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SUMMARY

This paper reviews AFI implementation strategieddS systems for consideration by CNS/SG.

Action by the meeting is at paragraph 3.

References :
* APIRG/15 — Report.
* CNS/SG/1 - Report.

1. Introduction

11 The First Meeting of APIRG Communications Suibbdg (CNS/SG/1, Dakar, 7-8 April 2005) noted veow|
progress in the implementation of AFTN circuitscemPIRG/14 meeting (Yaounde, Cameroon, 23-27 2003).
This paper reviews the current implementation statnd the performance of the AFTN in the AFI Regiand
identifies deficiencies and remedial measuresterr elimination.

2. Discussion

2.1 Attachment to this paper contains the implementation strategdopted by AFI Region for CNS systems, as
defined in Doc 003 — AFI CNS/ATM Implementation RlaThe CNS Sub-group may wish to review the oatlin
strategies in light of its deliberations under Adeaiitems 4, 5 and 6.

3. Action by the CNS Sub-group
3.1 The CNS Sub-group is invited to :

a) review the regional strategies for the implementatf CNS systems in the AFI Region as developed in
Attachement hereto;

b) agree on the need to amend these strategies bagsdscussions under Agenda items 4, 5 and 6;

c) identifies those areas where amendment proposaleaquired;

d) accordingly provide the necessary guidance to ARNAlanning Task Force and GNSS Implementation
Task Force; and

e) formulate any comments/suggestions for considardtjoAPIRG.
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ATTACHMENT

IMPLEMENTATION STRATEGY AND SYSTEM CONFIGURATION
1. IMPLEMENTATION STRATEGY
1.1 INTRODUCTION

a) The provider, user States and Organizationsetaord acknowledge that the AFI Region stands tivelgreat benefits from the
introduction of the new integrated ICAO CNS/ATM $®. It is recognized that it is only with the fudbordination of
implementation activities that the complete besadit CNS/ATM will be realized.

b) Consequently, and in order to ensure a cohetiergly, co-ordinated, cost-effective,

operationally oriented implementation of the intggd ICAO CNS/ATM system in the AFI Region, the mggzh and strategy
contained in this document are adopted at the A€gidéhal level for use and compliance by provided aiser States and
Organizations concerned.

¢) In deciding the possible introduction at regidesel of new elements of the integrated CNS/ATydtem requiring the carriage
of additional equipment on-board aircraft, APIRGIwéake into consideration the need of airspacawuse be given adequate
advance notice for major new equipment fittings.

1.2 General Principles

1.2.1 The AFI Region shall aim at taking advantizga timely manner, of those individual elementshef CNS/ATM systems for
which positive benefit in relation to overall cdsts been demonstrated or recognized by those cmtter

1.2.2 It is recognized that the full implementatioinall ATM objectives with their CNS requirementsll take time. The AFI
Region, therefore, will adopt a step by step apghiadarting with the ATM objectives which can béiaged within the short term
with minimum CNS requirements or relatively low tos

1.2.3 The introduction of individual elements oé thew integrated CNS/ATM concept in the AFI Regsbtiall be carried out in a
co-ordinated and coherent manner, under the addisecAFI Planning and Implementation Regional GrdAPIRG). In this
context it is essential to ensure that:

a) adjacent systems shall interface in such a hatyairspace boundaries between control sectaghtfFhformation
Regions, or Air Navigation Regions, are transparent

b) systems must remain responsive to operationainements at every step of development, avoidirify¢ extent
possible, discontinuities in evolution likely tousz disturbances to the operational environment.

1.2.4 At least in the short and medium term, tHféedince in equipage between the domestic and magmperators on the one
hand, and the transcontinental operators on ther éiind, will be significant. The transcontinempérators will be fully equipped
to operate in regions such as Europe and will céytaalue taking advantage of their capabilitiesobtain more economic flight
profiles. As far as the domestic and regional opesaare concerned, because they would not opieratber regions with the new
CNS/ATM requirements for equipage/approval, they met derive a positive cost/benefit from equipping

In light of the foregoing, long haul operators where adequately certified and/or approved shoelditen timely full benefit and

the domestic and regional operators be allowedht@se either to equip (approved or certified) diyeegregated airspace.

