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A g e n d a  I t e m  1 :
Development and validation of draft amendments to existing AMSS SARPs

1.1 INTRODUCTION

1.1.1 The development of draft amendments to the Standards and Recommended Practices
(SARPs) for the aeronautical mobile-satellite service (AMSS) was begun by the fourth meeting of the
Aeronautical Mobile Communications Panel (AMCP/4) in 1996. This panel tasked Working Group A (WG-A)
to amend and maintain AMSS SARPs and guidance material, to take account of:

a) evolutionary developments by the satellite system providers of existing AMSS compliant
system;

b) technical considerations that have arisen, and may continue to arise, during the initial
period of operation of the AMSS;

c) requirements for transit delays developed by other ICAO bodies; and

d) errors that have been identified during the initial period of operation of the AMSS.

1.2 The fifth meeting of AMCP (AMCP/5) noted the progress of the AMSS SARPs
development work and recognized that the timely release of the amended SARPs would be desirable, in view
of the interest by users.

1.3 PROPOSED AMSS SARPS AMENDMENTS

1.3.1 The proposed AMSS SARPs amendments (which include those necessary to incorporate
the recently introduced Inmarsat Aero-H+ and Aero-I services) are contained in Appendix A to the report
on this agenda item.

1.3.2 The meeting noted that the amended AMSS satellite subnetwork provided both packet data
and circuit-mode voice services. The packet data service was compliant with the aeronautical
telecommunication network (ATN) through the definition of an interface based on ISO 8208 subnetwork
access protocol. The circuit mode voice service was defined in such a way as to ensure interoperability while
avoiding standardization of internal implementation details. The proposed amendments introduced a new, more
spectrum efficient circuit-mode voice channel and a new voice coder. The voice coder had been evaluated
to show that the performance of the new 4.8 kbits/s coder was statistically equivalent to the existing 9.6
kbits/s codec under most noise environments. This conclusion had been reached on the basis of comparative
tests conducted using diagnostic rhyme test (DRT) and mean opinion score (MOS).

1.3.3 The meeting was informed that the proposed amendments would enable the development of
smaller, lighter and less expensive avionics, extending the provision of AMSS services to a greater range of
aircraft types and numbers than equipment designed to comply with the existing AMSS SARPs.
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1.3.4 The meeting recalled that the development of the current AMSS SARPs initially drew heavily
on material from the Inmarsat System Definition Manual (SDM). The SARPs contain the subset of SDM
requirements that are necessary for interoperability and to support the aeronautical mobile-satellite (route)
service AMS(R)S. Information in the SDM unique to public correspondence and airline administrative
communications was not included in the SARPs, other than for ensuring that priority requirements of air
traffic services (ATS) and aeronautical operational control (AOC) communications were met. The change
proposals (CPs) were developed along the same lines, that is, to be less constraining while still defining
unambiguously those features of the evolving system which were required to support safety and regularity
of flight service requirements. 

1.3.5 The meeting noted that the proposed changes included provisions strengthening the protection
of the global navigation satellite system (GNSS). These changes had been validated through a group
comprising experts in AMSS and GNSS characteristics and were consistent with currently known evolving
requirements for the protection of GNSS.

1.3.6 The meeting recalled that AMCP/5 had discussed two possible options for obtaining
interoperability between AMSS SARPs-compliant systems. Such systems included the Inmarsat system and
the multi-functional transport satellite (MTSAT) system, to be deployed operationally from April 2000 by
Japan to cover a major part of the Asia Pacific region. 

1.3.7 As a result of these discussions, WG-A was advised by AMCP/5 to develop a solution based
on GESs broadcasting initial search data for all such systems (“Common System Table Broadcast” solution),
since it was understood that no modifications to the aircraft earth station (AES) would be required if this
option was selected. It had since been confirmed that this option was technically feasible and the “Common
System Table Broadcast” solution had been included in the proposed SARPs amendments.

1.3.8 The 32nd Session of the ICAO Assembly was informed of the work under way within
AMCP and requested the ICAO Council to:

a) ensure that the amendments to the current SARPs to introduce the “Common System
Table Broadcast” method be processed and adopted with the highest priority; and

b) take the necessary actions to ensure the interoperability among AMSS providers based
on the said amendment of the SARPs.

1.3.9 The meeting was informed that Inmarsat and the Japan Civil Aviation Bureau (JCAB) were
negotiating the terms of an agreement for interworking of their two systems based on the “Common System
Table Broadcast” method specified in the Annex 10, Volume III, SARPs amendments developed by
AMCP/WG-A. Both organizations were reviewing in detail the operational steps required for the successful
implementation of interoperability between the two systems. These included carrying out extensive
compatibility tests prior to the start of interoperable operations, establishing mechanisms and procedures for
coordination between the Inmarsat and MTSAT network control centres and the creation of a joint problem
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resolution group. The completion of these negotiations was considered to be a matter of high priority by both
parties. The two principal objectives were to ensure:

a) that interoperability introduced no adverse operational effects into either system (while
allowing AESs easily to select the system of their choice in the joint coverage area); and

b) that interoperability would be in place at the time MTSAT entered service.

