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Agenda Item 4:Agenda Item 4: Progress on the development of draft SARPs for the air-ground integratedProgress on the development of draft SARPs for the air-ground integrated
voice/data systemvoice/data system

4.1 IINTRODUCTIONNTRODUCTION

4.1.1 At the meeting of the Aeronautical Mobile Communications Panel (AMCP) Working Group
of the Whole, which was held in Kobe, Japan, from 10 to 21 October 1994, it was recognized that further
work on the standardization of the enhanced VHF digital link (VDL) for improved data performance (as per
Recommendation 8/4 of AMCP/3) and the future integrated voice/data digital system (as per
Recommendation 6/3 of AMCP/3) was necessary.  The terms of reference for Working Group D, which was
tasked with work relevant to these matters, are contained in Appendix A to the report on this agenda item.
The rapporteurs for this working group were Mr. D. Sim (Canada) and Mr. K. van den Boogaard (IATA).

4.1.2 The work on the future VHF air-ground voice and data link system, as per
Recommendation 6/2 of the Special Communications/Operations Divisional Meeting (1995)
(SP COM/OPS/95), was referred to Sub-Group D-1 of Working Group D.  Sub-Group D-1 included a
working party dealing with vocoder requirements, selection and validation for the system.  Working Group D
convened five meetings namely, in Kobe (Japan), 10 to 21 October 1994; Ottawa (Canada), 23 to
27 January 1995; Martinique (France), 8 to 19 May 1995; San Francisco (United States), 11 to
22 September 1995; and Malmö (Sweden), 15 to 24 January 1996, respectively.

4.2 RREQUIREMENTS AND DESIRABLE FEATURESEQUIREMENTS AND DESIRABLE FEATURES

4.2.1 The meeting reviewed the requirements and desirable features for the future VHF air-ground
voice and data link system and noted minor amendments which were developed by Working Group D and
which were based on the review of comments from ADSP.  These amended requirements and desirable
features are contained in Appendix B to the report on this agenda item.

4.3 DDRAFT DESIGN GUIDELINESRAFT DESIGN GUIDELINES

4.3.1 The meeting also reviewed the draft design guidelines for the future VHF air-ground voice
and data link system which were developed by Working Group D.  These guidelines, which are contained in
Appendix C to the report on this agenda item, include specifications of the system capabilities and
performance characteristics.  The set of design guidelines serves as:

a) a baseline document for the system design; and

b) an interface control document to other ICAO working groups and panels
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4.4 CCOO--ORDINATION OF THE REQUIREMENTSORDINATION OF THE REQUIREMENTS,, DESIRABLE FEATURES AND DESIGN GUIDELINES DESIRABLE FEATURES AND DESIGN GUIDELINES

4.4.1 The meeting agreed that the material contained in Appendix C to the report on this agenda
item should be recommended for circulation to other ICAO bodies for detailed review and comments which
would be further reviewed by the panel.

4.4.2 Therefore, the meeting developed the following recommendation:

Recommendation 4/1Recommendation 4/1  ! Co-ordinationCo-ordination of the design guidelines for the of the design guidelines for the
future air-ground communication systemfuture air-ground communication system

That ICAO ensure that the “draft VHF digital link (VDL) Mode 3 design
guidelines for the future VHF air-ground communication system”, as contained in
Appendix C to the report on Agenda Item 4, be submitted to other appropriate
ICAO bodies for urgent detailed review.

4.5 VVOCODER SELECTIONOCODER SELECTION

4.5.1 IntroductionIntroduction

4.5.1.1 The selection of an appropriate vocoder was pursued by a small working party in Working
Group D.  The timely availability of an acceptable vocoder was seen as an essential element of the over-all
system and its selection was expected to require intensive work.  The working party investigated the use of
commercially available vocoders (submitted in hardware) to meet the requirements of the integrated voice and
data system.  This work is still ongoing.  The vocoder requirements are being validated in parallel with these
vocoder selection activities.  The working party acknowledged that there is an element of risk associated with
this method and was aware that certain parts of the selection and validation process may need to be revisited.

