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NAVIGATION SYSTEMS

(Presented by the Secretariat)

SUMMARY
This paper provides an overview of recent developments in the
modernization of air navigation systems within the purview of the Air
Navigation Commission. The paper shows the current status of ICAO
provisions relating to CNS/ATM systems, a summary of the work of
relevant panels and study groups, tabular representations of regional
developments and some observations.

Action by APANPIRG is in paragraph 4.

1. INTRODUCTION

1.1 This working paper contains the combined annual report on the modernization of air
navigation systems as well as regional developments in the air navigation field. A summary of the
development status of air navigation systems-related SARPs, PANS and guidance material is in Appendix
A to this paper. The recent main activities of panels of the Commission and air navigation study groups
involved in CNS/ATM-related fields are provided in a tabular form in Appendix B. Finally, a tabular
representation of regional developments is reflected in Appendix C.

2. SARPs, PANS AND GUIDANCE MATERIAL RELATED TO AIR NAVIGATION
SYSTEMS

2.1 Communications

2.1.1 The manual on the very high frequency (VHF) digital link (VDL) Mode 4 as an air-ground

data link with point-to-point and broadcast capabilities was completed. Also, amendments to the VDL
Mode 4 Standards and Recommended Practices (SARPs) enable this air-ground data link to be used as a
point-to-point communication link, in addition to its capabilities to be used for automatic dependent
surveillance — broadcast (ADS-B). Also, work on the integration of next-generation satellite systems
(NGSS) into the relevant SARPs and manuals with aeronautical mobile-satellite service (AMSS) material
is nearly completed and expected to become available in 2005-2006. A study of the feasibility of using
Transmission Control Protocol/Internet Protocol (TCP/IP) protocol suite for the aeronautical
telecommunication network (ATN) and the possible use of Voice over Internet Protocols (VolP) was
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initiated. Finally, the development of guidelines on the use of the public Internet for aeronautical
applications was completed. The guidelines are to be published in the form of an ICAO manual.

2.1.2 The development of draft SARPs and guidance material on the UAT is expected to be
completed in 2005. Work on frequency assignment planning criteria for VDL Mode 2 as well as for VDL
Mode 3 and Mode 4, together with guidance on the on-board implementation of these systems will also
reach maturity. Monitoring of emerging technology alternatives for air-ground communication systems
will continue. As for the ATN, current provisions will be updated as a result of experience with
implementation and, pending the feasibility study results on using TCP/IP, work on the development of
additional ICAO provisions will start. Attention will also be paid to the optional use of message encryption
for confidentiality features.

2.2 Navigation

2.2.1 Pursuant to the incorporation of the first package of global navigation satellite system
(GNSS) SARPs in Annex 10 — Aeronautical Telecommunications and subsequent enhancements thereto,
work is under way on the development and validation of SARPs for new and/or enhanced GNSS elements
and signals, such as modernized Global Positioning System (GPS), the GLObal NAVigation Satellite
System (GLONASS) and GALILEO. Procedures and criteria for arrival procedures and approaches with
vertical guidance (APV) using satellite-based augmentation system (SBAS) are being developed.

222 Implementation of GNSS (mainly GPS) based non-precision approach (NPA) will be
continued in ICAO regions. Considering the introduction of the first SBAS (wide area augmentation
system (WAAS)) in the United States and the forthcoming introduction of other similar systems (European
Geostationary Navigation Overlay Service (EGNOS), the GPS and GEO Augmented Navigation
(GAGAN) and multifunctional transport satellite-based augmentation system (MSAS)) in the 2005-2007
time frame, a number of States plan the implementation of procedures for SBAS-based APV as the next
step in transition to satellite-based navigation. This planning, however, does not discourage the
implementation of APV procedures using barometric vertical navigation (Baro-VNAV). Development of
performance requirements and SARPs for more demanding GNSS applications (e.g. precision approaches
for CAT II/III operations) and new GNSS elements (e.g. GALILEO, ground-based regional augmentation
system (GRAS)) will continue. Current studies of interference to GNSS signals and mitigation methods,
including the assessment of ionospheric effects on SBAS performance in equatorial areas, will progress
using, in particular, test bed facilities installed in South America and Asia that collect data in the presence
of ionospheric anomalies to assess their effects on GNSS, particularly on SBAS APV operations.

223 SARPs have recently been introduced in Annex 15 — Aeronautical Information Services,
with consequential amendments to Annex 4 — Aeronautical Charts, Annex 11 — Air Traffic Services and
Annex 14 — Aerodromes (Volumes I and 1I), concerning electronic terrain data, common reference
systems for air navigation, and the updating of existing specifications for obstacle data and aeronautical
data quality requirements. Work is underway on a new manual to support the implementation of provisions
on terrain and obstacle databases, on another new aeronautical data quality manual and on an amendment
to the World Geodetic System — 1984 (WGS-84) Manual (Doc 9674) related to common reference
systems.

