbese systems.1
16

Two Inmarsat ID satellites are used in WAAS and EGNOS systems.1l'

III Other countries sucb as China and India are interested in GNSS and ils augmmtatiOll.~ for
exampl~ developed the system !WIN·STAR.
Sce B., Kantasuk. General issues cOlICmling GNSS and the i1llpQCt on deve/oping cOfIIIIries, (LL.M.
lbesis, Montreal: Institute ofAir and Space Law, McGiIIUni~, 1997), Il21.

112Eadl of them usiDg the geostationary satellites to brOIdcast auplen1ltiœ infœmatiœ over their
respecti~ regional IRIS.

113 MuIti.FlDu:lÎoo Transport SATellite.

114 Russia is aIso examining a civil follow-on to GLONASS.

Il' Inmarsat mis aIso an Augmentation System. "The lnmIrsat maupleD1ltÎOIl system WIS ta c:œsIitute
the first of a four waypoint Inmanat pI'UIIamme aimed Il estab6shing ID ÏIlUnIItiooally manapd civil
GNSS. The new S)'SteIIl wouId baw: CGllsisred of30 sateUites in intermediate circuIar orbit (lCO) IDd six ta
eight in geosIatioaary orbit and wouId oBèr performance simiIIr ta that of lUplented GPS•••" HInaku.
supra nOle 13, Il 174.

116 Each Inmarsat msateUite is equippedwitb a naviptimlllDSpODder, wbich is ID inteplpitt ofWAAS
andEGNOS.
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MTSAT is designed to operate with two Japanese geostationary satellites.

(i) WAAS

WAAS is a method conceived by FAA to augment the GPS to meet civil safety

standards.

WAAS employs ground stationsll
• all over US and Canadal19 to monitor the integrity of

GPS signais.

WAAS provides three basic servicesl20
:

a) It provides additional integrity. It monitors GPS performance and provides

timely warnings to users. If there is any fiWure~ the ground station will detect it

and transmit it to the satellites wbich will then broadcast the information back to

earth on the GPS frequency, signifying that the information of the fiWure will he

rec:eived by every GPS receÎVer.

117 A third satellite will he added to the EGNOS system. This satellite is calIed Arbmis (ESA's Advanced
Relayand TechnologyMission Satellite) and will he launcbed in _ly2000.

111 24 ground refaenœ sratiœs, CIle master station and œe ground earth Slalion.
See Hcnaku, svpra Dote 13, Il 174.

119 And even bas the ambition to c:reate a worldwide augmentatiœ system. Ibid., Il 17S.

120 For more deIaiIs see Lob. ~ WOPS Wicfe ARa Augmentatiœ SysIeID (WAAS)", The JOfII7Itl1 of
Navigation (May 1995),VoL 48, nr.2. al 181.
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b) It increases the GPS accuracy. It achieves the accuracies required for the RNP

for en-route, termiœL non-precision approach and precision approach (even the

Category 1precision approach) phases oftlight.

The augmentation improves signal accuracy ftom 100 meters to Jess than 10

meters.

c) It expands the number of satellite ranging signais to increase navigation system

avaiJability. WAAS satellites will continuously transmit GPS~ meaning

that WAAS satellites appear on GPS reœivers as additional GPS satellites. This is

important because the coverage of the 24 GPS satellites is not total. lbere cm he

some gaps at certain places and tilDes.

WAAS is a necessary augmentation ofGPS but is aIso expec:ted to be certified in 2002 as

the primary means of navigation for en-route phase of t1igbt (including over the oœan)

and non-precision approach, the Category 1 pbase of tlight121. The eategory fi and ID

phases oftlight are still excluded.

• 121 See Warinskosrna, nqwaDore 12, al 25. See aIso Henaku, SJII1I'tlDOIe 13, Il 174.
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(ii) EGNOS

EGNOS set up by the European Tripartite GrOupl22 is a Europeanl2J based Wide Area

Augmentation System for satellite navigation.

It is an augmentation ofthe existing GPS and GLONASS systems.

European intervention in satellite navigation will he carried out in two stages: GNSS l

andGNSS2.

The purpose of GNSS1 is to augment the systems GPS and GLONASS124 by creating

EGNOS.

EGNOS is planned to he used for en-route phases offligbt (including oœanic) as weil as

for the Category 1phases offligbt.

122 EU. ESA and EurOCODtrol. "The institutional responsibilities Ire as foUows: ESA is responsible ofthe
EGNOS ground network and aIso in charge ofpreparatorywork OIlGNSS2 EUIlOCONTROL provides the
civil aviation requirements and prepares guidelines for the validatiOlland certifieatiCll ofEGNOS wbiIe the
European Commissiœ coordinates the European Tripartite Group (ETG), provides politic:al fi'amewœlt for
ETG actions. provides for a definition ofuser requirements for an modes oftransport, implementaliOll ofa
legislative fi'amework and provides for access to the lDmarsat mnaviptiOll payiOlds".
See~ supra Dote 13, al 17S{noce457).

123 Counlries otber tban the EU Members are assodated with the piOIIamme, sucb. as: Switzerlaad and
Norway. Other counlries, such as Canada, East·European countries, Afiican, Middle East, South American
and Asian counlrics will probably aIso partic:ipate in the ptOIfldllDe.

124 Whcreas bodl WAAS and MSAS rely exclumely CIl GPS•
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GNSS2, the second generation system., as il will he examined further, will enable Europe

ta become an actor (by creating Galileo) in the setting up of a civilian satellite system125

which will he available for civil aviation as well as for maritime and land users and which

will he used in the aviation sector for an phases offlight.

The architecture and fimctioning ofEGNOS is the same as for WAAS. 126

As for WAAS it will improve the integrity, accuracy and availability of the existing

satellite navigation systems. The three basic services provided are:

a) The EGNOS integrity service will enable the users to know in 10 seconds ifthere

is any fàilure in the system.

b) The accuracy is increased to 5 to 10 meters.

c) The ranging service will enable EONOS transponder to broadcast GPS-like

navigation signais.. The satellites will oftèr more sources of information for the

users tbat caver the critical iDfonœtion gaps of GPS and OLONASS existing at

certain tilDes and places.

EONOS is graduaBy deployed..

The beginning ofthe ranging serviœl27 started in 1998..

W Galileo will be Ululer civil operation and conttol.

126 See~ wn c.m, "Recent developments al the European Orpnizatiœ for the Safety ofAir Naviptiœ
(EUROCONTROL)" (1998) XXIII, A.IIIIQ/sofAirQIIJ/Space Uzw. Il318.
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The integrity and wide-area differential services were introduced in 1998 and will he

furtber expanded upon in 2000. This meaJJS tbat EGNOS will reach Advanced

Operational Capability in 1999.

The graduai deployment is done to provide fàst benefits to users and to limit tecbnical

rRs.

Full Operational Capability will he reached in 2002.

(iii) MTSAT Satellite-bued Augmentation System (MSAS)

MTSAT is a system set op by the JCAB I21
, operated by the Japanese MiDistry of

Transport and covers the AsialPacific RegiOn. 129

It was created to assure safety and efficiency ofair transpOrt in a region where air traffic

demand grows quickly.

It will be a key component ofthe CNS/ATM system in that region.

MfSAT bas two payloads, one meteorological and one aeronautical, wbich provides the

AMSS l30 fimction 8Dd the GNSS Augmentation fimction caIled MSAS providing a GPS

augmentation signal

This Augmentation system is composed of two geostationary sateDites131
, two GES

loeated in Kobe and Ibaraki and two Tracking, Telemetry aod Command (TI/C) Statioos..

l271be French COIDpIIly'IbŒlSOll-eSF was chosen to develop the ranging fimc:lion.. 'lbomsœ-eSF cboose
subcontraetors in UK, GcrmanYt Spain, Fnn~ Norway IDd SwitzerlancL

U1 Japan Civil Aviatiœ Bureau.

129 And covers aIso a pan ofAlaska and Russia.

130 Aeronautica1 Mobile Satellite Services..
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MSAS ·'provides additional GPS·like ranging~ GPS integrity information and

wide..area differential corrections.,,132

MSAS bas identical system architecture as WAAS and EGNOS.133

The originality ofMSAS is tbat this program includes the launching of the satellites and

does not rent the satellites as WAAS and EGNOS do by renting INMARSAT satellites.

MSAS is reserved for air transportationl34 and covers CNS/AtM by providing

communicatio~ navigation and aIso meteorological services.

c. A new deve/oping GNSS system: the European Galileo

Program

As previously mentioned, GPS and GLONASS are the two existing and operating

navigation systems and are part ofthe GNSS.

Europe took the decision to play an active role in the development ofthe next generation

of satellite navigation systems by developing '·a new satellite navigation constelJation

combined with appropriate terrestrial infrastructure: Galileo."us

GaIiIeo will be an element of the GNSS and aIso an important element of the Trans

European Network136 for positioning and navigation objectives.

131 One ofthem WIS launched in 1999, the other will be launched in 2004. See Wlrinskosma, supra note
~at27.

132A... Shimam~ "MSAS (MTSAT Satellite.based Augmentatiœ System) Project Status", ~ir andSpClCe
Europe (March..Aprill999), Vol.l, Nr.4 Il 64.

ID About a description ofMSAS System and~ See ibid.

134 Whicb is not the case oCEGNOS.

13! ColPf1ftll1lication from the ElII'OpetIIt Corrunissioll,. Ga/i/eo. Involving ElITOpe in a New GeltD'tllion of
satenite navigation Services (10 February 1999}9 Brussels, COMl99/S4/fin, Il iv [hereinafter EU
Colftlftllllication).
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A European Council Resolution of July 19, 1999[37 formally establishes the involvement

ofEurope in a GNSS by the creation ofa new generation ofEuropean satellite navigation

services: GaIileo.[38

1. The European organization. in charge of Galileo'. creation

The European Space Agency (ESA), the European Community (EC)139 and the European

Organization for the safety of Air Navigation (Eurocontro1), forming the "European

Tripartite Group" (ETG) decided together to contnbute to the creation and development

of the Europeanelement ta GNSS.

The ETG is in charge ofboth EGNOS[40 and GaIüeo programs.

136 Hereinafter TEN.

137 Counc;! Resolution on lhe ;nvolvemenlofElII'Ope in a newgeneTtlIion ofsatellite lttlt1igation senïces 
Galileo - Definition Phase (luIy 19, 1999), 01 C22111( August 3, 1999} [hereinafter Galileo Corme;l
Resollltion).

131 This European COUDal Resolution WIS preceded by many European Uniœ initiatives: the most
important aets are a CouDa1 Resolution of November 19, 1994 on the European COIltribution to the
development of a GNSS, the European Commission's Communieatioo 'lPf0Wlrds a Trans-European
positioning and Navigation Network - including a European stt8teIY for Global satellite Navigation
Systems (GNSSr ofIlDuary 1998 cœœming the poteDtial applieatioas and econcmic opponunities.
On March 17, 1998 the EU Council ofMinisters requested the Cewnm iS1ÎOIl to present recommendatiœs œ
the future European approacb to global saœllitenavigatiOll, the Council approved the TripartiteAareement
on luIy 10 1998. A European Parliament ResolutiOIl WIS adopIed CIl Ianuary, 13 1999 and c:alled upon the
Member States of the European Uniœ ta COIlvene a European Spaœ Council Il the Head of State or
Govemment lewlmd nquesaed the CommissiCll to present a c:oberent strIteBY for the deve10pment ofa
Trans-European positïoninglDd navigation network. On February 2, 1999, me European Commission
made the Communieatiœ UOalil~ invo[viDg Europe in a New Oencratiœ of Satellite Naviptiœ
Servic:es". This Communication walt tbrougb a first review Il the Transport Council cm MIrch 29* IIld the
Council Resolubœ ofIuIy 19, 1999 pve finaIIy the green ligbt to beIin the definitiœ pbues in Iuly 1999
with atargCt completiœ date in Deœmber 2000.

139 The Europem Commissiœ is wry active in the matter as the EC's executive body.

t40the parties' COIItributiœs to ONSS 1 (EGNOS) are provided by the article 4 and the Amlex nof the
Agreement between lite Ewopt!J1ll CollllnUnity, lite Ewopt!Q1lSpoce agency andlite Ewopean OrgQ1lÎZQtÎOII
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Briefly, ESA is in charge orthe management of the program development and technical

validation activities.

ESA's contnbution will he donc through its Advanced Research in Telecommunications

Systems (ARTES) program.

The European Commission is responsible for iDstitutional and policy matters. It bas to he

certain that the views ofail potential users are taken into account in the ftamework orthe

overal1 program.

Eurocontrol defines the mission requiremcnlS for civil aviation in co-operation with the

relevant national and supra-national aviation authorities. It will test and verify the

validation phase ofsystem deployment.

2. The realons and beneflts for Europe to cre•• a European element

to GNSS.

The satellite timing, positioDÎDg and navigation system is a chaIleuge for Europe in terms

ofsafety, independence, economic prosperity, promotion ofindustry and employment.

The need to procure for European users a system with a bigh level of reliability,

acCuracy141 and efficiency which would remedy current GPS aDd GLONASS

for lhe Safety ofA.ir navigation on a Ell10petlII Contributio" 10 tire developfllDft ofa glolHù navigation
sateUile system (GNSSh Official Journal L 194 (1010711991), al 16.

141 IJ.A world-wide requirement of 10 metcr borizœta1 accuracy is the minimum SClDdard wbich Galileo
wouId need ta me« if it is ta be accepted u an inherent cœDpœeDt of a world-wide radi~naviptiœ

system". EUCoIftlJDlllicDlion. supra note 135, Il 9.
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shortcomiDgs is one of the re8SOns Europe created a new dimension to the worldwide

GNSS.

A high level of development of these parameters insures a high degree of safety which is

very important in transportation sector.

The creation ofGalileo wil undoubtedly, help the Member States ofthe European Union

to fulfill their public obligations to provide sare navigation services and to procure safety

in all forms oftransportation.

The creation of a European element in GNSS fuIfiIIs the need of Europe independence

with regard to other nations, such as US.

Initially, Europe wanted to develop GNSS jointly with an international panner such as

the US.

The US, however, did not want to share GPS ownership and contro~ primarüy for

military reasons. Europe could oot agree to he totally dependant on a foreign authority

comrolling navigation in Europe for security reasons.

Moreover.. Europe had to protect the European consumers against excessive future

charges for GNSS services that the probable dominant position. ifnal monopoly, that the

US would most likely bave on satellite navigation.

European economic prosperity 8Dd promotion ofEuropean industry are aIso good re8SODS

for Europe ta create GaIileo.

This does not satistY the US which wouId like Europe to acœpt OPS SPS IS the buis for applieatiODS of
GNSS. See lbid., at S.
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Satellite navigation will play a very important raie in the integrated European Transport

System which is a determinant element of the single market of which the purpose is ta

provide a cenain level ofeconomic prosperity to the European Member States.

GNSS-based services are increasing quickly and the potential market is estimated to

reach 40 billion Euros by 2005.142

Europe bas large space technological capabilities. The creation of a European satellite

timing, positioning and Davigational system oifers to European industries huge ecooomic

opportunities by building and maintaining the sateDite system, the receivers and the

infrastructure needed to the satellite system fimctioning.

Employment created by the establishment ofGalileo will he imponant.

The setting up orthe satellite system is estimated ta support 20,000 jobs aud its operation

is estimated to create 2,000 permanent jobs.

Equipment production and sale will aJso create employment.143

3. Intematlonal co-operation

Once Europe took the decision to play a mie in the future generation of satellite

navigation~ the European Commission examined severa! options reIated to ils

intervention in GNSS..

142 The ESA-fimded GNSS-2 Comparative S)'SIeID SlUdîes ideDtified • 40 billiœ beDefit Û'œl equipmmt
saIes ad 40 billiœ bene&t iom value added services for European COIIlpIDÏe5 over the pericxl2ooS-2023.
Sec Ibid.. Il3 (noce 5).

143 The ESA-fimded. GNSS-2 ComparatM S)'Stcm Sludies foresees 111 lUplentatiOll ofemployment fiom
25,000 bISed upaIl OPS to 70,000 bued upœ GPS and Galileo in 2001.. It cstimates Ibat 100,000 jobs will

• depend by 2001 CIl OaIiIeo.. Sec l1Jid.. Il 4 (nOIe 9).
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Tbree options were aetual1y examined by the European Commission:

" Ajoint global system with ail the major players

- The EU developing a GNSS with one or more international partners (panicularly~

the US or Russia)

- Independent development by the EU ofits own system.99 144

The Commission recognized that joint development of GNSS would he the mast cost-

effective option.