1.3.10 Both organizations would provide regular reports to relevant ICAO fora on progress with the
foregoing.

1.3.11 The meeting noted with appreciation the progress in the resolution of this important issue. It
also reasserted the fundamental requirement expressed by AMCP/5 that the ability to dynamically select
among multiple AMSS systems must not cause additional cockpit crew workload.

1.3.12 During its review, the meeting considered the available information on the validation of the
proposed amendments (see section 1.4 below).

1.3.13 The meeting noted that Digital Voice Systems, Inc. (DVSI) had claimed intellectual property
rights, including patent rights, on the vocoder technology referenced in section 4.8.5.1.2 of the proposed
amended SARPs, and that DVSI was committed to license the technology for the manufacture and sale of
aeronautical equipment, under reasonable terms and conditions, negotiated on a non-discriminatory basis. This
commitment by DVSI was deemed in accordance with the AMCP policy on patented systems, which was
based on that developed by the International Telecommunication Union (ITU) for the development of ITU-R
Recommendations. No other patent or pending patent application related to the proposed changes was known
to the participants of the meeting.

1.3.14 The meeting discussed extensively the wording of section 4.8.5.1.2. The proposed structure
of this section consisted of a generic SARPs statement and of a Note referring to a detailed specification
contained in an external document. The reason for selecting such an approach, which fell short of a full
normative specification, was that the external document in question was outside the control of ICAO, and
access to it was restricted to individuals or organizations entering into a license agreement with the patent
holder. The meeting noted that the legal advice from the Secretariat was that it would be inappropriate for
such an external document to be incorporated by reference into an ICAO Standard (“shall” requirement). The
introduction of the reference in a Note providing factual information would, however, be possible without
problems.

1.3.15 This was found to be an acceptable compromise for application to the specific  case of the
proposed AMSS SARPs amendments. The existence of a de facto  industrial standard, adopted by the
existing AMSS providers and already implemented by several AMSS equipment manufacturers, made
deviations from the specification extremely unlikely. Therefore, the inclusion of the detailed technical
specification material into an ICAO Standard would not be a necessary condition to ensure interoperability
of AMSS equipment in practice.
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1.3.16 Notwithstanding this conclusion, applicable to the specific case of the proposed AMSS
SARPs amendments, there was general agreement that the approach (structure and wording) chosen in this
case should not be construed as creating a precedent for other SARPs systems. The meeting, therefore,
concluded that future work on the general issue of the use of patented technology should be addressed under
Agenda Item 4.

1.4 SARPS VALIDATION

1.4.1 The meeting noted that Working Group A had reviewed all the change proposals that were
submitted. These were either accepted (pending validation), rejected or reworked. Upon completion of the
review process by the full working group, a Validation Sub-Group (VSG), led by Mr. E. J. Coulson, was
established to review all the accepted change proposals for validation. The VSG had worked by
correspondence and through meetings where necessary. The goal of the VSG was to ensure that the
proposed changes are unambiguous and correct, and that systems conforming to the SARPs can be produced
which are cost effective in providing communications relating to safety of flight. Valid SARPs must not exhibit
ambiguity that could result in systems with unacceptable behaviour.

1.4.2 During the validation activity, several problems were uncovered in the change proposals that
Working Group A had originally accepted. A rigid change control procedure has been applied to the review
and tracking of changes. Change proposals incorporating all amendments that were deemed necessary by
the VSG were reviewed by the working group in detail, amended as required and accepted.

1.4.3 The techniques used for the validation programme were inspection, analysis, monitoring, and
use of manufacturers’ data and  testing. Each change proposal was validated individually using one or more
of the above methods, as needed. Upon completion of the validation of each change proposal, the primary
technique used was noted in the validation status matrix (Appendix B). Contributions towards the validation
activity on a number of CPs were also received from RTCA SC165, whose assistance was gratefully
acknowledged by the meeting.

1.4.4 As well as the validation of each change proposal individually, validation was conducted on
a satellite sub-system level (i.e. end-to-end) for the 8.4 kbit/s C channel. This was done by reviewing detailed
call records from telephone calls made from an aircraft (using Aero-I, -H and H+ production avionics)
through a GES, and utilizing the public switched telephone network (PSTN).

1.4.5 As part of the validation process, conformity between SARPs and other documents was also
reviewed. The primary review documents were the RTCA Minimum Operational Performance Specifications
(DO210C with agreed amendments), RTCA Guidance on Aeronautical Mobile Satellite Service (AMSS)
End-to-End System Performance (DO215A with agreed amendments), and the Inmarsat  System Definition
Manual (Module 1 Version 1.46.03 and corresponding versions of the other modules).

1.4.6 During the validation process, the opportunity was taken to have MTSAT system technical
experts carry out a comprehensive review of the proposed CP package in order to avoid any further potential
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interoperability problems in the upgraded systems. As a result, a number of changes to the CP package were
agreed at WGA/14 and were incorporated in the proposed set of amendments in Appendix A.