2.3 Surveillance

2.3.1 A circular containing guidance material on airborne separation assistance system (ASAS)
is being processed for publication following its completion and review by the Commission during the first
quarter of 2004. A draft manual on airborne collision avoidance system (ACAS) was completed and it will
be presented to the Commission in 2005. To support the radio frequency (RF) link for ADS-B, SARPs for
airborne ADS-B system components have been developed that will be presented to the Commission
in 2005. The development of SARPs and guidance material for the universal access transceiver (UAT),
which would also serve as a data link for ADS-B (in particular for general aviation), continued.
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232 Issues relating to the operational use of ACAS, ADS-B and the proposed ASAS will be
addressed. Implementation of ACAS worldwide will be monitored, and ACAS procedures for civil aircraft
operation in case of interception by military aircraft will be further studied. Feasibility of downlinking
resolution advisories (RA) to air traffic control centres is being studied.

24 Air traffic management

2.4.1 The Advanced Surface Movement Guidance and Control Systems (A-SMGCS) Manual
(Doc 9830) and Manual on Simultaneous Operations on Parallel or Near-Parallel Instrument Runways
(Doc 9643) were published in 2004. The Manual on Safety Management for Air Traffic Services was
finalized and is vaialble on ICAO-NET. The Air Traffic Services Planning Manual (Doc 9426) and the
Manual on Required Navigation Performance (RNP) (Doc 9613) were updated and are expected to be
published in 2005. Phraseologies dealing with 8.33 kHz channel spacing, reduced vertical separation
minimum (RVSM) and GNSS were introduced into the Procedures for Air Navigation Services — Air
Traffic Management (PANS-ATM, Doc 4444) as well as a definition for “runway incursion”and
procedures for reporting thereon.

2.5 Runway safety

2.5.1 As part of the awareness and education campaign on runway safety, a seminar was held
for NAM/CAR/SAM Regions in Santiago, Chile from 18 to 22 October 2004, and another is planned for
Eastern Europe, Russian Federation and the countries of the Commonwealth of Independent States in
Moscow, from 12 to 16 September 2005.

252 A runway incursion education and awareness campaign began with a series of worldwide
seminars to promote the implementation of runway safety programmes in the States. Work is in progress to
finish the ICAO Runway Safety Toolkit which will include references to relevant ICAO SARPs and
procedures along with documentation on runway safety programmes, educational videos and posters. A
manual on runway safety is under development, with appropriate guidance material for States to use to
prevent runway incursions. The subject manual will include standard taxonomy for runway incursion
severity and type of error, as well as best practices to prevent runway incursions from States and
international organizations.

2.6 Flight Safety and Human Factors Programme

2.6.1 As a consequence of Recommendation 2/5 of the AN-Conf/11 (Monitoring safety during
normal operations), the Secretariat has initiated the development of a programme, the Normal Operations
Safety Survey (NOSS), to monitor safety during normal air traffic services operations. NOSS will be
developed for implementation as part of air traffic services safety management systems (SMS), and will be
adapted to take into consideration needs and existing experience within States and air traffic services
providers. The Normal Operations Safety Survey Study Group (NOSSSG) will assist the Secretariat in the
development of the guidance material necessary to implement NOSS.

2.6.2 Three States have indicated their intention to conduct surveys of their normal ATS
operations during 2005, by each conducting a NOSS on a trial basis. The actual timing of these trials
depends upon the development of the necessary draft guidance materials by NOSSSG. The trials are
tentatively planned for the second or third quarter of 2005. The experience from these trials will
subsequently be incorporated into the final development of the guidance material by NOSSSG.

2.7 Safeguarding the aeronautical frequency spectrum
2.7.1 The draft ICAO position for the International Telecommunication Union (ITU) World

Radiocommunication Conference (WRC-2007) has been coordinated with Contracting States and updated,
as necessary, in preparation for WRC-2007. In addition to various issues relating to the protection of
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aeronautical frequency spectrum, the position will concentrate on the availability of additional frequency
spectrum for the implementation of future technology alternatives for air-ground communications on the
basis of the outcome of the Eleventh Air Navigation Conference (AN-Conf/11). In parallel, work is in
progress on the development of guidance material relating to the protection of aeronautical communication
and navigation systems from harmful interference.

3. GENERAL OBSERVATIONS BY THE COMMISSION

3.1 The Commission noted that progress was being made with certain elements of the
CNS/ATM systems and that a number of regional initiatives had been put in place to develop the air
navigation infrastructure and procedures. In particular, the ongoing implementation of RVSM on major
traffic flows worldwide was noted with satisfaction. In that regard, it was noted that while Regional
Monitoring Agencies (RMAs) had been established, work was underway to address associated institutional
and economic issues on a global scale.

3.2 The Commission also noted the use of certain aviation systems that are not standardized
by ICAO or not fully compliant with SARPs for CNS/ATM systems. While such systems often yield
operational and/or economical benefits to providers and users of air navigation services in the interim
period, their impact on the implementation of end-state SARPs-compliant systems should be taken into
account, particularly in relation to equipment life cycle and retrofit considerations. The Commission will
further study this matter to identify the possible need for specific action by ICAO.
4. ACTION BY APANPIRG
4.1 The meeting is invited to:

a) note the information provided in this working paper;

b) take into account in the work programme of APANPIRG; and

¢) enhance the ongoing interregional coordination for the harmonized implementation of
air navigation systems.



APANPIRG/16-WP/6

Appendix A

APPENDIX A

DEVELOPMENT STATUS OF SARPS AND GUIDANCE MATERIAL

RELATED TO CNS/ATM SYSTEMS
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