
INFORMAnON TO USERS

This manuscript has been reproduced from the microfilm master. UMI films the

teXi directly from the original or copy submitled. Thus. some thesis and

dissertation copies are in typewriter face. while OChers may be tram any type of

computer printer.

The quality of this ntproduction is ..pendent upon the quality of the copy

submitted. Broken or indistinct prim. coIored or poor quaIity illustrations and

photographs. print bleedlhrough. substandard margins. and improper alignment

can adversely affect reproduction.

ln the unlikely event that the author did not sencI UMI a complete manuscript and

there are missing pages. these will be noted. AllO. f Ul18uthorized copyright

material had to be removed. a note will indicate the c1e1etian.

Oversize materials (e.g.• maps. drawings. charts) are reproduced by sectioning

the original. begiming al the upper Ieft-hand come.-~ continuing from Ieft te

right in equal sections with small overtaps.

Photographs induded in the original manuscript have been reproducect

xerograPhically in this copy. Higher qualKy 6- x 9" black and white photographie

prints are available for any photographs or illustratiOns appearing in this copy for

an additiona' charge. Contact UMI directly ta ortler.

Bell & Howell Information and Leaming
300 North Zeeb Raad. Ann Arbor. MI 481~1346 USA

UM1~
800-521-0600





•

•

GNSS-L.a' and Institution" Issues

Institute ofAir and Space Law,

FacuIty ofGraduate Studies and Research,

McGi1I University,

Montréal.

A thesis submitted to the Faculty ofGraduate Studies and Research in partial fulfiIment of

the requirements ofthe degree ofMASTER OF LAWS (LL.M.).

•

Dimitri P. Nicolaïdès

C Dimitri P. Nicolaïdès 1997

November 1997



1+1 National Ubrary
of Canada

Acquisitions and
Bibliographie Services

395 Wellington Street
Ottawa ON K1 A 0N4
Canada

Bibliothèque nationale
du Canada

Acquisitions et
services bibliographiques

395. rue weuington
oaawaON K1A 0N4
canada

The author bas granted a oon
exclusive licence allowing the
National Library ofCanada to
reproduce, lo~ distribute or sell
copies of this thesis in microform,
paper or electronic formats.

The author retains ownership ofthe
copyright in this thesis. Neither the
thesis nor substantial extracts ftom it
may be printed or otherwise
reproduced without the author's
pennission.

L'auteur a accordé une licence non
exclusive permettant à la
Bibliothèque nationale du Canada de
reproduire, prêter, distribuer ou
vendre des copies de cette thèse sous
la forme de microfiche/film, de
reproduction sur papier ou sur format
électronique.

L'auteur conserve la propriété du
droit d'auteur qui protège cette thèse.
Ni la thèse ni des extraits substantiels
de celle-ci ne doivent être imprimés
ou autrement reproduits sans son
autorisation.

0-612~œ9-9

Canad~



•

•

•

DEDICATION

ToMyFamily

To Stéphanie

And especially to My Malber, Tanguy and Dan Fiorita

ii



•

•

•

ACKNOWLEDEGMENT

The writer wishes to thank the Institute ofAir and Space Law for having aIlowed the uses

ofits facilities.

Tbanks to Maria, my dear fiiend Monica and to ail those who have given me support.

1 would like to specially thank my supervisor, Dr. Michael Milde, for bis continuous trust

and encouragement.

iii



•

•

•

ABSTRACT

Shouid civil aviation reach its promising full potential. it will inevitably be tbrough the use

and reliance upon Global Navigation Satellite Systems (GNSS) and its innovative

technologies. At present only one option seems clearly and 'directly' operational for the

civil aviation cha1lenge~ and that is a -USA owned and controUed- GPS based GNSS.

This thesis will critica1ly discuss the legal and institutional issues of the GNSS. The issues

considered will be based upon the discussions and conclusions recendy reacbed within

ICAO. The object of this thesis is to compare~ contrast and criticise ICAO's international

Iaw-making propositions~ related to GNSS~ in the light of the 'practica1 reality' varying

from the users' demands and expectatio~ passing through the lack of practical

experiences, to the USA monopoly as sole basic signal provider.

Whilst ICAO is undeniably a great contnbutor to global development of civil aviatio~ it

seems that in the case of GNSS implementatio~ ICAO's role is limited by bath its

mandate, but equaUy a lack ofpolitical consensus upon potential 'solutions' to hypothetical

problems.

The research is based on materials and documents available by the end of May 1997 and

does not take iuto account the later developments in ICAO discussions.
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RÉsUMÉ

L'aviation civile devrait-eUe atteindre son plein potentiel prometteur, ce sera

inévitablement via l'utilisation et la dépendance de Systèmes Global de Navigation Satellite

(GNSS) et ses technologies innovatrices. A présent, seule une option apparaît comme

étant 'directement' opérationnelle afin d'atteindre ce but; eUe consiste en l'utilisation du

GNSS basé sur l'utilisation du GPS, appartenant et étant contrôlé par les Etats-Unis

d'Amérique.

Cette thèse examinera de façon critiques les questions légales et institutionnelles relatives

au GNSS. Les questions traitées se baseront sur les discussions et conclusions atteintes

récemment au sein de l'OACI. Le but de cette thèse est de comparer et de critiquer les

initiatives de l'OACI à légiférer en matière du GNSS, le tout, tenant compte des réalités

pratiques allant des attentes des utilisateurs, passant par le manque d'expériences pratiques,

jusqu'au monopole des Etats-Unis d'Amériques en tant que seul fournisseur du signal de

base.

Alors qu'il est indéniable que l'OACI contn"bue grandement au développement global de

l'aviation civile, son rôle dans la mise en œuvre du GNSS est limité par son mandat ainsi

que par le manque de consensus des états membres quant aux potentielles 'solutions'

proposées aux problèmes hypothétiques.

Ce travail de recherche est basé sur des matériaux et de la documentation disponibles à la

fin mai 1997, et ne tient pas compte des développements ultérieurs des discutions de

l'OAC!.
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relying for its funetioning.
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PartI

Introduction

... Men staTedal the skies many centuries aga

when diSCOllering and traveling through vast regions.

With the Stars in the skies men couldgo

for the Stars were means ofnavigation ...

Our solar system bas assisted navigators for centuries. Since then, various navigating

instruments were invented and used, hurling the sexton and its stars iota disuse. At the

dawn of a new tecbnological~ men are racïng the skies again for means of navigation,

however artificial satellites have substituted the Great Bear and the Southem Cross.

At the dawn of aviation, pilots were navigating by means of ground reconnaissance.

Landscapes and naturaI or artificial identifiable features such as churches. casties, riv~

raiIway lines, hiIls and other visuaIly identifiable objects, were the sole elements eoabling

pilots ta assess the three dimensional geographical position of their aircraftl. In addition

pilots had no means to position themselves with regard to other tlying aircraft. VISWI1

means were the limit ofsafe tlyiDS.

1 The visual t1ight technique Jdying on identifiable points are subjeds to the so-caUcd VISWI1 F1igbt Rulcs
(VFR) in Annexe 2. ChapIcr" ofthe Chicago ColMIdion.
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Civil aviation, pusbed by public demand, quicldy developed and u a result the number of

aircraft tlying simultaneously increased. Navigation techniques and tecbnology foUowed

the 'rapid' pace of development in order to accommodate numerous aircraft in an area

limite<! by its nature...the skies.

The post world wars periods were probably the phases during which air navigation

witnessed the greatest improvement, exploiting research and development (required and

financed) by the miIitary.

Whereas aircraft as such are ever evolving ·ftom a technological point, the same cannot be

said regarding communication, navigation and surveillance (CNS). Indeed, unlike

technological revolution such as the passage trom propeUed to jet engine aircraft, CNS is

still at present very much relying on technology basically developed before the second

world war. It results that although aircraft are ever evolving, the potential ofthese aircraft

is not being realised; the problem is not the plane or who tly them, the problem is the

system in which they are forced to tlr.

Means of navigation loclay

A constraint to civil aviation?

Present navigation is mostly radio navigation. The aircraft is assisted by ground based

stations. Basically, an aircraft is guided and informed about ilS geographical position by

ground stations systems. These &round systems are various but ail have a point in

common; they are &round based and basical1y use radio wave signais to communicate with

the tlying aircraft3•

2 Dr. A Kotaite in TV-14749 R-I, in 'FANS. The Global Advanta&e' -video pIOduœd by FANS
Stakeholders'Group.

3 Severa! systems such as -OMEGA DaVÏptional system- LORAN-C, INS, VORIDME, de. cio exist, but
most are progressively faDing into cIïsuse••• ifDOt aIready out ofuse.
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Objectively, pressures emanaring fiom YUious sources transcend the 6ground system' air

navigation tecbnology. Indeed, the current systems are essentially criticised ftom a safety

and cost-efficiency perspective4.

The safety ofcivil aviation mainly relies on two features; the maintenance and performance

ofthe aircraft and the navigation system useds. The current system bas reached a point of

saturation'. The ground system usins radio wave signais is limited by distance and terrain.

Sorne areas ofthe world bave no radar coverage at ail and communications often are poor

on long over water routes7
•

Where radar is lacking, aircraft use inboard computers and autonomous inenial navigation

system (INS) in order to have its approximate position. But civi1 aviation safety tolerates

no approximate information; it thus results that aircraft are to be widely separated to

ensure safety. This extensive Separation limits the number ofplanes that CID tIy on a given

route8
•

" The International Civil Aviaûon Organisation (lCAO) beiag bigbly coocemcd with the sardy, regularity
and eœnomy aspect ofair naviption, it appears tbat the c:uneat system saturation was an invitation for
ICAO to legitimately inaervene and propose an a1ten1ative sysIem.

sOr. M Milde, 'InstitutioaallDd Legal Prablcms of the GlobI1
Navigation Satellite SysICID(GNSS). SoIutioas in Scardl ofa Prublem?', in UDpUbIisbecl aud informai
notes for oral presenlation al the lD1cmatioDa1 Ccmfcrenœ OD Air aDd SI*=C Law of8ucDos Ailes, April
1997.

6 As explained abcJ\Ic, the modem civil aviatiOD in gcncral is COIISb'ained by the pJe5ellt sysacm.

7 Dr. A. Kotaite, SUJ1'G note 2.

8 Ibid.

3



•

•

•

The limitations ofthe current system could be summarised in tbree basic points:

-the line-of:.sight propagation of current systems and/or the accuracy and reliability

constraints resulting trom variability' in the propagation characteristics;

-the difficulty~ for a variety of re8SOns, in implementinS present systems and operatinS

them in a consistent manner in large parts ofthe world;

-the limitations ofvoice communications and Jack ofdigital air-to-ground data intercbange

systems10.

Ground navigation facilities are further considered as being costly and troublesome for

controUers who have to mentally visualise their airspace aided by random position reports

and cardboard tlight strips.

Although the existing systems bave served civil aviation in â positive way~ it is now time to

tum the page and move on to a new way of t1ying, a way tbat integrates state of the art

technology.

Global navigation satellite mtem

A response to civil aviation needs?

It could he argued that the needs of today's civil aviation are establisbed by the

shortcomings ofthe current systems.

But in fact the GNSS, which is an integral part of the Future Air Navigation System

9 Atmospheric conditions may iDOuenœ the pmpaption oCwave sipals.

10 Dr. M Enein, Raytheon, lA Unique Appmach to CNS/ATM Implementation', in ATc, August 1996,
Vol.2 No.2, at 10.
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(FANS)11, goes tùrther in tbat it ïnnovates.

The technological degree of innovation between the present system in use and the

proposed system cm hardly be compared, or if 50 it would amount to comparing a

facsimile means ofcommunieation to the Internet and its World Wide Web.

Basica1ly the GNSS is the key element of the Communication!

Navigation/Surveillance!Air Traftic Management (CNSIATM) Systems consisting mainly

ofa marriage ofspace technology and computers12
•

The GNSS is a satellite based positioning system and time transfer system that provides

world-wide services for location and time to anyone possessing a GNSS receiv~3. It uses

multiple satellite consteUations14
; namely the US Global Positioning SYstem (GPS) and the

Russian Global Orbiting Navigation Satellite System (GLONASS)1S, aircraft receivers,

ground monitoring equipment and system integrity monitoring to perfect navigation

solutions. In addition to the positioning satellites complementary components such as

ground based means of surveillance, and technologies using geostationary orbital

receptors16 are available.

The International Civil Aviation Organisation (ICAO) bas adopted the concept of

Required Navigation Performance (RNP), which defines a capability necessary for the

11 For more information on FANS sce Part n oftbis work.

12 J. Huang. 'Sbaring Bencfits ofthe Global Navigation satellite Sysaem within the Framcwork ofICAO',
in llSL, 1996, al 1.

13 S. Harksen, 'Is the Wodd Ready for the Future Air Navigation Sysaem (FANS)?', in ATC SystemS,
May/June 1995, at Il.

14 The reality ofthings leaves doubts with œprcllO the wonl co_cllations. Indced, it is the bcliefofmany
that the GNSS will solely reI:y upon the existin, US GPS.

15 For technica1 dctails on the GPS aud the GLONASS see AnDcxe L

16 P. A. Salin, 'Les Systèmes cie Naviplion Aérienne par Satellite et r Aviation Civile', in AnnaIs ofAir
and Space Law, Vol. X1X-1994 Part 1, al 460.
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aircraft to navigate in an airspace segment. The capabiJity can he implemented using the

GNSS which would be able to provide a bigh integrity" bigbly accurate navigation service"

suitable as a primary means of navigation for en-route, terminal, and non-precision and

Category 1 precision approach and Ianding phases ofa flisJtt17.1ust u the differential GPS

provides an integrated information, using groUDd statio~ similarly the GNSS will he

assisted by third enbancement systems augmenting the positioning accuracy to a highly

precise degree which will aIso monitor the GNSS integrity.

The GNSS and -Safety

-Aïr Traftie Demand

-Airlines' opinion

.costs to States

Safety

A modernised form ofair navigation surely would enbance safety,l especia1ly in the vicinity

of airports where traffic is extremely dense and/or where aircraft approach may he

rendered difficult by other features such u bad weather conditions or steep landscape.

Knowledge of real positioDÎDg in reaI tinte and knowledge of the location of other traffic

will contnoute to the prevention of collisions and of 'controUed Oight ioto terrain'(CFIT).

The 1055 of65 lives on the Tupolev 134 ofVietnam Airlines on September 3'" 1997 is one

tragedy amang other civil aviation catutrophes that should not he accepted in the light of

the existing technology and its potential.

The use of more precise and reliable means supporting air navigation by navigator and

controllers will increase ATM efliciency and thus render Ianding and take-off' generally

much safer. The GNSS will alIow more aeroplanes to be put on the most efficient routes

with no compromise in safety.

17 Dr. M. Encin, Supra note 11, al Il.
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Air trafIic dl!1IUIIUl

The GNSS will equaIly respond to the contemporary air traftic demands. The demand for

civil aviation services is constantly increasing. It results tbat routes capacity is exceeded

and that air traffic service providen and users alike, are permanently under pressure.

Airspace and airports resources are strained as they attempt to meet the growing demand

while respecting safety.

Albeit the use of GNSS makes possible the greater number of t1i~ its automation

features actual1y make efticient wode easier for air traftiç controUer.

Airli"es '0P;";OIl

Precision approach is the MOst demanding phase of a flight. Indeed, the terminal and

approach areas still claim the highest rate ofaccidents and a significant proportion ofthese

oœurs where limited non-precision approach aids exists.

Civil aviation tragedies, other than the recent one mentioned above, of major CFIT,

include the 1u1y and September 1992 disasters of the Thaï and Pakistani Airbuses in Nepal

during a non-precision approach to Kathmandu where less than perfect navigational aids

caused or contributed to fatal crashes in a difficult mountainous terrain11
• On 27 March

1977, the collision ofthe KLM and PANAM Bocing 747 on the ground at Tenerife, where

575 lives were lost, was attnoutable to the lack of knowledge of the precise relative

position ofthe two aircraft.

The GNSS (including difFerential readers) is therefore a necessity, as means to provide, on

a global basis, adequate guidance to most airports in the shortest laps oftime.

The current systems for air traftic control places limitations on the airlines'efficiençy in

18 Dr. M. Milde, Supra note 5, al 2.
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genera119
• Delays do more tban ftustrate passengers. Recent wode by IATA estimates tbat

added casts and lost business attnbuted to deficiencies in the air transport in&astrueture

are equivalent to 10 billions doUars a year world-wide. By the end ofthe century, delays in

departure and anivals will cost European airlines the sum of 6 billion doUars20
• Direct

routing without delays will let the airlines maximise the use oftheir fteet.

Costs to Stlltes

Is the implementation ofthe GNSS worth the cost?

Using existing satellite networlcs to provide global. navigation eliminates the needs for

governments to invest in costlyand restrictive, and somehow out ofdate, ground facilities.

Furthermore, in many sparsely populated areu (Afiica, Latin America) and over the high

seas and deserts, the building of ground-based facilities is ather financially or tecbnically

impossible.

The annual savings to the airlines alone in reduced fuel and operational costs will be a

multiple ofthe implementation cost ofthe GNSS.

Civil aviation being the fastest growing form of commercial transportation, a more fluent

civil aviation will generate a more dynamic global market and the economical and social

benefits will be manifold.

19 A. Shand. 'GPS- an AirIine Uscr's View', in The Ioumai ofNaviptioa. SepIcmbcr 1995, VolAS, No.3,
at 319.

20 Dr. A. Kotaite, Supra DOte 3.
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GNSS related la..

Does the ehiek come before the CSS?

The full implementation of the GNSS will take place witbin a given social context -the

Globe- and will thus require a global social interaction. The acton of the interactions, of

the GNSS, will be diverse entities varying ftom aircraft and avionics manutàcturers,

physica1 persoos, corporation bodies (pub6c or private), States or group of States etC.
21

•

International organisations are ükely to play an important co-ordinating raie in that they

will facilitate negotiatioDS, and in the case of regional organisations such as

EUROCONTROL, ail EUROCONTROL Member States could be represented directly by

that organisation, thus rendering international negotiations more expedient.