1.2.5 The seamless airspace, which is indispengaibtetal benefit, will not be achieved withoubsk co-ordination among
providers and between providers and users. Ieis thore and more necessary and important thatgems/and users agree before
any decision on implementation is taken. In thigard the following should be kept in mind:

e« Communications

The objective of the region is full deployment aof ATN environment with the possibility to accommteEl&ANS1/A
and the highest degree of functionality possible.

» Navigation
The ultimate objective of the Region is a navigatsyystem based on satellite as a sole means ofaten for all
phases of flight. As far as augmentation is coregrmny deployment should be in line with the raglgolicy as
defined and approved by APIRG.

» Surveillance
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Even if the Region is recognized as a valid candiftar ADS, enough caution is necessary at alllfewveorder to
avoid ground equipage with prototypes and/or systeithout perational benefits.

1.2.6 All planned operations, including domestigjl and military operations to the extent thagyhmay influence the ATS
system, should be taken into account when systg@acdy is defined to meet the requirements.

1.3 The objectives

1.3.1 The future system must evolve from the presgstem so as to meet user needs to the maximtentgpossible while taking
the potential benefits from the application of reystem technologies.
This evolution should be guided by the principler@intaining an optimum separation assurance.

1.3.2 Of the overall goals of the future ATM systehe following are specially of relevance in thEl&ontext:

a) maintenance of, or increase in, the existingllef safety;

b) increased system capacity and full utilizatiécapacity resources as required to meet traffioated;

¢) dynamic accommodation of user-preferred threeedisional and four-dimensional flight trajectories;

d) accommodation of full range of aircraft typesl airborne capabilities;

e) improved provision of information to the useusltsas weather conditions, traffic situation, aaaility of facilities;

f) improved navigation and landing capabilitiestgpport advanced approach and departure procedures;

0) increased user involvement in ATM decision mgkimcluding air-ground computer dialogue for fligregotiation;

h) create, to the maximum extent possible, a siogiginuum of airspace, where boundaries are teargpto users; and

i) organize airspace in accordance with ATM prawisand procedures.

1.3.3 Priority should be given to the implementatd systems or functions specifically aimed atadttainment of any of these
stated objectives.

1.4 Planning Targets

1.4.1 Under Section Il the Implementation Plamiifées target dates, by which individual tasks maguired to be accomplished.
These are in line with the following milestones:

» 1999 Uniform application of 10 minutes longitudisagparation in the upper airspace;

» 1999 Provision of area control service in uppespces;

* 1999 Pursue the implementation of fixed RNAV rouwtentained in the AFI ANP;

e 1999 Implementation of WGS-84;

e 1999 Data exchange between Flight Data Processisigias (FDPS) in selected Air Traffic Control Cestr

e 1999 Progressive introduction of Controller pilatallink communications (CPDLC) with full capacity2005;

e 1999 Complete implementation of all AFTN and ATS/BiRuits;

« 1999 Extension of VHF coverage at all operationsifynificant altitudes;

e 1999 Progressive provision of SSR in selected aosg;

» 2000 Progressive reduction of lateral separatiarima in selected airspaces from 100 NM to 50 NMRMP 10
environment) and eventually to 30 NM (in RNP 5 eoniment) as dictated by operational requirements;

» 2000 Progressive introduction of Automatic Dependamveillance (ADS) Service with full ground cagip by
2005;

» 2000 Continuation of introduction of Random RNAWTtes in oceanic airspaces;

» 2000 Progressive introduction of random RNAV rouwtbsve FL 350 in continental airspaces;

e 2000 Progressive introduction of GNSS-based praesgu

e 2000 Progressive introduction of RNP 5 in selecigger airspaces;

e 2001 Progressive introduction of Longitudinal RNARKNP separation minima of 10

* minutes and / or 80NM RNAYV derived distance in stdd airspaces;

e 2005 Progressive introduction of AIDC with compdetiby 2008;

* 2002 Progressive Implementation of 1000 FT Vert®gbaration Minima (RVSM) between FL290 and FL410 i
selected airspaces.

2 SYSTEM CONFIGURATION : STAGE 1995 - 2015
2.1 COMMUNICATIONS

2.1.1 Mobile voice communications
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2.1.1.1 Aeronautical mobile voice communicationsusti provide for static-free, direct pilot-contredlcommunications
throughout the Region, at least at operationafipificant altitudes.

