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Agenda Item 4: Future work

4.1 INTRODUCTION

4.1.1 Under this agenda item, the meeting discussed a number of topics on which further work by
the panel might be required and reviewed the organization of the related activities in the working groups.

4.2 AREAS OF FURTHER WORK

4.2.1 Multi-carrier techniques for the high frequency data link (HFDL) system

4.2.1.1 The meeting reviewed the results of a study developed by the Polytechnical University of
Madrid under the supervision of Aeropuertos Españoles y Navegación Aérea (AENA), comparing the
performance between single-carrier and multi-carrier techniques for the HFDL system through analysis and
computer simulations. Multi-carrier modulation represents an evolution of the HFDL technology, compared
with the single-carrier modulation specified in the Standards and Recommended Practices (SARPs).

4.2.1.2 The meeting noted with interest that the multi-carrier systems presented in the study could
potentially support transmission rates up to 4 800 bit/s, with delays that are compatible with interactive
communications (such as voice communications). It was also noted that linear amplifiers, with the associated
greater cost and complexity, would be required to implement the technique. The meeting agreed that potential
future applications of the techniques could be investigated by Working Group E.

4.2.2 Security requirements for ATC communications

4.2.2.1 The meeting was informed of occurrences of illegal intrusion by “phantom controllers” in air
traffic  control (ATC) communications in several States and noted that transition to digital voice
communications from current analogue voice communications could contribute to limit such occurrences.
Other effective measures included frequency management and operational procedures. It was noted,
however. that increased automation of CNS functions could potentially decrease the ability to detect security
infringements.

4.2.2.2 The meeting recalled that one of the general requirements for future air traffic services
(ATS) air-ground communications systems developed by AMCP/4 was that a system must include the
capability to provide a degree of security from unauthorized users (e.g. phantom controllers). The degree of
security provided in the VDL Mode 3 needed, therefore, to be appraised as a part of its validation. 
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4.2.3 Progress and status of VDL Mode 3

4.2.3.1 The meeting noted that the evaluation of the vocoders for VDL Mode 3 had been completed.
One vocoder, the Digital Voice Systems, Inc. (DVSI) vocoder, met all the requirements and would be
recommended for adoption if:

a) flight tests were satisfactorily completed; 

b) European language tests were satisfactorily completed; and

c) DVSI was prepared to agree acceptable licensing conditions.

The meeting noted that the work on the vocoder was expected to be completed by September 1999.

4.2.3.2 The meeting was informed that the contender vocoder manufacturer, OKI, which had been
disadvantaged by the ambiguous formulation of the test conditions for the evaluation, had decided not to avail
itself of the offer to submit a new vocoder for evaluation, due to the considerable costs associated to the
development of a new vocoder. The meeting gratefully acknowledged the contribution by OKI to the vocoder
selection and expressed regret for the missed opportunity. 

4.2.3.3 The meeting noted the concerns expressed by Working Group D with regard to vocoder
patent issues and was informed that ICAO would conduct a legal review of its policy for dealing with
patented technology in SARPs in response to the concerns expressed by Working Group D. It was agreed
that Working Group D would not address this issue and that the Secretariat would develop a proposal for draft
SARPs for presentation directly to the panel.

4.2.3.4 The meeting was informed that the validation of VDL Mode 3 SARPs would be completed
by September 1999. The availability of these SARPs by September 1999 would enable AMCP to review them
during the first quarter of 2000. An issue of concern which might induce delays in the SARPs development
and validation process was the human factor aspect. The ICAO Flight Safety and Human Factors Study
Group (HFSG) was involved in the resolution of this issue.