Because no technology in the long run ever functions in a legal vacuum, or if so, the

legislator rapidly intervenes22 in order ta control and/or stabilise the system and its further

development, one may wander what legal provisions will harDess the GNSS23
•

When cars first appeared, there was no law addressed to cars directly; laws were arbitrarily

construed in order to encompass social interaction between cars and the environment in

which they moved. Immediately after the arrivai ofcars there was no Raad Traftie Act, nor

any legislation compelling car owners ta insure their vehiele.

Cars were in advance of~car related' legislation.

21 Dr. M. Mildc, Supra DOle 5, al 3.

22 Sec how govemments a11 ower the wodd are DOW sedông 10 legislate upon issues such as incleœot
material and copyright matters 1inkecl 10 the Wodd Wicle Web.

23 The term ta 'bamessl sbouId he in the praentcase construed • a way in wbich a teelmology and i15
research and devclopmcnt aœ boIh controUeclllld furtbeamore enbancec'

9
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Today Iittle bas cbanged, the legislator is still not capable of anticipating social relations

and/or accompanying potential contliets. And il may be tbat tbis is the way things ought to

be for laws are nothing but the expression of the politica1 will. Seldom wiIIlegisiators be

able to comprehensively anticipate the fimçtioDÏDg of a system within a society. It thus

appears that it could be concluded that mies seeking to balance confliets ofinterests and/or

harmonise the social relations engendered by an innovative technology should succeed and

not precede the said tecbnolo~.

The air industry represents a substantial interest to every single State2S
• For its

development, it will need a new way of flying, namely the Future Air Navigation System

having the GNSS as its major componenr'.

To be op~ the GNSS requires the social interaction of States. This catch 22 reality

where "aU States need the GNSS but will ail he compe11ed-to coUaborate for its working"

bas been discussed witbin the best-suited arena for civil aviation development, namely

rCAO.

Among ail its aims, ICAO bas ta encourage air navigation services. The GNSS is a well

suited instrument for the ambit of this task. For this reason, and by virtue of Article 44 of

the Chicago Convention, ICAO bas been identified ftom the beginning as the means of

enhancement ofthe GPS/GLONASS into a GNSS27
•

24 Dr. M Milde, SUJ1'a noce S, al 2.

2S Pr. H. WasscDbcrgb, f&LegitiJDate' Shaœs ofStates Under Air 8Dd Spacc Transportation Regulation', in
Annals of Air and Space Law XX-l, 1995, al 83-111.

26 For more detaiJs on FANS sec Part fi.

27 P. A. Salin, Supra note 16, al 464-5.
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Within ICAO

The technical complexity ofthe GNSS surely renders the ICAO efforts to fonnulate legal

and institutional implications difticulr'. Nevertbeless ICAO bas identified within its

various committees a number of issues relating to the legal and institutional implications

related to the GNSS29
•

It is now too early to asœrtain ICAO's proposais. However, and as a starting point, the

author bas based the present wode upon ICAO's conclusions and proposais related to the

legal and institutional implications ofthe use orthe GNSs30
•

21 The author wishes to add that the œnOictinl political vicws oflCAO mcmbers baw to be includcd in
the list offactors.

29 Final Report orthe FUst Meeting, LTEP/I daIed 23112196.

30 Such proposais are contained in ICAO DOC LCI29-WPI3-2.
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PARTH

ICAO's Efforts to Implement FANS

Part one of the present work compared and cootrasted the current and the future

navigation technologies. The international civil aviation will, or rather is 31, relying more

and more on a Global Navigation Satellite System.

Because of the different proposed systems 32, the global dimension of civil aviation and

numerous other factors intemationalising such activity, it foUows that the GNSS, being

global by nature, will require to be addressecl globally. Consequently, it seemed inevitable

that the International Civil Aviation Organisation, being a forum where civil aviation issues

(whether technical or legal in nature) could be considered by a wide range of States, wu

31 The present tensc is more appropriate Cor IODle airIiDes, such as British Airways and SÎDpp)1e AitliDes,
which are alœady cxpcrimcDting with the GPS. Such information was gival tG the autbor by Oerry~
British Airways Manager Projecls & Stratc&ic DewIopmeDt. in a lettcr tG the autbor cIated 15 April 1997.
Boeing is equipping its 8-777 modeIs with an in-built GPS. The ATAG(Aïr TI'8II5pOIt Action Group)
video presentation, sec SllfJl'Yl noce 2, maleci tbat FANS is DOt a tbeory waitiDg for proot; FANS is an
existing teehnology. VutuaUy every \'ride bodyjetJ.iDer IOl1iqofftbe assembly liDe today is factory
equipped with FANS compatible equipmcnt. FANS is being implemented DOW in South Pacifie with plans
to expand the system througbout Asia.

32 The two düferent basic sysIemS being the GPS aad the GLONASS, sec Annexe L
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to play an important role in the development ofa GNSS.

Part II of the present work will consist of descnbing ICAO FANS n Committee's

evolutionary path. Although it is highly descriptive, the author believes that part n is

paramount for a global undentanding of the issues discussed and criticism made later in

thework

The arrivai or GNSS on the 'CAO Agenda J3

rCAO saw at the end ofthe 70~s the increasing limitations ofthe currendy used systems of

air navigation, and thus started to consider the need for potential amelioration 34.

rCAO~s initiative regarding, initially the study, and subsequently the establishment of a

GNSS institutional framework, emanates from the Preamble of the Chicago Convention

and its Articles 37 35, 44 36~ 5437
, and gall.

rCAO itselfrecognised that it is the sole and most appropriate international organisation in

a position to effectively co-ordinate the new system's activities 39.

33 ICAO Document LTEP/I-WPI3 provides a compœbcnsivc snmmary ofthe GNSS appmach by ICAO.

34 1. Huang, Supra note 12, al 1.

35 Article 37 requires States to coUaboratc with ICAO on ...all manel's...faciJitating and improving air
navigation.

36 Article 44 defines one ofICAO objcc:tives as proll1OÛllg the growth of intcmatioual civil aviation,
encourage the dcvelopmcnt ofairways and air navigation, promote saCcty offlights. ete.

37 Article 54, related to Cbaptcr X, aI10ws the CouDcil to establish the Air Navigation Commission and to
adopt Standard and Recommeuded Practices (SARPs).

38 M Gbonaim, The LepI and Institutional Aspects ofCommunication, Naviption, SunoeiUanœ aDd air
Trame Management Syslems for Civil Aviation', in McGiIllnslitute ofAir and Spacc Law Doctoral tbesis
1995. at 112.

39 ICAO 291h Asscmbly (22 Scptember- 8 Oc:tober 1992) Resolution A29-8 • The rCAO communications,
navigation, surveillancclair trame management (CNSIATM) system.
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In 1987, ICAO's FANS Committee stated that, in the ligbt of future civil aviation

developments, the use of sateUite tecbnology to provide telecommunication, navigation

and surveillance wu the only viable solution that will enable airlines, CNS. ATM and in

general the whole of civil aviation, to overcome the sbortcomings of the current systems

used for air navigation e. As earIy as 1981 ICAO presented a document to the Second

United Nations Conference on the Exploration and PeacefùI Uses of Outer Space,

affirming that it was responstble for the development ofthe position of the international

civil aviation on all matters related to the study of questions involving the use of space

technology for air navigation purposes, including the determination of international civil

aviation's particular requirements in respect ofspace technology 41.

The above statement may raise doubts for it appears that bath the US and the Russian

Federation are the one dietating the technical specificities of GNSS while ICAO is rather

left with a role in which it merely models its cules and procedures upon existing technical

requirements.

The Convention on International Civil Aviation could he qualified as the fundamental

instrument to promote civil aviation safety. Safety heing the fundamental prerequisite of

civil aviation, it foUows that 80y new technology seeking to enhance the safety of flights,

has to be analysed by ICAO in order to promote ilS globalisation. Indeed, the safety

upgrading of civil aviation is not solely due to modernisation of aircraft technology. but

equally by the provision of adequate and reliable inftastrueture and compatibility of

40 ICAO Doc. FANS(U)l4-WPI9, pam.l.2.1

41 ICAO. Second United Nations eonf'crenœ on the Exploration and Peac:dU1 Uses ofOuter Spacc. Report
on the Civil Aviation Interest in the Use ofOuterS~ Background Paper 1. A/CONF.IOIIBPIlOO/l
(1981).
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air/ground, groundlair and air/air communication and co-ordinatioD.

In the present decade, a new tecbnology bas emerged. It is undeniable; the use and reliance

upon the GNSS for air navigation il, as it wu expressed by ICA042
, the only tecbnically

available answer to the needs ofcivil aviation which is ever growing on a global scale.

The GNSS is a technology or a &mode of ftying' which. if implemented, could be a tool to

promote ICAO's efforts to fWfil its vast mandate in generally promoting safety, oost

efficiency and regularity ofcivil aviation on a global scale.

rCAO bas retained the GNSS alternative as 'new means of air navigation', but bas Dot

done so without some reservations regarding the lesal and institutional problems that may

result fram the global use ofGNSS.

421CAO Doc. FANS(II)l4-WPI9, para.1.2.1
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HistoricallJ!l'Spectiye

Ta comprebensively understand the legal implications of the use of the GNSS, it is

necessary to retum to the roots ofthe present debate.

The aim ofthe present sedÎon is provide the reader with a summary of the developments

and the current state ofwork on the legal ftamework with regard to GNSS and to ofFer an

overview of the relevant issues whicb bave been identified in the process of the

advancement ofa legal ftamework43
•

As earlyas 1983, the ICAO Couneil established the Special Committee on Future Air

Navigation Systems (FANS Committee), for the purpose ofmaking recommendations for

the co-ordinated development ofglobal air navigation" for the nm twenty-five-years4S
•

Initially, the FANS Committee was mandated to identifY, stUdyand assess new concepts

and technologies in the field of air navigation, including the satellite option. Further, the

FANS Committee was to analyse the institutional issues relating to potential future air

navigation systems. Pressured by faetual reality of new tecbnological developments, the

FANS Committee developed a systems concept principal1y focusing on a hybrid system

embracing the satellite based CNS!ATM concept and greatly improved arrangements on

the ground for the purpose and benefit of a global Air Traffic Management46
• In addition,

043 The author wishcs to remiDd the Rader tbat the present historica1 pcrspccti\'e is solcly bascd upon
ICAO's work on the establishment of a GNSS. Il is IlOt the intention ofthe autbor to express any
criticisms al this stage.

.c4 The pressing DCCCl for allerJlatNe CNS/ATM technologies was emphasiscd by the rdcase ofICAO Doc.
222-AT/90 in wbich il was~ed tbat the expansion ofscbeduled passenger and liaght ttaflic WU to
double from 1978 to 2000.

45 ICAO LTEP/I-WPI3, al p. 2.

46 FANS W4-WP/9. p. 2, para. 1.2.1.
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and for the sake ofinternational civil aviation, the FANS Committee expressed a statement

of operational requirements for Global Navigation Satellite Services. At this stage,

institutional aspects were only addressed. with regard ta surveillance and communication

applications.

The FANS Committee wu foUowed by the FANS phase n ..7Committee upon approval by

the Council in 1989. The FANS n Committee was responsible for the monitoring and co..

ordination of development and transition planning for future air navigation systems. The

FANS n Committee gave birth to a set of principles relating ta institutional

arrangements.... These principles referred to as 'Guidelines for Acceptable Institutiooal

Arrangements Relative to the Implementation of Aeronautical Mobüe..SatelIite Services

(AMSS) and Global Navigation Satellite System for Civil Aviation' were to he what the

autbor referred to previously as the 'ICAO conditions' upon which a GNSS would be

deemed acceptable.

We shall concentrate upon the guidelines relating to GNSS, but it ought to he mentioned

that the guidelines were aimed at aU CNS, AMSS Systems, and GNSS. The Tenth Air

Navigation Conference and the Couneil subsequendy revicwed the FANS n Committee's

Guidelines.

The outcome ofthe revision was mainly that even though the FANS n guiding principles,

DOW being referred to as the 'Guiding principles on Institutional and Legal Aspects', bad no

legal force, they were, however, a gcod base upon which ICAO, as a matter of urgency,

had to develop institutional arrangements as a basis for the continued availability of GNSS

for civil aviation"'.

The above paragraph shows the considerable contribution brought by the FANS

47 Hereafter referrcd as FANS fi.

48 The term 'birth' bas bœn uscd even tbough the principles were cmbJYODÎc in natuœ.

49 rCAO lOth Air NavigationConr~Rccommendation 4/4.
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Committees to the GNSS debate.

The legal and constitutional aspects ofa GNSS were discussed in di1ferent ICAO bodies.

The Legal Committee considered the matter for the first time at its 27th Session~,

expressing its desire for future studie5 to be condueted, to be based upon the FANS

Committee's reports'l.

It was in the foUowing Session52 that the Legal Committee concluded that the

implementation of the CNSIATM systems encountered no 1ega1 barriers and further, was

in harmony with the Chicago Convention. The Legal Committee went on in approving the

'Guidelines' for acceptable institutional arrangements for the implementation ofAMSS and

GNSS for civil aviation.

The GNSS, or rather the establishment of ils legal ftamework, issue was DOW given the

highest priority in the Work: Programme ofthe Legal Committee by the Council, pressured

by the civil aviation needs.

The GNSS issue reached the ICAO Assembly at its 29th Session (22 September- 8

October 1994). The Assembly endorsed the above mentioned General Work Programme

by adopting two resolutions (Resolutions A29-S and A29_9)53 approving and calling for

the implementation orthe ICAO CNS/ATM concept.

50 The Legal Committee was entrustcd with Ibis task by the ICAO Council's 124th Session on 29 JUDe
1988.

51 LTEP/I-WPI3, al 3.1.

52 Report of the 28lb Ses1ion oflCAO Lcpl Committee, confirmed by its2~ Session in 1994, sec Doc.
9630-LCl189.

53 ICAO Assembly Resolution A29-8 • The ICAO communications, DaVigation, SUl\'CilJaDœlair traflic
management (CNS/ATM) sysICID-.

ICAO Assembly Resolution A29-9 • Harmonisation ofthe implementadon ofthe ICAO CNS/ATM
systems".
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The 1371h (November 1992) and 138th Sessions (Match 1993) of the Council were

paramount to the implementation ofa GNSS. It was at those particular sessions that the

envisaged 'implications' were defined. The Council expressed its concem witb respect to

the institutional elements, and more specifically with the folloWÏDg issues:

-the reliability ofthe quality ofthe information provided to end·users;

-the continuity ofthe services;

-the respect by civil aviation authorities of ICAO Standards and Recommended Practices

whilst providing services in their sovereign air space;

-degree of control of States ATS upon elements intluencing their continuity,

accountability, safdy, etc.

In the Iight ofsuch issues, it was further decided by the Couneil that the Legal Committee

also had to consider the institutional elements of a GNSS ftom an ownership and control,

system funding, oost and equitable cost recovery and Iiabilities point ofview.

In addition, the possible role of ICAO in the long-term provision and the need for c0

ordination with other potential users of GNSS was to he analysed. Anticipating the

institutionallimits of ICAO''', the Council invited the Legal Committee to consider the

content ofan ICAO-GNSS Service Provider States arrangement as a poSSIble basis for the

development ofa legal fiamewor1c for the provision oflong tenn GNSS.

54 ICAO's role in the provision oflong tenn GNSS c:ouId only!Je 'minor' clue to boIb a Jack: ofmandate
and offunds. ICAO is DOl an -operatïng- agency and cannot become a GNSS service provider.
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The Legal Committee equaIly bad to consider the obligations of GNSS providers to fuIly

comply with the relevant ICAO Standards and Recommended Practices (SARPs).

To make matters even more complicated and diJuted witbin ICAO, the Global Navigation

Satellite System Panel (GNSSP) was established by the Air Navigation Commission in

November 1993. The Panel's main task wu to develop guidelines of the SARPs for the

above-mentioned long-term GNSS. The task entrusted to the Legal Committee was tbus

complemented by the work: performed by the GNSSP in relation to the establishment of

the SARPs institutional demands for a GNSS":

a) low costlbenefit ratio

b) complete civil control

c) complete safety SCtUtiny and certification capability

d) capability ta invoice direct user charges.

The GNSSP further expressed the desirability to consider the signal enhancers'!6point of

view regarding institutional issues".

As a result, and upon the request of the Couneil", ICAO Secretary-General drafted an

SS It is DOW too carly to enter into a dcbate, but one may clearly appreciate that the Iistcd guidclincs are DOt
likely to adbere to the political aud teehnological realities ofthe GNS8 signal providcrs.

56 Today sevcral privale companies andIor agenc:ics arc providiDg an en1yn'O'"d siguaL EUROCONTROL
uses the GPS. The Company 38 NAVIGATION(MAN Technology)uscs a combiDation ofbotb the GPS
and the GLQNASS to pmclucc aud providc an enbanccd sipaL For more ÏDCOrmation contact Dr-ing.
Martin Haunscbild, MAN Tecbnologie AG, SaleUitennavigalion, Postfacb 1347.85751 KarJsreJd,
Germany.
The US Federal Aviation AdmjnjstralioD(FAA)bas awarded on August 3, 1995 the Wiele Area
Augmentation System (WAAS)contraet to Wilcox. Elcetric Inc., and Hughes Ain:raft Company. The
FAA's objective is to use the GPS as a primary means ofnavigation for ail pbases offligbt hm takc offto
en route to CAT 1 precision landinp by 1998. For more ddails sa:, D. J. Welde, 'Wicle-An:a and Local
AREA DGPS Lead Way to Era ofSatellite-Based Navigation'. in ATC SysICIDS JanuaryJFcbruary 1996,
VoL2 no.l, al 25-31.

