Czech Republic
W Ministry of Transport nébfe{ Ludvika Svobody 1222/12
POBOX 9,110 15 Praha 1

_— 0
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Dear Sir,

Reference is made to your letter dated 15 January 2010, EUR/NAT 10-28. TEC (NAE/DAC). Please
find enclosed the populated questionnaire which provides the status of implementation of ICAO
Assembly Resolution 36-23 on PBN objectives in the Czech Republic and the copy of our AIC no.:
A 02/2009.

Accept, Sir, the assurances of my highest considerations.

Jaromir Stolc
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Civil Aviation Department

Encl.: 1 Questionnaire on the progress of ICAO Assembly Resolution 36-23 implementation
2. AIC A 2/09, Czech Republic
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83/2010-220-SP/2

Status of implementation of ICAQ Assembly Resolution 36-23 on PBN objectives in the Czech
Republic

A-1 Appendix A to SL 10-28.TEC PBN Quest APPENDIX A Questionnaire on the progress of ICAQ
Assembly Resolution 36-23 implementation

(paragraph 4.4.48)

Please provide the status of implementation of ICAO Assembly Resolution 36-230n PBN objectives in your
State in the following areas.

- Implement RNAV/RNP operations in line with ICAQ PBN Manual (Doc 9613)
B-RNAYV is required for en-route navigation. P-RNAV is required within TMA Praha
Implementation of P-RNAYV in other TMAs has been delayed at least to the end of year 2012 due to serious
problems with insufficient DME/DME coverage.
- Implement APV,
Implementation of RNAV non precision approaches will be commenced in April 2010 at PRAHA/Ruzyng
airport.
Minima for APV Baro and APV SBAS will be added later.
by 2014 - RNAV NPA - 100 %
APV Baro— 70%
APV SBAS -  30%

by 2016 APV Baro—  100%
APV SBAS - 30%

by2016 APV SBAS—  100%

-END -
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KONCEPCE LETECKE NAVIGACE CESKE REPUBLIKY
V OBDOB([ bO ROKU 2020

Zruste AIC A 3/07.

Ministerstvo dopravy CR pfedkiadd uZivatelim vzdudného
prostoru €R koncepci rozvoje letecké navigace pro obdobi
do roku 2020. Koncepce vychazi z dokumentu Eurocontrol
"ECAC Navigation Strategy and Implementation Plan”.

Rozvo] navigace v CR Je zaloZen na vyuZlvani prostorové
(RNAV) navigace a zejména satelitnf {(GNSS) navigace.
Rozvoj letecké navigace CR je rozdélen na obdobl do 2010,
od 2010 do 2015 a na obdobf od 2015 do 2020.

Dalsi adaje o rozvoji letecké navigace Ceské republiky jsou
uvedeny v dokumentu LCIP CR {Local Convergence and
Impilementation Plan).

1. Letecka navigace v obdohi do roku 2010

1.1

Pro toto obdobl je program rozvoje navigadniho protfedi
pfimo zavisly na tempu dal8iho rozvoje satelitni navigace
(GNSS8), Satelitni navigace se wvyuZivd  pro zakladni
prostorovou navigaci B-RNAV na ftratich, pro pfesnou
prostorovou navigacl P-RNAV na SID/STAR v TMA a
pfedpokiada se vyuZiti GNSS | pro navigaci na konedném
piibliZeni.

Pro pedporu B-RNAV a P-RNAV je vyuZivano pokrytt
signdlem GNSS a zafizenimi DME. Po zabhajenl
plnohodnotného vyuzivani GNSS bude DME infrastruktura i
nadale slouZit jako podpimé prostfedl pro RNAV a jako
zaloha k satelitni navigact.

Tratova zafizeni NDB, jejichZ Zivotnost v uvedeném obdobi

Obecné

Podklad: MD - odd. letecko-provozni

CONCEPT OF NAVIGATION OF THE CZECH REPUBLIC
UNTIL 2020

Cancel AIC A 3/07.

Ministry of Transport of the Czech Republic submits to the
users of the airspace of the CR the concept of navigation
development until 2020. The concept stems from the
Euracontrof “ECAC Navigation Strategy and
Implementation Plan”.

Development of navigation in the CR is based on utilization
of area navigation {(RNAV) and especially on utilization of
satellite navigation (GNSS).

Progress of navigation in the CR has been divided into the
period until 2010, the period from 2010 to 2015 and the
period from 2015 to 2020.

Further data on development of navigation in the CR are
introduced in the LCIP CR {Local Convergence and
Implementation Ptan) document.

1. Navigatlon for the period until 2010

1.1

The program of development of navigation for this period is
based on the rate of further development of satellite
navigation (GNSS). Salellite navigation, namely basic area
navigation B-RNAV, is expected to be used for en-route
and precision area navigation P-RNAV on SID/STAR within
TMA and for final approach.