2.1.1.2 Voice, will remain the main form of pilotwtroller communications throughout the region witlthe time-frame
encompassed by this Plan. Meanwhile, the earlydintction of data links is supported and encouragih the initial main
objective of reducing R/T workload.

2.1.1.3 In view of the remoteness of large aredh®f\FI region, aeronautical mobile satellite $s#AMSS) voice offers one of
the best methods of achieving the above objectidesiever, the number of users equipped for thig tgpcommunications may
not be significant for several years, and therefefferts should continue on the implementation erhote and extended range
VHF.

2.1.1.4 HF voice stations could be phased out ab ¥kl AMSS voice communications become availabke given FIR or in a
given portion of the airspace; for the time beihgwever, increased traffic on HF will have to beaomodated and it will be
necessary to ensure the integrity, reliability amdilability of the ground HF facilities.

2.1.2 Fixed Communications
Data communications

2.1.2.1 The aeronautical fixed service must pro¥atethe exchange of messages between end-usdrsawiery high degree of
reliability within the specified transit times; @ase this cannot be achieved within the currenfigaration of the AFTN Plan or
the ATS/DS network plan, these must be re-plansatkaessary and without delay in order to meetetbbgectives.

2.1.2.2 As a step towards the ATN the mutual suppetween aeronautical networks should be reintblgethe automatic
interchange of messages, at least at the leveF@diNAmain centres, and ideally at the level of @iutary centres.

2.1.2.1 The aeronautical fixed service must prov¥atethe exchange of messages between end-usdrsaawiery high degree of
reliability within the specified transit times; @ase this cannot be achieved within the currenfigaration of the AFTN Plan or
the ATS/DS network plan, these must be re-plansatkaessary and without delay in order to meettbbgectives.

2.1.2.2 As a step towards the ATN the mutual suppetween aeronautical networks should be reintbiimg the automatic
interchange of messages, at least at the leveFdiNAmain centres, and ideally at the level of @ltittary centres.

2.1.2.3 The goal of the AFI Region is the implemragiph of the ATN for ground-to-ground and air-teegnd data
communications. It is anticipated that the moblireent of the integrated ATN may be developed sibever pace than the end-
user requirements for fixed communications; itdsential to ensure that the implementation of geeasary improvements to the
ground network does not suffer delays as it isearpguisite for the development of the air-grourtivork as well.

2.1.2.4 In those circumstances in AFIl, where omltelite links will be capable of supporting theplementation of the ground
elements of the ATN with the required degree ahlslity, considerations concerning costs of citsushould not therefore delay
the implementation of specific links by satellitbemever such requirement has been identified.

2.1.2.5 Notwithstanding the above, and considetfiggregional objective of inter-operability betwesrb-networks, the decision
on which carrier to use to connect specific centnest be taken based on cost-benefit and operaidiiciency only. The final
aim is for a global ATN ensuring that the routingeothe various sub-networks is predominantly basedhoice.

Data link communication services

2.1.2.6 In oceanic and low/medium air traffic dgnsireas where ground-based communication infretsiret cannot be deployed,
AMSS and HF data links will be progressively intnodd. Where a ground-based infrastructure can pleykrl, VHF data link to
be specified by regional agreement, will be intmehlito support air-ground ATN-compatible applicasio

Data link surveillance services

2.1.2.7 Surveillance data link services will begressively introduced, using either the SSR Modat8nded squitter, or the
universal access transceiver (UAT) or the VDL Mddbased on regional agreement.

2.1.2.8 There will be a progressive introductiorGafte data-links at the busiest airports in theidtedrhis consists of a physical
link between aircraft on the apron and ATC. Themqirpose of this type of data-link, in so far a6CAis concerned, is to allow
for ATC clearance delivery by data instead of vpibeis reducing communications work-load and thke of misinterpretation.