57 The signal enhanc:er al 1bis stage was EUROCONI'ROL wbich issuccl a rqJOrt on its proposcd European
Geostationary Navigation 0verIay Service (EGNOS).

58 The Council in its 138th Session on 26 March 1993.
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overall ICAO CNSIATM policy containing the ICAO policy elements to he incorporated

in the legal ftamework for a GNSS. At this stage, one couId sum up the situation, or

rather evolutioD of the GNSS projeçt, by stating that fonowing approximately 10 yean of

attention and discussion in various committees and panels, ICAO's position with regard to

GNSS, reached a stage wherebyon the 9 March 1994, the Council adopted the Statement

of ICAO Policy on CNS/ATM Systems Implementation and OperationBupon which the

'Future System' was to be built60
61.

The Legal Committee was thus to integrate the ICAO Policy Statement on CNS/ATM in

its legal framework proposai. The ICAO Statement principally restates most of the points

that were already discussed in the sense that while producing the proposai, the Legal

Committee had to focus on the issues of sovereignty, authority and responsibility of

Contraeting States, the technical and co-ordinating role ofICAO, continuity and quality of

service, reasonable cost allocation to users and non discriminatory universal accessibility of

the GNSS. The Statement integrated. a further element in that the proposed institutional

arrangements should as far as possible and practicable rely upon existing organisational

structures and legal regulations'1.

The Legal Committee at ilS 29th Session63 drafted the proposai basing its work on the

ICAO Statement as weil as

59 Such Statement is embodied in ICAO Doc. C-DEC 141/13.

60 Agam, the author wisbes to œmiDd the rader that the bistorical pcrspecti\'e beœ praented is 1CAo
centric' thus no criticism is otrered al tbis SIqIe.

61 The Statement seemed to be strongly inOuenced by the Chicago CollWllCion.

62 It is to be pn:sumcd tbat ICAO wanlecl to optimise tbc cxisting inlaDatioaal mies and iDstitutio~DOt
to create ncw institutiOns.

63 The ICAO Legal Committee belcl ilS 29th Session in Montreal ûom 4th to l'th Iuly 1994.
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the Report of the Rapporteur, Dr. K. Rattray trom lamaica". The report added to the

ICAO Statement the issue ofg1oba11universal acceptanœ ofthe contemplated GNSS. The

Rapporteur's guide6nes were founded upon the concems expressed by the international

Community6S.

Dr. Rattray's report completes the previous GNSS legal institutional framework

requirements in that it provided for:

-provisions in respect ofaugmentations ofthe basic signal;

-provisions for consultation and co-operation including regional anangements;

-provisions for reIationship with other international organisations dealing with satellite

communications such as INMARSAT and ITU;

-provisions for settlement ofdisputes.

The report in its paragraph 7 furtber proposed a listing ofpossible legal instruments.

Dr. Rattray's Report's main contnbution to the progress ofthe GNSS within ICAO lies in

the Rapporteur's statement which explicitly asserts the role of ICAO in focusing on the

establishment of a regulatory institution which would be respoDSlble for the supervision

and oversight ofGNSS providers, but without ownership ofthe system66
•

Dr. Rattray through bis RePort appears to bave reduced the role that ICAO is to play in

the establishment ofa GNSS, in that the said role proposed in the report is suPerVÎsOry and

regulatory and not constitutive in nature, as it May bave been ICAO's initial intention'?

64LC/29-WPI3-1

65 Ibid, Para. 6 orthe Report.

66 LC/29-WPI36-1. para. 8.

67 By the tenn 'constitutive' the author implies a bypotbesis by wbich ICAO is œsponsible for the creation
and developmcnt ofa GNSS and fùJtber ICAO wouIcl OWD or operate the system to a certain degree.
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The Report went on advocating a Iegai fi'amework as an international agreement adopted

under the auspices of ICAO. This Iast point is pertinent in tbat it is certain that ICAO

could contnoute to the development ofa GNSS.

However, seeing the length of time required for a Mere amendment to the Chicago

Convention", it ought to he born in mind that a Diplomatie conference is realIy the best

alternative ifone desires the GNSS to be adopted rapidly and g1obally.

The goal of the suggested international agreement is to create obligations for GNSS

providers, in that providers will he required to obtain a certification ftom ICAO. In such

a way, ICAO will ensure that it bas its influence, or even limited control in the operation

and development ofa GNSS that it will not OWO.

Paragraphs 16 and 17 of Dr. Rattray's Report equally address the need for transitional

provisions which would recognise the existence69
, or more exaetly the faetual reality ofthe

existing basic signais providers as component part of the evolutionary approach to the

definitive GNSS70
•

Upon the Rapporteur's Report and the ICAO Counci1 Statement ofPolicy on CNS/ATM,

and other documents and interventions, the Legal Committee concluded its 29th Session

by recognising the need for a Iegai ftamework for the implementation ofthe GNSS.

The establishment ofa GNSS had to go through a two-pbase approach, initial1y and take

ioto account the existence ofalready developed in-use systems71 but furthermore the needs

68 One may appreciate cwen more the vaacity ofthïs statemeDt regarcliDg the sIowuess ofamendrnent"
when one bears in mind tbat Article 83 bis orthe Convention came into force in lune 1997- 17 ycars after
its unanimous adoption by the Assembly in 1980.

69 The Report could DOt. have made a more perûDeDt statemeut, both GPS and GLONASS an: DOt only the
sole providers ofthe basic signal, but1ùrtbennoœ, as mentional preYiousfy, GPS is abeady in use by SOlDe

airlines.

70 The Report mentions the existing GPS and GLONASS systemS. but signais enbanex:nv:nt providers too
will have 10 be taken inIo account and RlCOgIIiscd.

11 Systems such as GPSIGLONASS.
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oftoday's civil aviation.

A legal framework bad to be created in order to accommodate such systems. Secondly

and in a long-term perspectiv~ there is a need for the elaboration ofa more comprehensive

and lasting instrument for the future use ofa GNSS.

The Legal Committee's conclusions were given weight by the adoption and approval of

- a draft agreement, for the immediate future, between ICAO and the providers of the

GNSS signais regarding the provision ofsignais for GNSS services72
;

- a checklist of items to be considered in contracts for GNSS signal provision with signal

providers in the context of long-tenn GNSS73
•

According to the checklist, the standard contraet for GNSS signal providers shall mainly

incorporate general contractual clauses relating to the object, conditions and duration of

the provision of services, but equaIly a statement of recognition of ICAO Policy on

CNS/ATM systems, liability etc.

The applicable operational requirements for GNSS signal provision and the need for its

compliance with SARPs in accordance with the Chicago Convention wu aIso part of the

above-mentioned checklist74
•

Interaction between ICAO and basic sipal provider(s)

Two States have at present the capacity to provide the cbasic' signais for the GNSS. Both

the US and the Russian Federation, are respectively possessing the GPS and the

GLONASS. These satellite constellations were initiaIly solely developed for military

purposes even though, just as INTERNET, with time they were made available to civi1ian

72LTEP/I_WPI3, ADDENDUM, AttachmentF.

73 LTEP/I.WPI3, ADDENDUM, AUachmentG.

74lbid
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usees and uses.

Stimulated by political strategi~ to which we sbaIl come back later, both the US and

Russia, for the purpose offacilitating further development ofthe GNSS, each offered their

systems to ICAO as means to support the evolutionary development ofGNSS.

In an exchange ofletters between ICAO and the US, ICAO accepted the US oirer made to

the international aviation community ofa ftee use ofthe GPS for a defined Period.
Nearly two years afterwards, a simiJar excbange of letters granted the international civiI

aviation community a ftee use ofthe GLONASS7S
•

The legal meaning ofthese 1ettersl
" will he discussed at a Iater point.

A GNSS being extremely tecbnical by its nature, many issues discu~ or ta be discussed,

will inevitably require tecbnica1 expertise. At its 31st Session ( 22 September -4 October

1995), the Assembly agreed upon the proposai of the Legal Committee which, driven by

the above technical complexity ofa GNSS, recommended in its 29th Session ta entrust a

Panel of legal and technica1 experts ta consider and elaborate the appropriate legal

framework for the introduction of a long-term GNSS. The Assembly left the

establishment date of such Panel at the diSCCetiOD of the Council whicb established the

Panel ofExperts on December 6da
, 1995 during its 146th Session.

As seen above, the Panel was entrusted to draft a legal ftamework with regard to GNSS,

with tenns of reference set out in LTEP/I-WPI2. LTEP/I-WP/2 lists ail paramount

working papers relating to the establishment of a GNSS. The Panel of Experts, in

elaborating a legal ftamework, had to pay attention to ail these valuable reports and works

7Sorhe excbange of letters bemecn the US aDd ICAO and the Russian Federation and ICAO are set out in
Annexen.

76 See Part mofthe work.
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a1ready made on GNSS which were contained in the LTEP/I-WP/2. The LTEP/I-WP/2

being 50 extensive, the Panel was expected to assess the various forms that could he

envisaged for the creation ofa long-term legal ftamework for GNSS. The Panel, by being

entrusted with such a demanding assignment, wu given a Herculean task. Indeed, the

Panel's wode had to be comprehensive and complete in order to present to the Legal

Committee and the Council ail the viable options and ail reasonable possabilities for the

creation ofa long-tenn GNSS legal ftamework.

The present Chapter sought ta give the reader a concise description of ICAO's approach

towards such emerging reality that emanated from terrestrial application of satellite

technology. The debate started in the 80th and is still ongoing. But one may now clearly

see the trends of the discussions within the ICAO arena, giving rise to conclusions that,

even though they produced no solutions, surely managed ta reveal potentiallhypothetical

legal problems. It is upon these specifie legal problems tbat the Panel of Experts77will

concentrate its attentioD.

States' interests with regard to the full implementation ofthe GNSS are not homogenous.

States that have already invested a great deal in existing ground and airbome equipment

could be less eager to see an immediate GNSS implementation than other States

possessing poor ground facilities.

This political reality causes the author to believe that expecting ICAO ta &Ct as the catalyst

with regard to GNSS implementation may Dot acbieve the expected results.

Being an effective civil aviation international organisation, ICAO couId certainly be an

adequate forum for GNSS implementatioD working partieslcommiuees to co-operate

and/or co-ordinate their efforts.

On the other band, and on a more politica1 note, ICAO's voting procedure for standards

and recommended practices being wbat it is, it could be presumed that states reluctant to

77 Panel ofExpens on the Establishment ofa Legal Framework with Reprd to GNPs.
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implement GNSS wouId take advantage of the Cbîcago Convention voting procedures

contained in Chapters vm and IX in order to slow down the implementation proœss1l
•

rCAO's legal and institutionai GNSS·related considerations are still undeveloped due to

both a lack ofpolitical will/consensus and an extremely complicated technology79.

rCAO will ooly he able to make fiJrther progress once the political will ofmember States is

clearly defined.

ICAO cao oolyaet within its mandatory powers and ICAO member States· political wiIlal
.

78 AIso see e.g. Or. M. MilcIe, -rbe Chicago Convention-An: Major Amcndments Nc:ccssary or Desirable
50 years Later?', in AnDaIsofAir and SpaœLaw, Vol. XIX Part 1, 1994 81401..52.

79 Ibid

SO The Chicago Convention, Article 49 c:oDfers upon tbc ICAO Asscmbly tbc power tG influence the
Couneil by controUing the budget. Sbould the Council vOIe upon a project (œquiriDg snbstaofial fimds)
unpopular within the Assembly, it is unIikdy that such projcct wouId he fimded.
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The following Part of the present work will Dot only look at the lepl and iDstitutional

implications engendered by the GNSS, but win equally comment upon ICAO's view and

role in the implementation ofthe GNSS.

ICAO in its Statement ofPolicy principally expressed the idea that the implementatioD and

operation ofthe new CNS/ATM systems sbaII adbere to the foUowing precepts·1
:

-Universal Accessibility

-Sovereignty, Authority and Responsibility ofContractÎDg States

-Responsibility and Role ofICAO

-Technical Co-operatioD

-Global Navigation Satellite System

-Airspace organisation and Utilisation

-Continuity and Quality ofServices

-Cost recovery

It ought to be mentioned tbat ICAO's Statement is Dot a source oflaw, but it bas the merit

to give an initial preview of the emerging consensus of the international community

conceming the legal and institutional environment in which the GNSS is to be evolving.

As a concluding remark the author wishes to draw the reader's attention upon the fact that

ICAO's proposai, as it stands, seem to confer too many responsibilities upon ICAO in light

of ilS mandate contained in the Chicago Convention. The implementation of the proposais

as such is Iikely to place ICAO Înto an ultra vires ~realm ofaction' .

81 LC/29-WPIJ-2.
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PARTllI

Legal and IDstitutionai Issues

The present Part ofthe work is based upon ICAO's Statement ofPolicy on CNSIATM

Implementation and Operation approved by ICAO Council on 9 Marcb 1994.

1) GNSS and State Sovereignty

ICAO callsfor global co-ordination ofefforts along the lines ofacceptedpolicies and
regu/atory norms. particular/y in light ofGNSS' impact on the traditionaJ concept of
airspace sovereignty. which includes the right to regulate andcontrol the provision.
operation andmanagement ofair navigation services within the States' territory.
Implementation andoperation ofCNSlA,IMsystems which States have undertalœn to
provide in accordance with Article 28 ofthe Chicago Convention shall neilller infringe
nor impose restrictions upon States' sovereignty. authority or responsibility in the control
ofair navigation and the promulgation andenforcement ofsajety regulations. States'
authority shall he preserved in the co-ordination and control ofcomnnmications and in
the augmentation. as necessœy. ofsatellite navigation servicetJ2.

Already in 1919 whilst flying on aircraft wu an innovation, the Paris Convention 00

International Air Navigation, succeeded 25 yean later by the Chicago Convention,

recognised the complete and exclusive sovereignty ofStates over their national air space13
•

A right to exercise national air space sovereignty is enjoyed by aState over its national

territory and territorial waters". Albeit the horizootallimitation ofa national territory is

82 DR. M MiI~ SlIpra note 5. al 4.

83 Ibid
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definahle by the spread orthe IBDdmasses orthe State, there is no vertical recognised

limitation. However, one could consider as acceptable a venicallimitation starting and

ending at a 'technologically possible' flying altitude".

Article 1 and 2 ofthe Chicago Convention clearly recognise the sovereignty principle; such

principle being the very core ofthe notion ofentry into binding pacts·.

Although the Sovereignty principle is a fundamental wen-respected principle of

intemationallaw, such principles know limitations.

In theory, State Sovereignty is generally absolute and furthermore tolerates no exception.

The political reality is somehow different. Sovereignty is confronted and cballenged by a

g1obalisation trend.

The meaning of sovereignty was surely different for European States prior to the sisning

orthe Rome Treaty in 1957 establishing the European Economic Community, fonowed by

the Single Act Treaty 1986 and moreover by the Maastricht Treaty 1992 seeking to

establish a politically cohesive Europe, where decisions made in Brussels by the central

govemment are binding upon the 15 member States.

The European Union is nothing but a resolution by 1S States to willingly diminish their

sovereignty for a superior set ofRules17
•

84 It ought to be mentioned that in addition to the air spaœ SOYa'CÏgnty right abovc a national tenïtory.
sorne States cxen:isc a right known as the Air Dcfcnce Identification Zones (ADIZ). ADIZ coDSists ofa
zone adjacent to a sIate's territory aDdIor territorial waters and upon wbich the state cxercises a quasi
right. rendering manda10ry the positive identification by any aiR:raft cnteriDg such adjacent mDC.

85 The vcnical delimitalion issue bas been. aad still is, a oever ending debate for such delimitation will
inevitably a1ways have to be argued in light ofever improviDg aviation tcehnology, cnabling aiR:raft to t1y
ever higher.

86 Dr. A. Kotaite. 'Sovercigaty UDderpat pœssuœ to accommodate the growiDg need for global œ
operation', in rCAO JoumaI, December 1995, VoLSO, No.10, al 20.

87 Nearly ail European Union States natioDal courts have recogniscd the suprcmacyofEuropean
legislation over nalionallcgislation.
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Sovereignty may a1so be cballenged by factors beyond Statc's control. Which govcmment

can reasonably pretend to be able to control data flow via new means of communication

such as Internet or Television satellite dishes?

The sovereignty of States remains paramount in the fimctioning and interaction of States

within the international community, however such Principle is ever evolving. In fact, the

word 'evolving' could easily he replaced by 'eroding'.

The erosion ofthe sovereignty reality cao he attnbuted to several factors ranging from the

will ofaState to partly vest its sovereignty in a trans-national fonn ofgovemment, to a de

facto situation where aState cannot exercise its sovereignty lacking the control mecbanism

to do so.

The sovereignty debate is and will be an endless one. The autbor does not wish to enter

into such debate. Nevertheless, the author is of the opinion that the issue cao he resolved.

This can be done by recognizing that, although a State cao decide to limits its sovereignty

right, it can theoretically al50 choose to denounce a binding international treaty" or

promulgate a legislation forbidding ail means of communication upon which the State

cannat legitimately exercise a form ofcontrol19
, as in the above examples.

BI The fn:edom ofStates 10 mpndia.e a treaty was expressed by the Honourable Lord Denning M R in the
British case ofMacœ1Irys Ltdv. Smith [1979J 3.1111 Eng/G1IdR~pol'ts 325 lit 329.
Lord Denning's opinion's is a lanclmark in European law. AJIy Sstate membet of the European Union will
always be fiee to repudiate any fonn of intemationalllOnn limiting its exeràse ofsoveœignity.

89 Some governments such as the Taliban govemment ofAfghanistan, DOt beiDg able to exeràse its
~legitimate' control over the difl'ereat foms ofmcdia, bas on Septemher 28cb 1996 dccidccl to exeràse (and
abuse) its sovereigntyby œodering iDega1 the lisaening ofRadio, television and videos. For more
infonnation sec, Baktasb B., 'Afghanistan DiaIy', in Marie Claire, August 1997, al 42.
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It is the author's opinion tbat States are always capable of exercising their sovereignty

right even though it may be that the exercise ofsuch rigbt will force aState to isolate itself

from the international g1oba1isation and co.operation trends.