General

DME signals and GNSS is utilized for support of B-RNAV
and P-RNAV. The DME infrastructure will be maintained in
service after GNSS is fully operational, as supporting
environment for RNAV and for satellite navigation backup.

En-route NDBs whose lifespan will terminate within this
period will not be renewed.



1.2

Zakladni trafovou navigaci je prostorova navigace B-RNAV
s vyuzitim infrastruktury VOR, DME a GNSS. V piipadé
nedostadujiciho pokryli signdlem dojde k dalsi instalaci
zafizeni DME. Infrastruktura DME bude vyuZivana pro plné
pokryti CR pro (i¢ely B-RNAY a na SIDISTAR tratich pro P-
RNAY. Ke konci uvedsného ohdobl dojde ke zrudeni
poslednf konvenéni traté W 32,

Trat'ovéa navigace

1.3 Navigace pro pfilet a odlet

V soucasné doba jsou v TMA Praha zavedeny P-RNAV traté
(SIDISTAR). Na ostatnich letidtich budou déle vyuZivany
konvenéni traté nebo B-RNAV nad MSA/MRVA,

1.4

Primarnim druhem pfiblizeni podie pfistroji na letistich
Praha/Ruzyn&, BrnofTufany, Ostrava/Mo3nov a Karlovy Vary
zlistane pfesné pfiblizen! ILS. Ke konci obdobf Ize oekévat
redukci markerdl, které jsou soudast! systému ILS tam, kde
je nainstalovano DME.

Nepfesna pfistrojova pfiblizent zaloZena na vyuZivani NDB
a VOR zastanou zachovana.

Ke konci obdobl bude moZné odekdvat vyuziti systému
GPS/EGNOS pro pfiblizenl podle pfistrojil s vydkovym
vedenim.

Sougasné s konvenénimi postupy pro nepfesné pfistrojové
piiblizeni {non-precision) je moZné ofekavat publikovani
postupl zaloZenych na APV (Baro-VNAV),.

Navigace na koneéném pfibliZzent

1.5

Na letisti Praha/Ruzyn& bude i nadale mozné provadét
fizeny vzlet na zafizeni ILS/LLZ.

V tomto obdobl se nepfepoklada vyuZivani satelitni
navigace pro vedeni letadel na pohybové ploe letist.

Navigace na pohybové plode letisté

2. Leteckd navigace vobdobi od roku 2010

do roku 2015

2.1 Obecné

V tomto obdobi dojde kzahdjeni vyuZivani satelitniho
systému GALILEC a dalSimu rozsifeni vyuZiti satelitni
navigace pro pfesnou prostorovou navigaci P-RNAV
popiipadé RNP RNAV s RNP <1 pro kone¢né pfibliZeni.
Zaifzeni VOR budou pfi ukongeni jejich Zivolnosti postupné
rudena bez nahrady.

1.2 En-route navigation

B-RNAV area navigation utilizing VOR, DME and GNSS
infrastructure is the principal application of en-route
navigation. Further DMEs will be installed in case of
insufficient DME coverage. Full coverage of the DME
infrastructure will be ulilized for en-route B-RNAV and for
P-RNAV on the SID/STAR routes in the CR. The last
conventional airway W 32 will be cancelied at the end of
the period.

1.3 Navigation for arrival and departure

P-RNAV routes (SID/STAR) have been established within
TMA Praha. Conventional routes or B-RNAV above
MSA/MRVA will be maintained within TMAs of other
airports,

1.4

The ILS precision approach will be maintained as primary
iype of instrument approach on the Praha/Ruzyné,
Brno/Turany, Ostrava/Modnov and Karlovy Vary airports.
Reduction of markers, which are part of the ILS system in
locations with installed DME, is expected at the end of the
period. Non-precision instrument approaches based on the
use of NDB and VOR will be preserved. The use of
GPS/EGNOS for instrument approaches with vertical
guidance can be expected at the end of period.

The publishing of procedures based on APV (Baro-VNAY),
can be expected simultaneously with conventional
procedures for non-precision approach.

Final approach navigation

1.5 Navigation on movement area of an airport
Guided take-off through the ILS/LLZ will remain available at
Praha/Ruzyn& airport. The usage of satellite navigation for
guidance of aircraft on movement area of airports is not
expected during this period.

2, Navigation for the period 2010 — 2015

21 General

The utilization of the GALILEO satellite systerm and further
expansion of satellite navigation for precision area
navigation P-RNAV, eventually RNP RNAV with RNP <1 for
final approach, will be initiated. VORs will be progressively
cancelled at the end of their lifespan without compensation.