2.1.2.9 Data link flight information services (DFJ@DS and CPDLC have been standardized. DFIS sesuvill make it possible
to improve both aeronautical and meteorologicalgadund communications as well as the availabibify meteorological
information (METAR, WINDSHEAR, RVR, TAF, SIGMET, REP, SIGWX, etc.). In particular, DFIS will makepbssible for
aircraft to obtain meteorological and aeronauticgirmation by a reliable and relatively un-congektlata link.
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2.2 NAVIGATION

2.2.1 Approach and landing

2.2.1.1 The AFI strategy for transition from ILSrnew precision approach and landing systems isdbasé¢he worldwide strategy
developed by the Special Communications/Operat@nssional Meeting (1995) (SP COM/OPS/95) for thdréduction and

application of non-visual aids to approach and ilagdvhich enables each region to develop an impteat®en plan for future

systems. The AFI strategy, which will be kept undanstant review states as follows:

a) continue ILS operations to the highest levederfiice as long as operationally acceptable andogoiwally beneficial.

Note: To co-ordinate with the users any withdrawal of ILSand provide at least a five-year notice for the withdrawal of any ILS
ground-based equipment.

b) promote the use of multimode receiver (MMR) quigalent airborne capability to maintain aircriatieroperability;

¢) validate the use of and implement GNSS, withhsauggmentations as required, to support approattideparture operations,
including Category | operations; and

d) complete feasibility studies for Category Il dHdperations, based on GNSS technology, witthsmegmentations as required.
If feasible, implement GNSS for Category Il anddfierations where operationally acceptable andauoaally beneficial.

2.2.1.2 The initial AFI GNSS implementation statewas adopted by the APIRG/12 Meeting (Tunis, 225-June 1999). It
details an evolutionary path from existing constéins through a minimal satellite-based augmeoriadiystem (SBAS) providing
over the whole AFI Region an approach capabilitthwiertical guidance at 20 m accuracy (APV-l). Tupglated AFI GNSS
strategy is shown at Appendix xxx to this document.

2.2.1.3 It is anticipated that Global Navigationiedlgde System (GNSS) will provide the capability forecision approaches, these
shall be taken into consideration in the formulatid the requirements of the regional air navigafitan .

2.2.1.4 GNSS may be used as an approach and lagulicignce system initially as an overlay to coniaral systems or as a
stand-alone sysem.

2.2.2 Terminal areas (TMAS)

2.2.2.1. As a general principle, navigation faig$tin TMAs must allow for navigation during depae, holding and approach
with the required degree of accuracy. For the tiraee encompassed by this Stage, the standardat@vigaid in TMAS is
envisaged to remain the VOR/DME.

2.2.2.2. Whenever feasible, VORs must be so locadetd serve both terminal and en-route requiresnent

2.2.2. Installation of new NDBs is discouraged.

2.2.2.4. Global Navigation Satellite systems matyaillty be used as supplemental navigation mearisarm MAs.

2.2.3. En-route

2.2.3.1 Area Navigation (RNAV) will progressivelg lextended throughout the AFI Region, based owtiteria contained in the
ICAO Manual on Required Navigation Performance (RKPOc 9613 - AN/937) and within the terms and dtinds defined by
the AFI Planning and Implementation Regional GrOABIRG).

2.2.3.2 VOR/DME will continue to be the agreedreunte navigation aid in the AFI Region along corti@ral ATS routes, as
long as GNSS has not been approved as a sole st for en route in accordance with Phase the@fAFI GNSS strategy. In
case a requirement exists for a new route or fagher level of navigation performance along arsémg route, primary
consideration should be given to meet the requirgog the implementation of an RNAV route.

2.2.3.3 NDBs will not normally be provided for esudte navigation unless there is an operationalireopent which cannot be
satisfied by any other means, this will be confidnierough APIRG.

2.2.3.4 Global Navigation Satellite Systems willlsed as supplemental en-route navigation meanasapdmary en-route means
in designated airspaces.

2.2.3.5 It is foreseen that GNSS will eventualcbme the sole means of radio navigation and Heaptesent radionavigation
systems will be progressively withdrawn. The timisfgsuch withdrawal will depend on many factors,caig which the level of

implementation and the quality of the new systerilisbe prominent. Withdrawal will only be undertaké line with a plan to be

developed by APIRG.