The sovereignty 'dilemma' that the author sought to explain above bas been formulated

more concisely by Professor Wassenberg, Cbairman of the International Institute of Air

and Space Law at Leiden University, who expressed the view that:

"States are free to choose whaf they fée/ is right...The u/limate choice ;$ between abso/ute

independence and Unational" freedom on the one hand and inte17lQtionai economic, jinanCÎa/,

technological, social and environmenta/ inter-dependence and inte17lQtionai CtNJperaliont80
•

GNSS pressuring State national sovereilRty

As suggested above, the predominance of sovereignty is gradually fading away to the

globalisation phenomena and trend.

A question comes to mind as to whether the GNSS represents an unpreœdented threat to

sovereignty or whether it is just another feature of a rational, and economically logical,

globalisation strategy.

The number and quality of participants vesting a mutual interest in the GNSS project

revea1s the significance of such revolutionary tecbnologyl. GNSS is a 'running train' to

progress in civil aviation92
, States either catch it and collaborate in driving il to its

destination as the most efficient navigation tool, or States stay off and inevitably stagnate

in their 'out ofdate' navigation tecbnology.

While ail interested States and industries are co.operating in the promotion of the

go Dr. A. Kotaite. SliprtJ note 86, al 21.

91 Ibid.

92 Part 1 generally dcscribes the advantages brougbt by the GNSS to Civil Aviation.
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GNSS93
, its success will above ail be conditioned by more co-ordiDated and cohesive

actions at the global, inter-regional and intra-regionallevels and thus ipsofacto reduce the

purely national approach oftheses co-operating StatesM
•

Article 1 ofthe Chicago Convention will ineYitably be eroded by the full implementation of

a Global Navigation Satellite System.

At present, air navigation safety, regularity and eftiaency are essentially relying upon

Flight Information R.egions (FIRs), providing air traftic services.

FIRs generally cover a portion of a national territory, a1igned by States' national

boundaries and are adjacent to one another. When FIRs coyer and are contained within the

national territory ofone State, they are in perfect harmony with the sovereignty principle

and also with Article 1 of the Chicago Convention, in tbat aState controls and provides

the air traffie services over its own national territory.

One can note here tbat within the European region at present, the French air traffic control

authorities have delegated part oftheir control, or more accurately part ofa French Flight

Infonnation Region to the authority of a Swiss entity based in Switzerland". This

illustrates how the sacrosanet principle ofnational sovereignty recognised by the Chicago

Convention may be sacrificed for the benefit of reducing the cost and improving the

efficiency ofthe air traftic services.

93 The full implcmentation ofthe GNSS will requiœ a paramount level of intcmational c:o-operation
between numerous difl'erent entities; between national aud intemational public and private cnti1ies
concemed with political aad teebnological aspects ofthe GNSS. An cxample orthe complexity ofsuc:h c0

ordination etro~ is the 1995 agRCmc:nt betweca Airpolt Sys1e1D5 Intemational Inc. aDd IntersWe
Electronic Corp. (bath GPS teelmololY experts) UId Swïssair and Crossaïr, the Swïss carriers. Such
agreement plans to cnable the carriers to beDefit hm the integrated clüf'eœntiaI Global PositiooiDg Syslem
(DGPS) and ultimately lcadiDg to a SCAT 1Certification ofAirpolt System's grouad station and
equipment ofCrossair's tleet with Interstatc' s monies. Sourœ: lamie Roberts and Clay Sbowen, in
"Joint Deve/opment ofa ntat ~n~'alionGPSlmIding Syst~",", in ATC System, July-August 1995, VoLI
No.3, at 3.

94 Dr. A. Kotaite, Supra llOIe 86, al 21.

95 Information gatbered cluring one ofDr. Francis Schubert, SWISSCONTROL Head or International
Relations, lectures in 1996 al the IDstitute ofAir and Space Law, McGiIl University, Montreal.
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Most States realise the needs and enthusiasticaUy anticlpate the creation ofa satellite based

global system. However7 they remain concemed with the idea tbat one ofthe predominant

features of such syst~ tbat is to say the consteUatïon of satellit~ is operat~ controlled

and owned by another State, namely the US".

A GNSS will not ooly rely upon co-ordination but integration ofresources. FoUowing the

EUROCONTROL example in cost reduction and optimisation of the use of resources, the

GNSS will avoid UDDece5sary use of resources and enhance oost efficiency by reducing the

number ofsystems running in paraDel and which could be grouped as one.

The GNSS will require a very limited nomber ofground stations established in each region
97

The pieture seems unclouded; under the proposed GNSS and CNSIATM a given State will

have a more efficient integrated national ATM but will depend bath uPOn a US and/or

Russian operated GPS/GLONASS and further a ground station in an (possible) adjacent

State.

The above description ofthe GNSS system may appear to be oontradietory to Article 1 of

the Chicago Convention. If 50, will it imply that the GNSS is incompab"ble with civil

aviation in general?

To simply" answer this question, one bas to ask whether the Chicago Convention requests

States not to restriet their 50vereignty over their national airspace? The answer to such

question can ooly be negative; Article 1 ofthe Chicago Convention is declaratory, and not

ooly it is indifferent towards 50vereignty issues, but it tùrther encourages States to team up

96 The US owns the GPS wbicb, today, seems to be the only œliable primary satellite system upon wbich a
GNSS could be bascd.

97 Dr. A. KOIaite. SUP'Q note 86 al 23.

98 The author wisbcs to empbasisc the tenn ~simply'.A simple, and perbaps naive construction ofa
convention may often enable the implcmcntation ofthe coDWDtion, wbilc a ~too cIeep' intcrprelation of the
same convention is very Iikdy to &*ition ÏlltelprelerS upon their own (and state<entred) interpretation
and consequently slowing41wn the implementation ofthe convcntion's ambit.
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in order to promote the ambit of the Convention as it bas done for the establishment of

EUROCONTROL9J.

The European Union itse~oo stated that a strict application of the sovereignty concept

encompassed in the Chicago Convention would he a barrier to CNSIATM capacity and

efficiencylOI.

States'sovereignty concem would be legitimate if eitber ICAO or a regional organisation

forces or leaves no choice5 to its member States but to limit their sovereignty. But such

manoeuvre by an international organisation would violate Article 1 and would thus be

against intemationallaw.

To conclude this sovereignty pseudo-Iegal problem, the author is of the belief that an

absolute and exclusive sovereignty of airspace expressed in Article 1 of the Chicago

Conventio~ is a wealth that ICAO member States will one day manage together for the

greatest benefit of the international aeronautica1 communityl02. How cao a sovereignty

conservatism be reconciled with Dr. Assad Kotaite's statement expressing the view that:

"the key elementfor the global implementation ofFANS is 10 worlcglohally togelher,,?I03.

Neither ICAO nor any other institution will be able to impose the GNSS to any States. No

State will ever he straïnecl against its will to integrate the GNSS within its territory.

However such refusai is Iikely to exclude the State ftom the 21- century civil aviation

scene.

99 Y. Lambert, 'Eurocontrol et rOAcr, in AnaaIs ofAir and Space Law, VoL XIX-I994 Part 1, al 3Sl.

100 European Union Commission, Exposé rellltiftnI cJrQ1lg~,.ntd~ statut des services all~1IIDIIdsde
navigation a~rienn~. Doc.CPJR. 12.04.1994, point 2.1.

101 Y. Lam~ SlIpI'a note 99, al 366.

102 This last point ofview is basecl upon a statement expresscd by Y. JAmbert, Sflpra note 99, al 367.

103 Dr. A. Kotai~ SIIJ1"a note 3.
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Don the GNSS represeuts au uDprecedeated tbreat to IOvereipty?

As for the GNSS emitted signal as suc~ wbich will initially be produced by a GPS or its

upgrade~ there is no sovereignty infiingement for nothing physical occurs within State

territory. Just as today, anyone is ftee to receive the GPS passive and non-intrusive signal

with a GPS receiver anywhere in the world or ignore it.

The GNSS does not as such infiinge upon State sovereignty. States are ftee, and will

remain so, to either opt in and enjoy the full benefits offered by the GNSS, or stay out. and

continue using available means ofnavigation.

At this point it ought to be mentioned that among the in-use means of navigation, the

currently used OMEGA navigational system bas been researched and developed by the US

military, the transmitters are spread in di1rerent countries, the system is not regulated by

any international standards yet no 'sovereignty infiinging' issue bas ever been raisedlCM
•

Assuming that the GNSS will, in its first phase, solely rely on the GPS signal, and that ail

existing ground navigation systems will be abandoned and utilise the GPS as the basic

signal provider, other StateslOS (users) are untitled to be anxious. In the present

configuration, GNSS is facing world-wide scepticism because of its primary dependence

upon GPS, which is controUed by United States of America Department of DefencelCJ6
•

The concem is that GPS operation is at the discretion of the US Military and it could be

turned offor rendered unsusable for civilian users.

104 Dr. M. Milde, Supra DOle S, al S. Il sbouId bc noted tbat the OMEGA Syslem is to be cIecommjssjoned
by the end of 1997.

lOS States' fcars are legitimate on several grouDds. States neccl the GPS raw signal in order to provide tbeir
own national CNSIATM SClVices.
However, States cquaIly bawa direct inteœst in tbat civil aviation filDcliODS wdI, as air transport is an
integral pan oCthcir cconomy. Any malfimctioning in air transportation will iDevitably bave ncgativc
consequences on indiviclual state economy.

106 s. Harksen, Supra note 13, al 11.
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The US and Russia have sought to relieve other States' fear5 and neutralise the existing

concem related to their monopoly as signal providers, by both addressing a formalletter to

the President ofICAO. ICAO answered the letterslO7
•

The letters were in fact engagement by both States to ofFer a ftee use of their respective

navigation system to the international community.

However, such 'generous' oWers in both cases are conditioned by a stipulation stating that

the avaiIability of the offered systems is dependent upon availability of funds. The US

offers 10 years ofuse ftee ofdirect charges101 with a 6 years notice prior ta termination of

GPS operations.

Russia's offer is for 15 years with a 6 years notice.

Generally, the ofFers could he summed-up as proposing a system available on a continuous

world-wide basis and on a non-discriminatory basis to ail users ofcivil aviation, such offer

being of course subjected to a sufticient budget and/or military strategic need of sisnal

providers.

The US letter addressed to ICAO further implicitly expresses the view that the US

govemment wishes to see the GNSS based upon its GPS, and ICAO SARPs to he GPS

compatible. In other word, the US govemment bas seen a potential market and is now

trying to maintain its monopoly as the basic signal provider.

Furthennore, it is very probable tbat most GPS signal enhancers (differential) Iikely to be

used in CNS/ATC, will he coming ftom the same State as the one providing the basic

signal. The US bas seen a buge commercial opportunity and spin-otfs, and is determined to

107 A copy of the 4 leuers are ccmtajned in AnDcxc n.

lœ The tenn 'frce ofdirect charges' is UDCIear; does it imply Ihat theœ will be another form. ofcharges
namely indirecfl
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exploit it.

In Iight ofthe above paragraph, the author wishes to draw the reader's attention to the tàct

that it will he in the interest ofmany States to consider the US commercial dominance and

the US monopoly (as sole signal provider) as a same issue, both a cthreat' to sovereignty.

A binding proposai

Considering that the GPS/GLONASS (both developed formilitary uses) will, in the initial

phase, be the key element of a GNSS and that both systems are respectively solely

controlled by one State, it appears legitimate tbat other States resent the GNSS as it is at

present.

Such fears would oot be inevitable, had the GPS/GLONASS, as basic signal providers,

been held by an international consortium ofthe INMARSAT type.

It could be counter-argued that bath the US and the Russian Federation's govemment

statement of policy could he held as binding and thus acting as a guarantee with regard to

the provision ofthe GPS/GLONASS basic signais109•

The legally binding weight ofboth letters is controversial.

These letters could weB represent an international agreement in the light of the existing

principles on intemationallaw.

The International Court of Justice's jurisprudence in the Nuclear Test Case opposing bath

Australia and New Zealand to France in 1974110 recognises unilateral declaratioo as being

potentially binding1l1
. Was ICAO legally equipped (did it have a mandate) to enter ioto an

agreement with bath govemments? It does not reaIly matter for bath letters constitute a

statement to the President orthe Council of 18S States.

109 Sec Annexe n.
110 Nuclear test cases (1974), [1974] ICJ Rep 253

111 Martin Dixon et Robert McCorquodalc, 'Cases and Matcria1 on Intemationallaw', Blackstone Press
Limited 1991, al S0-53, 454-5.
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Considering for argument's sake that both letters are legally binding and that as a result

both the US and the Russian Federation are onder the obligation to provide the basic signal

in good faith, the issue arises as to wbether other States, likely to use and cely upon the

basic signal for their own civil aviation, would be reassured with respect ta sovereigntys

uncertainties.

Let us consider for arguments sake that bath letters are legally binding and that as a result

both the US and the Russian Federation are under the obligation to provide the basic signal

in good faith. Would it reassure other States upon the sovereignty uncertainties?

The answer can only he negative. Even if the above mentioned letters were binding it

ought to he observed that while the whole civil aviation navigation would be relying

principally on either of these nationally controUed systems, the global availability of such

systems will remain conditional upon the terms and conditions contained in the letters.

It thus could be concluded that the entire civil aviation navigation would rely, in the initial

phase ofthe GNSS, upon the good faith orthe basic signal provider. Is il a risk ta take?

States will have to consider such question in the light of alternative systems. It is

undeniable that the GNSS in its current(available) fonn is not compab"ble with States'

sovereignty, but it is equally undeniable that alternative systems are not foreseeable in a

near future. A solution will only he possible once a compromise, between States and the

basic signal provider(s), bas been found and such compromise relieves States trom their

sovereignty related uncertainties.
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D) GNSS has to be Univers.Uy Accessible

The princip/e 01universal accessibi/ity without discrimination sha/l govem the provision
ofaIl air navigation servicesp,ovii:Mdby way 01the CNSlA1Mqstemsl12

•

The 'Universal accesstbiJity with no discrimination' principle bas been discussed at ditrerent

times and different levels within the ICAO arena and by now it can be said that such

principle is goveming the provision ofall air navigation services by CNS/ATM systemsl13
•

The above assertion is corroborated by the faet that the principle appears in bath the US

and the Russian Federation's letters to ICAO.

It seems logjcal that for the GNSS, which bas a global coverage and which further will

require an unprecedented level of international co-operation and integration of

ATMlATCs, to he implemented, ail States and their airlines shall have a universal noo

discriminatory access to the signal.

The Universal Access principle imposes upon the signal provider two main obligations, a

passive and an active obligation.

Ifthe term 'Universal accessibility' is to be understood as being the provision ofa signal on

a geographically global and politically non-discriminatory pattern, it results tbat the signal

provider will have a duty (active) to ensure that the signal is available on a global sc=ale114
,

112 LCJ29.WPI3.2.

40



•

•

•

and a negative duty in tbat the provider will not be alIowed to discriminate apinst any of

its signal 'recipients'.

As mentioned in Part m.I (GNSS and State Sovereignty) at present the ooly guarantees

offered by the two signal providers are contained in their respective letters and are secured

by their good faith.

Obligation Doon GNSS signal provider(sl in ceDerai

At present, oolyone State is considered for the provision of the basic signalllS and the

'universal accessibility' duty seem not to be a problem in the present case1l6
. But such

lucrative business is likely to interest other parties, whether private or public. In addition,

as mentioned in

Part L other entities will be providing enhanced ldifferential signais to assist civil aviation

on regionallevelsl17
•

As a result ICAO's next concem was how to render the universal accessibility principle

114 The subdety bere is tbat tbe geograpbial11y global provision cngender$ DOt only a duty to initially
"provide" a signal but furtber ta maintai" il. Ifone oClIIe GPS or GLONASS satdlites is desttoyal by a
solar flair, it couId result that the signal provider will bave a dut;y to restorc the signal a 500n as possible,
instead ofdoing it whcn it bcst suited the state.
The active obligation to provicle and maintain Ille sipal is euc:ompassed by tbc ICAO PriDciplc relating to
'Continuity and Quality oCSeMces', sec Part lU. viii (Continuity and Qua1ity oCServices) oflIIe present
work.

115 WhiIst the GPS is a weU and reliable navigation 1001, the GLONASS constellation still appcars
unreliable (bath tecbnicaUy and politically).

116 The US Letter to ICAO stipulatcs the US' engqement to respect the principle.

117 EUROCONTROL's EGNOS and MAN tecbnology are two dift"eœnt systems providing an enbanced
GPS basic signal. Sce Supra noce 54.
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applicable to ail GNSS signal providerslenhanœrs.

Ta address such issue, ICAO bas envisaged111 a legal fèamework mainly taking the fonn of

a 'model' contraet. The contract reguIating the relationship between the signal provider

(whether private or public) and the signal user will contain general terms and conditions.

The contractual modalities will seek to provide assurance for the provision of GNSS

services.

The weakness of such 'model contract lies in the fact mat its success is mainly relying

upon an homogeneity/unifonnity of countless contracts between different providers and

usersl19
• It results that ail signal users-providers contraets must be similar.

rCAO recognised two ways in which the 'Model Contract' cao he enforced in the

perspective ta guarantee the universal accessibility Principlel20
•

It could (the model contraet) be adopted by the relevant ICAO bodies and then left ta the

contracting parties to go through a subsequent ratification process. But the simplicity of

such adoption procedure is counterbalanced by the difficulty of ensuring compliance with

the model contraet121
•

If the signal/service provider is aState. it appears that the universal accessibility could be

secured by a binding declaration ofthe State.

On the other band. if the provider is within the private domain, as it is likely to be, there

will be no obligation upon such provider to include in its service contraet and/or memo of

lit LTEP/I-WP/S, ICAO Panel ofExpcrts on the Establisbmcnt ofa Legal Framcwork with Regard 10

GNSS, aI2.2.

