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Agenda Item 1: Development and validation of draft SARPs for the VDL Mode 3 system,
including the manual on technical details and the implementation manual

1.1 INTRODUCTION

1.1.1 The meeting reviewed under this agenda item the report of Working Group D, which was
involved in the task of developing Standards and Recommended Practices (SARPs), detailed technical
specifications and implementation material for VHF digital link (VDL) Modes 2 and 3. 

1.1.2 Since AMCP/5, WG-D had four meetings:

a) 22 September - 2 October 1998 in Ottawa, Canada;

b) 19 - 28 January 1999 in Hawaii, United States;

c) 14 - 23 September 1999 in Toulouse, France; and

d) 18 - 27 January 2000 in Rio de Janeiro, Brazil.

1.1.3 The Rapporteur of Working Group D was Mr. K. van den Boogaard from IATA.

1.2 GENERAL ASPECTS

1.2.1 Patents

1.2.1.1 It was noted that no patents applicable to the VDL Mode 3 SARPs were identified at the
meeting with the exception of the patent on the vocoder system (Appendix A, section 6.8.2.1 refers). It was
therefore concluded that, with the exception of the vocoder, material proposed in the SARPs would be freely
accessible to everybody, subject to no particular conditions. 

1.2.1.2 Concerning the patent on the AMBE-ATC-10 vocoder, the meeting noted that ICAO was
advised about the position of the patent holder which is reflected in the draft SARPs. This matter will be
further dealt with in the ICAO Secretariat which will develop appropriate provisions prior to submission of
the draft SARPs to States. 

1.2.2 Aircraft co-site issues

1.2.2.1 The difficulties with solving the so-called aircraft co-site problem remain to raise concern
during the activities of Working Group D. Currently, as reported under Agenda Item 4, the solution of this
problem is being considered mainly an aircraft integration issue by both AMCP and aircraft integration
managers (aircraft and avionics manufacturers). Further discussion on this issue is reported under Agenda
Item 4. It is recalled that any integration of VDL on-board an aircraft should not degrade the operation of
current equipment below the standards specified in Annex 10 nor affect the certification of the aircraft.



AMCP/7-WP/81

1-2 Report on Agenda Item 1

1.2.3 Required communication performance (RCP)

1.2.3.1 The meeting recalled that at AMCP/4 (1996), the need was identified for required
communication performance (RCP) parameters on the residual error rate and the transfer delay of a
communication system which were urgently required in order to assess the various technical option of
communication systems against these parameters. (Recommendation 2/2 of AMCP/4 refers). The meeting
expressed its wish to provide comments on the proposals for RCP developed by the Operational Data Link
Panel (OPLINKP).

1.3 RESULT OF STUDIES

1.3.1 The meeting noted the results of the Eurocontrol future VHF study on the performance and
capabilities of VDL Mode 3 and Mode 4 to support the future data communication requirements. The results
of the study indicate that VDL Mode 3 and VDL Mode 4 have the potential to fulfil the data link requirements
for:

a) point-to-point communications (VDL Modes 3 and 4); and

b) broadcast communications e.g. ADS-B (VDL Mode 4).

as identified by the study and which are applicable in typical European areas in the 2005-2015 timeframe.
In general, the study concluded that VDL Mode 3 tends to provide a more reliable network and VDL Mode 4
has better delay performance. 

1.3.2 The meeting was advised that on the basis of the results available in Eurocontrol, no decision
could be made on the implementation of VDL Mode 3 in Europe at this point in time. It was noted that the
studies in Eurocontrol will continue. 

1.4 CHANNEL LABELLING

1.4.1 Concern was expressed about the complexity of the channel labelling caused by the
introduction of the channel labelling scheme for 8.33 kHz channels and the proposed channel labelling scheme
for VDL Mode 3 channels. Concerns reported to Eurocontrol through the 8.33 kHz implementation
programme showed that successive compromises (e.g. the introduction of 25 kHz and 8.33 kHz channel
spacing) have resulted in a complicated labelling scheme attracting criticism and concerns of operational
people (air traffic controllers and pilots).
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1.5 VALIDATION ACTIVITIES

1.5.1 Comprehensive information was received on the various validation activities that were
undertaken in Working Group D and the VDL Mode 3 validation sub-group. 

1.5.2 The meeting noted that all the requirements in the draft SARPs were validated, as
appropriate, through inspection, analysis, simulation, unit test and flight testing. An overview of these validation
activities is in Appendix E to the report on this agenda item. 

1.5.3 Extensive vocoder testing was undertaken with English, accented English (with Japanese and
Spanish accents) as well with 11 European languages and Japanese. Air traffic controller and pilot evaluations
and actual flight-testing were also part of the validation activities. The results of these validation activities
showed that VDL Mode 3 would have a voice quality which is as good as or better than the current DSB-AM
systems (25 kHz and 8.33 kHz). 

1.5.4 The data link protocols were extensively tested and were considered to meet the
requirements specified in the SARPs. 