2.3 SURVEILLANCE

2.3.1 In accordance with Annex 6, Part |, paragragdhl9, carriage and operation of pressure-adtittgporting transponders is
mandatory throughout the AFI Region.
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2.3.2 Terminal areas (TMAS)

2.3.2.1 Secondary Surveillance Radar (SSR) shoeldised to provide surveillance within busy TMAs tireg criteria to be
defined by APIRG; SSR Mode S will gradually be aatuced in selected busy TMAs to be confirmed byR®I

2.3.2.2 Where available and when necessary inrtageist of safety, existing primary radars may oot to be used in those
TMA environments where there still exists a mixtansponder-equipped and non transponder-equipipecfa until there is
sufficient equipage in pressure altitude reportragsponders.

Note: The intent of this paragraph is to discourdgeinstallation of new primary radar. Equipagepiassure altitude reporting
transponders should be promoted by States in aacoedwith ICAO provisions in Annex 6, Part | oneimtational air transport,
and Part Il on general aviation.

2.3.2.3 ADS may be introduced, initially on altbasis and eventually in broadcast mode (ADS-B) .
The AFI Region recognizes the advantages to beetbfrom ADS-B in terms of reduced costs and op@mat benefits.
2.3.3 En-route

2.3.3.1 En-route surveillance will mostly continieebe based on present procedural methods, butimjthoved pilot-controller
communications in terms of reliability and trartgites. This improvement will come about mostly agsult of enhanced mobile
communications and of fixed communications betwadjacent ACCs.

2.3.3.2 Where a requirement for en-route surveiliamas been identified, this shall rely essent@ihy8SR, and on ADS, including
ADS-B, particularly for low density, remote and ao& airspaces outside SSR coverage.

2.3.3.3 ADS, including ADS-B, will be introduceaijtially on a trial basis.
2.3.3.4 There is no requirement for primary radar®n route surveillance in the Region. Thoseaalye

in place should be progressively phased-out.
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AFI CNS/ATM Implementation Plan — Table | : En route

Table 1- En-route

APPENDIX A

AR-1

Zal

Reduction of longimdinal
separation to 10 minutes wsing
Mach MNmuber Technique
(1298);

Full VHF coverage on
all ATS routes above
FL300, and 150 NA
from imternational

ouwards)

Area of Roufing FIR=: Systems Evolution 1995-2010
Airspace and Traffic Communications Navigation Surveillance
Management
Mobile Service Fixed Service
1 2 3 4 5 [ 7

Europe - South Atlannce’ Fixed RINAV routes (18%5); DiCPC (data) by Gradual inweduction of | RWP 5: Casablanca and

Atlantic Canarias participating aircrafr ATH compatible bit- Canarias FIRs (1998); Auromatic Dependant

{Oceanic rouwtes) Casablanca Progreszive evoluton towards 3 | (Bpa) (2004): onented procedurss Surveillance (ADS) on
Drakar Cloeanic random BMNAV environment (BOP) betwean AFTH EMP 10: Other FIRs BME airspace Bpa
Lisboa' from West to East (Mov. 2005); main centres (2004- ({2001}

EMP 5 (2005 -
onwards) Orther FIRs

GINAS a5 primary-

(from 2004)

In selected airspaces: airpares (20000 mEeans
Longitudinal separation 30 1A
(20017, Lataral separation 23
M (2001} both with radar
surveillance;
Diistance basad separation E0
IMI (1993 - 2002) F0MM (2002
- omwards);
Feducton of lateral separaton
to 50 WM (1898- 2004). Further
raducton of Lateral separation
to JOMM (2004 - onwards);
RWEM (2002}
Note: 1. Outside AFT Indicated for coordination.
L'able 1- En-route
Area of Roufing FIR: Systems Evolufion 1995-2010
Airspace and Traffic Communications Navigation Surveillance
Mlanagement
Mobile Service Fixed Service
1 2 3 4 3 [ 7
Ailantic Ocean (AFI- Accra Fandom routing (2005); DCPC (data) by Gradual inroduction of | BENP 10 (2000)
NAT/SAM interface) Drakar Cloeanic participating aircrafr ATH compatible brt- ADS (2000)
Johannashurg Fedurdon of lonzimdinal (Bpa) (1993); onentzd procedurss GINES a5 primary-
Chceanic separation to 10 minutes (2000) (BOP) between main means
AR-2 Luanda HF (voice) AFTH Centres (1998-

BWVSM (Jan. 2003)

onwards);