4.2.3.5 A more general concern with the validation was expressed by the meeting, which noted that
full validation of new systems had proven very difficult to achieve in advance of actual operational
implementation. While the problem was generally recognized, views differed as to the solution. One view was
that it must be accepted that when new systems commence operational implementation, deficiencies may
come to light, and mechanisms must exist to allow appropriate changes to be made as needed. Another view
was that SARPs validation campaigns should be conducted in a more rigorous manner, so as to yield mature
and stable SARPs that would not require frequent changes. While such campaigns would, in general, be more
onerous in terms of resources required, it was recognized that the cost of solving a SARPs deficiency during
the validation phase would, in general, be considerably lower than the cost of solving it when the operational
implementation had already started.
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4.2.4 Channel labelling issues

4.2.4.1 A human factor issue of significant concern, related to the impact of the planned channel
labelling scheme for VDL Mode 3, was also discussed. The meeting recalled that similar concerns had been
expressed with regard to the channel labelling scheme adopted for the introduction of 8.33 kHz channels.

4.2.4.2 The meeting acknowledged that it would be difficult to attempt to modify the 8.33 kHz
channel labelling because of the advanced stage of its implementation in view of the planned introduction of
mandatory carriage of 8.33 kHz radios in the upper airspace of the European core area. The meeting,
however, acknowledged that timely steps should be taken to address this important issue in a pro-active
manner to prevent potential safety hazards. 

4.2.4.3 Such steps included the monitoring of the human factors impact of the introduction of
8.33 kHz in the European upper airspace before extending the 8.33 kHz to more critical lower airspaces and
studies of the human factors aspects of the proposed VDL Mode 3 channel labelling as a part of the Mode 3
validation effort. The meeting was informed that European Organisation for the Safety of Air Navigation
(EUROCONTROL), through its 8.33 kHz Project Management Cell, would contribute to the monitoring effort
in coordination with the International Federation of Air Line Pilots’ Associations (IFALPA).

4.2.4.4 It was also suggested that one effective way of focussing effort and attention on the issue
would be to devote to it an AMCP/7 agenda item. Working Group D was tasked to continue its work on the
matter and develop the required material for review by AMCP/7.

4.2.5 Progress and status of VDL Mode 4

4.2.5.1 The meeting was informed that the validation of VDL Mode 4, including flight testing, was
expected to be completed by August 1999, except with regard to the automatic dependent surveillance-
broadcast (ADS-B) requirements.

4.2.5.2 The meeting discussed some issues of concern related to VDL Mode 4, that might induce
delays in the SARPs development, validation or implementation. In particular, the meeting recalled that
AMCP and the Secondary Surveillance Radar Improvements and Collision Avoidance Systems Panel
(SICASP) had been tasked by the ANC to evaluate the performance of data links to support ADS-B, with
the intent of satisfying operational requirements while ensuring the non-proliferation of data links. The
principal focus of this activity had been VDL Mode 4 and the secondary surveillance radar (SSR) Mode S
extended squitter. Uncertainty on the operational role of ADS-B could affect the assessment of VDL Mode
4 with regard to surveillance applications in comparison with the SSR Mode S extended squitter. 

4.2.5.3 The meeting was informed, however, that there were indications that the two systems should
be considered complementary rather than exclusive. The meeting was advised that this view appeared to be
shared by the technical sub-group of the SICASP, and expressed the hope that further coordination with
SICASP would be useful in order to ensure maximum operational flexibility and mutual synergy of the two
systems. 
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4.2.5.4 The meeting also noted that the original target of limiting the proliferation of data links
appeared unlikely to be fully met. In this connection, the meeting noted that ongoing technology assessments
in the framework of the Safe Flight 21 programme in the United States would assist in determining long-term
data link requirements. It is expected that, in the longer term, AMCP would be able to address this matter in
detail.

4.2.6 VDL Mode 1

4.2.6.1 The meeting was informed that Working Group D, as a part of its VDL SARPs development
activities in preparation for AMCP/7, would develop a proposal to remove the VDL Mode 1 specifications
from the VDL SARPs, due to the lack of known or planned implementation of Mode 1.

4.2.7 Satellite communications

4.2.7.1 The meeting noted that, following the completion of the development of the draft amendments
to the current AMSS SARPs, the work related to those SARPs (ANC Task CNS-8702 refers), would be
limited to the resolution of interoperability issues among AMSS systems as they arose. The meeting was
informed that the resolution of the interoperability issues between the multi-functional transport satellite
(MTSAT) and the Inmarsat system appeared to be in progress. However, new issues had been identified with
regard to compatibility of current AMSS SARPs equipment and next-generation satellite systems (NGSS)
(Iridium) equipment on the same aircraft, and work would be undertaken by Working Group A to address
them.