119 The same contraet is to be used bctwecn a basic signal providcr and. a sipal enbanc::cr, 50 tbat.~
contraets regulate relationsbips from basic signal providers to end ofthe liDe users.

120 LTEP/I-WP/S. al 2.2.

121 Sec supra note 120, al 2.2.2.
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understanding, any clause reJating to the universal accessibility principle.

It thus results that States win bave to render the inclusion of the universal accessibility

clause compulsory through their respective nationallegislation.

As another alternative for the implementation ofthe 'model contract', ICAO referred to the

cases where model contract provisions are widely accepted not on the basis of their

binding or non-binding character but on the basis oftheir intrinsic professional value, such

as the General Conditions of Carriage adopted by the International Air Transport

Association (IATA). Such General conditions although not binding, are nevertheless

accepted as standards of the industry and incorporated into the contracts between the

airlines and their customers by aImost ail IATA members.

There are different alternatives to the implementation of the 'Model Conteaet', or rather

chain of contraets. The best alternative will inevitably he the one that expediently

guarantees the principle.

The author believes that the most practical contraet system that could guarantee the

Principle of universal accessibility, would be similar to the Société Internationale de

Télécommunications Aéronautiques (8ITA)122 contraet policy.

SITA bas made a multilateral contract which closely resembles a multilateral convention,

although it is concluded by non-govemmental parties.

Regarding the content of such a multilateral contraet, one could easüy imagine that its

tenns and conditions would be inspired by existing and future SARPs 123 on the matter.

122 SITA is a private non-profitable organisation pnwieling a variety ofscrviœs to airIiDes and otber users
on the basis ofa contract or conbaCtS without discrimination.

123 ICAO bas a1ready initiated the cIcvelopment ofa Dllmber ofSARPs applicable to ONSS services. Tbese
SARPs have numcrous advantages in the sense tbat they are usual1y the expn:ssion ofwiclcst possible
consensus, that Standards may bc regardcd as obligatory to the extent tbat States bave IlOt filcd

43



•

•

•

At this stage, however, one sbould remember that at present tbere is only one basic signal

provider. This provider may be reluetant to see its proposed services regulated by ICAO.

However, ICAO bas no alternative but to rely on such signal and the good faith of its

provider for the GNSS fimctioning.

differences, and that tbey may be fonm"ated witbin the existing ICAO institutional structure.
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DI) Responsibility and Role of ICAO

In accordance with Article .37 01 the Chicago Convention, lCAO shall continue to
discharge the responsibility for the adoption and amendment of SARPs goveming the
CNS/ATM systems. In order to secure the highest practicable degree ofrmiformity in ail
matters concemedwith the safety, regularity andefficiency or air navigation, [CAO shall
co-ordinate and monitor the implementation of the CNSlA1M systems on a global basis,
in accordance with [CAO's regional air navigation plans and global co-ordinated
CNS/A1M systems plan. In addition, [CAO shall facililDle the provision ofassistance to
States with regard to the technical, jinoncial, managerial, legal and co-operalive aspects
of imp/ementation. lCAO's role in the co-ordination and use offrequency spectrum in
respect ofcommunications and navigation in support ofinternational civil aviation shall
continue to he recognised2

".

There is nothing extra-ordinary about the above precept contained in ICAO' Statement of

Policy on CNS/ATM. As mentioned in part II, ICAO is probably the international

organisation in a position to etrectively co-ordinate global CNS/ATM activities.

However, this precise precept could be the MOst problematic issue when applied to the

implementation ofthe GNSS.

As mentioned in part n, when issuing SARPs, ICAO sbould acknowledge all different

available technologies and select the one, or combination of technologies, most likely to

implement or contribute to the implementation of ICAO's mandate. But it seems that,

following ICAO's above-mentioned precept, the roles may be somehow inverted.

It goes without saying that ICAO will be a useful catalyst in the implementation of the

GNSS in many ways, through ils co-ordination, C().()peration, advice, assistance etc. to

States.

However, and bearing in mind that at present there is only one basic signal provider, it

seems irrational that ICAO (the Council) imposes SARPs upon an existing and in-use

124 LC/29-WPI3-2.
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technology. The GNSS Standards and technological requirements were developed long

before ICAO even contemplated the establishment orthe FANS study group.

GNSS related SARPs are necessary for a proper 'integration' and co-ordination of

eNS/ATM systems. But it would be more logical, as requested by the US125
, for ICAO to

model its SARPs upon existing GPS standardsl26
•

In faet, the GPS/GLONASS systems are already utilised world-wide, augmentation

technologies are aIready in use and have a promising future127. It appears tbat the

remaining phase in the GNSS implementation project is ofa co-ordinatioD. nature.

rCAO's role should therefore be limited in producing SARPs that will bave two main

functions:

- the creation ofacceptable GNSS related standards, the goal ofwhich are to set common

minimum standardsl21
;

- ensuring that the adoption of a common standard will facilitate the globalisation of the

GNSS.

The creative law-making fimetion of the Council (m the elaboration of GNSS related

SARPs) is not needed in the present case and ICAO's role should be to formulate SARPs

in respect to the practice ofthe actual signal providers as accepted by the usees.

Shouid ICAO decide to establish its own GNSS, it would follow that the Council would

125 In its letter to ICAO. the US expressed the view that il would apprcciale for GNSS rclatcd SARPs ta be
GPS compabblc. Sec AnDcxe n.

126 ne same request was made by the Russian federatïon rcgarding the GLONASS.

127 Sec Supra Dote 96 and D. J. Wcldc. 'Wiclc-Aœa 8Dd Loca1-AREA DGPS Lcad Way 10 Era ofSatdlite
Based Navigation', in ATC Systems lanuaryJFebruary 1996, Vol.2 No. 1 al 25-31.

128 Understanding that the GNSS rdated SARPs be reIated ta the in-usc GPSIGLONASS. ete.
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have more hDerty and fteability to create SARPs as it sees fit, in the sense that it will not

be directed by existing standards129
•

Anotber issue raised by the Legal Committee is whetber ICAO's regulatory role should be

extended 50 as to enable the Council to review and advise States with respect to charges

imposed for the use ofGNSSI3O
• A capricious interpretation of Article IS of the Chicago

Convention (which relates to the Counci1's power to review and recommend charges

imposed for the use of airports and other facilities> is viewed as the Iegai basis for the

reviewing and recommending power of the Council with respect to the cost recovery

scheme ofGNSS services.

Sorne writers have made parallels between the GPS/GLONASS and other navigation

instruments such as OMEGA and LORAN-CI3 t, and came to the conclusion that there was

no necessity for GNSS related SARPs7 as no SARPs were ever made for the two above

mentioned systems.

Such parallel compari5Ons are not aIways Pertinent. In the present case, the

GPS/GLONASS will he providing a basic signal upon whic~ ail CNSIATM will rely.

The GPS/GLONASS will be the central component of the GNSS, and is therefore Dot

simiIar to the OMEGA-LORAN-C systems.

The GPS/GLONASS basic signal will be integrated world-wide in regional/national

CNSIATM. The same cannot be said about the Omega and LORAN-C systems.

129 Understanding that all SARPs are commonly accepu:d by Member Stalcs.

130 LTEP/I-WP/4, al 4, para. 6.4.

131 80th systems being dcvclopecl originally as US military systems aDd are DOW in use wodd-wicle.
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Shouid a Global Navigation Satellite System be developed and financed solely for the civil

aviation use by an international consortium, the matter would be difFerent and ICAO

would probably play a greater role in law-making.

In bis report to the 29'" Session of the Legal Committee, Dr. Rattray envisaged severa1

alternative roles ICAO could play in difFerent scenarlOS1
32.

Excluding the scenario where ICAO wouId own the GNSS133, three potential situations

remain (where ICAO could have a 'licensing/certif}ring' role)I34.

ICAO could be entrusted with the certificationllicensing of the GNSS signal providers.

The certificate would confirm that the provider is meeting ICAO's standards and

recognises ICAO's PolicyI3~.

Such proposition takes us back to the point where ICAO is seeking to create standards

upon an already existing tecbnology. Furthermore and beside the fact that ICAO bas no

mandate conferring certificationllicensing powers, the certification would solely depend

upon the two interested parties namely the signal providers and users136
•

In the case a signal provider doesn't obtain ICAO's certification, nothing in the Chicago

convention can prevent it ftom providing the signal, and furthermore, nothing in the

Convention prevents a member State ftom making use of this 'non-ICAO recognised'

signal137.

132 LC/29-WPJ3-1, al 4.

133 ICAO bas no budget and fiuther no mandate to cIeveIop a system simiJar to the GNSS.

134 LC/29-WPJ3-1, at 9.

135 Dr. M Milde, SUpI"Q DOle S, al Il.

136 Ibid.

137 For more details, sec Dr. M. Milde, Supr'D note S, al 11-12.
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Wbilst many hypotheses may be formulated regarding ICAO's role in the implementation

ofthe GNSS, the author is ofthe belieftbat the Council's role shouId be limited in seeking

to fulfil its mandate by fàcilitating the provision of usistance to States with regard to the

technicaL financial, manaserial, Iegal and co-operative aspects of implementation. In

addition, GNSS related SARPs will facilitate an unftasmented implementation of the

GNSS, but such SARPs are to be based on existing technology and Dot ICAO's vision of

how the system should be run.

49



•

•

•

IV) Technical Co-operadOD

In Ihe inlerest ofg/obally co-ordinated, harmonious imp/emenlation and early rea/isation
of henefits 10 States. users and providers. [CAO recognises lhe need for lechnica/ c0

operation in the imp/ementation and efficient operation of CNSlA1M systems. Towards
this end. [CAO sht:dl play ils central role in co-ordinating techniœl co-operation
arrangementsfor CNSlA1Msystems imp/ementation. [CAO invites States in a position 10

do so 10 provide assistance with respect to technica/, financial, managerial, /egal and co
operative aspects ofimp/emenlation/J8

•

The spirit and the letter of the Chicago Convention is probably represented at its best

through the above precept. It may even be a reminder. through the co-operation and

assistance spirit ofthe above Precept, that ICAO is a United Nation agency.

'The introduction of the ICAO CNSIATM concept represents a significant departure

from present ground-based air navigation structures. Unprecedented co-operation between

civil aviation administrations, international organisations, service providers and users will

be required in arder to implement CNSIATM'139.

By the technica1 co-operation precept ICAO surely confirms its central raie in co

ordinating technical co-operation arrangements for CNSIATM systems implementation.

The precept further solicits States in a position to do 50 ta provide assistance with respect

to technical, financial, managerial, legal and co-operative aspects ofimplementation.

The technical, and ail other forms of co-operations are an essential aspect of the global

implementation scheme.

ua LC/29-WPI3-2.

139 D. J. Wel~ 'Wide-Area and Local-AREA DGPS Lead Way ta Era ofSatellite-Based Navigation', in
ATC Systems JanwuylFebnwy 1996, VoU DO. 1 al 31.
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Not ail States bave the same level of tecbnological development, managerial sIdIIs, know

how, and so on.

Already now we can see how developed States are anticipating the GNSS. Wlth GPS

technology developing 50 rapiclly, stratesie alliances bave become necessary in arder ta

provide the best produets and services ta the CU5tomersl40
_

Developed States will co-operate ta ensure tbat tbeir respective CNS/ATM systems are

compabDte and/or can be intesrated ta provide the bat services.

ICAO's role in promoting tecbnical co-operation between industrialisecl and developed

entities will be minor for sucb entitiesl
"

l will probably want to participate (and profit ftom)

the implementation ofthe GNSS.

But what will he the position of underdeveloped States in the GNSS implementation

phase?

The future CNS/ATM bas to he global in arder to he optimal. It results that

underdeveloped States, not having the necessary resources, will have to he ,assisted,I"2 for

the GNSS ta he tùlly implemented rapidly. and in arder ta avoid a ftagmented global

implementation.

An early GNSS implementation will inevitably require a bigh level of co-operation and

assistance.

The full implementation of the GNSS will he more profitable ta some States than ta

140 1. Roberts and C. Sbna, 'Joint DeveIopmeDt ofa Next GeDeratiœ ofGPS ' ..neling Syslem', in ATC
System, Joly/August 1995, VoLI No.3, .3.

141 The term 'Entitiesl rd'ers 8Dd cocompasn1 ail potential sipal providers(wbetber public or prïvate). Sec
Supra nOIeS 56 l11d 57.

142 The author bas used the tcrm assistance wbile ICAO uses the term co-opcration.
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others.

States having made considerable investments and aIready possessing a developed

CNS/ATM ground in&astructure (developed State), will have less to gain tban States

having poor ground tàcilities. Fun scale FANS implementation will more likely be fostered

in the developing countrieslO
• Developing States will be able to leap Corward and oirer

similar CNS/ATM facilities as 'developed' States, and Such al minimum costl44.

On the other band, industrialised Stateslentities (possessing the GNSS tecbnology and

know-how) could, tbrough their co-operative spirit, gain access ta important markets

within developing States.

With its long experience and know-how in the matter, ICAO could greatly contribute to

the technical co-operation phases required Cor the GNSS implementation. Few othee

neutral, international and resPeCted fora would be better placecl than ICAO to host such

co-ordination and co-operation.

Unfortunately, ICAO's above mentioned paramount contnbution is subjected to Member

States political will. States policy is influenced by national interestl45
, it thus cao be

foreseen that conflicts oC Înteresl could slow down the various co-ordination and c0

operation programmes, such programmes almost fully relying on political support and

private(non-ICAO) funding l
•.

143 S. Harkscn SIIprtI note 13. al 14.

144 The cast ofuppadiDg CNSfATM sysIems to die 'cuneat iD-usc' standard is snbstantial Tbrougb tbe
global impJernentatioa ofthe GNSS. cIewIopiDa SIates will be able to pa sr: 55 SIate ofthe art CNSfATM
systems. Such systems M1UId pmbIbIy be ohtained al a IowCOlt siace they wouIcl be pun:basecl witbin a
program ofco-operation.

145 Or inten:st ofnational iDdustries

1<46 Even though ICAO is a U.N. SpeciaUsed AfpI;yand bas been aeaaed in a spirit ofCOmmoD

understanding and co-operation. ICAO bas 110 "'vIpuIy rescJUJœS ofits 0WIl1O implement teebDical c0
operation and assistance.

52



•

•

•

States could bave severaI approaches towards their participation, both political1y and

financially, in ICAO teclmical co-operation programmes. States may be reluctant to

contribute to a programme tbat will not specifical1y serve their own national ïnterests. On

the other band, States may see in ICAO technica1 co-operation programmes an

opportunity to participate, solicitins tbeir national industries, pin the confidence of other

States, and in the long run, gain a 'market'.

But States may equaIIy decide to be more market oriented and more agressive wben it

cornes to promoting their own national industries, and while disregarding ICAO

programmes, such States could propose its own alternative co-operation programmes to

demanding States.141.

Whatever policy aState decides to choose, it is undeniable that ICAO can be sem as one

ofthe best options, as ICAO can provide tecbnical assistance to States as well as indirectly

create the structure ofa multimil1ion doUars market!4I.

141 For ICAO's teehnical co-opaatioD pIOII8IIIDIeS tG work, adequare fimclin, must be made avaiJabJe. aDd
ICAO, in a costIcfJiciency penpecIive. must be eIIicieDt lIDd wmpditive compand tG altematiw options
such as those that couIcl be pnwided by SwesllDd thcir indusIries.

14 ICAO's technical co-operatioa wouIcl CODttibute tG an cxpedicnt lDd &1obel impIemenlation oftbc
GNSS, but c:ould cquaIly sem: participatiog SIaaes inteœsts (pa sr sing the IeCImology and Imow-bow) by
opening the acœss to a ONSS tecImolo&y marIœt.
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V) Institutional ArraDlemeDfs ud IIDplementatioD

The eNS/A1M systems shall, as far as practica1Jle. maIœ optimum use of existing
organisational stnIclllres, 1IIodified if necessary, and shall !Je operated in accordance
with existing institutionai arrangements and legal regulations. ln the implementation of
CNSlA1M systems, advantages shall he taJœn, where appropriate, of rationalisation,
integration and harmonisation 01systems. Imple1llenttltion should he sujJiciently jlexible
to accommodate œsling andfiltrlre services ;n QII evolutiontll'Y manner. II ;s recognised
that a globally co-ordinated implementation, with full invo/ve1llent ofStates, users and
services providers tbrough, inter alia, regiolltll air ntzVigation planning and
imp/ementation groups, is the lcey to the realisotion of.fUn benefilS /rom CNSlA1M
systems. The associated institutiona/ arrange1llents shall not inhibit competition among
service providers c01llp/ying with relevant [CAO Standards and Recom1llended practices
andProcedure;49.

The ambit of the above statement is 50 broad tbat it may cause difticulty in understanding

ICAO's aims. The statement is very vague. The proposition of making use of existing

organisational structures is meritoriousuo. However, the reference to existing institutional

arrangements and legal regulations is confùsing for no such arrangements or regulations

have been agreed upon yet. It is the author's understanding that the institutional debate,

with ail its divergent VÎe9#"S, wu in process, but that notbing had yet been made

'enforceable' or 'binding'. The same comment could be made regarding the 1ast sentence of

the precept stipulating that entities wisbing to participate in the provision ofGNSS related

services, had to comply with relevant ICAO Standards, llecommended Practices and

Procedures151
•

149 LC/29-WPI3-2.

ISO Using existing struetuœs is a way to take advantqe of 'prowen c:fIi<:ïent sysICIDS.

lSl Pan m. üi (Responsibility aDd Role ofICAO) describcs tballCAO's GNSS reIatcd SARPs are DOt yet
elaborated, and cvcn Jess acœpced as il is sugpsled in the pœsent precept.
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The rest of the statement simply reiterates the fact tbat CNSIATM implementation sbould

be harmonised and global. should involve States, users. service providers, regional air

navigation groups, etc.