However, the Commission stated clearly the need for a co-operation, respecting certain

conditions such as: the guarantees against dïsruption and the certainty for Europe to bave

a raie to play in the design, operation, and control ofthe system.

As was aforementio~ the US did oot want to participate in a shared control and

ownership ofGpS.145

This excludes one single and joint EU-US satellite navigation system.

However, a cenain degree ofco-operation between EU-US sateDite systems could benefit

bath partners in terms of an increasing robustDess and performance of the overall GNSS

system.

The two independeut systems could even become sole mcans ofnavigation.146

This type ofco-operation is, at present, under study.

144 Sec Ibid.. al v.

145 Discussiœs took: place in May, Julyand Nowml.- 1998.

146 Sole mans ofnavigation mans in the avialiOll field tbat the aircrd meelS far ae:enain ~operatiOll or
phase of flight ail four naviptiœ S)'SCCIIl performance requiremcms: 1CCUrICY, inteBritY. availability ad
continuity of the service".Wh~ J, --satellite NaviptiOll,. infarmaIiœldiscussioo pIpIr", Air Naviptiœ
Commission, [CAO, unpublisbed.
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The decision was taken te develop GaIlleo as an independent system from GPS but fully

compatible and interoperable with GPS.

To the contrary, the Russian Federation held a positive view to a joint development and

offered a full partnership to develop a new international civil system from GLONASS.

Contro~ ownership and management ofthe new system would he joint.

This could permit Europe to develop GaIileo more quickly and to benefit trom the

valuable GLONASS frequency band allocation.147

Japan, as well as other countri~ 141 are interested in Galileo.

The participation ofother cOUDtriCS in GaIüeo would help to reduce the costs that Europe

would bear to bulld GaIlleo.

Severa! scenarios are then possible.

One is definitely rejected: the zero option.

This option would lead to the abstention of Europe from having any mie to play in the

future GNSS and the reliance of Europe on the US GPS or Russian GLONASS or any

new system created. The US wouid maintain their dominant position in the field.

This scenario was raised to give up with the creation ofa new system and to concentrate

on the augmentation of GPS. However, the re8SOns and beDefits expJaiDed bere above

spoke in fàvor ofthe creation ofGali1eo.

In conclusion, GaIi1eo is developed as an ind.ependent but fully compatIble and

interoperable with GPS, open to the participation of partners, especiaIly The Russian

Federation.

147 Discussions took place in May, IulyIDd 0cI0ber 1998.

141 Such as Canada. Swîtzerland, lceJand, South America, Afiica, AœIraIia, India, China.
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4. Technical data and architecture of Galileo

GaIiIeo will include a core consteUation of satellite149 in Medium Earth Orbit150 which

represents Iow tecbnical risk and known performance capabilities.

The performances of Galileo would he a three-dimeDSional performance over

landmasses, an approximate accuracy of 10 meters borizontallylSl and a universal

independent time reference on a global basïs.

As previously mentioned, the use ofGLONASS constellation is an option.

The European Commission coosiders EGNOS as the first step to GaliIeo: EGNOS wùl

probably evolve towards a regional element ofGalüeo.152

GaIileo will include "other global, regional and local elements, either satellite based or

ground based."IS3

1491be ESA developed Mo options: either a core constellation 0(21 MEO satellites with intearabœ of
GPS and local ana augmentation in a toIaI systaD apprœch to meet European requiremen1S or a core
constellation of36 MEO satellites meeting independently and c:ompleœly European requirements.
A complement of9 GEO (Oeostatioaary Earth Orbit al 36,OOOKmïn the equatorial plane) satellites or 3
[OSO (the Inc:lined Qeosyncbroaous Orbit is a variation on GEO Il 36,OOOKm) satellites is CCIISidend.
See EUColftlJlll1licaliorr, nqwa nOIe 135, Il 10.

t~o (between SOOO and 20,OOOKm) is usai aIso for boIh GPS and GLONASS but WAAS, EGNOS and
MSAS use the GeosIatiœary Eanh Orbit (GEO). See ~Ieo: SysIeIIl Arcbitedure and Teduùcal
Features" (March-Aprill999), Air IDd SpaceE~ VoLl, Nr.2, Il 30.

1.51 Which is approximately the SllDeperfonIlInce to GPS, Black 1IF, the Dat gmentiœ ofGPS.

l.52 But will remain an augmentatiœ to GPS.

ln "The GaliIeo Program and its Impact on Lem.-Tema GNSS", ICAO, Montreal (12-2J April 1999)
GNSSPI3·WP/6S Il 3.2.2 [hereiDaftcr GNSSPI3).
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The groum segment will be used to provide integrity monitoring, to determine the orbit,

to syncbronize timing and to manage the overall system operation.

The ground infrastructure ofEGNOS will be reused by Galileo.

5. Navigation ••rvices

GaIileo wouId provide three levels ofservices with severa! types ofservice areasl54
•

Level 1 would be the service provided to the mass market.

It would he an Open Access Semce.155

There would he universal and fioee access to this basic service.

Europe had to creste a level fioee ofdirect users charges to compete with the GPS system

which is Û'ee ofcharges.

Level 2 and 3 are Controlled Access Services. l
.56 Tbese leveJs are certifiable services.

They wOuld oot he otrered for iee to the mass market. The users would he charged for

their uses.

These levels wouId use another signal ~ for these levels, availability as well as

accuracy would he guaranteed.

Liability and certification also would he guaranteed.

The controUed acœss signal uses would he either optionall57 or mandatory151.

154 From wmldwide cowrage tg local c:ownge..

us Hereinaftcr OAS.

l!6 Hereinafter CAS.

ln As for applieatiœs such u agriculture, iIM:arnavipliœ etc..
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Level3 is specifie ta safety oflife and security reJated services.

The guarantee ofcontinuous availability is an essential element at this level.

The third level of signal is limited to a definite number of users, civil aviation being one

ofthem.

The users would he charged for the services ofLevels 2 and 3.159

Chapter IV. Some legal issues of GNSS

This part will he divided into two sectiODS.

The first section will address some Iegal issues raised by ICAO conceming the GNSS and

will examine the current works ofICAO conceming them.

The second section will address some legal issues reJated ta the creation of the European

program GaIileo and will examine the European documents relevant ta them.

fjl As fer applicatiœs such as gas and oiI exploration. fishcrics surveilllnœ etc.

• 159 This c:rcates reactions Imml the airlincs.
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A. Some leg8' issues raised by ICAO conceming the GNSS

1. Sovereignty, Authority and Responsibility of States

The concept of sovereignty of States is a basic axiom of international law and can he

defined as foUows:

"Sovereignty is the right of aState to freedom from foreign intervention in its intemal

aftàirs. ,,160

The principle ofairspace sovereignty ofStates is a principle long weil established.

In Roman limes, this principle existed under the Latin maxim "Cuius est solum, eius est

usque ad caelum et ad inferos."

It became a principle ofcustomary intemationallaw.

In the aviation field this principle was tirst recognized in the 1919 Paris Convention on

International Air Navigation. 161 It was later confirmed in 1944 in the Article 1 of the

Chicago Convention in these terms:

" The contraeting States recognize that every State bas complete and exclusive

sovereignty over the airspace above its territory."

160 M. Iankovie, "Public Intematiœal Law"~ (1914), TrlllSDltiœal publisbcr5t IDe, DobbsFerryNY,at 114.

161 Convention Pona1ll Reglemenllltionde /aNQt1;gation.4erie1rne~ Paris, October l3t 1919.
This Convention WIS the 6rst air Iaw document to enler into force. For deIaiIs _ I.H. Diedcrjb..
Verschoor.~ and Developmmt ofAir Iaw" cited by Milde, supra DOle 7. See aIso Hcnaku, supra

• notel3. al 2.
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The concept of the territory ofaState is defined in Anicle 2 of the Chicago Convention

as "the land areas and territorial waters adjacent thereto under the sovereignty, suzerainty,

protection or mandate ofsuch aState."

The appearance of satellite navigation gives rise to the following question: does the

GNSS violate the well-established principle ofStates' sovereignty?

Two situations bave to he descnDed: the first one is the state ofavaiJability ofGNSS and

the second one is the use ofthe signais emitted from the navigation satellites systetœ.

The simple &ct of the GNSS being avaüable CID in no way he considered a violation of

the States' sovereignty principle.

Indeed the sateDite navigation system is based upon satellites wbic~ in the case of GPS,

are loeated al 20.183 Km; and, in the case ofGLONASS are orbiting at 19.100 Km.

These positions are fàr beyond wbat practiœ calls the national airspacel62.

There is no question ofsovereignty al such an altitude.163

The second situation is more complex.

1152 Even iftbe boundary betwem air spaœ and outer spIœ is still not cleœrmined wi1h scieatific precisi~
the locatiœ of GPS ad GLONASS satellites is, without IDY doubt, much tùrther beyœd the States
airspaœs.

163 At tbat altitude it is the Outer Spaœad the AniclenoftheT~of1967011priIIcipiesgowmiJIg lite
llCtivities ofStDles iIJ lire exp/oratio" andIR ofOfIIeT~ incillding lire 1IlOOII andotMrceIatitIl bodies
(hereinafter caIIed the 0IJIe!'Spoce Trary) wbich provides tbat"Outer spIœ, indudiDl the mOOllIDd OCber
celestial bodies, is Dot subject to national appropriatian by daim of sownilPltY, by mans of use or

• occupatiœ, or by IllY oIbermans".
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Indeed the current aetors of the GNSS providing satellite navigation are the US GPS and

the Russian GLONASS.

As was mentioned earlier, both ofthese are national programs. One is provided by the US

and the other by the Russian FederatiOn.I64

The fact that the signals come from these national systems could lead to the question as ta

whether there is any breach and violation ofother States' sovereignty.

It could appear that there is an American or Russian intrusion in other States'

sovereignty.

Moreover, anyone (such as Statesl65 and other potential users) equipped with a GPS or

GNSS receiver CID have access ta the data.

This situation, also, seems to constitute a violation of the sovereignty of the State

concemed.

There is aetual no violation ofany State sovereignty.

Indeed, as previously expJained, the GPS and GLONASS systems provide positioning

data.

To provide positioning data cao, in no case, constitute a violation of any State's

sovereignty.

164 Cooceming the providers Mf. Hcnaku pointed a W1rf interestiDg point.
He confirmed tbat the providcr states are Dot ob6ged to provide the sipals IDd tbat ifa Sille deddes to do
50 (and by tbat tàct to exercise its sovaeÎIDty) theyba~ to do it in respect ofthe Latin maxim "Sic utere
tuo ut alicnum nœ Iaedas". Indeed the exercise ofa rigbt c:m never cause injury ta the ript ofanocher
lep! personality. The difticulty faced by the provider appars ifthcre is my maUimCliOll in the satellite
sysIem wbich causes damage u a crash or a collisiœ ""raDie, in tbat~ the providcr, beÎDg in bis rigbts
by providing the signais. infiiDges the Latin maxim. See Hcnaku, supra note 13, al 196.

le By tbeir airarmy for example.
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What could constitute a violation ofaState sovereignty is the following situation: aState

would determine the air traffic fàcilities or services on the territory of another State

without that States' consent.

Indeed Article 28 ofthe Chicago Convention provides that:

Each contracting State undertakes, sa far as it may find practi~ to:

(a) Provide, in ils territory, airports, radio services, meteorological

services and other air navigation filcilities to filcilitate international air

navigation, in accordance with the standards and practices

reeommended or estab6shed from time to time, pursuant ta this

Convention•...

The Annex 11 166 ta the Chicago Convention mentions moreover that

Contracting States sball determiDe, [...] those plnions of the airspace and

those aerodromes where air traftic services will he provided. They shall

thereafter arrange for such services ta be established and provided in

accordance with the provisions oftbis Annex, [.•.]

The Article 28 establishes the principle tbat the States undertake to prome air navigation

tàcilities ifsuch is their wiI1.

They do DO~ however, bave the obligation ta provide tbem. The article uses the terms

U[...] 50 tàr as it [the State] may find practicaI, [...]."

The fiu:t of providing air navigation fàciIities or not is the exercise of the State's

savereignty.

Ifthe State chooses to provide such~ il will exert sovereign autbority over tbem.

166 Intmrtltiorul Sltmt/QnIs tmdRecolll1lle1ldedPrt1ctices -~;,. tNjficServices. ÂIf1Ja Il to tIte C01l11elltioll
• 011 lnlD7lJlliorui Civil~YiQtio, Tenth EditiOll- JuIy 1994 Chaptcr 2, 2.1.1 [hereinafterAme.r 11].
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No other SWe can interfere in overseeing these fàcilities witbout violating the

sovereignty ofthe other State.

The air traffic fàcilities include the Ars which themselves include the ATC.

The States then bave sovereignty, autbority and responsibility in the control of air

navigation as weil as in the promulgation and enforœment ofsafety regulations. 167

GNSS will never infringe on this sovereignty. The fàct that the signais give a positio~ a

location does not bave anything to do with the control ofair navigation.

The sovereignty ofthe States is in no way vioJated by the GNSS.

The principle of sovereignty of States over the airspace above their territory aIready

mentioned in an ICAO Councü Statement in 1994161 was reaffirmed in 1998 in the

Charter on the Rights and Obtigations of States Relating to GNSS Semees, wbich

provides that:

Every State preserves ils authority and responstbility to control operations

of aircraft and ta enforce safety and other reguiatioDS within its sovereign

[And tbat] The implementation and operation of GNSS shan neither

infringe nor impose restrictions upon States' sovereignty, authority or

responsibility in the control of air navigation and the promulgation ml

enforcement of safety reguJations. States' authority sball aIso he preserved

167 J.J{uang, "ShariDg benefi1s ofthe GlobIl navipliœ Sate11ite SysIeID witbin the nmework oflCAO",
Ram Jakhu, Space Applieatiœs (1997), lDstitute ofAir and Space Law, McGill UDiwrsi1y, Il 316.

161 lCAO COfIIICil SIiltewrellt oflCA.O Polû:y 011 CNSIAIMSystem~II tlIIIl0ptIuti0n, (MIrcb
99 1994) ICAO Doc. LCJ29.WPJ3-2 [bcreinaftcr lCA.O CNS!ÂTMCmmeil Statellltllt).
Ofcourse Ibis Policy (CAO Council StltaDeat is DOl a biDdiDl insIrument.

• 169 Chœ1fI'. supra nOIe 8, Il pananph 3.&).
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in the co-ordination and control of communications and in the

augmentation, as necessary, ofsatellite-based air navigation services. [l7~

It is important to mention here that the Charter, despite the coment that such a word couid

mean, is only a resolution ofthe ICAO Assembly.

Every State may then preserve its sovereignty, authority and responsibility in the control

of the aircrafts' movements and in the establishment and enforcement of safety

reguJations. l71

Before continuing, it is important to stress the fact that if the principle of States'

sovereignty upon their territories is a well-estab6shed principle, nevertbeless aState is

always free to waive il, ifsuch is its will.

Indee~ the States made a first step in the erosion ofthe principle ofStates' sovereignty in

the aviation field by creating together a certain movement of globaIization and

liberalization ofthe air transpon. It is important ta underline tbat they chose 10 do 50.

The States sovereignty principle was not vioJated in the true meaning ofthe tenn. Il was

more accommodated witbin a certain context, which, in the case of the globaIization and

bDeralization, were the benefits that such a system could provide to the national airlines.

Concerning Air Traf6c Servîces, such as ATC orA~ a State cao agree to bave ils

sovereignty accommodated. It is not derogation of the principle of sovereignty but an

accommodation ofit.

170 Ibid. Ilparagrapb3.b).

• 171 See &Iso Rio Canferenœ WW/IMP·WP/IO (l1l519lh Item S, Il3.
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Sorne countries9 for example9

112 decided to band over the management ofATS to private

companies.

Another example is the existence of regional ATM arrangements. These situations

function weil because sorne States agreed to accoDDDOdate their sovereignty by these

meaDS.

The Annex Il foresees expressly this situation in these terms:

"Except ~ by mutual~ aState may delegate to another state the

responstbility for establishing and providing air trafIic services [173] in f1ight information

regions, control areas or control zones extendiDg over the territories ofthe former [174]."