AFTM and ATEDE
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Area of Routing FIR: Systems Evolution 1995-2010
Airspace and Traffic Communications Navigation Surveillance
Management
Mlobile Service Fixed Service
1 2 3 4 5 [ 7
Europe - Addis Ababa Fined RIAV routes cosxisting Full VHF coveragze on Graduzl inroduction of | EXNP 10: (20000 Procedural;
Eastern Africa ADTANENaTIvo with comventional routas all ATS routes above ATN compatibla bat-
(including aceanic Asmara (1999); FL300, and 150 MM onented procedures ENP 5 from 2001 ADE 2001 cowards
areaz) Caira from mrernational (BOPF) berween AFTH onwards with full zround
Drar es Salaam Longimdingl separanon 10 airports (20000 main centres {1939- capability in 2005;
Entabba mimntes (2000 onwards); GINSS as primary-
AR-2 Khartoum means 35 in selectad
Mauritins Lateral separation: progressive DCPC (data) Epa amspaces (1998
Mogadishu mmoduction of 30 2L in line (2000). AFTHN and ATRDS
Mairobt with RIP 5 in the upper (1099, Automation:
Seychalles airspace (2001); progressive
Trpolt Inmroducton of ATS inrrodnction
WVertcal Separaton: inrar-faciliny data COLLLTEr 85
mmoduction of BVEM initally commmnications conflict detecrion and
between FL 350 and FL 380 (AIDC) stamng in 2005 resolution from 2000
2003-onwards) and extension 1 be completed by
to FL 280 - FL 410 by 2005:; 2008
Full ATC sarvice on all ATS
routes above FL 243 and
150MM from international
airpores (1999);
RIMAW: Gradnz!
maplementation of Fandom
PMAV initially abawve FL 350
from 2001
Table 1- En-route
Area of Roufing FIR: Systems Evolution 1985-2010
Airspace and Traffic Communications Navigation Surveillance
Alanagement
Mobile Service Fixed Service
1 2 3 4 5 [ 7
Europe - Algiars Fined FMAV routes coexisting Full VHF coverage on Implementation of all BMP 5: from 2001 Procedural {on acoount
Southern Africa Beira with conventional rouras from all ATS routes above ATS/DS circuirs. onwards of maffic diversin);
including Continental Brazzaville 1995 FL300, and 150 WM AFTH and ATADS
Southern Africa Cape Tewn from internaticnal links upgraded; ADS (2001 onwards
rontes Gaborone Longzimdina! saparation 10 atrparts {20000 G5 a5 pnimary- with full zround
Harare mimates from (2000) means capability in 2003;
Johanneshurg Gradual inreducton of
AE-4 Fano Lareral separation minima; DCPC (data) Bpa ATH compatible bit- S5 3t Brazzaville,
Kinzhaza Gradual introducton of 30 WM | (From 2001) onentad proceduras Kinshasa Luanda and
Lilongwe m line with BNP 5 in the upper (BOP) between AFTH N'Djamena from
Luanda airspace (2001); main centres (1999 - (2000
Lusaka omwards);
NDjamens RWEM: Inmeduction initially
Nizmey between FL 350 and 380 Gradual inreducton of
Tuniz 2003-onwards), evelving A from 2005 to be
Tripoli rowards FL 290/410 by 2003, complerad by (2005)
Windhosk

Full ATC service on all ATS
rowtas above FL 2435 and
15300MM from international
airports (1999).