4.5.1.2 The vocoder selection and validation process include two stages: the “initial testing to qualify
vocoders” and the “ATC environmental testing”.

4.5.1.3 Initial testing to qualify vocodersInitial testing to qualify vocoders

4.5.1.3.1 This stage is a pre-selection process to ensure that only vocoders which meet a baseline
performance level are put forward for the ATC environmental testing.  Vocoders submitted are to be verified
against a basic set of requirements, including, but not limited to, the following: 

a) maximum bit rate of 4 800 bits/s;

b) capable of operating at 4 000 bits/s or less;

c) maximum back-to-back delay of 80 ms; and

d) allowable frame size of 2, 3, 4, 5, 6, 10, 12, 15, 20 or 30 ms.  
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4.5.1.3.2 Initial performance tests are then to be carried out using standard speech assessment
techniques (diagnostic rhyme test (DRT), diagnostic acceptability measure (DAM) and air traffic control
(ATC)-DAM).  This testing involves playing audio tapes into the vocoder encode element then passing the
derived digital signal through a channel simulation into the vocoder decode element and recording the audio
output.  The output tapes will then be analyzed to assess the speech quality.

4.5.1.3.3 The input tapes include DRT, DAM and ATC-DAM phrases spoken by male, female, English
and non-English speakers and have background noise generated from a control centre or aircraft as
appropriate.  The phrases are in English only, and accents are being tested at this stage.  

4.5.1.3.4 This initial performance testing includes operating the vocoder at both the nominal rate (4
800 bits/s or less) and the reduced rate (4 000 bits/s or less).  The channel simulation at this stage considers
uncorrelated, random bit error rate (BER) of 1x10-3 and 2x10-2.

4.5.1.3.5 It was understood by the meeting that the element of risk in this process is that no vocoder
submitted will meet all the requirements and performance criteria.  It was agreed that should this happen, the
vocoder selection process will be re-evaluated.

4.5.1.4 ATC environmental testingATC environmental testing

4.5.1.4.1 The environmental testing includes simulating the environment in which the vocoders are
going to be used.  Pilots and controllers are involved in the environmental testing together with
pseudo-cockpits and control centres.  The environmental conditions are achieved by setting up one area as a
cockpit using aircraft background noise and setting up another area as a control centre, including centre
background noise and the passing of the voice signals through a complete channel simulator.  ATC scenarios
are to be used so as to test all elements of the vocoder.

4.5.1.4.2 Again, it was understood by the meeting that it was possible that none of the vocoders
submitted would be acceptable to the ATC users.  In this case, the vocoder selection process would be
re-evaluated and other options considered (i.e. pre-processing techniques, specific development of a vocoder,
etc.).

4.5.2 Validation of vocoder requirementsValidation of vocoder requirements

4.5.2.1 The working party is validating all of the vocoder requirements as part of its activities.  In
particular, it is considering characteristics of the digital channel (D8PSK), and of the ground infrastructure.

4.5.3 Progress to dateProgress to date

4.5.3.1 The Federal Aviation Administration (FAA) has taken responsibility to carry out the “initial
testing to qualify vocoders”.  Four vocoders were submitted by 30 June 1995.  The FAA carried out the
requirement verification tests and found that all four of the vocoders fell short of the back-to-back delay
requirement.  After 15 October 1995, one additional vocoder was submitted and the FAA is now in the
process of testing this unit.
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4.5.3.2 In conjunction with the above work, the FAA has set up a process for generating accented
input tapes and have distributed a package (including background noise tapes, microphone, sound level meter
and instructions) to relevant States.  The generation of accented tapes is now almost complete and a full set of
input tapes will be available in the FAA shortly.