The note about this provision recalls tbat

.. Ifone State delegates to another State the responstbiIity for the provision ofair trafIic

services over its territory, it does 50 without derogation ofits national sovereignty."

No violation will ever he tolerated ifit is agaiDst the pofitical will ofthe State concemed.

The consequence of an accommodation is that the State concemed will bave to bear the

disadvantages ofthe sovereignty losses but will aIso benefit mm the co-operation.

Professor Wassenbergh accurately summarized the situation very weil with these words:

~ States are Cree to choose wbat they feel is rigbt...l'be ultjmate cboice is between

absolute independence and "national" freedom on the one band and international

112 As New Zaland, Australia and Bri1ain. See W. GuldimlllD, ~ s. Kaiser, Mf'uture Air NaviptiOll
Systems, Lepfand Institutional Aspeds"(l993), Maninus NijhottPubIisbcrs, Dordrecht, Boston, Lanclœ.
al 184.

113 Ars includes the ArC servi~ the Oight iDformatiœ service and the alertinl service. See ÂIIIItZ Il.
supra noce [66, Il CbapIer 2, pIII'IIrIPb 2.3.

114 Ibid.. Chapter 2, panpaph 2.1.1.
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economic, financial, tecbnological, social mi enviroomcntal inter-dependence and

international co-operatiOn.,,175

To conclude on that legal issue, the GNSS can in no way constitute a violation of the

centuries-old principle ofsovereignty ofStates.176

2. Univ.....1acceuibility without discrimination

Another legal issue about the GNSS is that an universal access to the services provided

by the GNSS bas to be guaranteed: the access to the GNSS services bas to he maintained

without any discriminatiOn.
l77

This principle seems logical in a system wbich bas the purpose to be global and universal

Co-operation is the key to suceess.

The Rapporteur of the Panel of Legal and Technical experts on the establisbmeDt of a

legal framework with regard to GNSS17
• reminded to the participants that "il was not

115 A. K~ "Sovereignty under great pressure ta aecommodate the growinB need fer globll •
operatiœ" (Deœmber 1995), IC4.0 JOJI17IIl1, Vol.50, Nr.IO, al 21..

116 It is interestinB to mentiœ that Europe is awue in the creatiœ of Galileo of the need to presene
sovereignty ofStates in the provisiœ ad control ofrldiœavipliœ services and meotiœed tbat dùs &ct
was an elanml ofthe poIitical dimensiœ ofGNSS.See GNSS Rigil Level GroIIp, ~tJ.Hoc working GnnIp
on tlte Set-Up ofQII orgtlIfiztlIion~for~ Draft 1"11IIIl Rqort May 1999. [haeinafter GNSS
High Level GroIIp Draft Fl1ItIl Report}.

177 Il may be ÏDtmsbDg ta recaU tbat die principle ofDon-discrimiDatiOll gcMmS aIso the exploratiœ IDd
use ofOuter Spaœ. Article 1ofthe OIIlerSpQce TMJty, SIp'Q nOIe 163.

• 111 LTEPI2Mon~ 6-10 October 1997..
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discriminatory to treat differently persons who were not in the same positio~ but it was

discriminatory ta treat differently persons who were in the same position.,,179

The Article lS of the Chicago Convention establishes the principle of non discrimination

in the following terms "The like uniform conditions sbaIl apply ta the use, by aircraft of

every contraeting State, of ail air navigation tàci1ities, including radio and meteorological

services, which may he provided for public use for the safety and expedition of air

navigation."

The principle of Don-discriminatOry aceess to air navigation assistance is then weil

established intemationally.110

The non-discriminatory access to GNSS does not seem therefore to mise any objection.

Moreover, ICAO Council already mentioned the principle of universal access in 1994 in

a Poliey Statement related ta the CNS/ATMIII but this instrument docs not bave any

legal binding force.

The providers of these services themseives decJared the application of the principle of

universal accessibility without discrinùDation. lDdeed the existing components of the

GNSS, the US GPS and the Russian GLONASS, were decJared in 1994 by their

respective govemments as beiDg avaiJable "on a continuous world..wide basis" and "on a

non-discriminatory basis to an users ofcivil aviation."Ill

119 Ibid.. at 1:29.

110 As weil as natiœally. See US national Courts cases sudl u Aerlineas Venezulana v. dIde c:ountry
airport, 1960 c:ited by P.B.1..arsal, supra nOIe 95.

lIt ICAO had aIready declared this principle. see [Cf0 CNSIÂTMCOUIICil Staterrterlt. !fIP"rl note 161.

112 See LcItcr froID the Adminislralor of the FAA to the President ofICAO Cauncil (0d0bcr14, 1994~
• Aaacbment 1 to Swe Lctter LE4I49.1- 94/19 (1Dldaled) cited Milde, srqwa Dore 7,11317.
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Ofcourse this type ofcommitment is an unilateral statement issued. to ICAO, wbich does

not possess any legal authority ta enter ÏDto a formai agreement conceming the GNSS.

ICAO reaffirmed this principle in the Charter in these tenœ:

"Every State and aircraft of an States shaIl have access, on a non-discrimiDatory basis

under uniform conditions~ ta the use of GNSS services, including regional augmentation

systems for aeronautical use witbin the area ofcoverage ofsuch systems.,,183

Ofcourse the Charter is only a resoIution adopted by ICAO Assembly.

The principle of good fàith appears to constitute the only guarantee ftom which the

international community benefits.

1t is interesting to note that universal access is aIso established for the Communications

settor.

But in that field the guarantee ofgood tàith is made stronger by the existence ofanother

guarantee: competition in the market.

Ind~ the pressure ofthe market is real1y present in the field ofcommunications.

If a provider Iimits the acœss ta the services he proposes, the user will choose another

provider, which guarantees him aœess without discrimiDation.

It is the law ofthe market.

Moreover the satellite colDlllUDications providers mention express1y in their

constitutiooal sets that tbey guarantee universal accesstbi1ity witbout discrimination. IM

In the field of the navigation, the pressure of the market does not constitute a real

safeguard for the user.

III See Charter, svpra DOle 8, Il parapaph 2.

114 J.. Huang, M.A lep! &u1ework for GNSS, in InlegJating GlobIl Air Traftic: MmlFDent. Guidina Civil
• Aviatian into the 21- Century" (1998), publisbedby ISC IIld ICAO, Il 157.
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Ind~ until DOW, there were only two satellite navigation syst~ GPS and GLONASS.

The US and Russia are the only signaIs providers and the only States to control the space

segments.. The other user States do oot control them.

Moreover, as was aforemention~ GPS is the ooly one aetuaIly reliable.1lS

Competition in this market was, for that reason, non-existent..

The situation is changing with the setting op ofthe European GaIüeo program, which will

come on the market to compete with GPS.

Creation of the European element in the GNSS will guarantee, undoubtedly, more non·

discriminatory access ta the GNSS.

3. Continuity1. and quality117 of the .ervice

The service provided bas to he reliable and available on a continuous basis.

The continuity ofaservice bas two definitions: a legal one and a technical one..

The LTEP/l being, of the opinion that the principle of"continuity" in bath technical and

legal senses bad to he affinned, defined these terms as foDows:

In the narrow tecbnicaI sense, continuity may refer to effective

arrangements to minim~ the operational impact of unavoidable system

malfimctions or tàilure and 8Cbieve expeditious service recovery..

115 GLONASS is indeed las reliable teebnically IS weU as politically Iba GPS.

116 The continuity is w:ry close to the cœœpt ofavailabiIityofthe service cœœmed.

• 117 The qualityofthe service is related to the 1CCUrICY. reliability lIIlCI inteBritYoftbat semee.
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In a wider legal sense, continuity may aIso mean the principle that the

services are Dot to he interrupted. Modified, altered or terminated for

miIitary, budgetary or other non-technical re8SOns. 11l

The technical sense of the term "continuity" means that some arrangements bave to he

undertaken to "rninirnize the operational impact of unavoidable system malfunetions or

failure and ta achieve expeditious service recovery.,,119

The legal sense ofthat term means that the services will not he interrupted "for miIitary,

budgetary or other non-tecbnical reasons."I90

Unfortunately, at the present stage, the assurance of continuous service cannat he

guaranteed for two reasoos.

The first is that the GNSS was always declared to bave the obligation to respect the

provisions ofthe Chicago convention.

Now the Article 89 orthe Chicago Convention191 provides that the States bave a fteedom

of action in case of war and decJared national emergencyl92. Therefore, the service

provider of signais coukl interrupt the provision of the service in case ofwar or declared

national emergency.

The term ofwar is quite clear and limited.

1" LTEPIl (November25-30,1996h Mœtreal,at3.5.

119 See Mil~ supra DOle 7, Il 320.

190 See ;bid.~ al 32t

191 The Article 19 of the ChiCDgO ColMmIion provides tbat: II. In case of war, the provisioas of this
COIlYelltiœ shan DOl afFa:t the freedom of lCtiœ of any of the c:omractinl States afrected, wbelbcr u
belligerents or as neulra1s. The same principle shaII apply iD the eue of my c:ontnetinl State wbich
declares a State ofnational emergency and notifies the &ct to the Council."

192 The YieJrI'IQ CollVeltlion on tire ÙlW ofTretIIia of1969 provides a simiIar provisiœ in its llticle 73.
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"'War may he descnDed as the defense of the interests of one or more States or the

pursuance of objectives by means of armed forces. This is a de facto situation in the

relations between States in which means offorce are used."193

But the declared national emergency is not 50 clear and cm caver a large number of

situations.

The second reason is that the principle of continuity of the service was afiirmed in

documents which are not binding.

The assurance ofcontinuous service was indeed afiirmed in the ICAO Council Statement

in 1994 and reiterated in the Charter in 1998 in the foUowing terms:

Every State providing GNSS services, including~ or under whose

jurisdietion such services are provided. shan ensure the continuity,

avaiJability, integrity, accuracy and reliability of such servic~ iDcluding

effective arrangements ta minjmjœ the operational impact of system

maIfimctioDS or fàilure, and ta 8Cbieve expeditious service reoovery. Such

State shaIl ensure that the services are in accordance with ICAO

Standards. States shall provide in due time aeronautical information on

any modification ofthe GNSS services that mayatTect the provision ofthe

services.lM

As was aforementioned, the Charter in a simple Resolution.

The guarantee to provide a continuous service is then in DO cases a reallegal obligation.

193 See M.lankovic, supra note 160, al 349.

• IMSee Chanert nqn note 8, IlpII'IIrIPh 4.
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That filet cm bave serious consequences because the GNSS is becoming the primary

means ofnavigation and may, perhaps, bec:ome, one day, the sole means ofnavigation.

Indeed, a single provider could para1yze, by its unilateral decision. the whole worldwide

air transport system using GNSS by interrupting the provided service.

There ~ for the momen~ no guarantee for the users to benefit ftom a continuous service.

There is a need to affirm this principle in a legal framework, with perbaps sorne

exceptions, to avoid any contradictions with the Article 89 ofthe Chicago Convention.19S

As Professor Dr Milde Mote, il is not only an aet of God that may disrupt the GNSS

services but aIso any "vital interests" or "aet ofselt:preservation" of the States conœmed

or simply "Jack offunds."I96

Conceming the quaüty of the service, the idea is to assure the integrity, the accuracy and

the reliability ofthe service to the users.

The current existing systems by themselves cannot provide alone such a quality of

service.

Additional syst~ as previously~ provide integrity monitoring as well as

augmentations and meet, consequently, the integrity, accuracy and reliability

requirements needed ta assure the quaüty ofthe service.

195 However, therewu DO unanimity in the LTEP/I conœmiDg the &ct wbcdaer the lep( fiamework wouId
orwouId Dot cœtaÎll exceptiœs to the principleofcontïnuityby alIowing interruptions or suspensÎOIl ofthe
service for DOIl-tee:lmica1 rasons.

196 See Milde, supra note 7, Il 320.
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4. Cost recovery and financing

Financing and cost recovery issues, with respect ta GNSS, are difticult issues.

In ICAO there is a special Panel in charge of these delieate~ the Air Navigation

Services Economies Panel (ANSEP).

ANSEP's roIe is ta provide "guidance on funding, charging and cast recovery as weil as

related organizational and managerial aspects [ •••l" ofGNSS provision and operation.197

However, the Panel of Legal and Tecbnical Experts on the establishment of a legai

framework with regard to GNSS (LTEP) examined aIso the financing and cost recovery

of GNSS by dealing with the legal~ but ooly the legal aspects, ta avoid any

overIap with ANSEP.198

From a tinancial point ofview, GNSS is just anotber navigation aid.

The texts applicable ta navigation services apply to GNSS.

Two texts are of particular importance: the Chicago Convention199 which is the basic

policy and its Anicle IS reJated ta airport and simüar charges;200~ ICAO StatementOI

on Charges for Air Navigation Services wbich gives more detailed policy guidance.202

197 Air Navigation Services Economies Panel. Report on ji1lQltCial and re/atm organizotionlll QIIf;/
manageritll aspects ofGNSS (May 1996), ICAO Doc 9660, at üi [hereinafter~EP Report].

191 See LTEP/J. svpra DOle 188, Agenda Items 5 & 6~ Il5.5.4.

199 It bas to be recaUed that the Chicago ConWDtiœ is bindiDg between the Manber States.

2œ The term "similar charges" includes air naviptiœ services cbIrges. See MIlIIIIIIl 011 Air Navigation
Services Economies (1997), Third Edition. ICAO Doc 916113 [hereinafterMlIIIIIalI•
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The Manual on Air Navigation Services EoollOmic~03 is aJso usefuL

GPS and GLONASS are, as previously mentioned, currently ftee of user charges.204 The

States' intention is moreover ta continue to provide the services ftee ofcharge.

The States provid~ the US and the Russian Federation, bear the total cast of the

systems.

In the case of the US, the GPS system is financed through general tax revenues as well as

through air transportation tmst fimds that are SUPPQrted by a fuel tax or value added

tax.20S

The US and the Russian Federation promise to continue to provide GPS and GLONASS

free ofcharge, however, the future could he diftèrent.

Furthermore, the augmentations systems are not free ofcosts and the development ofthe

CNS/ATM, ofwhich the main element is GNSS as weil as the European Galüeo System,

aIso, will not he fioee ofcharges either.

For this reason it is interesting to examine bow ICAO deaIs with the financing and oost

recovery ofGNSS.

Ml Unlike the Chicago Convention. the Statement is Dot binding but imposes on States a Slrœg mcnl
obligation.

202 Slalemenl by the COflllCil to COlltl'tlCting Slales on c1ttlrgesfor Airports and~;,. Navigation Services
(1997) Ftfth Editim, ICAO Doc 901215 [hereinafter State1lre1lt on C1ttlrges]..

203 See ManIIlJl. nqwa Dote 200..

2D4 As a reminder, GPS was otreredhe ofcosrs 10 the uscrs for 10 yan and GLONASS for IS years.

20S See Larsen. ntpra Dote 95•
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(i) Basic principles

There are two basic prineiples relevant ta this matter.

The first general principle establishes tbat ~-where air navigation services are provided for

international use, the providers may require the users to pay their sbare of the related

costs [...],,106

It is also repeated in the Manual on Air Navigation Services Economies as foUows: ~An

States are ful1y within their rights to recover the costs of the services they provide to

aircraft operators through charges.,.107

It is thus established that for any service provided the provider may charge the users for

the service provided.

The second principle is the non-discriminatory principle for eharges.

ICAO's idea is that charges bave ta be imposed in a non-discrimiDatory way.