Random BEXNAW initally above
FL250 from 2001
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Area of Foufing FIER: Systems Evolufion 1905-2010
Airspace and Traffic Communications Navigation Suarveillance
Management
Mobile Service Fixed Service
1 2 3 4 3 [ T
Continental Western Acgcra Fined FIAV routes coexistng Full VHF coverage on AFTHM and AT3/DS Z5E. along itinerary
Africa routes Drakar with conventional routss from all ATS roures above links upgraded (1999} FINP 5 enviroument Abidjan'Accra’Lagos
including coastal areas | Kano 199g; FL300, and 150 NM (2001 (20007;
Nizmey from inrernaticnal Gradusl inwoduction of
AR-# M djamena Longimdival separanon 10 airpores (20007 ATH compartible bit- GIVES as primary- ADS/CPDLC from
F.obarts mmates (2000) onentad proceduras means 2001 with full ground
Progressive (BOP) berween AFTH capability by 2003
Full ATC sarvice on all ATS inroduction of DCPC main Centres (1980
rouwtas above FL 243 and (dara) from 2000 ouwards);
1500 from intemarional onwards
airparts (1999).
Lateral separation 30 WM in an Gradusl infroduction of
BINP § enviromment (2001 - AIDC fromm 2005 to ba
ouwardsj; completed by (2008}
BTSN initially berween (FL
350-FL 3000
(2003 -onwards);
Fandom rowing mtally above
FL350 (2001 - owwards)
Table 1- En-route
Area of Roufing FIR: Systems Evolufion 1995-2010
Airspace and Traffic Communications Navigation Surveillance
Management
Mobile Service Fixed Service
1 2 3 4 5 [ T
Trans-Indian Ocean Antananarivo Feduction of longimdinal DCPC (data) from AFTHM and AT3 DS FMP 10: (2000)
Bombay separation to 10 minutes 1240y, links npgraded (1999} ADS Epa (2000)
Johannashurg (2000%; GINES as primary-
AR-6 Chceanic Full VHF coverazs on means
Male' Fandom ronting m selecied all ATS routes above AT (2005) with full
Aauritins portions of the airspace (1998%; | FL300, and 150 WM capability in 2008
Malbourne from inrernatienal
Seychalles BINP itineraries (2000%; airparts (20000

Full ATC service on all ATS
routes above FL 245 and
150WM from intematonal
sirpors;

Feducton of lateral separation
to 50 MM coinciding with RINP
10 from 2000 omwards;

BAEM along selecred
trinerarias initially berween FL
350-FL390 (2001 -onwards)
evolving towards FL 2890-FL
410 from 2005 onwards.

Nate:

I: Outside AFI Indicated for coordination.
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Aerodrome Type 2

Mledium densiy maffic.

VHF dara-lmk by participating
i e ground element of
where justified only)

Aerodrome Type 3

Low density traffic

Single ground Tower high
reliability VHF voice
fragquency

Nia

Type :in“ Characterisation Systems evolution 1995-2005
Aerodrome (See
Note 1)
Communications Navigation Surveillance
Vaice Data
1 2 3 4 5 6
TAMA Typel Minltiple airports withie TMA; WHF voice COVETAZE Up 1 WHF data-lizk by participating VORDME; Voice position reports plus:
Complex waffic patterns; 150 MM from all aircraft finad FIJAV routes; - 35F; Mode 5 (See Mot 1)
High density maffic. international amports at GIMES overlay - Amromatic Dependent Surveillance
Operationa gnificant MPA GHSS [ADS) by participarng aircraft
altitndes
TMA Typel MIuliple sirports within THA VHF dara-lmk by participating Voice position reports phas:
with complex waffic patterns, or aircraft (the ground element of - 55F Mode A'C (whara
ThAs with medinm densicy the system where mstifisd ounly) justified)
traffic - ADS (where justfied)
TAA Type 3 TMAs with low density maffic. MiA Voice position reparts.
Aerodrome Type 1 | High density traffic. Independent zround and WHF dara-link by participating ILs; “oice position Teports.
Tower high reliability ajrcrafi; GIMES based approack Wisual surveillance plus:
WHF voice frequencies Gare data-link by participating procadures; - Surface Movenent Fadar
aircrafr. - overlavto IL3 (where mstified)
procedurss; - ADS by pamicipating aircraft

- Don-insTment MDWAvs;
—  non-precizion mmways.

Viice position reports;

Wisnal surveillance plus:

- ADS by participatng aircraft (where
justified).

Voice position reports.
Wisnal sarveillancs

Note 1

nzer States and organizations concermed.

Note It

equipped aircraft is sufficiently large to ustify the requiremant

Those Airports and TARAs falling within each rvpe will be desziznared by the AFI Planving and Implamentation Regioral Group (APFFAG) based on suitzble proposals by provider and

Primary radars may continne o be used i those TAAs where there is a mix of transpondsr equipped and non-transponder equipped aircraft and the number of non-mansponder
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APPENDIX B
CONCEPT OF THE GNSS STRATEGY FOR THE AFI REGION
1. Introduction

1.1 The purpose of the AFI GNSS strategy is torefin evolution path for replacement of ground-thaszvigation aids, i.e.
VOR/DME/ILS/NDB, ensuring that operational and athencerns such as positive cost-benefit are takgn into account.