The precept fiuther demands for the implementation to be 'flexible enough to

accommodate future services'. Once apin, it is bard to understand the meaning of such

concept for while it is generally desirable to bave a flexible organisation that could

prompdy respond to 'new needs,·52, it is less cleac to discem wbat is meant by 'flexible

implementation'.

While various propositions/scenarios have been discussed regarding GNSS institutional

arrangementsl
'3, onlyone is determined. The GNSS in its implementation will make use of

the GPSl54
•

When discussing GNSS ttamework issues, some considerations (realities) are to he bome

in mind. There seems to be no definite agreement among States for the need ofany specifie

arrangement in the form of a legal framework. Furthermore considering that such

agreement is reacbed at one stage, it is to be assllmed that the US, being the GPS owner,

will significandy influence the debate.

1S2 The rigidity ofmany iDtematioaal iDsIitutions bas repeatedly been severely critic:isecllt oftcn appc:ars
that the mandate oftbese institutions is so reslrietive tbat it taIœs ttemendous lime and dons to adapt the
activity ofthe institution to the pœsent neccI ofthe ficIcl for wbich il was initially created.

153 ICAO bas bigbligbted fiw possible S)'Sk:IIl COmbinatiODS for the GNSS. They are as foUows:
(1) GPS 2! GLONASS, plus iJUepity IDDIÛtoriDg and aupnentatioD.
(2) GPS and GLONASS, 85 abowe.
(3) GPSlGLONASS as abowe, plus CMday.
(4) GPSlGLONASS as abowe, plus sevaal cM1 ONSS satellites.
(S) Civil GNSS satellites.
For more detaiIs sec M. C. AltiDk-Pouw, 'Paœived obsIacIes to GNSS institutional arrangements can bc
overcome in near future', in ICAO Journal, Dcccmber 1993, Vol.48, No.10, al 20.

154 As mentioncd abovc, the GPS is the sole 'market accepœd- avaiJable 8Dd reliable' basic: signal providcr.
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According to ICAO, the implementation of the GNSS that is truly international raises an

institutional issue wbich needs to he fWfiUed as ursent1y as the GNSS tecbnical issue1
". Il

appears undeniable to the author tbat ICAO bas proposed the 'iDstitutional arrangement

and implementation' precept upon the concems tbat:

-the 'military controUecl' GPS will maintain its national status in the GNSS scenario;

-that the shortcomings of the GPS, namely its Jack of integrity, recluced availability and

limited accuracy, are giving other States an opportunity to start their own GNSS

activity;

-that there is a need for a new structure to be designed with the aim to prolect the local

industry policy, to fuIfil the Iegai requirements, and to be economically balanced.

ICAO's institutional arrangements and implementation precept il, as Dr. M. Milde

qualified il, a 'solution in search ofa problem'l56.

Indeed, while oot only does it appear tbat no consensus bas been reached among States for

the need for GNSS institutional arrangement and ftamework, the author further believes

that GNSS related issues (such as GPS ownership, integrity, reliability, etc.) win be solved

in the near future by responding to market demandl pressure and without the need for

institutional arrangements.

ICAO bas 50ugbt to propose a solution to 'problems' that could, and surely win, be solved

naturally l'7. Furthennore the present precept appears ill-founded in that it bas no clear

155 O. Carel, 'Les IDstitutiODS du GNSS', in Naviption, April 1995, No.170, al 153.

156 Dr. M. MildcSllpra DOte 5.

157 The term 'naturalIy' in the present context is râerriDg ta cMnpslamelioration occurring due ta market
p~ and is opposed ta cbaDaes occurring tIuœIh iDstitutioDal ammgemcnts
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political support and ICAO's lI1IUICIate is not ofa nature tbat would a110w ICAO to easily

co-ordinate the proposed arrangements. It couId weB be said that ICAO, through the

discussed precept, is ==king to issue GNSS policy iDstead of merely assisting and

collaborating to its implementation.
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VI) Global Navigation SatelUte System

The global navigationa/ satellite system(GNSS)should he implementedas an evolutionary
progression/rom exiSlingglobal navigation satellite systems, including the United States'
Global Positioning System (GPS) and the Russian Federation's Global Or1Jiting
Navigation Satellite System(GLONASS), towards an inlegrated GNSS over which
Contracting States exercise a suflicient level ofcontrol on aspects related ID ilS use by
civil aviation. [CAO shall continue to explore, in consultation with Contracting States,
airspace users and service provid/!rs. the feasibility ofachieving a civil, intemationally
controlledGNSS·5I

•

At this point it seems that ICAO, through the present precept implies a recognition that the

GNSS will initially be GPS/GLONASS based. It ought to he mentioned that the precept

uses the ward 'including' when referring to the role ofboth systems, as if there were other

similar systems availablel

More importantly, ICAO reiterates its endeavour to sbift nom a USlRussian Federation

'controUed' system towards an integrated GNSS over wbich Contracting States could

exercise a sufficient level of control on aspects related to its civil aviation. It is undeniable

that the level ofcontrol over the GNSS, however it may be, is a crucial point in that States'

ATCIATM must in one way or another he able ta ensure that the GNSS responds to their

respective needs.

While the first part of the precept stated ICAO's ends (to allow GNSS users ta exercise

control over the system), the Iast phrase reveals ICAO's means to acbieve il, namely by

exploring the feasibility ofacbieving a civil intemationally controUed GNSS.

158 LCI29.WPI3.2.
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An acceptable level ofcontrol

The Europeans made tbeir case strongly, reprding GPS civil control, before the Institute

ofNavigation's GPS-93 Conference·". They argued tbat there was a real concem that in

the future ground-based navigation systems could be eljminated leaving countries

dependent on stand-a1one satellite systems which they neither own nor operate.

Undeniably GNSS users should be able to influence the GNSS general managementl60 and

technical development. However there need not nec:essarily be a Corm of

'international civil ownership' over the system, a simple agreement would suffiœ to

guarantee 'civil aviation' acceptable level of 'control' over the used GNSS. By means of

bilateral agreements with owner/provider of GNSS, ail issues could be solv~ but a

successfu1 resolution depends on the wiIlingness of the GNSS provider to satisfy the

requirements of Statesl'l.

At present, the civil aviation bas no alternative but to rely upon the GPS, owned and

controlled by the military ofone State. The creation ofa civil owned and controlled GNSS

would surely satisfy the international aspiration for independence from the monopoly of

the current provider and from essentially military roots and nature of the GPS162. By

stating that it would pursue its exploration of the feasibility of achieving a civil,

159 B. Nordwall, 'Navsat usas want civil control'. in Aviation Wcck & Space TccImology. October 1983.
Vo1.139, No.16, al 57.

160 By 'influencing GNSS management' the autbor refcrs to the meaas 10 inOucnce exccutivc management
in such a way that c:ivil aviation requiRments an: accouDled for.

161 The US' wilIingaess 10 satisfY GNSS usas' requiRments will surely be conditioaed by the &ct that the
GPS is the sole systeIIl that couId be used in a near fbtuJe 8Dd tbat 'users' bave DO reala1~.

162 Dr. M Mildc SlIpra note 5. al 14.
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internationally controUed GNSS, ICAO bas omitted to consider the costs of such

ambitious project.

A civil intemationaUy c:ontroDed GNSS

An intemationally controUed GNSS163 would surely satisfy those States concemed by the

actual US monopoly and more importantly, military ownersbip and control over the GPS.

However, and consideriDg that alternative solutions such as an international agreement

binding the US to respect and take ioto consideration civil aviation needs in its GPS

management, is not acceptable, one question remains as to whether the establishment ofan

intemationally controUed GNSS is feasible.

First ofaU, is it feasible ftom an economical point ofviewl~

Trucks, taxis, private cars, commercial and pleasure boats" and even hikers are at present

taking advantage ofGPS technologyI6'.

The availability ofthe GPS signal is ftee" and guaranteed to he 50 for the next ten years" if

not morel66
• The US, through its U.S. Global Positioning System POlicyl67 bas further

declared that it bad the intention to discontinue its use of GPS Selective Availability(SA)

within a decade, rendering the GPS signal more accuratelA
•

163 Note that the term 'civil' bas becn alJandooecl in the pœsent tenn for sbouId the GNSS bc
intemationally c:ontmUcd, it will bc automatically by and for civiIiaDs.

164 The autbor lISSI'JDeS that there are DO teebnological barriers to the cœation ofan intcmational GNSS
for bath Europe and die Russian Federation wouId be teelmically capable ofcIeveIoping such system (in
the case the US is DOt wiIIing to aMJPCI8IC in the development ofthe intcmational GNSS).

165 N. Warinsko. 'Du GPS au GNSS: le point sur la situation iDtcmationale', in Le Transpondeur, JUDe
1995, No. 13, al 19-3l.

166 Sec Exc:hange oflettcrs œ acœptancc ofGPS in AnDexe u.

167 For morc details sec die PresidcDlial decIara1ion of26 March 1996, ne White~ OfIicc ofScieDCe
and Technology Policy, Natiooal Security Council, avaiIable on lDtcmet~r' "~~ce acnarce
DOt: found •.

168 GPS Selective Availability device enables the US to decn:ase the GPS signal precision 50 that potcntial
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It is undeniable tbat even tbougb it wu primarily for military purposes, by now the GPS

bas become a public utiIity and natural resource on a global sca1el
".

In the 6gbt of the above realities and considering the costsl1O for the creation of the

proposed alternative to the existing GPS (namely the internationally controUed GNSS), the

GPS will inevitably remain a key element to the GNSS. Moreover, the alternative system

would be created solely for civil aviation purposes and bearing in minci that civil aviation

represents a tiny fraction ofail present GPS usera, it cao only he concluded that once again

rCAO's precept related to the creation of an intemationally controUed GNSS is Iikely ta

falI short of political and financial support. In fact Overlay systems such as the European

EGNOS171 by rnaking use of the GPS signal de facto recognises and adopts the GPS

signal.

Notwithstanding the unreasonableness of the creation of an internationally controlled

alternative system, the required level of control could be acbieved in the various stages

through the following means:

- agreement with GNSS provider by a single State;

- agreement with the GNSS provider by a group ofStates;

- in addition to or instead ofagreements, by defining, supporting and enforcing

international regulation that provide the ftamework ofoperations ofthe GNSS provider

whether a single State, group ofStates or an international organisationl72
173.

enemies could DOt take advaatap ofthe GPS precision.
169 Dr. M. Mildc SIIp'a note 5, al 14.

170 The developing and im;talling costs ofan altcmatiw sysIem wouId be COUDteel in US S biUiODS.

171 See Supra noie 56 and 57.

172 M. C. AItink.Pouw Supra DOCe 153, al 20.

17Jnese international rcguJaIiODS couId he draftcd afta' geueraIly accepted SARPs'.
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One could equaIly weB contemplate the poSSlbility oC a shifting oC ownership ftom US

military control to a US ciWian control, or even an international ownersbip oC the GPS,

once it is no more a fimdamentaI feature Cor the US military. Sbould the GPS become

intemational1y owned, the required level oC control couId be satisfied by means oC an

agreement with an intergovemmental organisation or through membersbip in an

international organisation providing GNSS services1
' ...

174 The author wisbcs ta express bis opinion abat this Iastoption (the transferring ofGPS property and
control !rom the US to an intaDational organisation) is improbable.
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VII) Airspace Org8nisatiOD and Utilisation

The airspace shall he organised so as to. provide for efficiency of services. CNSlAlM
systems shall he implementedso as to overcome the limitQIÏons ofthe current systems and
to eaterfor evolving global air t1'affic demand and users requirements for efficiency and
economy whi/e maintaining or improving the œsting levels ofsojety. While no changes
to the currentj/ight information region organisation tll'e requiredfor hnp/ementation of
the CNSlA1M systems, States may achieve further effidency and economy through
consolidation offaci/ities andservices·7!

The airspace organisation and utilisation precept is not innovative in that it simply

reiterates the rationale behind the CNS!ATM studies. It states things as they are or more

accurately as they are logically likely to he in modem aviation.

States determination to implement the GNSS is obviously to enable civil aviation to fly

more efficiently, thus fillfilling global air traffic demand and user requirements for

efticiency and economy without diminishing levels of safety. In fact the reliance upon the

GNSS will globally improve the levels ofsafety17'.

The precept foUows by reassuring States that, in the oontext of GNSS based CNS!ATM,

airspace organisation and utilisation will not require flight information regions to be

altered, even though further efticiency and economy could he obtained through

consolidation offacilities and services. Even though tlight information regions do not have

to change, it is foreseeable tbat changes will OCCUI'. 1ust as the GNSS will modify the

current existing navigation systems by providing a more efficient and economical system, it

seems evident tbat States, in a spirit to optimise the oost/use of their respective services,

175 LCI29-WPI3-2.

176 GNSS will espec:ia1Iy impruve laoding approach phases which are SIi1l acro"ntable Cor most civil
aviation catastrophes. For mon: detaiIs sec introcIuctiOD.
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may want ta fin1her their CNSIATM efliciency by joining their efforts (and casts) in

providing CNSIATM services. Such reaIity couId well be illustrated by the example of

EUROCONTROL177 or the Japanese MTSAT programmel".

177 Sec part 1(GNSS relatecllaws).

178 The Iapanese Civil Bureau ofAviation (JCBA) bas eIaborated an ambitious programme. MTSAT·
which beyond satellite naviption, iJUncls to COYer the wbole ofCNSIATM aetivities in the Nortbem
Pacifie region. The Ml'SAT will be GPS .....
For more details sec N. WariDsko SIIp'tI DOte 165. al 21.
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VIII) Continuity and QuaUty of Services

Continuous availabi/ity of services from the eNS/ATM systems. including effective
arrangements to minimise the operational impact ofunavoidab/e system malfimctions or
fai/ure and achieve erpeditiOllS service recovery. shali he assured. Qua/ity of system
service shall comply with [CAO Stant/ords of system integrity and he accorded the
requiredpriority. security andprotectionfrom inter.ferencel19

•

Precept No. XIll is certainly one ofthe most pertinent ones. The continuity and quality of

services is undeniably directly linked to the GNSS 'control' issue. Il could weU be imagined

that, should bath the continuity and quality ofservice issues be solved to the expectations

and satisfaction of member States, the GNSS implementation process would undergo

significant progress.

As mentioned earlierlO
, in our days, national sovereignty related issues are not as crucial

as they were in the direct post wars eras. However, and equal1y mentioned earlier onll1
, no

State would he willing to abandon its respective and nationally controUed CNSIATM for

CNSIATM based upon a US controUed GNSS unless States have a firm guarantee

regarding the CODtinUÎty and quality ofservice11Z
•

179 LC/29-WPI3-2.

180 Sec Part m. ü (SCM:rcipty).

181 See Part m. v (lnsûtutional arrangement and implementatioo) and Part DL vi(Global DaViptiOD

satellite system)•

182 The service in the praent c:ontext beiDg the GPS sipaL
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Continuity ofservice

Two distinct features cm be understood by the term 'continuity'. Continuity may relate to

the faet that the signal should bave a back-up system in order to insure the continuity of

the si~ should a technica1 problem oœur. But such understanding of the term

'continuity' should reaIIy he part ofthe 'quality assurance' obligation ofthe signal provider

and will he dealt with later under the heading 'quality ofservice'.

The second meaning ofthe term 'continuity' is Iikely to generate uncertainties.

Should civil aviation CNSIATM solely rely upon the GNSS, civil aviation will want

guarantees regarding the continuity of the service. The uninterrupted continuity of GPS

signal bas been guaranteed by the US183. Yet two distinct exceptions, or rather derogations

impede upon the œrtainty ofcontinuity ofthe signal provision.

Firstly, a close reading of the US Govemment otrer made to ICAOI14 reveals that the GPS

signal is otTered on a continuous world-wide basis subject to availability of fimds ll5
_ The

funding is directly dependant upon the will of the US Congress, and as a consequence

renders the continuity ofthe GPS signal uncertain ftom one Congress to another1l6
•

183 Sec Exc:bange ofLetters re Acceptanœ ofOPS in AJmexe fi.

184 Ibid.

185 J. Moxon and R. Lapez, '1CAO seeks finn GPS Ouarantees'. in Flight International. 2-8 March 1994, al
s.

116 Some ofthe greatest~ pmjects between the Natioual AsuoDaUtics and Space Administration
(NASA) and the European Space Ageœy (E.SA) bave bcen aborU:d clue tG a cban&e ofthe US
govemment and Ibos in tbe political will ofCongress. Basic:al1y. a US~ cannot politica1ly bind
the next one.
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The second exception tbat couId interrupt the continuity ofservice is round in the Chicago

Convention itself. Article 89 permits States to deragate from their obligations in case of

war or national emergency. The provision contained in Article 89 is corroborated by

general prlnciples on international law recognisins the right for States to derogate trom

their obligations in case ofwarsl17
•

Although the US' offer made ta ICAO seems genuine, the guaranteed continuity

nevertheless knows two exceptions. Should the GNSS (based on GPS) become the sole

means of civil aviation navigation, measures will have to be taken to couDter these two

exceptions.

Before moving on to the quality of services, the author wishes to raise one more particular

point related to the continuity of the signal. It is surprising that amODS aIl the various

Committees and groups that have discussed the continuity and availability of signal

provision issues, the foRowinS point bas Dever been mentioned:

Should the US decide to voluntarily interrupt the provision ofthe GPS signal, its own civil

aviation would be the tint one to bear the consequences. When one bas in mind not ooly

the size orthe US civil aviation, but further that out of ail 'users', the US'ATC/ATM are

already experiencins some fonn of 'ONSS tlying', one would easily realise that the

continuity and availability of the services are strongly inftuenced by the owner and

controller itseltu .

Furthermore, and considering that the 'OPS based' GNSS is used and relied upon, any

interruption in the signal provision would be detrimental to the civil aviation of ail States

including the US.