The 1994 rCAO Council Statement provided that "any recovery of costs incurred in the

provision ofCNSIATM services shall he in accordance with Artiele 15 ofthe Convention

[ •••].,,201

The Air Navigation Services Economies Panel in ils Report on financial mi reJated

organizational and maoagerial aspects of Global Navigation SateDite System (GNSS)

provision and operation.209

206 See Slatement 011 ChtIrgu, nqwa note2~ at paragraph 32.

207 See MilIDIIlI. supra note 200, Il paragraph 1.5 in fine.

2DI See lCA.O CNSIATMCtnI1ICi[ Slatelfte1ll, nqwa note 168. The Councilslatmlent provicled afso tbat the
cost recovery bas to be in accordInce to the StIIeIIleDts by the Council to COIltraetiDg States on cIwps for
Airpons and Air NaviptiCXl Services. However dûs fast document does DOl baw the bœ of raw and
constitutes œIy aguidelinCt amoral obliptiœ œ1be States œly. SeeMiI~ supra nace 7~ Il321.
See aIso Rio Conference, WWIIMP WPI8 (2312191), item 3 Il3.3.
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The LETP/I repeat~ uTbe Anicle IS was generally applicable ta the costs recovery

scheme ofGNSS services.,,210

The Charter in 1998 reconfirmed the same idea in these tenns: "States recognize that any

charges for GNSS services shan he made in accordance with Article 1S of the Chicago

Convention.n2ll

The Article 15 of the Chicago Convention, which is binding on the signatory States~

provides the non-discrimination principle for charges for an air navigation tàcilities

provided for public use in the territory ofa particuIar State.

If the application of the tirst principle to GNSS does not cause any trouble, the

application ofthe second needs sorne clarifications.

If ICAO is 50 sure about the application of the Anicle IS of the Chicago Convention ta

GNSS, however, caution is essentiaL

Indee~ the application ofthis provision to GNSS cannot he made automaticantl2
•

GNSS is a service provided on a global basis. GNSS is a worldwide system. One single

system does not cover any more definite national territories.

The provision of Article ISis related ta the charges of an air navigation fàciIities

provided for public use in the territory ofa panicuJar State.

209 SeeANSEP Repon. supra note 1979 at 3.4.

210 LTEP/I at 3.28

211 Sec Chanu. supra note 8, at paragraph 6.

212 See Milde, supra note 7, at 321.
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ICAO"s will to apply the non-discrimination principle to the charges in GNSS is laudable

but to base the application of this principle ta GNSS on Article 15 seems to exceed the

meaning ofArticle 15.

The application of sucb a principle ta the GNSS charges is essential but this application

bas ta he adapted ta the global nature ofsuch a service. For this reason, il cannot he based

automatically on Article 15 ofthe Chicago Convention.

(ii) (CAO's method to determine GNSS finaneiallBd eost-reeovery

As previously mentioned, the panels in charge of ICAO for tinancing and cost-recovery

related to GNSS are ANSEP. LETP is in charge ofthe Iegal aspects.

The ANSEP panel examined five sources of GNSS components fimding2lJ: direct

contnoution from GOVernmemslI4
., debt financing215, intemally generated resources216

,

equity financing and leasing217.

It stresses the need ofco-operation among States in the recovery ofthe costs and aIso the

filet tbat other major users ofGNSS, other than the aviation sector, exïst.

ANSEP estabIished aIso a cost-recovery methodology for GNSS.211

213 SeeANSEP Rqon• .nq.wanote 197, at 3.3.

214 Which would depcnd on two elements: the organizatiœal form ofthe GNSS services providing and the
types ofGNSS c:omponents involved.

21~at will depend on the vollDDe and sttength ofthe traffic to determine ifthat optiœ will service the
debt.

216 This term mans depreciation and reWned profits.

217 This option couId apply to integrity monitoring, to augmentatiœs (wiele or local ara) by the leasingof
for example computers.
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It defined two categories ofcbarging methods for GNSS.

The first method states that the users would he cbarged directly by the satellite service

provider on the basis of the amount of service received and the second states that the

users would he cbarged through Ars provider or State. ANSEP mentioned the

diflicuhies of implementation that such amethod would tàce.

Some methods were suggested for the second category: charges levied on users of air

traffic services (air navigation cbarges)2199 royalty paymems220, licence f~l, levies on

passengers, fteight and/or fuel.m

ANSEP made five recommendations related to the financlng and cost-recovery~.

The 6rst recommendation is related to the guarantees ofservicing and repayment of Joan.

The second recommendation refers to the cooperation amoog the States in cost recovery.

The third recommendation relates to the financiaI imperatives for accelerating the

amendment procedures for regional air navigation plans. The fourth one relates to the

allocation of GNSS costs attnbutable ta civil aviation among user States. The fifth

recommendation deals with the raie of ICAO in fiDancial and administrative aspects of

GNSS.

The ICAO Councù approved these recommendatioDS.

211 SeeANSEP Repon. !IIpI'ClDOIe 197, al 11.

219 This metbod wouId baw the advantage to be closely related to the~ tbm demand and use of the
service.

220 Whicb would be a royalty fee imposed on equïpmeDt on initial purcbase.

221 This would take the form ofID annual service cbarp imposed CIl usas.

m SeeANSEP Report• .fIIP'CIDOIe 197, al 3.1 1.1J•

m See ibid.. Il (vitl.
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The Iegal panel will deal with various legal aspects such as in States co-operation in cost-

recovery.

The worles of ANSEP are the most relevant dealing with financing GNSS because of the

financial and economics experts sitting on the Panel

The legal expens., however., examined GNSS financing. Their works have to he

mentioned in order to have a global view ofICAO's work on GNSS financing.

The majority of the expens ofICAO LTEP II agreed on that financing and cost-recovery

ofGNSS bave to he etrected through user charges.224

Conceming the Iegal entity that wouId charge the users., the panel repeated the charging

methods suggested and analyzed by ANSEP and examined the advantages and

disadvantages oftwo options.22S

For recalL the first method is the following: the States would levy the charges.

The advantages of this option mentioned by LTEP II would he tbat the States bave the

experience in and the organization for collecting charges. Other advantages would he tbat

the States bave the power to impose the payment of the charges and tbat a strong linkage

wouId he established between the current and future charges.

This method bas disadvantag~ such as the &ct tbat the charges would he centraIized and

that an ad hoc mecban;sm would bave ta he created ta distribute the charges ta the

providers. Another difficulty would he tbat the user could he charged twice if two

providers provided the service in the same area(as GPS and GLONASS do at present).

224 LTEP12-WPI2 Report on the results ofthe informai sune)' conduded bywon 112.3.3.

225 LTEP12 wpn Il 3.1&3.2.
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The second method is that the charges would he Ievied directly by the providers.

This option bas aIso both advantages and disadvantages.

The advantages of a direct charge would he a simple financial cbanne~ a certain

fleX1bility conceming the amoUDt's adaptation and one single payment by the user ta the

provider used. The disadvantage of that situation would he mainly provider insufficient

experience in financing and provider diflicu1ty in obtaining payment.

80th methods are stiJl being examined by the experts.

If the experts agreed on the fàct that the financiog and cost-recovery ofGNSS bave ta he

done through the user charg~ there ~ however, no majority conceming the specific

forms to charge the users.

Severa! relevant proposais were mentioned in the RecommeDdation 14 of LTEP and

proPOsed al the Rio Conference.

Indeed, as already mentioned, GNSS is the central issue ofCNS/ATM system.

For tbat reason, the financing and cast recovery issues examined by LTEP were reported

ta the Rio Conference in 1998.

On that occasion le.AO made an aœlysis of the casts and benefits of CNS/ATM226 for

providers and ~7, wbich is the basic step to detemûne the financing and cast

recovery ofa new system.

It was establisbed tbat the implementation of CNS/ATM would lead ta signific:ant

benefits ta air transport. ICAO calculated that the implementation of CNS/ATM would

lead to an 8IIKlunt ofUSS6 billion per year casts savings ta civil aviation.

226 It bas to be recalIed Ibat the main componcnt ofCNS/ATM is the GNSS.

• 227 Rio Cœfi:rence, wwlIMP-wpn.
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The air carrie~ users of the new syst~ will indeed enjoy significant financial benefits

by operating more efficiendy in using more direct routings and preferred flight profiles,

and by saving fuel thanks to a reduction ofdeJays due to an increased airspace capacity.

Ofcourse they will have to invest in new equipment.

The costs of the investment in new equipment include ''the equipment procurement and

installation labor and hardware [but aIso] [...] a share of the certification costs for the

new systems" and there may also he costs associated with aircraft down time or out-of:

service time required for installation.,,nI

The States that provide the system and support its costs will aJso benefit from the

implementation ofCNS/ATM system.

Safety will he improved as weil as reliabiIity and efficiency.

The developing countries will bave the chance ''to enhance their inftastructure to bandle

additional traffic with minimal investment and atl"ord opportunities to modemize

inexpensively.,,229

ICAO made three recommendations in the Rio Worldwide CNS/ATM Systems

Implementation Conference concerning the financing and cost recovery ofGNSS.230

ni Rio Conferen~ WW/IMP·WPI20 al 2.3.

Z29 Ibid.. al 5.3.

230 Rio Conferen~ WW/IMP·WP/IJtem 5. lbese recommendatiœs are bued upon the works dœe bylbe
LTEPII ~ LTEPI2 and LTEPI3. Mr. Henaku remarie tbat ilwu inc:redible tbat the LTEP spent 50 much lime
on the tinancing issues which are the task ofthe ANSEP. See~nqnOde 139 11 249.
"Recommendatiœ 12: GNSS services sbould be considcred as III intematiœal service for public IRwith
guarantees for aœessibllity9 œntinuity, and quality ofthe services.
The principle ofco-operatiOll and mutuaI assisam~ as CDUllciated in the Draft Charter œ the Ripts and
Obligations of States relating to GNSS Servi~ sbould be 8pplicabl~ a fortiori. tG the c:ost recovery of
GNSS.
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It is interesting to note that ICAO insists once IIlOre231 on the application of the principle

ofco-operation and mutual assistance for cast recovery.

Moreover, ICAO insists on the fàct that aviation cannot he the only sector to pay the

costs ofGNSS.232 It stresses the tàct that the costs have to he spread hetween the aviation

users and the other users ofGNSS such as maritime sector, tnlckîng industry, agricuhure,

and surveyors.233

Recommendation 14 contains a Im: ofseveral methods for fiDancing GNSS.

It includes a yearly subscription charge per using operator or aircraft, Iicense fees,

charges per flight, charges per phases of fIi~ charges based on total passenger-

kilometers and ton-küometers, or reguJar en-route charges.

Recommcndation 13: ln the absence of a competitive environment regarding the provision of GNSS
servi~ consideration should be given as to whether mechanisms should he desirable to pment abuse of
monopoly power on the part ofGNSS providers.
The administrative mechanisms for GNSS should be at multilat~ regiœal and natiœal leveL The
Danish-lcelandic Joint Financing Agreement could be a model but this wouId not exclude the use ofother
types ofmedlanisms, including existing regional arrangements.
[In the Danish-lcelandic Joint F'manc:ing Agreement, the airnaviptiœs facilities arejointly financ:ed bythe
contrKting States, operated by Denmark and lceland and the secrewy general is responsable for generally
administering the amngements.]
Cast recovery schemes. ifany, should ensure the reasonable allocation ofcosts among civil aviatiœ users
themselves and among civil aviatiOll users and other system user5.

Recommendation 14: The aviation user cIwges wbic:b May be considered as possible melbods for
financing ofGNSS include the foUowing:

a) Yearly subsc:riptiœ charges pel' using operator;
b) Yearly subscription charges pel' using aircraft;
c) Yearly/monthly liœnse fees;
d) Charges pa' ftigbt;
e) Charges in respect ofdi1ferent phases offlight;
f) Charges bIsed on total passmger·kiIometers and tœme-kiI011leter5;
g) Regular en·route charps; or
h) A combinatiœ ofthe above.

The princ:iples recommcnded in the ANSEP Report and in ICAO GuideÜDes should in anyevent be taken
into account."

231 This princ:iple WIS iDdeed aIready mentiœed in the ANSEP Recommendation No 2 two~ carüer.

m In the Committee FANS II, this idca of sbaring the COlIS wu aIready mentiœed iD these tenDS:
14Arrangements must ensure reasonable aI10catiœ of costs betwecn the user SIIte5, aviation and other
systems users". FANS W3-WP/17 GuideliDe m-6.

23J See Chapter nC. Applieatiœs aIxwe.
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5. Certification of the GNSS

i6GNSS, like other air navigation facilities, requires certification by the relevant

authorities ta ensure tbat it complies with navigation performanc::e criteria related to civil

aviation safety.n234

Certification can be defined as "an adjudieatory process whereby govermnent makes a

determination ofeligibility based upon a fàctual presentation by the applicant.n23S

Before going further, it is essential ta recaIl tbat certification of GNSS bas to he

distinguished from the authorization provided for the use ofGNSS.

Indeed the certification of GNSS is a tecbnical matter that refers ta the conformity, with

cenain criteria; the authorization ta use GNSS is a "policy matter, which is a decision to

he made by each State and will he based on its natioœ1 policy consideration".236 This

section is dealing with the certification ofGNSS and DOt with the authorization ofils use.

The WorkiDg Group n (WG mofLTEP dea1s with the GNSS certification issue.237

LTEP put forward eight recommendations wbich were presented at the Rio Conference in

1998.238

234 J.Huang, "l)evelopment ofthe Long.Term Lepl fnmework for the Global naviptiœ SatelliteS)SeID"
(1997)~ Part l bnalsof~;,. tmdSpace Law SIS9 1t S93.

D! See MA Dcmbrott "Certifieatiœ and lDspectiœ: An Ow:rview ofOovemmmt LiabiIity" (1911-12)
47 J~iTL.ei Co",. 229, al 231.

236 LTEPJ2.WP~ at2.1.3.

• m The otber tapies dealt witb in. WG n were: lIdmini5lrltÎœ, fiDancinllDd cost recovery and 1iabiIity.
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These eight recommendations are related to the legal aspects ofcertification.

Three~9 are relevant : the certification authority, the certification procedure and

the certification standards.

(i) Certificatioa authority

Cenification is performed at the nationalleveL The certification authority is the national

govemments and tbey have the respoDSlbility ofcertification.

In the 291h Session of the Legal Committee in 1994, it was envisaged tbat the GNSS

providers would have ta obtain certification ftom reAO.2otO This idea was quickly

rejected by the first LTEP: the national govemments will assure this function.241

ICAO will play, however, a limited role in the process of certification: it will serve only

as a forum ta exchange information and to co-ordiDate them.

This information is essential for the user States ta know about the reliability of the

system.242

Recommendation 7 provides that raie to {CAO in these terms "[...] additional

information [...] should be made available and distributed tbrough ICAO. [...]."

231 Rio Conference. WWIIMP-WP/ll.

239 Raised in LTEP/I.

240 Report of the Rapporteur on the Consideration with Reprcl to the Global Naviptiœ Satellite Syslcm
(QNSS) of the Eslablishment ofa LegaI Framework, Legal Committee 29* sessiœ. Mœtreal4-15 July
1994~ LC/29-WPI3-1.

241 LTEPII Report on agenda items 5&6 al 5.3.1.

242 W,Ac:cess 10 infŒmatiœ is a c:rucial!lep in the proc:ess ofcertific:atiœ. States which do DOl eenifY but
autborize the use ofGNSS aIso need eenain iDformatiœ to satisfY themselws conc:emiDg the reliabilityof
the system."
"The user State Deeds to obrain detaiJed desip and hislorical data &am the OWIlas md opentors of the
various ONSS canponents appnwed for use in ils ainpIœ fer the pmp0se5 of; iIfIer alia. ICCiclent
investiptiœ". LTEPI2·WPI2.
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Recommendation 8 identifies the functions of ICAO forum for excbange of information

on GNSS certification.

{CAO will play this role through implementation groups and regional planning.

The Recommendation 2 is not really clear exaetly wbat mie is assigned to ICAO beyond

the adoption of SARPs but it is certain that {CAO bas no jurisdiction to validate or to

veritY GNSS services in accordance with SARPs.

The only task of ICAO related to the certification of the GNSS is, as aJready mentio~

to provide a fomm for information excbanges between the Providers and user States.

(ii) Certificatioa Raadards

Conceming the standards of certification. the experts of the Panel generaI1y agree after

debates that certification bas to take place in accordance with ICAO standards.

The recommendation 3 confirms that "States providing signals-in-space, or under whose

jurisdiction such signais are provi~ sball certify the signais-in-space by attesting that it

is in conformity with SARPs."

The SARPs will caver, as noted in the Recommendation l, the. system performance

criteria of relevant satellite components, signal-in-space, avionics, gromld fàcllities,

training and licensing requirements. It will aJso oversee the system as a whole entity and

contain tàilure mode information to cnable States to determiœ the safety impact on tbeir

air traftic service.