1.2 The AFI GNSS strategy assumes availability GNSS meeting the specified parameters at evergepbideployment. It does
not analyze GNSS systems configuration per sehlmadvantages and disadvantages of various dephtygtnategies.

2. General Considerations

2.1 By necessity, satellite-based and ground-baaeigjation systems will co-exist for a period ofi¢. Considering that the
operation of a dual system is detrimental to atp@scost-benefit, users and providers will co-gpemwith the view of reducing
the duration of the transition period as much assiinbe, having due regard for the following pridegp

« The level of safety will not be downgraded durthg transition

* GNSS-based service must, before the end of &msition period, fully meet the required parametdraccuracy, availability,
integrity and continuity for all phases of flight;

« During the transition, gradually evolving levelsfunctionality will be available.
» Operational advantage shall be taken of the alvkiicapabilities at every step of deployment.
» Methods of application will take into full congidhtion safety considerations of any functionaltitions;

» Users must be given sufficient advance noticetequip before ground-based systems are deconomésksi
3. Evolving functionality
3.1 Phase | (Short term)up to 2005: Additional ranging and health inforimaton GPS constellation provided via GEO satallite

e This phase will allow the use of GNSS as a printapans of navigation for en-route, and for NPA asd aupplemental-
means navigation system for TMA. Existing grounfilastructure remains intact.

* An AFI GNSS test bed will be implemented to valeltie objectives and differential correction algoris of the operational
EGNOS system to be implemented during Phase |.

3.2 Phase Il (Medium term)2006-2011: APV-I -I, 20m vertical accuracy, wik lavailable everywhere in the AFI Region
« This phase will include the following:

a) To prepare EGNOS implementation, numerous actsvitieust be carried out: final system definition, cfieations
development, cost/benefit analysis (CBA) and fugdipreparation of the institutional and operatioframework and
programmatic issues will be carried out, with EGN@@8dation in the AFI Region.

b) En-route phase: sufficient capability to meet eumteonavigation requirements everywhere in the AEQIBn; GNSS is
approved as a sole-means system for en-route nrngaaking into account technical and legal depebents, and
institutional aspects. En-route navigation aid$ kel progressively withdrawn accordingly in conatitin with users.

c) Terminal areas: sufficient capability to meet TMAwvigation requirements everywhere in the AFI regiBNSS is approved
as sole-means for TMAs, taking into account teciirand legal developments, and institutional agpect

d) Terminal area VOR/DME/NDB, and Locators not asseciavith ILS, will be progressively withdrawn inmsultation with
users during Phase II.

e) Approach and landing phase: sufficient capabildy APV-1 in the whole AFI Region. ILS will continue be provided at
aerodromes1.

Note 1: Where the requirements for approach andiigncan be met by APV-1, the withdrawal of ILS CAShould be
considered.

 During Phase I, the implementation of Long te&MNSS will be developed.

3.3 Phase Il (Long term) 2012 onwards: It is assditat at least two constellations of navigatatehlites will be available.
GNSS is approved for navigation services from artedo CAT | operations. CAT | by SBAS or GBAS whié available in those
locations where analysis of historical MET datdraffic characteristics justifies the requiremedther requirements will be met
by ground-based augmentation system (GBAS).

 During Phase lll, ILS CAT I will be withdrawn iconsultation with users.
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* Where CAT I/l ILS requirements have been comféd, these facilities will remain unless technieablution then
demonstrates that the requirement can be suppoyt&BAS or SBAS.

4. Institutional issues

4.1 Phases Il and Il of the AFI GNSS strategy wétjuire the deployment of AFI specific GNSS comgmis. In order to
minimize costs associated with the deployment gretation of these components, AFI should seek aqatipa agreements with
systems providers in adjacent regions with a viethe joint use of GNSS components where feasitdecast-effective.

4.2 Meanwhile the modalities of installation andteecovery of multinational facilities, essenydRIMS, in some AFI States,
must be addressed without delay so that deploymamnbe initiated as soon as technically possible.