4.2.7.2 Work on NGSS would be progressing after the positive assessment of the Iridium system,
with a view to completing the development high-level generic NGSS SARPs. The meeting was informed that
Working Group A would target completion of the related validation efforts in time for AMCP/7. The
development of additional Iridium system-specific material would also be undertaken by the group. The
meeting was informed that the Secretariat had developed a proposal for a new ANC Task description
addressing the development of NGSS SARPs.

4.2.7.3 The third area of work related of satellite communications identified by the meeting was the
development of radiotelephony procedures for the AMSS services (ANC Task CNS-7402). The meeting
recalled that the task had been assigned to Working Group A by the Secretariat in the past but lack of
resources had prevented progress so far. 

4.2.7.4 The meeting noted that the work programme of the panel would be updated to reflect more
closely the three tasks described above. The proposed draft work programme to be submitted to the Air
Navigation Commission is contained in section 4.5 of the report on this agenda item.

4.2.8 Wireless gate link

4.2.8.1 The meeting was informed that EUROCONTROL had undertaken a study, scheduled to be
completed in early 2000, on wireless airport communication systems (WACS) for aircraft on the surface of
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airports. Applications of such a link would range from the transfer of airline operation information to air traffic
service information including potential collaborative decision making (CDM) uses. The systems under analysis
were based on technologies developed for wireless local area networks (LANs). These systems would allow
voice and/or high-speed data exchanges. Most of such commercial non-aeronautical systems would operate
in non-aeronautical spectrum in the band 1 - 17 GHz.

4.2.8.2 The meeting was informed that the study would assess technology, requirements, spectrum
and technical issues, costs and benefits, and that a report on the feasibility of, and the interest in these systems
was planned to be provided to the AMCP/7 Meeting. It was noted that ATS applications of these systems
required ATN compatibility. Also, security consideration should be investigated.

4.2.9 VHF spurious emission limits

4.2.9.1 Recommendation 3/2, contained in the report on Agenda Item 3, addresses future work on
the development of criteria for VHF spurious emission limits.

4.2.10 Miscellaneous changes to VDL Mode 2 SARPs

4.2.10.1 The meeting was informed that during the development of VDL Mode 2 equipment, some
inconsistencies and defects, mainly related to connectivity of VDL Mode 2 with the ATN, had been identified
in the detailed VDL Mode 2 SARPs. It also noted that a future evolution of the VDL Mode 2 subnetwork
could, in principle, be envisaged, in order to remove certain simplifications of its design that constrained its
capabilities within the context of the ATN.

4.2.10.2 The meeting reviewed some potential alternative approaches to deal with corrections
and/or enhancements to the SARPs.

4.2.10.3 It was noted that any ICAO Contracting State could report deficiencies of the SARPs
and propose appropriate changes to the SARPs to the  ICAO Secretariat at any time. The Secretariat would
then assist the Air Navigation Commission in assessing the proposed changes, either directly or through
consultation with AMCP, industry bodies or individual experts. It was noted that this would remain to be the
main mechanism for amending existing SARPs.

4.2.10.4 The meeting recalled that AMCP/5 Recommendation 2/1 — Reorganization of SARPs
for VDL Modes 1 and 2 had called for proposals to reorganize the SARPs for VDL Modes 1 and 2 into a
“core” section and an appendix at the time of the introduction of VDL Mode 3 SARPs. It was expected that
the work would be completed by AMCP/7. The resulting VDL material would be arranged so that the actual
SARPs material would be limited to high-level provisions, with the technical details placed in separate
documents. This material also contained the main provisions relating to ATN connectivity.