For certain autho~ if the SARPs are not~ the article 33 of the Chicago Convention

will appty243•
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This article provides that:

Certificates of airworthiness and certiticates of competency and licenses

issued or rendered valid by the contraeting State in which the aircraft is

regist~ sbalI he recognized as valid by the other contracting States,

provided that the requirements under which such certificates or Iicenses

were issued or rendered valid are equal to or above the minimum

standards which may he established from tilDe to lime pursuant to tbis

Convention.

In other tenus. ifthe SARPs are not~ the States will bave the poSSlbility to decIine the

recognition ofthe validity ofthe certifieate.

At least one author, Professor Dr. Milde, rejects any reference to or analogy with Article

33 orthe Convention which dea1s with a completely unreJated issues.

Practical1y, the States users will wish to ensure that the States providers comply with the

SARPs.

Recommendations 4-S provide tbat the States providers sbould aJso eusure application of

ongoing safety maœgement proœsses and should produce a safi:ty system document.

PracticaDy, it is quite difticult to receive information from GNSS space segment

providers regarding the technical spccificatioDS and the safi:ty aspects ofthe system.

On one~ States users rely on tIWi same system;~ on the other~ the States

providers do DOt want to reveal the secrets oftheir system.

243 1. Huang, "ICAO Panel of Experts EYllDining the MIlly Lepl Issues Pcnaininl to GNSS" (October
• 1997)~ICAOJ~at21.
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The safety impact assessment system contained in Recommendation 5 aIlows the

provider to operate bis system without giving a detaüed a priori reguJation ifa document

is published related to the safety of system containing detaüs about the system's safety

aspects and. ways to prevent any danger.

This allows the operator to keep the secrets of bis system and it gives to the concemed

reguJator and user and institutions the assurance that they are dealing with a serious

provider.

This system leads to the understanding tbat the maintenance and supervision of the level

ofsafety is not in the bands ofthe regulator but in the bands orthe provider.

(iii) Certification procedure

Conceming the certification procedure, the certification is, as mentioned above,

perfonned at the national leveL The national authority in charge of the certification will

then determine the procedure ofcertification.

But, if the States agree, it is always poSSIble to perform certification through a regional

body. In this case, the procedure of certification will be determined by this regional

entity.
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6. Liability

It might seem pessimistic ta talle about Iiability.

Indeed ta taIk about liability means to study aetual and potential occurrence of problems

such as fàilure in the system, which causes or could cause damage ta persan or property.

Nevertbeless, to examine the legal issues without exarnining the liability issue would

create a gap in the attempt to provide a global view on GNSS.

Liability is one ofthe most complex and controversial issues in Iaw.

Liability cm he defined as .~ the accountability ofa persan or entity for damage caused ta

another persan or entity as defined and regulated by a particular set of rules and

principles.,,244

The creation of GNSS forces the teclmical aDd legal experts of ICAO ta address the

question as ta which liability regime wül apply ta GNSS.

The Iiability in GNSS is, unfortunately, stiJl an UDreSOlved issue. Tbere are sti1l many

discussions conceming the relevancy of creating a specifie Iiability regime for GNSS,

and ifso, wbat type ofliability would apply.

244 WG1 Papcr 3 Definitiœ of the Requirements for A Liability System fir GNSS-2, June 21 1999
European Commissiœ al 1.2.
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One of the difficulties of the matter is the fact that GNSS involves several categories of

law: private, public, air and space.245

The contraetual relationship between the provider and the user is a relationship in private

law: the non-performance of its obligation by the provider may constitute a breach of

co~which wiIllead to liability.

But the provider, and often the user,246 are States.

Indeed, the current providers of GPS and GLONASS are the US State and the Russian

State and, as soon as States are involv~ public law is concemed.

Both Space Law and Air Law can, in a cenain way, he conœmed by the GNSS.

The authors express different opinions as ta the application ofone or the other ta GNSS.

Conceming Space Law, the Articles VI and VU of the Outer Space Treaty,247 as weil as

the Convention on the International Liability for Damage Caused by Space Objects,248

could apply to GNSS. In the field of Air law, Articles 28 and 37 of the Chicago

Convention are related ta air navigation aids.

Another difficulty is that any Iiability regime bas always to respect a certain balance

between the interests of the parties: the victim bas to he adequately and eftèctively

245A. Kotait~ "lCAO's lole with Respect tG the lDstitutional Arrangements and Lepl Framework of
Global NavipliOll Satellite System (GNSS) Planning and Implaneotaliœ"(l996),A1UIaisofA.irandSpace
Law.~ Pan II, at 202.

246 Because of the filet !hat the State tbat bas bmally appnmd the use of GNSS signais provided by
anodler State for air navigation over its territory is calIed a user Siate.

241 Treaty cm principles goveming the ICIivities of States in the cxplcntiœ and the use ofouter space,
including the moœand odler celestial bodies, opened fer sipatures IlMoscow, Londœ and WasbingtoD.
on 27 January 1967

141 COnventioll ail tire Intemational LiIlbUityfor Dtmttlge CGKJedby SptlCe Objects opened for signlb.lreIlLon. Moscow and Washington on 29 MareIl 1972 bcreafter caUecl the Liability ColMlllion.
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compensated but the defendant does oot have ta fèel too much pressure otherwise he

could decide not ta further oftèr the service.

It is interesting to mention brietly severa! options existing in Jaw and which sorne people

might apply to the GNSS liability before examining the need to create a new legal

framework in the fonn ofa Convention tbat wouid cover the GNSS Iiability.

(i) The solutioas of the existiDglaw.

A) AIR LAW

For some authors, "GNSS will he just aDOther navigation~ in substance not diftèrent

tram the existing navigational aids (VORIDME, LORAN-C, OMEGA, INS, etc) for

which no special treatment ofthe Iiability issues was ever contempJated.,,249

Consequently, the existing air law is largely sufticient to cover the GNSS Iiability

problems: the regime of the Article 28 of the Chicago Convention goveming the

traditional air navigation services will simply be appüed to GNSS: the State is

feSPODsible for the navigation services concemed.

If an accident occurs, the investigation will he dOIle by that State.. A Court of tbat State

will be competent mi a single law applies • the one ofthe State providiDg the navigation

services.1!O

249 Sec Milde. npraDote 7, Il323.

2'0 The State providing the naviptiOll semces is responsible even ifthe naviptiœ services Ire delepœd
to a public cr priftte agency. As weil, the Sille reIated to the naviptiœ ~ces cœcemed will he
respoasibl~ ewn ifa co-opaatiOll wi1b. ocber SIIIes exist.
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B) SPAŒLAW

Some ICAO legal expertiSl submitted the idea of applying the Article n of the 1972

Convention on the internationalliability for damage caused br space objects.2S2

However, the reference to this convention conceming GNSS seems inadequate.

"Sucb a reference is prima &cie erroneous and irrelevant.,,253

Indeed this Convention concems the physical damages caused by a space abject on the

earth or to an aircraft in ffight.2S4

The Convention does not cover the economic damage or the economicalloss.

The Convention regime does not extend ta the damages caused by faulty transmission or

reception ofa signal generated by space objects.

Moreover~ the damages bave ta be caused by the space objects and, in the case ofGNSS,

the~ but not the damages come ftom the spaœ objects directly. The damages are

caused by faulty operations of the signais, not br the physical impact ofthe satellite.

The liabüity cao indeed nevcr be delegated. ~ La respœsabiIité ultime associée a 19enpgement c:œsmti par
les Étals en venu de l'lrticIe 28 de la Cœveatiœ deChi~ quant i elle, ne peut itre déléguée à une
tierce personne et demeure dans les mains de l'. délépant"in Schubert, F~ « RéfJexiœs sur la
respœsabilité dans le cadre du GNSS D, La cbrœique du naviguant, Revue Navigation (0cI0ber9 (997),
Vol. 45, Nr. 180, al 41&.

251 LTEPI2, Report OD Agenda item ~ al 2.41.

m This article provides that ~A launcbing State sball be absolute1y liable 10pay compensaticm fir damage
caused by its spaœ abject on the surface oftheearth orto aircraft in flilbt".

ID See MiI~ supra nOIe 7, Il 323.

2S4 Indeed in the Article l ofthe Cœvention, Ille term Mdamap" is defined as Mloss ofli1è, persœaI injury
or oIbcr impairment ofhealtb; or loss ofor cfamaae to propert'iofStates or ofpersœs, natural orjuridic:aI,
or propeny ofiDtemationai ÏDtergcMmmentaI œpniDti~.
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C) TELECOMMUNICATIONS LAW

Some LTEP experts raised even the idea to apply the same regime ofliability to GNSS as

one oftelecommunieations because orthe transmissions ofsignals in both cases.2SS

In the telecommunications liability regime, the operators general1y discJaimed the

liability for system fiùlures.

Another expert addressed the suggestion that several types of damages exist: direct and

indirect or consequential damages. He DOticed that the consequential damage in case ofa

GNSS signal 1058 would he dramatic in the field of aviation. It could lead ta aircraft

accident. To agree ta a discIaimer of liability without certain guarantees would he

shocking.

The idea to apply the same regime as the telecommunicatioDS was therefore rejected.256

D) NAnONALLAWOF1HEPROVIDERS

As already mentioned several limes, the two providers of GNSS are at present time the

US and the Russian Federation.

80th GPS and GLONASS providers apparently rejeded the idea of reference ta a

worldwide liabiIity or responsibilitY" in a Iegal instrument on the basis tbat the services

they otfer as a public utility are oftèred to an unknown number of users. For this reason.

255 LTEP/I Report on Agenda Item 5ti al 5.4.3.

256 LTEPIl Report cm Agenda Item 5&6 al 5.4.4.

257 The terms ''responsibility'' and "liability" have to be distinguisbed: the "respansibi~ refers to ~e
SIate of beiDg mswenble far ID obligation" IIld the "Iiability" inwlws "a bnach of oblipliœ due to
negligence or oIber fau1t, which wouId causedam. to oIbers. compensable usuaIly in terms ofmcmey."
While it is easy to distinguish Ille tams thearetically, "inpractical tenDs. those responsibleare usuaIlyaIso
the ODCS that were liable". LTEP/l, Report cm Agenda Item 3 Il 3.32.
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the providers have no control on the users and are in no legal relationship with them

except in their duty to provide in good fàith the signaIs tbat they offered in their unüateral

statements.

But that does not exclude a poSSIble liability based upon applicable domestic Iaw for

negligence.

Indee~ conceming the GPS, actions against the provider, the US, are poSSIble on the

basis ofthe Federal Tort CIaim Act.251

The US Courts are exclusively competent wberever the damage occurred.

The legal regimes existing for the moment cover ail the situations with fiûIures ofGNSS

signais but sorne doubts can he mentioned about the satis1àction that the several existing

compensation proeesses give to the victims.

The question was raised: is there a need to creste a new legal ftamework whieh would

caver the GNSS liability?

(ii) The Deed ta create a Dew Ieg•• Cnmework

Severa! experts and authors are in tàvor of a œw COnventioD wbich would deal with

GNSS liability.

Their opinion is tbat GNSS ditTer ftom conventional air navigation systems 8Dd tbat

GNSS mises new questioDS relatecl to liabiIity.

• 251 Whicb mans tbat me same regime applicable to the ATC will apply to GNSs.



•

•

97

They stress the filet that if an accident occurs because of navigation services., "the

organization of GNSS services results in a multiplication of recourses and a risk of Iess

than-full compensation,,259, wbich is completely different than for the traditional air

navigation services.

In the case ofsatellite navigatio~ a few States or entities provide the navigation.

"'&ch of the aetors plays a distinct but interconnected role in the effective provision and

use ofsatellite navigation signaIs, and is at the same time source ofinjury ta others...26O

The provider of satellite navigation signal~ of course~ the greatest degree of liability

risk ftom the provision ofGNSS.

If an accident occurs~ the victims will sue the State providing the air navigation

servic~61 on the basis of Article 28 of the Chicago Convention because that State

authorized GNSS services. The victim wia however, aIso sue the State or entity

responsible for the primary service and the State or group of States re5pOnstble for the

augmentation services.262 More than one State liability is concemed, wbich is a totally

new situation.

8uch a situation willIead to a multiplicity of courts compet~ ta a multipücity of laws

applicable ta the situation and to the risk of deniaJs of justice or Iess-tban·full

2S9 LTEPI2-WP/S al 1.

260 B.DK.. Henaku ~ wrhe International Liability of the GNSS Spaœ Seplent Provider" (l996), Annals of
Air andSpace Law, Vol. XXI, Part ~ at 146.

261 The vie:tim will1ling its lICtiœ apinst the Sille abcM which the ICàdent occurs or State user, bec:ause
that State bas formally approved the use of the sipals comma iomGNSS sipals provided by mother
Stale for air naviptiœ over its territory. Ofcourse the State US« CID briDg III indirect acliœ apÎDSt the
service provideror oIher wbich œntributed ta the occurrence ofthe damage.

262 Evm OIhcr defendants couId be sued, such as the operator oftheaircraft using ONSS, GNSS equipment
or manufacturer. The numbcr ofdefendanlS in • ONSS Iiability eue c:an be large..
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compensation.263 Moreover, many of the State entities may enjoy immunity ftom

jurisdiction.

If the victims decide to sue aIl of them. it will take a cenain time to get compensation

and, moreover, there is always a risk tbat the defendants will DOt he found liabie.

Some people in filvor ofa new Iegal framework use the argument that cenain situations,

which can occur with GNSS such as a non-fauh malfunc:tion264
, are govemed neither by

the Chicago Convention nor by other existing rules.

A new Iegal framework that would take the form of a Convention would he, therefore,

desirable to offer a uniform liability regime. Tlûs regime would provide prompt and

effective compensation to the vietinL

To develop a new convention wi11, ofcourse, take time265 because of the complexity of

the matter and aIso because it takes always tilDe for States to ratify a new convention.

There is still much discussion among ICAO legal experts and authors conceming the type

of liability (fault 6abiIity, strict 6abiIity, limitation or IlOt of tiability.••), wbich would he

applied to GNSS in the new Convention..

263 Indced, if sewnl judges are in charge of the same case and apply diflèrmt laws, it seems bizbly
hypothetical that the damage will be complelely covered.

lM Or liability fir risk, cases of malfimetions of a service produœd by a provider avalling iueIf of
sovereign immunity, cases of an enterprise deliwring a GNSS service on III autonomous buis. See
LTEPJ2·WP/S at 2.

265 For examp1e. the liability of ATC Agcncies WIS studiecl br (CAO Lep! Committee for more tban 20
years.
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The majority of them are9 however9 in filvor ofa strict liability or no-fàuh liability regime

with limitation ofliability.266

At the Rio Conference9 LTEP presented its work. Three of their recommendatio~67

concemed liability.

There was obviously too much discussion about the liability issue in the LTEP and no

consensus was reached in order to have a clear regime ofüabi1ity apply to GNSS.

The recommendatioDS mention, therefore, the need for further studies concemiDg the

liability regime.

Recommendation 9, as wen as recommendation Il, stress the filet that certain concepts

have to he further considered and discussed. such as; u, prompt and adequate

compensation268
, discJaimer of liabatty269, sovereign immunity &am jurisdietion270

,

physical damage, economic 10ss and mental injury, joint and severalliabi1itY71
, recourse

action mechanism. cbanneling of 1iabi1itY72
9 creation of an ÎDtcmational fimd, the two-

266 See LTEPII, Report on Agenda Ilan 3 at 3.34. This oriCOtatiCll reflects the trend existing in the aviatiœ
sector to have a strict liability lUltil a œnain amount lad a fàult liability above the ceiliDg.

267 Recommendatiœ 9, la and Il are related 10 the liability. See Rio Conference, WWIIMP-WP/Il,
Attacbmcot 3.

261 Indeed the damages bave to be compensated in ajustad equitable lDIDDer.

269 It seans tbat disclaimer of liability9 if acœpted in the field of satellite telec:ommuniCllions, is Dot
appropriale for navipticm satellites because ofthe impcftDœofthe signais tnnsmiUed in terms ofsafety
for the aviatiOll seclor.