4.5.3.3 The work programme for the testing and validation of the vocoder currently being considered,
assuming that the initial verification testing is successful, is as follows:

May 1996 ! start of initial testing
July 1996 ! initial testing completed
August 1996 ! start of user interactive testing
April 1997 ! combine results from user interactive tests and select a vocoder
April 1997 ! start validation flight trials
August 1997 ! complete flight trials
August 1997 ! presentation of the final results

Note.! This schedule would permit the panel to agree on the vocoder selection by September 1997.

4.5.3.4 The meeting noted that in the aeronautical mobile-satellite service (AMSS) the application of
a 4.8 kbits/s vocoder is being proposed which is expected to be used in the Inmarsat Aero-I service (AMBE
algorithm).  Concern was expressed on the possible proliferation of vocoders and it was suggested to
investigate whether a vocoder with the AMBE algorithm requirements could be included in the vocoder
selection process.  This could reduce equipment costs.  In this context, the meeting noted that each vocoder
might be subject to intellectual proprietary rights, resulting in license fees.

4.6 DDRAFT RAFT SSTANDARDS AND TANDARDS AND RRECOMMENDED ECOMMENDED PPRACTICES RACTICES (SARP(SARPSS)) AND GUIDANCE MATERIAL AND GUIDANCE MATERIAL

4.6.1 The meeting noted the draft SARPs for the future VHF integrated voice and data link system,
as contained in Appendix D to the report on this agenda item.  Also, draft guidance material, including the
operating concept, was presented and noted by the meeting.  This information is contained in Appendices E
and F to the report on this agenda item.

4.6.2 The meeting agreed that the material in Appendices D, E and F could be used for further
development of the SARPs.

4.7 LLABORATORY AND FLIGHT TESTING OF ABORATORY AND FLIGHT TESTING OF VDL/3VDL/3 PROTOTYPES PROTOTYPES

4.7.1 The United States has developed prototype VHF digital radios incorporating many of the
features of the TDMA VDL/Mode 3 proposed SARPs using 10.5 kBd and D8PSK.  Extensive laboratory
tests have been conducted to determine system performance under controlled conditions.  Flight tests were
conducted for various propagation environments and the results were presented to AMCP Working Group D
(San Francisco).  Future testing will include higher spatial volume and ranges and supporting verification of
link margin estimates.
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4.7.2 It was noted that the validation efforts in support of the physical layer for VDL Mode 2 have
applicability to the future validation of Mode 3, as both utilize the same physical layer specification.  The
meeting noted the similarity between the early results from tests conducted in the United States and Japan and
stressed the need to ensure the commonality between the physical layers of both modes to facilitate the
availability of multimode radios for the user community.

4.8 FFUTURE WORKUTURE WORK

4.8.1 The meeting identified various areas of concern related to the proposed integrated voice and
data communication system (VDL Mode 3) with respect to the system's ability to meet the requirements and
desirable features, as contained in Appendix B to the report on this agenda item.

4.8.2 The meeting agreed that Working Group D should continue with the development of VDL
Mode 3 with the objective of alleviating these concerns.

4.8.3 It was also noted that future work should also include the general methods to be
recommended for the transition to the new system, including the development of frequency planning criteria.

4.8.4 Further aspects on the future work programme of AMCP and Working Group D, relating to
the development of SARPs for VDL Mode 3, are discussed in the report on Agenda Item 8.

4.8.5 The meeting was informed that some similarities between the proposed air-ground integrated
voice/data system and the data link for navigation and surveillance applications were identified.  Working
Group D had concluded, however, that developing a single common standard to support air-ground voice and
data communication, as per Recommendation 6/2 of the SP COM/OPS/95 Divisional Meeting, and
navigation and surveillance application, as per Recommendation 6/3 of the same meeting, was not desirable
due to the associated penalty in time to complete the necessary work.  It was also recognized that the effects
of merging communication, navigation and surveillance functions are not fully explored and would require
careful study by ICAO.  The meeting concurred with this opinion.

4.8.5.1 Aspects on the future work are addressed in the report on Agenda Item 8.

! ! ! ! ! ! ! !