4.2.10.5 The meeting considered that, with the proposed VDL SARPs reorganization, it was not
likely that the SARPs material would be affected by frequent changes or corrections. More generally, since
the validation process must ensure that SARPs are mature, complete and stable, there was a general
consensus that frequent changes or corrections to SARPs were not acceptable and should not be encouraged.
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4.2.10.6 In light of the planned proposal to reorganize the VDL SARPs, the meeting concluded
that the detailed specifications that were likely to be affected by the proposed corrections would most likely
no longer be located in SARPs, but rather in implementation manuals whose update would not be subject to
the SARPs amendment procedure and could be coordinated directly with the Secretariat and the ANC. It was
therefore deemed advisable to address the methodology for incorporating changes to these specifications after
the SARPs reorganization.

4.3 ORGANIZATION OF THE WORKING GROUP
ACTIVITIES

4.3.1 When considering the future work of the panel, the meeting recognized the need for the
continuation of Working Groups A, B, D, E and F.

4.3.2 Activities for Working Group A

4.3.2.1 The following activities were identified for Working Group A:

a) monitor the progress of development of interoperability among AMSS networks
complying with the current AMSS SARPs;

b) assess performance data for the candidate NGSS;

c) continue development and validation of high-level generic NGSS SARPs and of system
specific provisions;

d) investigate and resolve potential incompatibility issues among AMSS networks complying
with the current AMSS SARPs, planned NGSS systems and other CNS systems;

e) study voice networking issues related to the introduction of multiple heterogenous AMSS
systems;

f) support the work of Working Group F on AMS(R)S spectrum; and

g) review Annex 10 radiotelephony procedures.

4.3.3 Activities for Working Group B

4.3.3.1 The following activities were identified for Working Group B:

a) develop frequency planning criteria for VDL Modes 2, 3 and 4;

b) assess potential aircraft and co-site constraints for VDL;
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c) develop guidelines for the introduction of VDL into the VHF band;

d) address the need for developing spurious emission limits as per Recommendation 3/2 of
AMCP/6, subject to the action taken on this recommendation by the ANC; and

e) study the need to increase the spectrum allocated to the aeronautical mobile (route)
service in the band 117.975 - 137 MHz, taking into account spectrum requirements for
VHF communication systems operating in the VHF band, including the introduction of
future digital systems in this band (AMCP/4 Recommendation 2/3 refers);

4.3.4 Activities for Working Group D

4.3.4.1 The following activities were identified for Working Group D:

a) complete validation VDL Mode 3;

b) complete validation VDL Mode 4;

c) complete coordination with ICAO Flight Safety and Human Factors Study Group on
outstanding items;

d) review channel labelling;

e) restructure SARPs for VDL Mode 2 and propose deletion of Mode 1;

f) complete coordination with SICASP on the need for SARPs for the ADS-B systems;
develop common document; complete coordination with ADSP;

g) review future data link requirements as per Recommendation 4/2 of AMCP/5;

h) develop proposals concerning updating of manual on VDL Modes 2, 3 and 4 technical
details; and

i) global signalling channels for VDL Mode 4.

4.3.5 Activities for Working Group E

4.3.5.1 The following activities were identified for Working Group E:

a) frequency coordination assignments for HF data link in the aeronautical HF bands
between 2.8 - 22 MHz;

b) coordination for worldwide HFDL candidate frequencies;
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c) effect on SARPs of multiple service providers for HFDL; 

d) develop material relating to the transition from HF voice to HF data; and

e) consider the use of multiple-carrier HF data link techniques.
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4.3.6 Activities for Working Group F

4.3.6.1 The following activities were identified for Working Group F:

a) develop a draft ICAO position for the ITU WRC-2000;

b) prepare necessary amendments to the Handbook on Radio Frequency Spectrum
Requirements for Civil Aviation including Statement of Approved ICAO Policies;

c) review aspects related to coordination with regional telecommunication organization;

d) future use of the band 108 - 137 MHz in the light of the introduction of air-ground data
links; and

e) consider a simplified method for assessing compatibility between FM broadcasting and
ILS/VOR/COM in the frequency range 108 - 137 MHz.

