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Agenda Item 2: Future air/ground data link systems

2.1 INTRODUCTION

2.1.1 The meeting reviewed under this agenda item the report of Working Group C, which had been
given the task to develop a report to AMCP/8 addressing future air/ground data link systems. 

2.1.2 Since AMPC/7, WG-C held five meetings:

a) 11 to 19 October 2000, Montreal, Canada;

b) 7 to 11 May 2001, Noordwijk, The Netherlands;

c) 15 to 19 October 2001, Anchorage, Alaska, United States;

d) 27 to 30 May 2002, Montreal, Canada; and

e) 15 to 24 October 2002, Kobe, Japan.

2.1.3 The Rapporteur of Working Group C was Mr. K. van den Boogaard from IATA.

2.2 BACKGROUND

2.2.1 At AMCP/7, Working Group C was tasked to consider any material presented to the panel in
response to Recommendation 4/2 of AMCP/5 (Future operational and system concept exploration). In
particular, this activity involved exploring the long term systems requirements for aeronautical data lights in lights
of the air traffic management (ATM)operational concept, scenarios for all phases of flight and operational
requirements for implementation beyond 2010. 

2.2.2 The working group was subsequently informed that relevant outputs from this activity would
be used to support the development of Secretariat inputs on Agenda Item 7 (Aeronautical air-ground and
air-to-air communications) of the Eleventh Air Navigation Conference (22 September - 3 October 2003).

2.2.3 It was expected that the conference would review the results of the most recent ICAO work
on the optimal utilization of the terrestrial and satellite aeronautical communication bands (high frequency (HF),
very high frequency (VHF) and L-band) including the development of new air-ground and air-to-air
communications systems meeting evolving requirements.

2.2.4 In the framework of this activity, the working group had developed draft proposed changes to
the ICAO Doc 9750 (Global Air Navigation plan for CNS/ATM Systems) and comprehensive material on future
aeronautical mobile communication. The material developed by Working Group C was presented to the panel
for review.
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2.3 DRAFT PROPOSED CHANGES TO THE GLOBAL AIR
NAVIGATION PLAN FOR CNS/ATM SYSTEMS
(DOC 9750)

2.3.1 The panel reviewed the proposed changes to Chapter 5 (“Communication systems”) of the
Global Air Navigation Plan for CNS/ATM Systems (Doc 9750) , as developed by Working Group C. The
meeting recalled that one of the objectives of the document is “to define and illustrate ICAO’s process for
communications, navigation, and surveillance/air traffic management (CNS/ATM) systems planning and
implementation as a logical progression of the work already accomplished.” The document “offers background
information on the different elements and entities involved in CNS/ATM systems planning and implementation
with the goal of creating, within one document, a nucleus of information necessary to facilitate the move
towards the next phase of CNS/ATM planning and implementation. It also offers, under one cover, a global
snapshot of progress achieved and work remaining toward the implementation of CNS/ATM systems, thereby
serving as a consolidated planning tool.”

2.3.2 The Secretary explained that the intent in developing the proposed changes had been to reflect
any substantial developments on communications matters arising from the panel’s work in preparation for
Agenda Item 7 of the 11th ANC. 

2.3.3 The panel noted that most substantial proposed change was the deletion of the section entitled
“Required Communication Performance” (paragraphs 5.15 - 5.17 of the document). It was observed that the
material contained in the section proposed for deletion included information that might still be useful. It was also
noted that the guidelines for transition provided in the document might need to be revisited in the future in order
to facilitate the use of the guidelines in the regional planning process. Most additional changes were factual or
editorial.  The Secretary informed the meeting that all of them could be handled as a part of the regular updating
process of the document.

2.4 FUTURE AERONAUTICAL MOBILE COMMUNICATION
SCENARIOS

2.4.1 The meeting reviewed the material on future aeronautical mobile communications developed
by Working Group C. The material included the following three documents:

a) a document discussing future communications scenarios as may develop over the next two
decades and presenting some of the issues that may need to be investigated in assessing
the scenarios;

b) a document reviewing the ICAO AMCP activities since the Tenth Air Navigation
Conference on development and introduction of new aeronautical mobile communications
technologies; summarizing the emerging requirements for a comprehensive air traffic
management system and for communication system performance in the framework of the
ICAO ATM operational concept; and providing recommendations for future ICAO work
on the development of future aeronautical mobile communication systems; and

c) a document providing additional background information.
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2.4.2 The panel discussed the input material (also in the light of other contributions discussed below)
and developed some changes to the material developed by Working Group C to reflect more accurately the
current knowledge with regard to implemented and planned systems. The resulting material is included in
Appendices A, B and C to the report on this agenda item. The meeting was informed the Secretariat would draw
substantially on this material when developing inputs for Agenda Item 7 of the 11th ANC.