270 It seems tbat this docIrine will Dot be applied 10 GNSS to ensure the liability aI1ocatiCllldequa1ety.

271 Sce LTEPI2-WPI2It 2.2.5.

m Or regulatory cbain is a COIlcept proposed by EUROCONTROL: a serie ofCGIdnCIUIlIn'IIIFDeDts
wouId be made 10 provide pcrformlllce guanntees cm œeblnd and to iclentify the exteDdoflialrility CIl the
Olher. A Cootraet wouId be condude betMCIl the primary sipals pravider and the lUPIentabCD sipal
provider, betMCIl the GNSS service proviclers and the .... States, œrw.t the GNSS S8Yice providcrs
and the indusuy~
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tier concep~ namely strict liability up to a Iimit to he detined and fault liability above the

ceiling without numerical 1imits.273 The practical experience in the commercialization of

GNSS services as weIl as the appropriate methods ofrisk coverage bave aise to he taken

into accOunt.
274

Recommendation 10 addresses the need ta record the signais to solve the problem of

evidence.275 The record of the signals wouid he useful if the regime of liability chosen is

a fault-based liability regime, or in case of a strict liability regime with ceiling for the

fauh liability above the ceiling.

T0 conclude with the liability issue, the satellite navigation is perbaps another navigation

aid but the cbaracteristics of this new navigation aid differ ftom the traditional ones

because ofthe use ofsatellite.

Existing nationallaws wbich can reasonably apply at present time are unsatisfàctory.

To create a Convention wbich would ruIe on the fiability issue in GNSS is necessary for

the Iong-term but its preparation should in no case delay the pradical implementation of

theGNSS.

[t is quite impossible ta sign a CCIltraet with evcrybody. Eurocœtrol sugested that in Europe, a European
GNSS agency would sign the CCIltrads on bebaIfof ils members with the signal providas IDd the system
operators.

m See LTEPI2·WPI2 al 2.2.4.

274 ln 19979 LTEP sttessed aIso two otbcr importlDt elemenlS ta take into1CCOUDt: the DOII abrogation ofthe
duty ofcaR for prcMsion ofGNSS semee on the buis 1bat aviatiœ safety is cœœmed and the certitude
that the insurance COSIS agaiDst liabtlity wtll be properly contained to maintain the economic eflic:icncy of
the $)'Stem.

275 See LTEPI2..WPI2 al 2.2.6•
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It might seem strange ta taIk about the need ta solve issues of liability with respect ta

GNSS prior ta its practical implementation.

It is never tao early, however, ta prepare strategies in advance wbich address potential

problems.

There is no need ta wait for the aetua1, and often tragic, experience with poSSIble damage

to think about a liability regime that would apply.276

Any precipitous preparation of a Convention would bardly marshal sufticient poütical

will ofStates for its wide adoption.

A long-term legal framework conceming GNSS is neœssary but this undertaking needs

time and careful planning.

Moreover, the liability issue conceming GNSS is perbaps DOt the ooly issue a GNSS

Convention would have on its agenda.

B. Som. legal issu.. related to the creation ofGalileo

Two main legal issues related ta the creation of GaIDeo are interesting for examination:

the financiDg and ils organizational fi'amework.

Moreover, il is interesting ta explaùl briefly wbat the European opinion is about

certification and liabiIity related to GNSS.

276 COIfIra Milde, SJII1'tl note 7, al 323.
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1. Financing

The idea to create a European element in the GNSS is a worthy undenaking, but wbat

would he the use ofan idea?

The realimtion ofsuch an idea requires bath tecbnica1 knowledge and financing.

Determining ways ta finance Galileo is a major and difticuh task.

The European Commission examiDed the financing of GaIileo in ils Communication and

created a Task Force on ppp to examine how public and private sectors could collaborate

in Galileo's financing in more detail.

Of course, given that GaliIeo is currently at the definition phase, any element is

susceptible to he modified in the future.

The estimated costs and financing plan of Galileo msued by the European Commission

will he addressed.

FinaIly, the positions ofSOUle interested Betors will he examined.

(i) Estimated eDIts

The set up ofGaIileo requires a space segment aud a ground iniastructure.

The cost ofboth elements depeuds on the satellite constellation. For example, the cast of

the satellites Ioeated on GEO and rosa and the launches oftbese sateDites are reJatively

bigh compared to the MEO satellites aod launcbes ofMEO sateDites•
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Because some optio~77 related to the satellite constellation bave to he studied further~

the exact cost ofGalileo cannot he determined at the present time with bigh precision.

However an estimation ofthe potential cost ofGNSS can nevertheless he done.

ESA together with the industry estimated the cost ofa 36 MEO and 9 GEO constellation

around 2.2 billion Euros over a 9 year period278 and the cost of a 21 MEO and 3 GEO

constellation around 1.6279 billion.210

The development cost is estimated around 272 million Euros and the launching of!Wo

prototypes and the reuse ofEGNOS around 449 million.

This leads to an approximate global cost of2.198 billion Euros.2I1

Recurring costs after 2008 are estimated to reach 155 million Eurorl2 annually.

Ta fàce these approximate costs~ the European Commission developed a financing plan.

(ii) FiDaaciDI plaD

The purpose ofthe financing plan of the European Commission is to give sorne options to

foUow to finance the definition, development, deployment and operation phases of

Galileo.

m As the poIentiai Europeam c:o-operatÎOIl witb GLONASS. The CCMJPG'ItÎOIl with the Russian Federatiœ
would incleed reduce European COSIS..

271 From 1999 until2001.

279 1.477 billiœ Euros exactly. See IDColfllmlllication. svpra note 136. IlAlmex m b).

210 See ibid. Il 14.

211 The CAS~ security II1d sa&ty certification wouId need mcncwera specifie: budget ofaround 750 million
Euros.

2IZ. For detaiIs about costs eslimation, set EUCOllllllllllication. supra note 135. IlAnnex mb).
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As previously mentio~ GaIileo will have to compete with the American GPS system

and the Russian GLONASS system which are off'ered free ofcharge.

Moreover, the US are currently leaders in satellite navigation and their long..tenu

objective is to remain in that position.

Europe must consider this objective in the setting up ofGalileo.

The filet that GPS is free ofcharge and tbat the US bas the intention to remain the leader

in the field lead to the conclusion that Galileo cannat he exclusively financed by the

private sector, user of the services. Moreover, the users will never agree to finance a

service that they could receive fiom another provider &ce ofcharge.

Public fimding will therefore need ta be found ta finance GaIileo.

The European Commission set out a financing plan examining a three point strategy for

Galileo's financing and stressing the participation ofboth public and private sector.

The three SOUlCes ofGalileo'5financing considered are the followiDg:

.. Substantîa1 financing al the European leve~ through the EU Budget, notably the

Transport TEN, and through ESA;

... Establishment ofrevenue streams, which is Iikely to require reguJatory action; and

... Developing a public/private partnership, ta deliver complementary finance and

value for money.213

213 See ibid. al 13•
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A) EUROPEAN PUBUC FUNDING

As previously mention~ Galileo will he an important element ofthe Transpon

Trans-European Network (TEN) and the Common Transport Poliey.

The participation ofthe EU in GaIileo'5 financing is therefore logicaL

The European Commission examined severa! sources ofEuropean financing:

It round that 500 million Euros could he allotted ta GaliIeo on the 5.5 billion budget

aIlowed ta the TEN.

The second source considers that120 million Euros could he aIlotted to Ga1ileo on the

budget allotted to the 5th Framework Program of the European Union for research,

technical development and demoostrative aetivitïes.

The Commission's TACIS program could aIso support the cost of training and

conversion of industries from miIitary to civil purposes in the case of co-operation with

the Russian Federation.

Finally, ESA could mobilize~ through its institutional mecbani$ms.2IS

A total of 1.25 billion Euros couId aJready be obtained from the European Union for a

total ofaround 2.95216 billion Euros ofestimated costs.

214 The estimation mcmioned the amount ofIrOUIld SOO million Euros..

2IS It is interesting to note tbat the EU wouId cœœde seme 1IIl0000ts ofits existiDg projec:Is to GaIileo but
that ESA wouId have ta create a new propamme tG mobilize fimds.

216 ObIained by the additiœ of2.191 billiœ to the 7S0 million for CAS. securityIDd saCety certifie:atiœ
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B) REvENuE STREAMS

Revenue streams will have the advantage of leading to a reduetion ofpublic subsidies and

will filcilitate the PPP.

The European Commission considered tbree main sources ofrevenue streams.

The first one is related to the tbree levels ofservices that GaIileo would provide.

As discussec1 GaIileo will provide three leveJs ofservices aud in accordance

with ~ the European satellite navigation market CID he divided into two main

categories combining the tbree levels of services: the Professional marker17 and the mass

market2l8
•

A study of both category markets shows a Progressive growth for the future in the

number of users of satellite navigation. Indeed many app6cations are donc from satellite

navigation and positioning system and their number will continue to inaease in the

future.

It therefore seems normal to tbink about cbarging the users for the services they use to

finanœ the GaIileo program. However, not an the users will be charged.

Indeed the Ievell would be the service general1y available, provided to the mass market.

[t is obvious tbat no financing could he obtained iom Ievel1 usetS.

The reason is evident: since GPS and GLONASS sigDaJs are being otrered ûce ofcharge

for a few more ycars, it would he a big nûtake for Europe to charp the levell users.

211 IncludiDg nocably the aviation, maritime and rail sec.1CJrS.

• 2IIlnciuding raid tnnsportation, people mobilityetc.
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These users would indeed prefer ta use a system ftee ofcharge than ta pay any charge for

another system.

A charge couid he considered eventually for level 1 users, if the US and Russian

Federation do not renew the offer to provide services ftee of charges at the deadline of

their offer and begin to charge their users. Nevertheless, this situation is hypotheticaL

Level 2 and 3 would he CAS. Level 2 is the certifiable service2l9 tbat guarantees

avai1ability. Level 3 is the service specifie to safety ofIife and security reJated services.

Level2 and 3, contrary to Levell, could be financing sources for GaIileo.

It is considered, at the present tîme, that the users of Ievel 2 and 3 services would benefit

froID the technical characteristics ofthe syst~ but in retum for fees.29O

The controUed access signal ofLeve12, as already mentio~ might he either optional or

mandatory.

The Galileo Task Force on ppp addresses the &ct that wbere the use of GaIi1eo signal

would he maudated, a "sbadow toD moder9h~ could he developed.

The pubüc authorities would paya sbadow toD to a private operator.

The sbadow ton would he based on the estimation ofthe system's usage.

The safety of life and security services of Level 3 are normally iee of charges and the

access to tItem. DOt normally controJled.

219 It can aIso be defined as the CAS fer commercial applie:atioo. The us«s ofthis service need additiœal
features or combined services than the mISS market.

290 The fàc:t that the use ofthe left12 and 3 services migbt be decJared by repIatory decisiœs DllDdatory

in œnain situations could c:onsist &Iso in a certain menue source. IMO for example requires the sbips
which are intemationally registered to be equipped with GNSS 6œl2000.

291 Galileo Tast Force on hblic P1'ivate PtlI't1Imldpt Chaïrmants Report (June 49 1999)9 Brussels, Il 7
[hereinafter PPp).
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The possibility ta restriet and control the access to such a service and the &ct that this

service would he charged have to he exanüned with international organizations292 for

which safety is apriority.

The ~ shadow tol1" mechanism could he applied aIso to leve13 services.

A second option would he to impose a generallevy on signals receivers.293

Levies are commonly used an over European States for certain produets.294

The GaIileo receivers wouJd join the Iist ofthese produets.

The ditrerence with the first option and the benefit ofthe second option is tbat ail users of

the services would he concerned by the levies, the users of Levell services incIuded.295

The levy could he based on the type of~96 expected or could he a tlat rate imposed on

every single receiver.

This levy requires legisJation and would he introduced by EU regulatory decisioDS.297 It

would apply to any receiver sold in the EU as wen as imported into the EU.

NI Such ICAO and IMO.

m Campanies sucb as Matra Marconi. Daimler Chr)'sIer Aerospaœand A1e:ateI particularlyexamined tbis
option.

294 Such as video lapes, reaxding equïpmalt etc.

295 The European Commission estimates tbat "[Ifbalfthe new cars feIÏSIered mnually in Europe would be
equipped with GNSS] II~ of20 [Euros] on reœiwrs wouId lad to receipIs 0(140-205 million [Eurœ]
lDIlually and couId go a considlnble way to filliDg the 6nancing pp for project œasaructioo lDd
development." See EUColffllf&fllÏCllIÏOII. mpra note 13S. Il 17.

296 As navigational use 0Il1y or naviptiœaland canmunieatiœ uses c:ombiDed.

2.97 Which will take lime to eIabonte.
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The probIem that would bave to he fàced is the readiness ofpublic authorities to organize

collection and distnbution of these Ievies. This option wouid have ta he impIemented

with administrative overhead.

The European Commission announced a tbird POSSlbility in the following terms:

'1be private sector could generate revenue through wide-ranging applicatio~

fa.ciIitated by the integration of communication and positionin& including dedieated

navigation-related commercial and high accuraey services and integration of safety

reIated and security-critical payioads.,,291

The combination of integrated communications fimction with navigational and

positioning funetion would for sure generate revenue streams ftom the mass market ta

finance Galileo.299

The concept requires ooly the integration of a communication payload on GaIileo

satellites and appües ta MEO satellites as well as ta IOSO satellites.

c) PuBuc PRIVATE PAR'INERSHIP (PPP)

The idea is that the European program GaIileo would he "designed, develo~ depIoyed,

operated and maintained as a resuIt ofa PPP.,,3O()

Public and private sectors bave ta cooperate in GaIileo t s fiDancing.

The need for pub6c sector intervention in Ga1ileo t s fiDancing as wen as the need to

attraet private sector's investments in such a program are obvious.

291 SeeEUCoIlUfDlllÎCQtÎon. supra nOIe 135, Il 17.

29IJ The company Telespazio eIaborated a "business r:aW' about Ibis opbœud the financiai efIècIs ofsuch
acombinatiœ. See PPP, JJqWtl nate 291, Il 9--11.

JOO ICAO GNSSPI3-WP/65 Il3.4..1.
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The project GaIileo will go through four different phases: the definition phaseJOI
, the

development pbaseJ02
, the deployment pbaseJOJ and finally the operational pbaseJ04

•

The definition phase is planned by the European Commission ta he financed primarily by

public funds ofboth EU and ESA.

The development phase would he financed mainly by public fimds, EU member States

loan guarantees and loans from EIB, commercial banks or simiJar institutions.30S

The third phase would he financed by loans or cash tlows trom public sectar, commercial

banks and capital market.

The Iast phase would he financed by the private sector.306

One of the objectives and hopes ofthe European Commission is the partial substitution of

public sector financing for private sector financing by the operational phase.

The public sector underwriting Galüeo's financing for the first phases would be partly

banded over ta the private sector's financing for the operatioœl phase.

JOI Called aIso design phase in wlùdl " the feasibility SbIdy is complet~ the infi'asIructure is deIailed, the
regulatory and commercial environment is defined and the private panncrs are taken on board.~ See ppp
supra, note 291, al Il.

302 This phase is the phase "in which the iniastrw:ture is developed and validated. Private 6nlllce is put in
place and the Galileo In&uttudure Promoter, whicb will be a Special Purpose Vebicle company (SPV) set
op.ft See ibid. at II.

J03 This pbase is the phase "in wbicb the complele system is put in place md the operaticm worbd up."
See ibid.

304 This phase cm be defined as the pbase~ which the services are o8ënd and the system is maiDlaiDed
and developed." Sce ibid... al 12.

J05 The interests of the lOlOS wouId be borne by the TEN Budget as il is aIresdy doue for otber European
projeds sucb as Malpensa or Oresund.

3061brough the form ofleYies on receivers, "sbadowtoUs" ftum EUMeal_ States.
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The public sector would intervene in the financing of Galileo al the beginning of the

program's set up to give ajump start to the program and ta give confidence to the private

sector to invest. The private sector wouId band it over afterwards.

Even Ü the public sector intervenes more al the beginning of GalDeo's project and the

private sector at the e~ bath sectors will he involved in the development of Ga6leo and

in ils control

Such a sbared involvement will permit bath sectors to reach an equitable repartition of

risks307 and rewards.

Moreover, even if the public sector will intervene mostly at the beginning of the project,

the participation of the private sec:tor in GaJileo would DOt be limited to the operational

phase. A participation of the private sector is aIso strongly encouraged in the defiDition

phase~ for example, in the project design.

After the defiDition phase, bath public and private resources would be mixed in a

Program Management Board (PMB)JOI wbich would deal with the œxt phase, the

development phase. Every public and private inveslor would bave a seat in the PMe

which would contraet out GaJileo development to a vehicle company.