2.2 Trat'ova navigace

Ke konci obdobi se pfedpokiad4 ukondeni aplikace B-RNAV
pro fratovou navigacl a zahdjl se vyuZivani P-RNAV na
tratich mimo TMA. Podle potfeby dojde k dal$i instalaci
zafizent DME.

Do roku: 2012 bude ukon&en provoz tratovych NDB v pofadi
HLV, RAK a TBV.

23 Navigace pro pfilet a odlet

Na letidtich se bude pokratovat v zavadéni P-RNAV SID a
STAR pro odlety a pfilely z/do TMA a dojde k ruseni
konvengnich SID/STAR trati, Zafizeni VOR pouZivana pro
piilety, odlsty a vylkavani, jejichZ Zivotnost v uvedeném
obdobf skongi jiZ nebudou chnovovéna,

24 Navigace na koneéném pfiblizeni

Preferovanym druhem piibliZeni podle pfistroji zstava
pfesné pfiblizent ILS. Pfesné pfiblizeni ILS bude postupnd
mén&no na presné piiblizeni ILS/DME bez zafizeni OM a
MM.

Dojde k podstatnému rozdifenl postupll zaloZenych na
vyuZivani GNSS. Postupy pro nepfesné pfistrojové pfiblizeni
(non-precision) s vyuZitim NDB budou postupna ruSeny.
Dale budou zavaddny postupy zaloZené na APV (Baro-
VNAV, SBAS), popfipadé RNP RNAV. Vsouladu se
zavadénim APV a RNP RNAV pfiblizeni je moZné ocekavat
na letidti Praha/Ruzyn& ukon&eni NDB pfibliZeni na RWY
13/31.

Na lelidti Praha/Ruzyn® je moZné ofekdvat instalaci
pozemni stanice GBAS pro CAT | pfebliZen.

2.5 Navigace na pohybové plose letisté

Na lelistich vybavenych pro piiblizeni CAT /Il bude moZné
provadat fizeny vziet na zafizenf ILS/LLZ.

V tomto obdobi bude moZné vyuZivani satelitni navigace pro
vedeni letadel na pohybové ploe leti3t.

3. Leteckd navigace v obdobi od roku 2015 do
roku 2020
3.1 Obecné

Budou ping vyuZivany satelitni systémy GPS, GLONASS
a GALILEO. V plném rozsahu se budou vyuZivat systémy
SBAS (EGNOS) a GBAS. Pfedpokladé se zavedeni 4D
RNAV pro tratovou navigaci.

3.2 Trat'ova navigace

Pro tratovou navigacl se pfedpokladé vyuzivant RNP-RNAV
(4D).

2.2 En-route navigation

Termination of B-RNAV application for en-route navigation
and Initiation P-RNAV en-route operations outside TMAs
are expected at the end of the period. Further DMEs will be
installed if necessary. Operation of en-route NDBs in
sequence HLV, RAK and TBV will he le[minaled by 2012,

23 Navigation for arrival and departure

implementation of P-RNAV SIDs and STARs for
departures and arrivals from/lo TMAs will go on and
cancellation of conventional SID/ISTAR routes will take
place. VORs used for arrivals, departures and holdings
whose lifaspan will terminate within this period will not be
renewed.

24 Final approach navigation

The It.S precision approach remains to be preferable type
of instrument approach. The ILS precision approach will
be step-by-step modified Into the ILS/DME precision
approach without OM and MM equipment.

Significant expansion of procedures based on the usage of
GNSS will take place. Procedures for non-precision
instrument approach with utilization of NDB will be
progressively cancelled.

Procedures based on APV (Baro-VNAY, SBAS), eventually
on RNP RNAV, will be henceforth established. In
accordance with establishing APV and RNF RNAV
approach withdrawal of NDB approach on RWY 13/31 is
expected at Praha/Ruzyné& Airport.

Installation of GBAS station for CAT | approach for
Praha/Ruzyné Alirport is expected.

2.5 Navigation on movement area of an airport

Guided take-off through the ILS/LLZ will be available at
airports equipped for CAT II/Ill approaches.

The usage of satellite navigation for guidance of aircraft on
movement area of airports will be possible during this
period.

3. Navigation for the period 2015 — 2020

31 General

GPS, GLONASS and GALILEO satelliite systems will be
fully operational. Also SBAS (EGNOS) and GBAS are
envisaged to be fully operational within this period. It is
expected that 4D RNAV will be implemented for en-route
navigation.

3.2 En-route navigation
The RNP-RNAV (4D) is expected for en-route navigation.




3.3 Navigace pro pfilet a odlet

Pro navigaci v TMA se pfedpokiada RNP-RNAV SID a STAR
zaloZzené na GNSS a DME/DME.