2.4.3 The meeting noted an IATA contribution stating that the foreseen implementation of VHF
digital link (VDL) Mode 3 and/or VDL Mode 4 would not only further proliferate the VHF system solutions but
also delay the needed overhaul of the present VHF system without providing much gain over the present
operational systems. VDL Mode 3 and/or VDL Mode 4 implementation would only make sense if it could
provide the transition and convergence to a state of the art VHF mobile communication system without
constraints from the present operating systems in all ICAO Regions. This scenario would require the willingness
from ICAO member States to closely cooperate in their research and development efforts. The contribution
called for discussion of the need for VDL Mode 3 and VDL Mode 4 implementation in light of the desired
convergence towards a common global VHF systems.

2.4.4 The meeting also noted a paper proposing that ICAO should start work on a future long-term
CNS data link to accommodate all communication needs in aviation in the time frame 2015 and onwards. The
paper summarized the required capabilities of such a system and highlighted a number of considerations to be
taken into account in its definition, such as use of broader channels in spectrum outside the VHF band, with the
maximum spectral efficiency possible, security mechanisms at the data link level and reuse of existing ICAO
material wherever possible.

2.5 NEXT-GENERATION SATELLITE SYSTEMS

2.5.1 An initial technical description of a potential next-generation satellite system (NGSS), currently
under investigation in Europe to support aeronautical mobile-satellite services (AMSS), was provided to the
meeting. The system description was presented to AMCP seeking further contributions to its refinement. It was
pointed out that the particular NGSS presented proposed to re-use as much as possible the provisions of the
current AMSS which would ease transition to the improved system.

2.5.2 In conjunction with the technical description, the panel reviewed an overview of the key
features of the system. An initial consideration of the acceptability for the system against the acceptability
criteria for NGSS system agreed at AMCP/6 was also presented. 

2.5.3 It was noted that spectrum availability for the system, while in principle supported by current
provisions in the Radio Regulations, may become an issue in practice due to the lack of a transparent regulatory
mechanism to enforce those provisions. However, the meeting was informed that European radio authorities
had confirmed the feasibility to guarantee access to the required frequencies. The meeting was informed of
efforts of European aviation spectrum managers to emphasize the ICAO position in preparation for WRC-2003
and pointing out the problems in getting long term access to for AMS(R)S. The CEPT has indicated that if
access is required for safety-related communications (priorities 1 to 6) then spectrum would have to be found
by radio administrations.
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2.6 INTERACTIVE DIGITAL VOICE
TRANSMISSION IN THE HF BAND

2.6.1 The meeting reviewed a paper presenting the design of an Orthogonal Frequency Division
Multiplex (OFDM) — code division multiple access (CDMA) system for interactive digital voice transmission
in the HF band. The paper contained results developed in research conducted by Aena (Spanish Airports and
Air Navigation) and by the Polytechnic University of Madrid and the University of Las Palmas de Gran Canaria
(Canary Islands). The main aim of the research had been the development of a new communication system
operating in the HF band providing a feasible interactive digital voice modem. The paper investigates the
applicability of the OFDM-CDMA, combining the advantages of OFDM schemes with CDMA spread spectrum
techniques, increasing the system robustness against channel fading. The result is a short delay modem of
around 100 msec. transmitting 2 400 - 3 600 bps with higher quality than standard options. Future research will
be focussed on complementary analysis dealing with digital voice and data transmission, whereby the ability to
accept greater delay provides an extra degree of freedom enabling a significant system capacity increase.

2.6.2 The panel expressed interest in being kept informed of further research developments in this
area and noted that in future Working Group M should review the potential application of this technology to
digital voice communications in the HF band. 

2.7 CONCLUSIONS

2.7.1 Following discussion of the inputs presented to the meeting, the panel recognized the need for
additional work to substantiate some of the key assumptions underpinning the future aeronautical mobile
communication scenarios developed by Working Group C. In particular, the following areas were identified as
requiring further work:

a) assessment of when and in which regions VHF saturation will occur;

b) evaluation of the potential of alternative technologies (where possible based on existing
ICAO material) and measures to ensure that the required ATM capacity will not be
constrained by a lack of communication capacity in the VHF band;

c) investigation of the feasibility to introduce new aeronautical mobile-satellite service
(AMSS) technologies such as those supported by the next-generation satellite system
presented in Section 2.5;

d) assessment of spectrum requirements for future terrestrial and satellite communication
systems; and

e) review of current plans for the future aeronautical communication infrastructure with the
objective to converge the present system alternatives into a common global infrastructure.
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