
AMCP/5-WP/72

Report on Agenda Item 2 2-1

Agenda Item 2: Progress of the work of VHF digital link (VDL) Mode 3

2.1 INTRODUCTION

2.1.1 Under this agenda item, the meeting considered the reports from Working Group D on the
progress of Standards and Recommended Practices (SARPs) for VHF digital link (VDL) Mode 3.  The work
of Working Group D was progressed at the following meetings:

26 August to 6 September 1996 Brussels, Belgium
8 to 17 April 1997 Madrid, Spain
2 to 11 December 1997 Oberpfaffenhofen, Germany

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

2.2 INTERFERENCE STUDIES

2.2.1 The meeting noted the results of Working Group D on the effect of interference from VDL
on VHF double sideband-AM (DSB-AM) voice (report on Agenda Item 4 refers).  A reduction of the VDL
emission mask is required to preclude harmful interference to VHF DSB-AM voice reception on adjacent
channels.  Recommendation 4/3 invites ICAO to urgently  make the  necessary changes to the VDL radio
frequency (RF) SARPs.

2.3 SARPS FOR VDL MODE 3 — CORE SECTION, APPENDIX AND MANUAL

2.3.1 Concerning the development of SARPs for VDL Mode 3, it was noted that these SARPs are
heavily interrelated to the SARPs for VDL Modes 1 and 2.  The AMCP was required to develop these
SARPs following the “Guidelines to ANC Panels for the development of SARP material”.  Guidance and
implementation material would be incorporated in a manual.

2.3.2 Concerning the development of detailed SARPs, the meeting agreed that relevant details for
VDL Modes 1 and 2, currently in the main body of Annex 10, should also be included in the appendix to the
SARPs or in the manual.  The meeting, therefore, developed the following recommendation:

Recommendation 2/1  — Reorganization of SARPs for VDL Modes 1
and 2

That AMCP develop proposals for the reorganization of the SARPs for VDL
Modes 1 and 2 into a “core” section and an appendix containing detailed
SARPs, as required in the “Guidelines for ANC Panels for the development of
SARP material”.

2.3.3 It was noted that a separate implementation manual for VDL Mode 3 could be developed.
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2.4 CHANNEL LABELLING FOR VDL MODE 3

2.4.1 A proposal for a labelling scheme for VDL Mode 3, following the same principle as for the
already adopted labelling scheme for 8.33 kHz channel spacing, was reviewed.  Although the labelling
scheme would fit into the current labelling principles, it was recognized that probably a new approach,
reducing the numbers to be used in R/T procedures, would be beneficial and could enhance safety.  The
meeting agreed that the working group should reconsider the channelling scheme as a consequence of the
introduction of VDL Mode 3.  The AMCP members were requested to inform the panel on their experience
with the R/T procedures using 8.33 kHz channel designators.

2.5 VOCODER

2.5.1 The meeting reviewed information on the progress of the work on the vocoder evaluation.  It
was noted that the call for vocoders was made available on the Federal Aviation Administration (FAA)
webpage on 15 April 1998 (http://www.faa.gov/asu/faaco(click“index”)).  The call for vocoders was not
announced in the United States-based Commerce Business Daily as indicated in AMCP-Memo/9 from the
Secretary.  The meeting agreed that the publication was no longer necessary.  The vocoder test plan from the
FAA included a closing date for submission of 1 June 1998.  The meeting agreed that this date should be
delayed until 1 July 1998, in order to allow a reasonable time for vocoder submissions.

2.5.2 The meeting noted the new vocoder work programme for the third evaluation process, which
consists of the following elements:

a) evaluate against basic technical requirements:

1) 4 800 bits/s maximum (including forward error correction (FEC));

2) 80 ms maximum back-to-back delay; and

3) an integer number of vocoder frames shall be equal to 120 ms;
  

b) evaluate voice quality performance through listener tests:

1) use trained listeners for the evaluations; and

2) use air traffic controllers to do final acceptability screening in selected
environmental conditions.

During the listener tests, fourteen (minimum) different scenarios, in total, shall be considered:

c) four background noise levels, English language, 2 BER (10E-3, 2x10E-2),
4 800 bits/s;

d) four accented English tapes with turbo propeller plane background noise,
BER = 10E-3, 4 800 bits/s;
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e) other languages (Japanese as a minimum); turbo propeller plane background
noise, BER = 10E-3, 4 800 bits/s; and

f) truncated mode (4 000 bits/s) with English language in turbo propeller
environment, 10E-3 BER.

2.5.3 It is envisaged that the following conditions will be evaluated:

Noise Type Level   BER Data Rate Language
(dB/A) (bits/s)

 1 Turbo Prop 89 10^-3 4 800 English
 2 Jet 79 10^-3 4 800 English
 3 Helo 93 10^-3 4 800 English
 4 C-130 97 10^-3 4 800 English
 5 Turbo Prop 89 2x10^-2 4 800 English
 6 Jet 79 2x10^-2 4 800 English
 7 Helo 93 2x10^-2 4 800 English
 8 C-130 97 2x10^-2 4 800 English
 9 Turbo Prop 89 10^-3 4 800 Japanese Accented English

11 Turbo Prop 89 10^-3 4 800 Spanish Accented English
11 Turbo Prop 89 10^-3 4 800 French Accented English*
12 Turbo Prop 89 10^-3 4 800 Tunisian Accented English*
13 Turbo Prop 89 10^-3 4 800 Japanese
14 Turbo Prop 89 10^-3 4 000 English

*The accented English portions shall include Spanish and Japanese accents and may be extended to include
French and Tunisian accents.

In the last evaluation case (14), the effective rate of the system will be 4 000 bits/s. This will be accomplished
using a frame deletion technique, which is zeroing one of six vocoder frames.  This will reduce the average
data rate to 5/6 (4 800 to 4 000 bits/s).  This system is currently employed by prototype radios that have been
used for testing at the FAA Technical Centre.  In addition to this approach, vendors will be asked to provide
recommendations for other methods as to how this can best be accomplished with their vocoders. 

2.5.4 The meeting agreed to the following vocoder test plan schedule:
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Table 2.  1998 vocoder test plan scheduleTable 2.  1998 vocoder test plan schedule

2.5.5 This test plan would enable flight testing to start in December 1998.  SARPs for the vocoder are
expected to be available for review by the panel in March 1998.  Amendments to this test plan, if any, need
to be co-ordinated within AMCP.  The contact person for further vocoder co-ordination is Mr. D.A.
Farncombe.

2.5.6 It was noted that accepted test tapes with Japanese and Spanish accented English were made
available.  Also, in Japan, tests with use of the Japanese language will be performed.  EUROCONTROL
could make available test tapes with languages from some of the European countries.

2.6 VALIDATION ON VDL MODE 3

2.6.1 The validation plan for VDL Mode 3 SARPs was reviewed by the meeting.  A description of this
process is contained in the appendix to the report on this agenda item.  The meeting agreed to initiate the
validation activities on the basis of this work plan.  All panel members and appropriate entities were strongly
invited to participate actively in the validation work.  ICAO was requested to keep a final record of all
validation activities.

2.6.2 The meeting noted the on-going activities in Japan and the United Kingdom on the validation and
completion of SARPs for VDL Mode 3.  These activities involve vocoder aspects, equipment cost and
complexity, radio range, accidental contention, RF protection and throughput delay.

2.6.3 The meeting noted that SARPs for VDL Mode 3, including the vocoder, could be available by
mid-1999.  This would enable ICAO to formally adopt these SARPs in 2001.

— — — — — — — —