4.3.7 The following meetings for the various working groups are foreseen:

a) Working Group A September 1999 Toulouse (France)

January 2000 Kobe (Japan)

b) Working Groups B/D September 1999 Toulouse (France)

January 2000 Rio de Janeiro (Brazil)

c) Working Group E August 1999 Ireland

Spring 2000 Iceland (provisional)

d) Working Group F May 1999 Bangkok (Thailand)

October 1999 An invitation to organize the
meeting at the ICAO Western
and Central African Office has
been received
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* Part of the validation sub-group activities

4.3.8 Appointment of rapporteurs of working groups

4.3.8.1 The meeting was informed that Dr. H.L. van Noort would retire from active service after
the  closure of AMCP/6 and would no longer be available as Rapporteur of Working Group B. The meeting
wished to put on record its deep appreciation for the outstanding support to the extremely complex and highly
technical matters raised in the working group. The meeting wished him well in his newly acquired qualification
as a grandfather.

4.3.8.2 The meeting agreed to the following rapporteurs for the various working groups:

a) Working Group A: Mr. A. Pickens (IBAC);

b) Working Group B: Mr. J. Mettrop (United Kingdom);

c) Working Group D: Mr. K. van den Boogaard (IATA);

d) VDL 3 Validation Sub-group: Mr. B. Eckstein (United States);

e) VDL 4 Validation Sub-group: Dr. A. Schlereth (Germany);

*f) VDL 3 Vocoder Sub-group: Mr. D.A. Farncombe (United Kingdom);

g) Working Group E: Mr. L. Jonasson (Iceland); and

h) Working Group F: Mr. S. Mitchell (United Kingdom).

4.4 PLANNING FOR THE AMCP/7 MEETING

4.4.1 Having identified the tasks to be accomplished by the working groups, the panel agreed to
a tentative planning of the AMCP/7 Meeting in the year 2000 and recommended as follows:

Recommendation 4/1 — AMCP/7 Meeting

That ICAO make provisions for the convening of the seventh meeting of the
AMC Panel in the year 2000.
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4.5 WORK PROGRAMME

4.5.1 With respect to the work programme of the AMCP, the following changes were proposed
by the meeting:

Work programme

ANC Task No. Work Programme Item
Estimated

Completion
Date

CNS-8702 1) Develop, as required, SARPs and guidance material
relating to the physical and operational aspects of
interconnecting or interfacing different compatible AMSS
networks as well as dissimilar networks.

1999

CNS-8702 2) Identify, as required, network elements, conditions or
functions that will have institutional implications in the
provision of an over-all global communications, navigation,
and surveillance (CNS) system.

1999

CNS-9102 3) Carry out the fact-finding and conduct the necessary
studies for the development and implementation of an
air-ground very high frequency (VHF) digital link (VDL)
for air traffic services (ATS) and aeronautical operational
control (AOC) requirements for the air-ground integrated
voice and data link system.

2000

CNS-9603 4) Carry out the fact-finding and conduct the necessary
studies for the development of data links for navigation and
surveillance requirements.

2000

CNS-9602 5) Develop guidance material for the implementation of
HFDL for ATS and AOC requirements, including material
related to the use and protection of the HF spectrum.

2000

CNS-9102
CNS-9603

6) Develop guidance material and SARPs, as necessary,
related to over-all system control and implementation.

2000

CNS-9102
CNS-9603

7) Maintain necessary liaison with other panels concerned
with data links and ensure compatibility and
inter-operability with the aeronautical telecommunication
network (ATN) concept as required.

2000

CNS-7002 8) Develop material relevant to the protection of aeronautical
eletromagnetic spectrum from interference and incursion
by non-aeronautical interests.

Ongoing

CNS-8702 9) Develop, as necessary, proposals to resolve interoperability
and compatibility issues associated with the introduction of
AMSS systems.

2001
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ANC Task No. Work Programme Item
Estimated

Completion
Date

CNS-99XX 10) Assess the acceptability of next-generation satellite
systems (NGSS) for AMS(R)S and develop SARPs and
guidance material, as necessary, for NGSS.

2002

CNS-7402 11) Review Annex 10 radiotelephony procedures to include
AMS(R)S and digital communications.

2000

— END —