187 See Articles 73 of the 1969 Viama Convention on the Law ofTœatics.

188 It is a faet that the US aviation lobby cm exert a sttong pressure upon political decision.maldng reIated
(0 the signal provision by the military.
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Quality of service

The quality of service requirement seeking to ameliorate the system's integrity and

availability could be sub-divided into 4 features:

- tcchnical requirements-minimising the unavoidable system malfunctions or failure;

- tccbnical requirements ensuring expeditious service recovery should system failure

occur;

- quality insurance ofthe system-establishing a permanent quality control;

waming device (whether GPS integrated or independent) should the signal become

unreliablel19
•

Integrity and availability problems could easily and inexpensively be overcome in a near

futurel90
• Quality control and waming services could be performed by an indePeDdent

company/organisation.

The quality, integrity and reliability of service being technical issues, it could weil he

imagined that the upgrading of the GPS (to GNSS users expectations and standards) will

not be a source of conflicts in that the system will simply have to respond to security

requirements. Either it will respond to the security requirements, or it will not. If the US

want to impose their system, they will have to ensure that it responds to GNSS users'

needs and requirements. It is probably in such context that ICAO could play an important

role by setting the minimum standards with respect to the quality of services and

189 For more detaiIs sec N. Ward, 'Monitorinl iDtcgrityofGNSS'. in The Journal ofNavigatiOD , VoL 47,
No.2. al 181-190.

190 For furthcr deIails OD a Iow cast appIOICb tG OWR:ODIe GPS iDtcgrity and availability problcms aud
improving the pcrformanc:e ofSIaDd-aloDc GPS through intepa1ion ofiDf'ormatiOD from iDertial
navigation systems (1NS), otber sateUices aod baJometric a1timctcr aidiD& see D. Fuqua , L. Bishop, T.
O'Brian and R. Lord (DimcasiODS lDtcmationallDc.), 'A COTS system dewelopmcnt apptoach to GPSIINS
aiding', in ATC Systems, August 1996, VoL2, No.2, 8128-29.
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operational securityl!»l.

The continuity and availability issues of the GNSS are sine qua non conditions for a

transition ftom current CNS/ATM to ONSS based CNS/ATM. It seems tbat as much as

technical issues (quality/availability) couId easily be solved. the same is not true conceming

the continuity issue. Wbile it couJd he deemed acceptable to GNSS users to see a brief

interruption of service due to tbings such as salat tIares, or othee uncontroUable and

unforeseeable events (aets ofGOD), the two exceptions attaebed to the US guarantee for

signal continuity, namely the availability of fimds and Article 89 of the Chicago

Convention, are not acceptable.

The US' offer thus hinging on these two conditions, States may desire a greater level of

certainty with respect to the CODtinUOUS avai1ability ofthe system than the US is otfering.

The best guarantee for these criteria would thus he an intemationaUy constituted service

provider who would not be constrained by any particular State budget and/or national

security pOlicy192.

191 LTEP/I-WP/4
192 Whilst it bas bcen arguai tbat a meœ sbift ftom militaJy to civiIian <:oDIlO. couId provicle suflicicnt
guarantees to GNSS~ a question remains as to whetber. civiIian 'US pnMder' wouId DOt be UDder
the obligation to interrupt the semees sbou1d the US GoYemment requiJe 50 iD case ofnational 'iDterest'.
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IX) Cost Recovery

ln arder to achieve a reasonable cost allocation hetween ail users. a19' recovery 01costs
incurred in the provision 01CNSlA1Mservices shall he in accordance with Article 15 01
the Convention and shaJl he based on the principles set lorth in the Statements by the
Council to Contracting States on Chargeslor Airports and Air Navigation Services(Doc
9082), including the principle that il shall neither inhibit nor discourage the use of the
satellite-basedsafety servicers.

The oost recovery precept and ilS reference to Article IS ofthe Chicago Convention is not

really appropriate in the GNSS context. Whilst Article 1S is mainly based upon an equity

principle for charges of ail air navigation facilities provided for public use within the

jurisdiction of particular States, Article 15 is not weil SUÎted to apply to GNSS services.

Indeed, the provision of GPS is ftee of charge for the next 10 yeats. Should the basic

service provider (US) decide in future to impose charges it would only he then that the

issue should be discussed19C•

Should the CNS/ATM services remain as they are at present, namely within individual

States control and jurisdietion, Article 15 would apply as is. But the GNSS will require

complementary systems/services such as basic GPS signal augmentationlenhancement,

quality assurance, integrity monitoring and other services195 contributing to a saCe

utilisation ofthe basic signal.

The difliculty for Article 15 to apply, lies in the &ct tbat augmentation services are likely

to he provided over determined regions and not over national jurisdiction as it is the case

193 LC/29-WPIJ-2.

194 10 years in advaDc:e scems UIII'C85Oaable to dcal with die GPS cbarges bcaring iD mind that no one
knows for sure wbat will the GPS status !Je in1ùture(public-priwte).

19S See part W. vili(continuity and quality ofservice).
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at present196
• It can he presumed that costlefticiency policy will invite adjacent States to

joïn their efforts in CNSIATM and augmentation services provision and unite ioto regions.

The foreseeable difticulties engendered by the reliance upon Article 15 lie are that the

GNSS related services will not he covering a definite national territories, and will further

not solely he used by civil aviation.

Civil aviation heing a insignificant proportion ofail GNSS users, an equitable cast sharing

ofGNSS services among ail users will he an uneasy task. It could tùrther he suggested that

while ICAO could certainly set up GNSS standards, the financial and cost recovery aspects

could be taken care ofby GNSS users.

rCAO could play an important role in the recovery of costs as it is domg in the joint

financing agreements used for Iceland and Greenlandun. Wbile the air navigation facilities

are jointly financed by the Contraeting States Parties to the Joint Financing Agreements,

and operated by Denmark and Iceland, the Secretary General is respoDSlble for generally

administering the arrangements: a section of the Secretariat makes the day-to-day

estimates and assesses aetual costs, evaluates requests for new capital expenditures or

resources, prepares the assessment levels for Contraeting Governments, determines the

level ofuser charges and arranges for the handling of funds and payments to the provider

States. It bas been suggested that the similar arrangements could he applicable to GNSS,

wherein the ICAO Council may, within the ftamework of Chapter XV of the Chicago

Convention, agree to provide, maintain, and administer facilities related to GNSS191. The

idea is interesting for it would saCeguard closer international control and coUective

196 An example ofsuch regional service provision cmbe seea tbnJuBh the EUROCONIROL example.
While EUROCONI'ROL providcs European CNS/ATM services al Present. il is in the phase of
completing the EGNOS, see s"pra DOle 56.

197 Sec Supra note 68.

ISII LTEP/I-WP/4
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decision-making with respect to charges, at least for tbose services provided by a

multinational tàciIity1Jf, but nevertheless it still does DOt reconciles the tàct tbat civil

aviation (as GNSS users) will assume the GNSS related costs for ail GNSS U5erS. A

solution ta such financial inequity could be the imposition of an utilisation license on ail

GNSS users.

199 Dr M. Milde Supra note 5, al 18.
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X) Further Leeal and Institutional Implications

In addition to ICAO's nine precepts, severa! other ONSS issues bave been raised. This will

now he discussed in a general way.

Liability issues

Today, countries control and accept liability for the radio navigation systems that aircraft

use in their air space200
• A question, legal in nature, arises as ta which nation would

assume financial responsibility if an aircraft accident occurred in a country that had no

control over a stand-alone satellite navigation system and the system and the satellite

performance were implicated.

Such legal question should not he a 'controversial' new issue. Airlines have been using the

OMEGA system for more than 20 years without baving anyone questioning the

responsibility problem in case ofincidents due to the fault ofthe system~n.But it ought to

he mentioned that malfimctioning, when it OCQJIT~ was imputable upon the receiver

manufacturer and not upon the OMEGA system as such202
•

But the GNSS is not fuDy comparable ta the OMEGA in that the last one is not configured

for approach phases as the GNSS will. The use of GNSS will generally involve higher

200 B. Nordwall Supra note 159, al 57.

201 0. Carel Supra note 155, al 1'9.

202 Ibid
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risks203
• Wbile bath the US and the Russian Federation Govemments bave otrered their

services ftee of charge for a determined period, both govemments equaIly and expressly

rejected the idea ofany reference to responsibility or liability towards signal users2M
• Both

signal providers have listed their duties/obligations in their respective oifer made to ICAO.

It is clear that the providers bave no intention to add 'respoDSlbilityl1iability' obligations to

the Iist.

The liability issue bas been qualified as difticult within ICAO discussion group~s. This is

not surprising bearing in mind that the matter is not unrelated to the long·standing issue of

liability of air traffic control agencies. Two remarks cao be made at this point conceming

ICAO's position on the GNSS Iiability issue. Firstly, it must he empbasised that ICAO

recognises the Iiability as heing of lesser importance than other considerations such as

accessibility, reliability and continui~.

Secondly, ICAO (probably contemplating the complexity ofliability issues) stated that the

choice ofmies to be contained within the Iegai frameworlc would be ascertained ooly once

the liability issues would have been detennined.

It can be concluded that ICAO's position seems to he cautious in that in the fear of

unnecessarily delaying the implementation process, the Iiability issue bas been given less

importance than more 'practical' issues related to the GNSS implementation. It can easily

he anticipated that the choice of law rule within the legal ftamework will generate

difficulties in reaching a consensus upon which regime (striet·limited-un1imited Iiability,

203 The GNSS and ilS various 31ll1"C"tatiODS systems will permit CaL 1 to Cal mapproacbes aDd reduccs
general flight sepuation (saCcty) channels. For moœ dc:tails, sec Je. DaIy , 'Cal mGPS fcasible, US will
teU ICAO, in F1ight Intemational, March 1995, Vol.147, No.4458; 15·21, al 9.

204 ICAO Doc. 963O-LCl189, p. 3·7 aDd 3-8, para. 3:38:7.2.

20S ICAO Doc. LTEP/I-WP/4, al p. 5.

206 Ibid.
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who bas the right to claims etc.) the rule will be based upon. Furthermore, States do DOt

seem ta have indieated any support for an international solution, or else it would appear in

one ofICAO's precepts.

ATC/service providers' liability issue is no novelty. ATClservice providers were never

prevented ftom operating while 'discussions on their liability' went on. Answers to liability

issues were often brought empirically, by faetual cases where severa1 parameters (often not

theoretically envisaged) bad to be taken account oF. Why shouldn't the GNSS 'benefit'

from the same treatment? GNSS related liability issues should be 'solved' ooly once the

GNSS is fulIy implemented, and not before2Ol
•

ICAO's efforts can surely be appreciated, but bearing in mind that ICAO never managed to

provide any consistent answers to 'Iiability' issues regarding the ament in-use syste~ and

that the GNSS system is certainly more complex than the cunent systems, a reasonable

approach towards liability issues would be: to wait for cases and jurisprudence in the

matter to develop, and ftom there seek to solve any responsibility problems by means ofan

international agreement should it he necessary and desired.

ICAO's potential contributioD to the implementation of the GNSS

Generally ICAO cao investigate and recommend which aids should he adopted and can set

2(J7 By 'parametcrs' the autbor refcrs to ail and evay single facts aad aetors susa:ptiblc ofinOucncing the .
outcome ofan issue.

2œ Indeed, GNSS reIated Liability issues can only n:asonably bc addn:ssecl once the GNSS is fidly
implemented on a world...wide basis. and practical questious such as possible damages and type ofclaims.
allocation ofblame aDd liability in the chain ofail GNSS service pmviders (varying tiom GPS signal
provider, through augmentation providcrs to air traflic c:onuoUers, aircraft commander, ete.).

75



•

•

•

technical standards, but it possess no, or limited, operational or implementation powers209
•

Member States usuaI1y accept its recommendatioDS, but the manner in whicb systems are

implemented is Idl to individual States themselves.

ICAO bas been, and still is certainly, a great contributor to a global modernisation ofcivil

aviation, but it ought to be said that in the GNSS context ICAO's raie is not as pertinent as

it may have been in othee contexts.

ICAO took the initiative ta undertake a thorough study on technical and Iegal matters

related to FANS (which wu ta become the ONSS). Once a potential system, namely the

GNSS, was foreseen, ICAO continued with its studies, seeking ta elaborate various forms

of 'legal instruments', the goal ofwhich was the implementation and regulation of the said

system. The proposed instruments were in the fonn of

- a Draft Agreement between ICAO and the [GNSS signal provider] regarding the

provision ofsignais for GNSS services2lO
;

- a Checklist ofItems for contraets with users on GNSS signal provision211
;

- a contract for GNSS signal provision with signal providers in a context of long-term

GNSS212•,

- ICAO Council Resolution subsequendy adopted as an International Convention213
•

The above tist of ICAO's initiatives is not exhaustive, but contains the MOst important

propositions.

Although ICAO's various proposalslstudies are interesting, they are nonetheless lacking

209 W. F. Blanchard, 'IDstitutional requirements Cor a global navigation satellite system' in The Journal of
Navigation, May 1995, Vol.48 No.2, al 249.

210 LTEP/I-WPI3.

211 Ibid

212 Ibid.

213 Ibid.
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the vita1 elements tbat could make them pertinent to the GNSS implementation.

ICAO bas fostered considerations and Iegai insUuments supposed to regulate a system

which is Dot yet fully configured and were potential aetors (services providers)are still to

be determined.

Whatever scenario is 'chosen' regarding the GNSS' full implementation214
, it appears that

at present no politica1 consensus bas been reached tbat could be used, as far as possible, as

guidelines for an intemationallegal instrument. Should such consensus be agreed upon, it

is inevitable that il will not only have to bear in minci, but rather include, the US

policy(especially in the context ofresponsibility/liability).

ICAO's efforts a1so revealed that whilst aetively working on the establishment of a legal

instrument, ICAO should equally consider the power and limits of ilS mandate contained

within the Chicago Convention215
•

Notwithstanding the potential co-operation and co-ordination raie ICAO is Iikely to play

in the GNSS global implementation, ICAO's effort ta establish some form of legal

instrument is premature given the existing level of technical and 'sociale216 development in

the GNSS implemeDtation.

GNSS presents a set of new problems not ooly for the en8Ïneer but also for the regulator

and lawmaker. It is no criticism orthe International Civil Aviation Organisation institution

to point out that il is unable to deal with the contro~ operation and administration of

Global Navigation Satellite Systems; it was never set up to do S021'.

21.. The term 'chosen' cIoes DOt accuraIe1y describc the GNSS impIemcntalion for it is cleu, ifnot
inevitable, that in the first pbase, the GNSS will bc IOPS bascd'.

215 The Draft Agreement bctwecn ICAO aad the GNSS sipal proride!(s) prepared by the 2g'b Session of
the ICAO Legal Committee was iIIcgilimate for ICAO bas no oonslitutional standing to enter into such
agreement.

216 The term 'Social dcwdopmcnt' in the present case Jâers to ail inter-actions bctwccn aetors partic:ipating
in the provision ofGNSS reIated semees.

217 W. F. Blancbarcl Supra DOle 210, al 249.
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Conclusion

The author wishes to express the view that the purpose of the present work is not ta

criticise the International Civil Aviation Organisation institution as it may appear, or if 50,

all criticisms should he interpreted in a constructive manner.

In order to elaborate a constructive work on the Iegal implementation ofthe establishment

of the GNSS, the author bas based bis analysis upon the efforts of the sole institution

which has 50ught to thoroughly study and express a view on the subject matter.

The need for a new way offlying is indisputable. Modem civil aviation will ooly be able ta

reach its full potential once the way in which aircrafts are forced to tly is no longer a

constraint. Modem aircrafts already rely on satellite technology on some routes. The

GNSS technology exists and needs to be globally accepted and integrated into the system

of each State. The market demand is clear; the GNSS is directly resPQnding ta the user's

needs. The sooner the GNSS is fWly implemented, the sooner will our civil aviation reach

its promising potential.

The legal implications directlyrmdirectly liDked to the implementation of the new system

are numerous but not per se problematic. Whilst safety requirements ought to he regulated

upon, whether through ICAO or in any other reliable form, it appears that the lack of
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consensus among States indieates tbat ail other matters, that could be qualified as less

importan~ varying ftom the sovereignty to the liability issue. ougbt to be left aside for the

time being. Further debates will be welcomed only if they are seeking to respond to

practical difticulties encountered during or once the GNSS is fuIly implemented.

Whereas most discussions engendered by the GNSS were debated upon by States. it

certainly could he said tbat the industry would like the implementation to be more

expedient.

It is undeniable tbat States. in the GNSS implementation context. will have a different

approach than civil aviation (the users) in general. The rationale behind civil aviation

demands and expectations is purely practical in essence. General safety and oost efficiency

are the basic motivation for a shift from current systems to the use and reliance of the

GNSS. States on the other band, while oonsidering civil aviation needs for a shift to a

GNSS technolo8Y, feel compeUed in their decision-making to consider the GNSS

implementation in light oftheir national policies (sovereignty protectionism).

At present it seems that civil aviation, including aircraft manufacturers. bas decided ta

integrate the GPS in current flying. Not only is civil aviation increasingly relying upon GPS

on certain routes, but tùrthermore it becomes difticult ta purchase a new aircraft not being

equipped with GPS as standard equipment.

The international oommunity, or more accurately 'States' have a the choice of accepting

what is readüy available and to make the best use of i~ or continue to block the

implementation process waiting for an 'intemationally' oontrolled alternative system to

become available211
•

218 Dr. M. Mildc Supra note St al 24.
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ICAO can certainly and aetively participate in the inevitable GNSS implementation

process. But ICAO's contribution to the GNSS implementation will ooly be beneficial, for

the time being, if it aets tbrough its co-operative and coUaborative actions, as a eatalyst

and simultaneously reftains fiom enunciating 'solutions in search ofproblemsr219
•

Any form of GNSS related lep! regulations sbould ooly be undertaken once

problemslconfliets related to the use ofthe GNSS are clearly identified and fiuther, when

there is a real political consensus to legislate upon such problems.