3.4

Preferovanym druhem pfibliZzenf podle pfistrojd zlstéva
presné piiblizenf ILS. Lze pfedpokladat rozsifeni piibliZeni
CAT I i na dalsi letistd. Pro zajidténi co nejvyssi kapacity
latidté Praha/Ruzynd v dob& zhorSenych meteorologickych
podminek se pfedpoklada instalace zafizeni MLS pro CAT
W11l piibliZeni.

V tomto obdobi budou zavadéna GBAS CAT /N piibliZent.
Nepfesna piistrojova pfiblizeni budou nahrazena postupy
APV.

Navigace na kons&ném pfibliZeni

3.5

Na letistich vybavenych pro pfiblizeni CAT Il bude mozné
provadét fizeny vzlet na zafizenl ILS/LLZ.

V tomto obdobl se iz bude pind vyuZivat satelitnf navigace
pro vedeni letadel na pohybové ploZe letist,

Navigace na pohybové ploSe letisté

4. Zavér

Rozvoj navigadniho prostfedl v CR ve vyde uvedeném
smyslu je podminén schvalenim uvedenych satelitnich
systéml pro letectvl {po spinéni pozadavkd na spolehlivost,
pfesnost, integrilu a dostupnost) a néslednym vydénim
prisludnych provoznich a technickych pFedpis(.

S ohledem na dynamicky vyvoj uvedenych systéma je nutno
poéltat s moZnymi zménami poZadavk( na konfiguraci

palubniho naviganiho vybavenl. Proto
v obdobi, kdy bude prokazatelnd GNSS spolehlivym
systémem navigace, se pfedpoklada diferencované

ukon&eni provozu jednotiivych pozemnich radionavigaténich
zaiizeni s ohledem na jejich Zivotnost.

3.3 Navigation for arrival and departure

The RNP-RNAV on SiDs and STARs based on GNSS and
DME/DME is expected for navigation within TMAs.

3.4

The ILS precision approach remains to be prefarable type
of instrument approach. Expansion of CAT Iiflll to other
airports can be expected. The installation of MLS for CAT
H/lf approach is envisaged for ensuring maximum possibla
capacity of the Praha/Ruzyné airport in case of reduced
weather conditions. The GBAS CAT I/ill approaches will
be implemented in this period. Non-precision instriument
approaches will be replaced by the APV procedures.

Final approach navigation

35 Navigation on movement area of an airport

Guided take-off through the ILS/LLZ will be available at
airports equipped for CAT [l/ill approaches. The usage of
satellite navigation for guidance of the aircraft on
movement area of airports will be fully used in this period.

4. Conclusion

Bevelopment of navigation in the Czech Republic, as given
above, is conditioned by approval of mentioned satellite
systems for civil aviation (having completed reliabifity,
accuracy, integrity and availability requirements) and by
subsequent issuance of {he appropriale operational and
technical rules. Possible change of requirements for
configuration of on-board navigational equipment is
necessary to take into consideration with respect to
dynamic development of specified systems. Therefore,
when GNSS will become evidently reliable navigation
system, it is assumed that {ermination of operation of
individual ground radio navigation facilities will take place
depending on their lifespan.
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Seznam zkratek a pojmil / List of abbreviations and expressions

Air Traffic Services

Letové provozni stuZzby

Approach and Landing Operations with Verticat Guidance
PfibliZzeni a pfistani s vertikalnim vedenim

Basic Area Navigation

Z&kladnt prostorova navigace

Category

Kategorle

Eurcpean Geostationary Navigation Overtay Service
Stuzba evropského pfekryvného segmentu globaini navigace
Distance Measuring Equipment

MEfi¢ vzdalenosti

European satellite system {similar to GPS or GLONASS)
Evropsky satelitnf systém (jako GPS nebo GLONASS)
Ground Based Augmentation System

Systém s pozemnim rozsifenim

Global Orbiting Navigation Satellite System

Globalni navigatni satelitni systém na ob&Zné draze
Global Navigation Satellite System

Globalni navigagni satelitni systém

Global Positioning System

Globalni systém uréent polohy

Instrument Landing System

Systém pro piesné piiblizeni a pristan|

Minimum Radar Vectoring Altitude

Minimaini nadmofska vySka pro radarové vektorovani
Minimum Sector Altitude

Minimalni sektorova nadmofska vyska

Non-Directional Radioc Beacon

Nesmérovy radiomajak

Precision Area Navigation

PFasna prostorova navigace

Area Navigation

Prostorova navigace

Required Navigation Performance

PoZadovana navigadni vykonnost

Area Navigation with required navigation performance {RNP) <1
Prostorové navigace s poZadovanou navigaéni vykonnosti (RNP} <1
Satellite Based Augmentation System

Systém se satelitnim roz&ifenim

Quadri-dimensional

Ctyf-rozmérny (3D+Eas)

Very High Frequency Omni-Directional Radio Range
VKV vEssmérovy radiomajak
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