307 A project like OaIileo ccmprises many risks orsmnI nature: politic:almd institutiœal risk, market
risk. dùrd party liabi1ity risk, tiDlDc:ial risk. teebnical risk, eenifiClliCll risks, scbedule ri*.
The CODSfJqUIIIlœ orthe occurrmœ ofIllYofthese risks wauld be. deIay in the scbedule eIabanœd" the
definitiœ, cIfteIopment, deplaymeDt and opcntiCll ofGalüeo wbich wouId aM tise to IIlIUllDCDtlliCll of
cost for the CCJIISCrUCtOr and a Joss ofincomes.. the opcntar.

lOI PMB tasks would he lIDœpt OIbet dlÎDp tG Slimulate the iDdusUy ta tIke part in financin& to evaluate
md to manage the risks.
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Further work bas ta he done in a few areas: an exacting performance requirement

checldist would bave to he drawn up, an identification and allocation of the risk defined

50 the private sector could analyze the balance between the risk and the reward. an

identification of revenue streams descn"bed with the specifie determination of the users

agreeing to pay for CAS and the public settor commitment to regu)ate to secure these

revenues.

If the public sector refuses to put the revenue streams in place, the set up of GaIileo

wouId he mu by a traditional mode~ such public works contraets, donc by a Program

Development Office created to fulfill this task and wbich would he repJaced by the

vebicle company by the operational phase

D) 01HER. SOURCES Of FINANCING

The European Commission foresaw, however, the potential need for further sumsJ09~

to fàce this need, considered other fiDancing vebicles.

It considered the participation of ÎDternational partners310 wbich would cooperate in the

Galüeo program. It consid~ aIso, the participation of the European Union Member

States iDdividually..

The potential involvement of the EIBJ11 through long-tenD lolDS was aIso mentioœd by

the European Commission.

309 Bctween 950 milliœlDd 1.7 billiœ on the buis orthe COSIS estimation dcscribed above..

• 310 Such as CaDada.lapan ete.
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It is interesting to mention that EIB bas 50 fàr not been asked to contribute ta the fùnding

orthe prelimiDary project phase ofGalileo.

Em participates at present in Galileo as an adviser ooly but brings considerable

experience in Task Force ppp discussions.

Depending on subsequent processes, EIB's participation could remain that ofan adviser,

bu4 as the European Commission rnentioned ft, EIB could aIso he asked to fimd GaIileo's

inftastructure through loans.

It is certainly early days to bave a clear idea about the terms, the Ioan amounts as wen as

the security structure. It is al the present tilDe, moreover, pure speculation. Wbat can he

Stated tirmly is that the EIB lendiDg would not exceed the statutory maximum of 500,10 of

eligible investment cosrlt2 and the interest rates applicable would he in Une with EIB

fùnding cast in the market for the term required.

(iii) Reaetioas or tlle airliaes, Cabre poteadal Bsen of the system

The Galileo project gave rise to reactiODS among the potential future users and charges

payers ofthe system.

European civil aviation is one ofthe pltential users ofthe European program.

As already mentio~ the civil aviation would be a user of the level 3 services wbich

would not he otfered gratiS ta the users.

311 European Investmeat Bank located in LuxemIJura.
Ifthe cooperatiOll bctween Europe IDd the RussiIn Federation tIkesp*, the EBRD (Europem Bank fer
Recœstructiœ and ~opment) couId also inteneDe.

• 311 Howm:r presumablynet ofEClESA fimeliDg.
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It is interesting to examine the reactiODS of the Asso<:iation ofEuropean Airlines as weIl

as the ones ofsome European airlines about the European initiative in the field ofsatellite

navigation and its financing.

A) THE AsSOClAnoN OF EUROPEAN AIIUJNES

AEA is completely opposcd ta GNSS-l phase named the EONOS program for severa!

reasons.313 It even declared "BONOS is a wrong investmcnt siDce it will not provide any

tangible operational benefits'~.J14

The association stresses the &ct that the airlines will not panicipate in the financing of

the EGNOS infrastructure and operation and tbat this project will bave ta he completely

funded by public resources.

AEA is aetuaIly a&aid that the European airlines would bave to support the costs of

EGNOS, wbich would not provide them any benefits.

Conceming GaIüeo, AEA is skeptical.

For wbat is tenned the GNSS-2 phase, AEA is not strongly opposed to the Galüeo

program but would DOt give a "blank cheque pro-GaIileo,,31' eîther.

313 Briefly, AEA reasons are the following. AE.A underslands WIrY weil the institutional reason for Europe
ta develop an indepmdent system tom GPS. However EûNOS wouId be ID overlay system ta OPS which
does net help ta becclne indepmdent fiœl the US. AEA does Dot thiDk eitber that EGNOS is a necessary
pre-requisite cœditiœ to Galileo. Mcnover, the associatiœ tbiDks tbat the use ofGNSSIEGNOS as sole
means ofnavigabŒ is not realistic: and that EGNOS will Dotprovide my....IIDle opcntiœal ben." to
airlines because they are equipped with systems as INSIAIME, Flight Manqement System (FMS) and
double Dislance Meuunment Equipment (DME).
SCIe V. De Vrœy, UCiNSS: a European User Point ofView', Air Tnnsport W«ld (ATW) Air Naviptiœ
Confi:rmee. San Frmcisco(May 19-20, 1999), 112.2.

314 See ibid.
Sec aIso "L'AEA condamne EaNas", Aircf CcmnœlA.vÏQI;on Moprine Intemational (Marc:h 20, 1998),
Nr.16S0, Il 35.

• lU See De Vroey, nqn note 313, Il 2.2.
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AEA supports further work on GaIileo.

The association wishes to see the European public resources fund GaJileo.

It voiced however the possibility of giving its support as an user to Galileo, under the

condition of the fulfilIment by GaIileo for users' requirements; namely, increased

safett16
, reduced costs317

, increased capacttylll and reduced deJays.

If GaIileo meets these requirements, the AEA could consider giving its support to

GaIileo.

B) SOMEEUROPEAN~19

The opinion of the Association of European Airlines retlects, of course, the opinions of

the European airlines which are members ofthe Association.

It is, however, interesting to mention the reactions of sorne European air1ines

individuaIly.

The German airÜDe Lufthansa ~ ready to contribute as an end-user to the financiDg of

those services supported by GalDeo wbich it would use. The airline would finance

Galileo by the users charges but will not invest in the PPP.

HalfofLufthansa's tleet is current1y equipped with GPS receivers.J20

116 Safdy is the high priority ofevcry airline. Europe faces _ll the safety issue. Indecd in Europe, the tàIaI
accident rate for the period 1993·1997 is 0.06 per miIlion tlights (in ccmparison with 0.5 permillion tligbts
in US and 2.S per milliœ ftight in China).

117 For the AEA. the inefticienq- ofthe European ATM System COSIS the airlines a buge 1Dl000t ofmone)"
(op to 2.S billiœ Euros pel' year). AEA dùnks aIso tbat enroule charges wouId have tG !Je reduœd.. GNSS
wouId bave to meet these objectives tG satisfY the AEA.

311 PundUality ofthe mlines is a real problem in Europe (22.8 % ofintra-European depII'tuns hadIl leut
a IS minutes delay in 1998. AEA bopes GNSS couId belp in tbat matter.

• 319 This part wu written CIl thebIsisofE-mails excbanges witb people in cbarp ofthe tapie in the airlines.
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If Galileo provides a significantly better service tban wbat GPS offers today, Lufthansa

could consider retrofitting their equipmenL

A better service for Lufthansa would mean that the airIine could reduce its need for

traditional navigation fàcilities.321

Lufthansa anticipates improved service conceming GaIileo's ground based augmentation

services precision approach services down to category ID operations. This would reduce

ILS ground filci1ities and coul~ perbaps, even lead to a decommissioning ofail ILS sites.

If Galileo fuIfiIs an these expectatiODS, Lufthansa could consider the use of GaIDeo as a

sole means of navigation, this term being understood as the combination of the satellite

navigation system with inertial reference systemsJ22 (IRS).

The British airline British Airways is not very entbusiastic about GaIileo.

For this airline, GaIileo seems to be a very expensive project and British Airways would

Iike to see the elaboration ofa very strong business case ta back it up.

BA is afraid ofa monopolistic overcharging which would mean that the aviation settor as

weil as the other critical safety sectors would have ta bear the full costs ofGa1i1eo.

The British airline stresses the fàct that ifGalileo is buiIt for security reasoml2J and cm

not he justifiecl economically by a strong business case, the govemments of the EU

member States would bave ta pay for it.

Austrian Airlines totalIy supports AEAts OpÙÛOD.

320 Lufthansa plans to equip its aIl fleet with such receiwrs exœpt Boeing 737 ain:rafts (whicb wouId man
that 75 airc:rafts onIy would not be equipped with such a system. The wbole fI.ofLufthlDsa is CCIIlposed
of300 aircrafts).

321 Like the cfeoommissiœing ofNon Directional a.cœ (NOR) md'VHF Omni-dirlctioDal RIDge (VOR).

322 IRS are usefill because theyallow autonCIDœs navigation.

• J23 Mainly to be indepllldent fi'om the US OPS system.
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For this airline ifOalileo does DOt bring the airline any further benefits beyond those of

the US GPS and if the airline is asked to pay for that service, Austrian Airlines will not

use GaIüeo unless sorne European reguJations would force the airline ta do 50.
324

If il bas to pay for Galileo services, Austrian Airlines hopes aIl Gali1eo-users will he

charge fàirly and in a balanced way.

The airline will equip its fleet with Galileo signais receivers ooly if the same receivers

can aIso he used for other existing satellite systems OPS and GLONASS.325

The airline SAS does not support EONOS because ofa lack ofbenefits the system would

provide.

Conceming Ga1iIeo, SAS does not think that airlines shouId bave to pay for ît.

SAS' view is that the fiùrest system would be to 6nance Ga1iIeo by tu money.

This solution wauld involve any user from ship~ railway trains ta aircrafts.

2. OrglniDtiona. framework

The European Commission empbasized the need ta bave appropriate structures ta deal

with each phase ofGalüeo.

It stressed aIso the need ta separate regufatory and ~peratioual fimctiODS and to use the

existing structures iDstead of creatiDg new bodies which would duplicate existing

structures.

324 For exampl, the Joint Aviation AUlboriti. (IAA) could mandate GaliIeo-mœics fir aircrafts
registered in Europe.

32! Inet.d dt.. is not -ouab spac:e in and an an aircraft (avionics and 1IIlt1DDlS) for a duplication of
S)'SteIIls.
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Galileo is a developing project. Caution is~ therefore~ essentiaL

Any given detail couid he modified in the future, depending on future cÎrCumstanees.

The only firm commitment the European Conmûssion made is the need to provide an

appropriate structure for the first phase ofGalileo, the definition phase.

The structures needed and used during the other phases bave, however, to he prepared as

soon as posstble.

As previously mentioned, severa! phases would evolve in the process of establishing

Galileo.

It is interesting to examine which structures the European Union plans to set up ta

interface with the GaIDeo program.

Briefly, the overall short-term GNSS Coordinating Structure comprises a VehieJe

Company, a GNSS ReguJatory Co-coordinator and a GNSS Administration.326

It is, however, important to note that the strategie decisioDS would he taken at the

European leveL The European Conmûssion would be supponed by the GNSS High Level

Group.327 Ind~ GaIileo is a compromise between many aetors and many issues321
• The

126 [t bas to he mentiooed that the proposed short-term solutiœ is pmed ta evolve in along-term solutiœ.
ln the long-term solutiQr4 the GNSS Administration wouId be SIrUCbIred as an iDtergovemDleuW
organization. It wouId be opened to participation to Dœ-EU Mem_ SI8teS and intemltiœal cqlDiatiœs
50ch as EU9 ESA, Eurocœtrol.•.The Europelll Commissiœ presm1S the lDDIaœt lGO, EUMETSAT as
weil as a European Community Ageney as polential mode! SIrUCtUreS. GNSS Hip LevelI"JUP Draft Fmal
report May 1999 Il 90. the GNSS ReguIatcry Cocrdinator as weil as the Vebicle Company wouId be SIill
presenL The form tbat wouId take the Vebicle Ccmpany wouId be one of the foUowing possibilities: "a
private company or COIISIXtium operating a self-financing h:nchise or cœœssiœ, a simiIar IftIDplDent
with a partially or fully subsidizecl ftanchise or œncessi~ a ppp or opentiœs solely by the public
S&1QrS.99 See GNSS High Level GrtnIp Draft FinoI Reportt supra Dote 176, Il91.

m The GNSS HiIJb Lewl Group wu sa up in 1994 (COIIIICÛ raolutioft 94/C 379/02 of 19 Dec8Dt.
1994; OJ c 379 of31 December 1994) and plays the important raie ta giw ownIl dinctiœ orthe Galùeo
programme.

321 Ecœomic, polme, intemationa4 induslriaI, SKUrity issues.
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EU institutional structure seems to he the best structure to deal with strategie decisions

deaIing with 50 many issues.

(i) Preparatory aad ÎmplemeatatioD phases: the Vehiele Compaay

A structure bas to he created to control the rosts as well as to manage conunon resources

otrered by contn"butors329 to GaIiIeo.

The first stnIeture wbich would he set up would he a Program Management Board (PMB)

pooling public and private financial resources~ therefore, composed of investors such

as the European Commissio~ ESA, the national space centml30
, industries, and ArS

providers.

Every investor would bave a seat in the PMB.331

A Technical Task Force would assist the PMB for questions related ta techniques.

Technical experts would compose this task force.332

The Board would have the task ta set up a new structure called the Vehicle COmpany]3

through the mechanism ofpublic tender.

The Vehicle Company would be established tbrough a public-private partDersbip (PPP).

Once the Vebicle Company will he set up, the teclmical task force will disappear.334

129 Such as EU~ ESA.

330 Such as the British Natiooal Spaœ Center (BNSC)~ the French natiœal spIœ center CNES (Centre
Natiœa1 d'Etudes Spatiales), the German DLR.
Indeed the national spaœ centers are important inwsten in Galileo.
The BNse for example bis aIreIdy iDvested 7.s MiIliœ Euros iD the projecL

331 GNSSPIJ.WP/6S Il3.4.2.

m Experts tom the Europem CommissiOll, ESJ\ Natiooal Space Centm. ete.

m Composed ofthe primary industrial c:œttlCtOrS.
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The task of this company would he the execution of the GaIileo program. The execution

would he done in conformance with a contraet which would determine the design, the

way to build and to operate Galileo. This contract would also deal with delicate and

imponant questions such as public subsidies and revenue stre8mS..

If the estimated costs were ov~ the Vehicle Company would he respoDSlble for the

supplementary costs.

The execution of the Galileo program includes many tasks such as service

management33S
, safety management336, marketing337, transition planning and

implementation of future GNSS developments, liability and insurance ~31,

definition of the most efficient ppp scheme, Research and Development339, user

liaîson340
, training of technical and administrative statI: raising of finance, cast

recove~l , procurement of equipment and services, application of standards,

334 [fthe creation orthe vehicle company bappens lacer than foreseera. the task force couId benefit ttOlD an
inaease of its status and become a Programme DeYeIopment Office which wouId dea1 with questions
planning and development of bath space and ground infi'as1ructure, wouId bave to take into account the
users requirements and would have to deal with the integratiœ ofEGNOS in OaIileo programme.
The Office will disappear once the Vehicle Company is set up..

335 To control that the operatiœ ofthe sub-s)'srems is coherent md provide m overallievei ofservice..

3)6 To insure tbat GaIileo uses best practic:es to meetldequately the safety requirements..

337 To prOlllOle the use ofsatellite navigation and to anaIyze GNSS markets..

331 It includes definitiOll and ac:œpllDce of liability by the Company and amelioratiœ of liability by
insuranœ mecbanisms. The passing of liabtlity to~ operators tbrough cœttldS wouId also he
considered.. At short term the cœtraetual chain scheme would be used.

339 To anaIyze new applications and tedmical improwments.

340 To be sure tbat the users requinmlDts are taking into 1CCOUIIt.

34llbis 1ISk wouId beperfonned witb GNSS Adminislratian..
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interoperability with other systems, system security, and extemal relations with other

systems operators.342

(ii) Operation pbase: the GNSS Administration

Two tasks bave to he distinguished: the management ofGalileo and ils operation.