1.5.5 Integration and interoperability testing of the 4-slot voice system with independently built
systems was conducted in the United States between the FAA/MITRE VDL Mode 3 prototype and the
United Kingdom NATS VDL Mode 3 prototype. 

1.5.6 In addition, the meeting reviewed various concerns that were expressed with regard to the
ability of the system to support the required increase in capacity, due to co-channel and adjacent channel
interference protection requirements and to the constraints associated with the integration of voice and data
on one channel.

1.5.7 The validation activities demonstrated that the SARPs were mature, stable, complete and
validated. 

1.6 COMPLIANCE WITH REQUIREMENTS
AND DESIRABLE FEATURES

1.6.1 The meeting reviewed the results of an analysis of the compliance of the VDL Mode 3
system with the requirements and desirable features for a future air traffic services (ATS) air-ground
communication system as agreed at the Special Communications/Operations Divisional Meeting (1995) and
amended at AMCP/4. The analysis concluded that, in most areas, the SARPs complied with these
requirements and desirable features. In the remaining areas, compliance could not be established because of
the lack of quantitative definitions of the relevant requirements.

1.6.2 The meeting note that due to the current unavailability of agreed frequency assignment
planning criteria, it was not possible to determine the extent of the increase in efficiency that can be gained
by the introduction of VDL Mode 3. Accordingly, the compliance of the VDL Mode 3 system with the
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requirement to provide a minimum increase in capacity of the utilization of the VHF band by a factor of two
compared to the current 25 kHz VHF DSB-AM voice system could not be verified.

1.6.3 The meeting further noted that the actual VDL radio back-to-back delay is 190 milliseconds.
It was observed that the actual cost of implementing VDL Mode 3 might be affected if recent investments
by aviation in VHF digital radios (VDR) supporting 8.33 kHz channel spacing and VDL Mode 2 need to be
amortized when introducing VDL Mode 3.

1.7 DEVELOPMENT AND EVALUATION
OF VDL MODE 3 IN JAPAN

1.7.1 The meeting was informed that the Electronic Navigation Research Institute (ENRI) in Japan
will undertake an experimental study on the development of a VDL Mode 3 experimental station and its
evaluation between 2000 and 2005. This evaluation is planned to include laboratory tests, ground tests and
flight tests. The meeting was also informed that the results of research activity conducted by the Japan Civil
Aviation Bureau indicated that the data throughput in VDL Mode 3 is about half of the Mode 2 system. The
configurations used were V3D1 and 2V2D. The message error rate is about 1 dB better than in the Mode 2
system.

1.8 TECHNICAL MATERIAL FOR VDL MODE 3

1.8.1 The meeting reviewed the proposed amendments to Annex 10, Volume III, Part 1, Chapter 6
and Annex 10, Volume V, Chapter 4, which were introducing VDL Mode 3 in Annex 10. The meeting agreed
that the SARPs were complete, mature, stable and validated. This material is contained in Appendices A and
F to the report on this agenda item respectively. The meeting developed therefore the following
recommendation:

RSPP Recommendation 1/1 — Amendment to Annex 10, VDL Mode 3

That Annex 10, Volumes III and V be amended as shown in Appendices A
and F to the Report on Agenda Item 1 to include the Standards and
Recommended Practices (SARPs) for the VDL Mode 3.

1.8.2 The meeting then considered the material on the detailed technical specification for VDL
Mode 3. It was noted that, although most of the material in these specifications was validated, validation of
the remaining elements could only be completed after implementation of the system. Therefore, it was
considered necessary that this material would remain on the work programme of AMCP in order to secure
complete validation in due course. Under Agenda Item 7, the organization of this future validation is identified.
The meeting agreed that this material should be published by ICAO.

1.8.3 The manual on implementation aspects for VDL Mode 3 was reviewed and the meeting
agreed that this material, in an appropriate format, should be published by ICAO.
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1.8.4 Accordingly, the following recommendation was developed:

RSPP Recommendation 1/2 — ICAO Manual on VDL Mode 3 Technical
Specifications and Manual on the
Implementation of VDL Mode 3

That ICAO publish the contents of Appendices B and C to the Report on
Agenda Item 1 in the form of a Manual on VDL Mode 3 Technical
Specifications and Implementation Aspects.

1.8.5 The meeting was of the opinion that this manual should available no later than the applicability
date of the SARPs for VDL Mode 3.

1.8.6 The meeting recognized the need for maintaining the Manual on Technical Specifications
and the Manual on the Implementation of VDL Mode 3. In particular, it is necessary to ensure that the
results of ongoing validation of these manuals would be included in these manuals, as required. It was agreed
that ICAO should be invited to provide the necessary support to these activities.

1.8.7 Accordingly, the following recommendation was developed:

Recommendation 1/3 — Support to the maintenance of Manuals of
VDL Mode 3

That ICAO provide the necessary support to the maintenance of the material
contained in the Manuals on Technical Specification and the
Implementation Manual.

— — — — — — — —