219 Ibid.
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Annexe 1

Technical c:onfinration ofGPS

The GPS coDSists of 24 satellites in 6 circular, orbital planes going around the earth at

20.200 kilometre altitude, approximately every 12 hours. The spacing of the satellites is

such that at least S satellites will he visible to a user al any lime, &Dy place in the world.

The satellites transmit two separate navigation signais that are digitally modulated with a

pseudo random code.

These two signais provide two di1rerent levels of navigation accuracy. The standard

positioning service provided by GPS consists of the Coarse Acquisition(CIA) coded

navigation data message and is available to anyone in the world that wishes to use it.

This standard service guarantees horizontal location accuracy of 100 meters. 95% of the

tinte and 300 melers. 99010 of the tÎJDe. GPS system time transferred to users is witbin 100

nanoseconds ofCo-ordinated Universal Tune. The more precise navigation data message,

P-code, is encrypted and reserved for military use.

TechDi~al ~onfigurationofGLONASS

GLONASS is a constellation of21 satellites plus 3 spares.

These satellites operate in an Il bour and 15 minutes omit on an altitude of 19.000 km.

The level ofaccuracy for GLONASS is simiJar to GPS operating in the CIA mode. The

reception and decoding ofthe GLONASS broadcast information, to determine position

and range, are simj1ar to that for the GPS except each GLONASS satellite transmits on a

unique ftequency using the same pseudo noise code.
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Operation of. Difl'eftlltial crs IDGPSl

Basica1ly, a di1rerential GPS signal is a GPS signal enbanced(maccuracy) by ground

segment.

The DGPS increases the aceuracy ofGPS to Ievels appropriate for approaches and

(andings. The DGPS uses a stationary, ground based(thus not operational for flights such

as transatlantic), reference GNSS receiver that is pree:isely and permanently surveyed.

As the reference, receiver collects GPS CIA Code transmiS$Ïons, it dynamically computes

and re-transmits the calculated error. Airbome receivers equipped with the DGPS

capability, receive and subtract tbis error ftom their independently derived position

solutions. Dynamic aceuracy in the order ofcentimetres is obtainable.
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ANNEXED.

us.DetJQllri.'
C11a l5POi 10101,...........
Adn**11allaft

oor ....
Dr. Assad Kotaite
President ofthe Couneil
International Civil Aviation Organization
1000 Sherbrooke Street West
Montreal, Quebee, Canada H3A 2R2

Dear Dr. Kotaite:

aoo IndllpetldetlCe A•.• S.W.
Washington. D.C. 20591

•

This letter supersedes my letter ofApril 14, 1994.

1 would like to commend, on behalf ofthe United States, the Committees on Future Air
Navigation Systems (FANS) of the International Civil Aviation Organization (lCAO) for
pioneering progress in the development ofglobal statellite navigation for civil aviation. 1
note in this regard that the ICAO Couneil, on December Il, 1991, requested the
Secretary General oflCAO to initiate an agreement between ICAO and Global Navigation
Satellite System (GNSS) provider states concerning the duration and quality ofthe future
GNSS.

l would Iike to take this opportunity to reiterate my Government's offer of the Standard
Positioning Service (SPS) of the United States Global Positioning System (GPS) for use by
the international community. As the United States made clear al the ICAO Tenth Air
Navigation Conference and the 29th ICAO Assembly, the United States intends, subject to
the availability offunds as required by United States law, to make GPS-SPS available for
the foreseeable future, on a continuous, worldwide basis and free of direct user fees. This
offer satisfies ICAO requirements for minimum duration of service (10 yeacs) and freedom
from direct charges. This service, which will be available as provided in the United States
Government's technical sections orthe Federal Radio Navigation Plan on a •
nondiscriminatory basis to ail users ofcivil aviation, will provide horizontal accuracies of
LOO meters (95 percent probability) and 300 meters (99.99 percent probability). The United
States shaH take ail necessary measures to maintain the integrity and reliability of the service
and expects that it will be able to provide at least 6 years notice prior to termination ofGPS
operations or elimination ofthe GPS-SPS.

The GPS/SPS is a candidate component of the future GNSS as envisioned by FANS. The
United States believes that making the GPS available to the international community will
enable states to develop a more complete understanding oftbis valuable technology as a
component of the GNSS. The availability ofGPS-SPS, of course, is not intended in any
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way to limit the rights ofany state to contml the operations ofaircraft and enforce safety
regulations within its sovereign airspace.

In the coming years, the international community must decide how'to implement an
international civil global navigation system based on sateUite technology. The United States
pledges its full cooperation in that endeavor and in working with ICAO ta establish
appropriate standards and recommended practices (SARP) in accordance with Article 37 of
the Convention on International Civil Aviation (Chicago Convention). Consistent with this
goal, the United States expects that SARP's developed by ICAO will be compatible with
GPS operations and vice versa and that states will be ftee to augment GPS-SPS in
accordance with appropriate. SARP's. The United States will also undertake a continuing
exchange ofinfonnation with ICAO regarding the operation ofthe GPS to assist the ICAO
Couneil in carrying out its responsibilities under the Chicago Convention,

l would he grateful ifyou could confirm that International Civil Aviation Organization is
satisfied with the foregoing, which 1submit in lieu ofan agreement. In that event this letter
and your reply will comprise mutua) understandings regarding the Global Positioning
System between the Govemment of the United States ofAmerica and the International Civil
Aviation Organization.

. Sincerely,

/~ . 1 /' \
./L- .~(;:L.(. ~ .fcl G/,}r.,p cre-'
bavid R. Hinson
Administrator
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Il'4 ,·ct'iNATIONAL CIVIL AVIATION ORGANIZATION
ORGANISATION DE L'AVIATION CIVILE INTERNATIONALE
ORGANIZACION DE AV1ACION CIVIL INTf;:RNACIONAL
r"tE>KllYHAPO.QHAR oprAH~3AULi1R rpA>KLlAHCKOVI A8~AU~~

~~, ~~, ~'.r-JaJ';. L;••

INTERNATIONAL AVIATION SaUARE. 1000 SHERBROOKE STREET WEST, MONTREAL. aUEBEC. _CANADA H3A 2R2
TEL: (514) 285~8011 FACSIM:U: TEL: (514) 288-4n2 CABLES: ICAO MONTREAL TELEX: 05-24513

THE PRESIDENT OF THE COUNC:!...

Ref.: LE 4/49.1
(F.LEBOS13)

27 October 1994

•

:.

Sir~

1 have the h,..lnour~ to acknowledge receipt of j'uur letter dated 14 October 1994 \\'hi...~1t

super1'edes your letter of 14 April 1994.

The letter of 1.+ Octob~r 1994 reads as tê>lIows:

1 would like to ,,;ommenJ, on behalf of th~ United States, the Committees un
Future Air Navigation Systems (FANS) of the International Civil Aviation Organization
(ICAO) for pion~ering progress in the development of global satellite navigation fur civil
aviation. 1 note in this regard that the (CAO CounciL 00 December Il. 1991. requested
the Secretary Genercil of lCAO to initiale an agr~ement between ICAO and Global
Navigation Satellite S}'Stem (GNSS) provider states concerning the duration and quality of
the future GNSS.

1 WQuld lik~ to take mis 0l'Portunity to reit~rate my Govemment"s olfer of tht:
Standard Positioning Sc:rvice (SPS) of the United State.-.; Global Positioning System (GPS)
for use by the international community. As the Unit~ States made c1ear at the (CAO
Tenth Air Navigation Conference and the 29th (CAO Assembly, the United States intends,
subject to the availability of funds as requir~ by United States law. to make GPS-SPS •

.. ./
Mr. David Hinson
Administrator, Federal

Aviation Administration
U.S. Departrneot of Transportation
800 Independence Ave., S. \V._
Washington, D.C. 20591
U.S.A.

Fax No.: 202 267 5047 86



available for the foreseeable future, on a continuous, worldwide basis and free of direct
user fees. This offer salisfies ICAO requirements for minimum duration of service
(10 years) and freedom from direct charges. This service. which will be available as
provided in the United States Government·s technical sections of the Federal Radio
Navigation Plan on a nondiscriminatory basis to ail usees of civil aviation. will provide
horizontal accuracies of 100 meters (95 percent probability) and 300 meters (99.99 percent
probability). The United States shaH take ail necessary measures to mainrain the inr.egrity
and reliability of the service and expects tbat it will be able! to provide at least 6 years
notice prior to termination of GPS operations or eliminatioD (lf the GPS-SPS.

The GPS-SPS is a candidate component of the future GNSS as envisioned by
FANS. The United States believes mat malting the GPS ao.'ailable to the international
community will enable states to develop a more complete understanding of mis valuable
technology as a component of the GNSS. The availabil ity of GPS-SPS. of course. is not
intended in any way (0 limit me rights of any state to control the operations of aircraft and
enforce safety regulations within its sovereign airspace.

Jn the coming years. the international community must decide how to implement
an international civil global navigation system based on satellite technology. The United
States pledges its full cooperation in that endeavor and in \\Urking with lCAO to establish
apprupriac.e standards and r~commendcd practices (SARP) in ac~onJance with Article 37
of the Convention on International Civil Aviation (Chicago Com-~ntion). Consistent with
lhis goal, the United States expects that SARP's developed by ICAO will be compatible
with GPS operations and vice versa and that states will t'te free to augment GPS-SPS in
accordance with appropriate SARP·s. The United States will aJso undertake a continuing
exchange of information with [CAO regarding the operation of the GPS to assist me (CAO
Couneil in carrying out its r~ponsibilities under the Chicago Convention.

( would be grateful if you could confirm that International Civil Aviation
Organization is satisfied with the foregoing, which [ submit in lieu of an agreement. In
that event this letter and )'Our reply will comprise mutuaJ understanding~ rt:garding the
Global Positioning System hetween the Government of th~ Cnitèd States of America and
the International Civil Aviation Organization. "

At the 12th Meeting uf its L43rd Session on 26 Ckrober 1994. the Couneil of ICAO
considered the offer contained in )'our letter. and 1 am pleast:J tû intarm }'Ou that the arrangements
outlined in the offer are acceptable to the International Civil Aviation Organization. This offer will be
communicated (0 ail (CAO Contracting States.

Accept, Sir, the assurances of my highest consideration.

•

•

___ .~:i!!f Ir
...-:. ,{.r

Assad-Kotaite

- -;>, -
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MINlSl'RY OF TRANSPORT
OF THE RUSSIAN FmERATION

Sir,

This letter supersedes my letter of 5 February 1996.

Moscow, 41une 1996

{'.
..~

••••

The introduction ofsatellite technologies into world civil aviation operations marks a new
stage in the practicaJ implementation of the future CNSIATM concept developed by the International Civil
Aviation Organization (lCAO). On behalf of the Russian Federation, 1 would like to congratulate ICAO
on its great achievements in planning for the future air navigation system and express my hopes for its
successful implementation in practice.

One of the most imponant parts of the future air navigation system is the global
. navigation satellite system (GNSS). At the Tenth ICAO Air Navigation Conference in 1991, the

Government of the USSR offered the world aviation community free use ofthe GLONASS global satellite
navigation system. It was guaranteed that the system would operate for at least 15 years from the time

. of its full deployment in 1995.

The Russian Federation has now completed the full deployment of the space constellation
and ground control system for GLONASS, and the GLONASS system is operational, providing the
intended aircraft position determination performance. 1

Using the powers conferred on me, 1would like to conilrm, on behalfof the Government
of the Russian Federation, the proposai made al the Tenth Air Navigation Conference concerning the
provision of a standard-accuracy GLONASS channel ta the world aviation community on a non
discriminatory basis for a period of at least 15 years with no direct charges collected from users, subject
to the allocation of resources, as required under the legislation of the Russian Federation. This channel
will be accessible to ail civil aviation users and will provide position information with an accuracy of up
to 60 mettes in the horizontal plane (with a probability of0.997) and up to 75 metres in the venical plane
(with a probability of 0.997). It is not intended that any methods will be used to degrade accuracy.

The Russian Federation will take ail necessary measures to maintain the integrity and
reliability of the service and expects that it will be able to provide al least 6 years' notice prior to
termination of services.

To ensure GNSS use by world civil aviation, the Russian Federation is prepâred to co
operate in every way with (CAO in preparing appropriate GNSS Standards and Recommended Practices
(SARPs) in accordance with the provisions of Article 37 of the Chicago Convention, and also to keep
ICAO constantly informed of the operational status of the GLONASS system.

The Russian Federation hopes that the SARPs developed by (CAO will be compatible with
GLONASS system characteristics and, conversely, that the various States will be Cree to introduce the
augmentations which they require to increase the effectiveness of GLONASS use, in accordance with the
lCAO SARPs.
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The Russian Federation will also undertake a contînuing exchange of information with
ICAO regarding the operation of GLONASS to assist the ICAO Council in carrying out its responsibilities
under the Chicago Convention.

The provision of the GLONASS system to the world aviation community is not intended
in any way to limit the dght of any State to control aircraft operations and enforce tlight safdy
regulations in its sovereign airspace.

Since ICAO is ta act as the international co--ordinating body for the global implementation
of the future air navigation system, we are prepared 10 conclude an agreement with ICAO for the use of
the GLONASS system by the world aviation community as an element of the GNSS with the above
mentioned characteristics.

[ would be grateful if you would confirm that the International Civil Aviation
Organization is satisfied with the positions set out above. If mat is the case, Ibis letter and your reply will
constitute a mutual agreement between the Govemment of the Russian Federation and the International
Civil Aviation Organization conceming the GLONASS satellite navigation system.

Yours truty,

N. P. Tsakh
Minister of Transport

Dr. Assad Kotaite
President of the Council of ICAO
Montreal
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~
~ Ref.: LE 4/49.1

29 July 1996

Sir,

I have the honour to acknowledge receipt of your letter dated 4 June 1996 which
supersedes your letter of 5 February 1996.

The letter of 4 June 1996 reads as follows:

ft This letter supersedes my (etter of S February 1996.

~.•

••

The introduction of satellite technologies ioto world civil aviation operations marks a new
stage in the praetical implementation of the future CNS/ATM concept developed by the
International Civil Aviation Organization (ICAO). On behalf of the Russian Federation, 1woul~
like to congratulate ICAO on its great achievements in planning for the future air navigation
system and express my bopes for its successful implementation in practice.

One of the most important parts of the future air navigation system is the global navigation
satellite system (GNSS). At the Tenth ICAO Air Navigation Conference in 1991, the Government
of the USSR offered the worid aviation community free use of the GLONASS global satellite
navigation system. It was guaranteed that the system wouId operate for at least IS years from the
time of its full deployment in 1995.

The Russian Federation has oow completed the full deployment of the space constellation
and ground control system for GLONASS, and the GLONASS system is operational, providing the
intended aircrafi position determination performance.

Using the powers conferred 00 me, [ would like to confinn, on behaif of the Government
of the Russian Federation, the proposai made at the Tenth Air Navigation Conference conceming
the provision of a standard-accuracy GLONASS channel to the world aviation community on a
non-discriminatory basis for a period of at least 15 years with no direct charges collected from
users, subject to the allocation of resources, as required under the legislation of the Russian
Federation. This channel will be accessible to ail civil aviation users and will provide position
information with an accuracy of up to 60 metres in the horizontal plane (with a probability
of 0.997) and up to 75 mettes in the vertical plane (with a probability of 0.997). ft is not intended
that any methods will be used to degrade accuracy.

Mr. N.P. Tsakh
Minister of Transport
Ministry of Transport

of the Russian Federation
Sadovaja Samotechnaja, 10
101438 Moscow GSP-4
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The Russian Federation will take ail necessary measures 10 .maintain the integrity and •
reliability of the service and expects that it will be able to provide al least 6 years' notice prior to
termination of services.

To ensure ONSS use by world civil aviation, the Russian Federation is prepared to 00

operate in every way with ICAO in preparing appropriate ONSS Standards and Recommended
Practices (SARPs) in accordance with the provisions of Article 37 of the Chicago Convention. and
also ta keep ICAO oonstandy informed of the operational status of the GLONASS system.

The Russian Federation hopes that the SARPs developed by ICAO will be compatible with
GLONASS system characteristics and, conversely. that the various States will be free to introduce
the augmentations whicb they require to increase the effectiveness of GLONASS use. in
accordance with the ICAO SARPs.

The Russian Federation will also undertake a continuing exchange of information with
ICAO regarding the operation of GLONASS to assist the ICAO Council in carrying out its
responsibilities under the Cbicago Convention.

The provision of the GLONASS system to the world aviation community is not intended
in any way to Hmit the right of any State ta control aircraft operations and enforce flight safety
regulations in its sovereign airspace.

Since ICAO is to act as the international oo-ordinating body for the global implementation
of the future air navigation system. we are prepared to conclude an agreement with ICAO for the
use of the GLONASS system by the world aviation community as an element of the GNSS with the
above-mentioned characteristics.

1 would be grateful if you would confirm that the International Civil Aviation Organization
is satisfied with the positions set out above. If that is the case, this letter and your reply will
constitute a mutual agreement between the Government of the Russian Federation and the
International Civil Aviation Organization conceming the GLONASS satellite navigation system. ft

At the 15th Meeting of its 147th Session on 14 March 1996, the Council of ICAO had
considered this matter and the tenns 00 which the offer of the Russian Federation sbould be accepted.
Based on the decision of the Council at that meeting, 1 am pleased to iofonn you that the arrangements set
forth in the offer are acceptable to the International Civil Aviation Organization. Accordingly. 1 confinn
that your letter dated 4 June 1996 and my present letter of acceptance constitute a mutual agreement
between the Government of the Russian Federation and the International Civil Aviation Organization
concerning the GLONASS satellite navigation system. Your offer as weil as my present letter of.
acceptance, will be communicated to ail ICAO Contracting States.

Accept, Sir. the assurances of my highest consideration.

Assad Kotaite •
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