Conceming GaIileo's manag~ a small Galileo Administration structure established

by a European Council decision would he set up. It should he based on an evolution of

the High Level Group supported by the European Commission.

This permanent administration would he the logical successor of the PMB and would

work with the Vehicle Company.

Its tasks are not yet precisely defined, but it would c:enainly include the development and

the application of GNSS policy. It wouid probably include liaison with organizatioDS

dealing with GNSS343
, transition planning, enforcement of performance standards,

economic regulations, deal with any claim GNSS-related, encryption for the CAS,

establishment of an "international integrity monitoriDg networktt344
, liaison with

augmentation services providers. respoDSlbility for peacetime coordination with security

organizations345 and interferenœ problems, as wen as respect for nucIear missües related

agreements.

342 See GNSS Rigil Level Group Draft Final Report, supra note 176, Il60-64.

343 Like (CAO, IMO, Eurocœtrol etc.

344 See EUCo"""",,;cQtion. supra note 135, al 22.

345 NATO, Interpol for example.
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The operation task of Galüeo would he done by the Vehicle Company which would deal

with ecoDOmiC aspects of Galileo and taire into account the developments of new

techniques ta integrate them in the program ta satisfy more adequately the users

requirements.

(iii) Regulatory issues: the GNSS Regulatory Co-coordiDator

The question arises as ta wbether if there is any need to create a European GNSS

ReguJatory Co-coordinator wbich would he camposed of national experts of Member

States and observers from other entities.J.t6

This Co-coordinator would ensure that GalDeo services are pravided in respect to legal

performance requirements, such as safety for example, and it wo~ therefore, develop

mandatory standards. These standards would he intcgrated in regulations by the

organizationsJ41 concemed afterwards.

The Co-eoordinator would bave aIso the task ta monitor the application of the standards

by the Vehicle Company.348

The development and the detinition of the tasks of these structures are complex but the

need ta bave sorne organizational structures dealing with the GNSS and ail related issues

is evident.

346 Such as agriculture autborities., fi.sheries authorities etc.

]47 Such as (CAO, IMO, Eurocontrol etc.

341 For more details about the GNSS repIatory Co-ordinaIor, SIe GNSS Riglr Level Grovp FUItll report.
supra note 176, at 64-66.
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3. Certification

The certification issue was addressed by the Working Group 1 which identified the need

for certification ofGa1ileo.349

This issue concems the future regulatory structure as well as the future operational

structure. Indeed, the future regulatory structure will take care of the certification and the

future operational stNcture will be subject to certification.

Even if details cannat he given y~ the difliculties cm he pointed out and general

features can he given.

The difficuhies identified by the WG are that Galileo, being one single system. comprises

ofmany elements and is used in many sectors.

Moreover, some of the sectors which would use the sateDite navigation system GaIileo

already bave a certification system in place, such as aviation sector, which bas an

elaborate system ofcertification.3!O

The certification system which would he developed for GaIi1eo will thus bave to take into

account the severa! elements to certify, the applications doue and the cxisting

certification systems.

Conceming the clements to certify, the WG made a clear distinction between the spaœ

segment and the other components ofGalileo.

Indeed, the space segment is the only element of GaIileo wbich can he pointed out as a

cODUllOn clement across an applications ofthe system.

349 For deIaiJs _ WGI PIper 2 version 3 "Identification orthe N.ts for CertifieatiOll ofDiflèreDt GNSs.
2 Components" (21-06-99).

• 350 Based on by the Chic:aao CooWD1iœ and its Annexes.
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Because of the uniqueness of this common element ta ail applicatio~ the WG1

suggested the "Total System Per Sector" approach to address the certification issue.

However, the common cbaracter of the space segment cannot he ignored. It was,

therefore, agreed that a '4connnon template" would also he helpful

The WG concluded that the certification issue would he addressed in a convention.

The question rose as whether to develop a sector-specific convention or a traDs-modal

convention.

The WG coocludcd by stating its prefèrence for separate sector-specific conventions

dealing with certification and by ooting the &ct that an European solution could he used

as a model for an uhimate global solution.

4. Liability

The Iiability issue was, and still is, UDder the examination of the European

Commission.351

The WG1 was entrusted ta deal with requirements related to GNSS aetivities necessary ta

address in a liability rep.

It identüied severa! issues to deal with in the creation of a legal iamework; such as. the

types of liability to choose352
, the cbaracter of liabilitY.53, the exceptions to IiabiJitYSI,

351 The Working Group on GNSS Legal and lDstitutiœal Issues (WGI) of the High Lewl Group is in
charge ofthat tapie.

3'1 Tort or COIlttIct 1iabiIity. Apparently the WG is in fàvu- of a rePue wouId ciel with boIh types of
liability.

ID Strict or fiwIt liabtlity. Would the joint and severalliability be taIœn into ICCOUIlt? lbe WG wouId in
&vor ofa strict liabiIity regime up ta a limit and fàuIt liabiIity above.
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the definition of "damage")55, compensation3S6 and the creation of an international

warranty~ as well as the procedural aspectsJ57.

The Working Group stressed the &ct that the aviation sector bas a well--developed

intemationalliability system compared to other sectors, such as the maritime sector.351

It was~ therefore, decided, with other sectors' appro~359 ta foUow the initiatives taken

in the aviation sector.

The liabi1ity regime which will apply to GaIileo wül he consequently the international

regime created for GNSS by rCAO.

As previously mentioned, rCAO is working on a long-term legal framework which would

take the rorm ofan intematioœl Convention.

However, the WG1 stressed the need to bave a trans-modalliability Convention and not a

Convention dealing with the aviation sector only.36O

The development will take some lime,~ until the creation of that Convention, there is

a gap to fulfill conœming liability. Europe made the decision to use, as intermediary

step, the "contraetual chain" mechanjsm to address &DY interim liabiIity problem.

354 Sovereign immunity from jurisdidion as weil as disclaimer ofliability bas ta be discussed

35S Economie damages as weil as indirect or consequential damages bave ta be taken into 1ICCOUIlt.

356 Unlimited or limited.

357 Such as the jurisdie:tions. It c:an be interested to bave a look Il the Warsaw System in Air Law (with the
recent modifications done during the International Conference an Air lawIlMœtteal, IOta 21 May 1999).

351 The regime oflialnlity in the maritime sector deaIs more with private liability elaims (under tort) ad
insunmœ issues than provides a real intematiœalliability regime.

359 , ••.) the ~aviIdiOll.tirst' approac:h [•••] does Dot seem ta face opposition fi'om the otb.. modes and
applieatiOll." WGl PIper 3, al 7.

360 WG1 PIper 3, at 1.
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Chapter V. The Charter on the Rights and Obligations of

States relating to GNSS services

As already mentioned severa! limes, a draft Charter was presented by the Panel in 1998 at

the Rio Conference.

The Assembly adopted this draft at its 32ad session under the Dame "Cbaner on the Rights

and Obligations ofStates Relating to GNSS Services.n361

The Charter declares the application of nine principles to the implementation and

operation ofGNSS.

Further ta the principles previously examinedJ62, the Charter emphasizes that the safety

of international civil aviation will be the paramount principle in the provision and use of

GNSS (principle 1).363 The Charter also stresses the essentia1 need for co-operation

between States to secure uniformity in the provision aDd operation of GNSS services as

weil as the need of co-operation and mutual assistance to ÛlciÜtate the global planning

and the implcmentation ofGNSS (principle 5&7)364, the regard for other States' interests

361 See Cltanert SIIp~a Dote 1.

362 Such as universal ac:œssibility without discriminarlCll (principle 2); scwereignty ofSwes (principle 3);
c:ootinuity, availability, integrity, aa:uncy and reliabilityofthe services (principle4); charges (principle6).

J63 This principle wu already embodied in the Prelmble ofthe Chicago CœventiŒ in the terms1...Jthe
undersigned govemmenls baving agreed CIl certain principles and amngemenlS in Œder tbat international
civil aviation may he developed in a safe and orderly lDIIUler (•••r as WIllIS in the ldicle 44 ofthe same
COIlVllltiœ.

364 CCMJPIrItÎœ IDd mutual assistance are required and IIlcounpd to acbieve th. best results witbout
spencling too much financial nsourœs and to avoid duplication ofdoris and mUblll in....ce. Rio
COIlfinnœ WWIIMP-WPIlO, at 2.1.
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in the conduet by a State of its GNSS 8CtÎvities (principle 8) and finally the possibility for

States to provide jointly GNSS services (principle 9).

The term "Charter" ehosen for this Resolution is aetual1y an unfortunate delusion.

Indeecl the term "cbarte~ refers to the Magna Carla, the MOst important instrument in our

legal systemJ6S and purports to impart by itselfa strong sense.

The Charter on the Rights and Obligations of States Relating ta GNSS Services is

aetual1y a Resolution of the ICAO Assembly only and bas the same force, but no more, as

any Resolution adopted by the Assembly.

The choiee ofthe word "Charter" for a simple Resolution removes complete credIbility.

Indeed the choice of the term "Charter" would Iead ta think tbat the content of the

resolution is ofoverriding legal importance.

In tàc~ the principles established in the "Charter" are completely derivative.

The "Charter" seems to retlect the opinions of the States at the Rio Conference aDd to he

the resuh of a compromise between two groups of States present at the Conference; the

first one hoping ta elaborate a new legal ftamework in the fonn of a Convention ruling

GNSS and the second opposed to such a Convention and supportiDg the existing

strueture.366

The States opposed to a new legal ftamework stress tbat Article 28 of the Chicago

Convention, along with the SARPs, tùmishes a responsive legal ftamework to GNSS.

J65 Lite the Charter ofthe United Nations signed Il San Fnnc:isco œ June 26, 1945.

366tbe majority of States -.e in &vor. US, Canada, New ZeaIand and AustraIia decland the existing
structure sufficiently efficient. lbe Russian Federatiœ and ChinaMn ntutnl.
I. Laprrigue, "Liability Issue Concems Global Satellite Usa" (Seplember 1, 1991), JQIIe'S Airpon
Review,VoL 10, Nr. 7, at31.
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Ind~ the Charter is a document containing sorne rules which satisfy the group ofStates

in fàvor of a Convention~ at the same tïme9 is only a Resolution which satisties the

States opposed ta the elaboration ofa real international Convention.

The "Charter" estabIishes the basis of a legal ftamework but does Dot go as far as a

Convention.

The "Charter" is, bowever, a first step~ perbaps the necessary step, to the elaboration

ofa Convention wbich would mie GNSS.

As already mentioned, the elaboration ofa Convention is essential ta deal with GNSS.

The law bas to deal with the new types ofrelationships necessitated by new technology.

However, the creation of such an important Convention does IlOt bave to he done in a

rush. Ample time for profound ret1ection is criticaL

A Convention is needed, but a few years al the very least would be necessary for a solid

(egal infrastructure.

As was mentioned earlier, some authors are in tàvor of the elaboration ofa Convention,

wbich would deal with the liability ofGNSS.

The Rio Conference stressed the need ofa legal ftamework dealing with CNSIATM.

These initiatives are certainly laudable.

ICAO, however, seems to conceal or al lcast overlook the multimodal aspect of satellite

navigation.

Except in the matter of financing, ICAO did not fucus on the existence of users other

than in the aviation sector.

The aviation oqanization. however, bas its own IICDda with ils own vestcd ÏDtcrests•
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Would it not he more efficient ta think about a Convention dealing with satellite

navigation and conceming ail users ofGNSS?

Aviation is ooly one of the numerous users of the satellite navigation. It might he,

therefore, more efficient to develop a global legal ftamework, accesstble ail users. The

European Commission stressed the multimodal dimeDsion in the establishment of Galileo

and is a good example to foUow.

The Convention would deal with delieate problems such as liability, certificatio~

financing and cost-recovery and would address the concems ofan users.

The Convention to he adopted would bave to he created by the States, meeting in a

forum.

ICAO could serve as this forum because it bas dealt already with that issue tbrough its

legal panels. ICAO, however, seems aviation-biased and does not consider sufficient1y

the multimodal aspect ofGNSS.

Another organization could eventually deal with that task perbaps more efticient1y than

ICAO.. It would be INMARSAT..

The new structure of INMARSAT367 operatiDg siDce 1 April 1999, majntain, an

intergovemmental structure.36I

367 INMARSAT was the first intergovemmental orpnizatiOil ta c:bange its sIlIUs ta aUK·~ private
ampanyoperatiDg unœr recopized commercial principles and establisbed compIIlY Iaw and comprises in
future two entities.. a public Iimited c:ompmy md an inœrgovemmental suucture.

361 "1'he [GO will emtinue ta opente tbrouIh ID Asscmbly of Parties lIId a smaIl SecreIari~ and will
mœitor and enforœ, u necesary, the me baie priDciples md publicserviceobIipti~ DIIIlefy:

.. Continuai provision ofservices fi.- the Globti Maritime Disttess md safely System (GMDSS) set
upbylMO;

.. NOil-discriminatoryacœss to services;

.. Service ta ail geograpbicalaras whae there is an_ including ruralmd remole aras;
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This structure could play the raIe of a forum which would deal with the development of

the new Convention.369

Some could object tbat only 84 cOUDtries are Member States ofthe organimtion.

84 Member States, however, is a solid beginning and il is surely casier to begin with 84

States than to creste a new entity.

Moreover, as the developer of the Convention dealing with GNSS in a multimodal

perspective, INMARSAT could he the organization in charge of the GNSS for the

future.370

It could organize meeting once or twice a year, bringing together the States and

organizations such as ICAO and the International Maritime OrganizationJ11 to discuss

GNSS and to deal possible problems.

The administrative tasks would he carried out by the Secretariat.

- Peacefill purposes;
- Fair competition."

O. Sagar. "Inmarsat goes prMte". ECSL News, Nr.II-19, February 1999, al 3
See aIso o. Sape" "Inmarsat and GNSS"t unpublished.

j69 Of course il wouId bel' aIso its primary fimdion wbicb. is to provide the maritime disIress and safety
services.

no The High Level Group suggested a loog-term solution: the cqanizational sttuetures created for GaIileo
wouId be modified in long-term snIdUres. As aIready mentioneci the ONSS Adminislntion wouId be
struetured as an 100. One ofthe potaltial madel sttuetures sugested is the Inmarsat 100.
See GNSS High LeveI group Draft Finol Repon. S7IJ"tlne 176, al 90•

371Hereinafter IMO.
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Conclusion

The evolution of technology permitted the creation of a high sophistieated satellite

navigation system.

Three main aetors are currently playing a role in satellite navigation: the United States

with GPS, the Russian Federation with GLONASS ~ recent1y, Europe with ils

developing project Galüeo.

Detter accuracy, reliability, integrity and avaiJability due ta this system of satellite

navigation are the advantages for the users.

The providers aJso bave many advantages &am tbese services.

GNSS combines interests ofan parties.

The Global Navigation Satellite System, howcver, raises many legal issues.

Sorne of these issues were already addressed for traditional navigation aids but the

specificity of using satellites to navigate requires the search of new solutions specifie to

the GNSS or al Ieast the adaptation ofthe existing solutions.

Nothing prevents adopting solutions arisiDg fIom the existing systems and modifyjng

them to meet the particuJarities ofsateDite navigation.

The ideal solution would he the eJaboration ofa Convention wbich would deal with Iegal

issues orthe satcDite navigation.
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Some people are in favor ofa Convention which would deal with liabi1ity On1y9 other taIk

about a certification Convention.

It could he useful to think about a convention which would deal with all Iegal issues

related to GNSS..

Such issues as liability and certification bave to he addressed. An uniform regime bas to

he developed for the benefit ofthe users as well as for the providers.

Mounting this Convention ~ of course, challenging but the increasing number of

applications done with satellite navigation demomtrates the importance ofthe topie..

In designing the agenda ofthe Conventio~ the multimodal aspect ofGNSS bas to he kept

in mind..

Europe is aware of the importance to deal with an types of users with its satellite

navigation system Galileo and is attempting not to deal with one single type of user, as

does ICAO.

Cooperation between the settors is essential to obtain a coherent system.

An incoherent system would he more dysfunctional than no system al all.

If the decision to create a legal ftoamework dealing with legal issues of GNSS is

actuaIized, this would be an important achievement..

A future institution dealing with GNSS aIso would he a good initiative.

GNSS is a new and developing system. AlI problems cannot he resolved at once.

rime is needed to build a solid foundation.
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