1.4.7 The techniques used for validation of the change proposals are summarized in Appendix B.
The inspection and analysis technique was used in validating most change proposals (63 of 113). All change
proposals that addressed an aspect of new technological developments were underpinned by the validation
of the technology through one of the other validation methods. Analysis was used to evaluate those change
proposals which contained a specification which had a direct bearing on link performance. Link budgets for
the service were reviewed as part of the validation process.

1.4.8 To show correct system operation and provide evidence that certain change proposals do
indeed contain technically correct and accurate requirements, traces of protocol exchanges and equipment
state reporting were used. Where change proposals contained technical requirements, the validity of these
requirements was checked by ensuring that physical equipment could indeed be designed and built that could
comply with the requirements. To validate these changes, manufacturers test data was obtained and
reviewed.

1.4.9 Validation was not required for change proposals affecting SARPs guidance material (21 of
113). However, some discrepancies in these CPs were noted, for which revised CPs were drafted
accordingly.

1.4.10 The meeting was informed that the complete package of all the validated change proposals
generated by WG-A, including the justification of individual changes, was available on the ICAO AMCP news
server . A complete listing of all documents submitted to and reviewed by WG-A and the validation sub-group
is contained in Appendix C to this agenda item. Copies of these documents had been provided to the ICAO
Secretariat to be archived. Where a document was available in electronic form, an electronic copy had also
been provided.

1.4.11 After the review of the SARPs validation material, it was agreed that the proposed
amendments contained in Appendix A to this agenda item were mature, complete and validated. Therefore,
the meeting developed the following recommendation:

RSPP Recommendation 1/1 — Amendment to Annex 10 AMSS SARPs

That Annex 10, Volume III be amended as shown in Appendix A to the
Report on Agenda Item 1 to include the proposed changes to the AMSS
SARPs.
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1.5 AMS(R)S SPECTRUM ISSUES

1.5.1 The meeting was informed that since AMCP/5, WG-A and WG-F had continued work on
issues involving spectrum suitable for AMS(R)S communications. Paramount among the issues was the
impact of the reallocation of the bands 1 545 - 1 555 MHz and 1 646.5 - 1 656.5 MHz from an exclusive
AMS(R)S allocation to a generic allocation in the mobile satellite service (MSS). These bands are the
frequencies of operation for the current (and amended) AMSS SARPs. While the footnotes accompanying
the reallocation make provisions for the priority and pre-emption, if necessary, of other services in favour of
AMS(R)S communications within a network that supports AMS(R)S, there is no provision that guarantees
aviation’s access to any portion of the bands for AMS(R)S. Thus, if no network operator licensed in the bands
exercised the “option” to implement AMS(R)S communications, none of the spectrum would be available to
aviation for safety communications purposes.

1.5.2 In accordance with discussions in AMCP/5, material developed  by WG-A was made
available to the newly-formed WG-F for consideration in analyses of the situation, for forwarding to States
for information, and for forwarding to appropriate ITU bodies for possible further action with regard to the
WRC-97 reallocation. In its first meeting, 14 to 18 September 1998, WG-F reviewed the work and
recommended further action by WG-A in development of input material to the ITU-R processes.

1.5.3 In its 14th meeting, WG-A progressed development of such material, in the following forms:

a) material supporting the ICAO-stated AMS(R)S spectrum requirements;

b) material explaining the nature of aviation’s operational requirements for AMS(R)S and
the background of ICAO policies with regard to utilization of AMS(R)S spectrum; and

c) material suggesting possible footnote language or alternative provisions that might resolve
the problems.

1.5.4 The meeting noted with appreciation that  the International Air Transport Association (IATA)
had contributed significantly to the development of the material supporting the aviation spectrum requirements,
referred to at 1.5.3 a) above, and that the material would form the main basis of the ICAO submission to the
forthcoming ITU-R Working Party 8D (WP 8D) meeting (19 to 28 April 1999), as a contribution to the ITU-R
studies undertaken in response to WRC-97 Resolution 218. The meeting was informed that the Aeronautical
Radio Inc. (ARINC), the Airline Telecommunications and Information Services (SITA) and IATA planned
to participate to the WP 8D meeting to support to the aviation spectrum requirements 

1.5.5 The meeting reviewed the material developed as per 1.5 3 b) and c) above and deemed it
appropriate for wider dissemination in national, regional and international fora where spectrum allocations are
addressed, as a valuable aid to the presentation of the aviation position regarding AMS(R)S spectrum. The
material is contained in Appendix D to the report on this agenda item. The meeting was informed that
Working Group F will consider the material in its review of the draft ICAO position at ITU WRC-2000.
Members were invited to make use of the material for their preparation at ITU WRC-2000.
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1.5.6 The meeting was informed that the draft ICAO position relating to the forthcoming ITU
WRC-2000, including the AMS(R)S related aspects, had been submitted to all ICAO Contracting States and
relevant international organizations for comment and use in the preparation for the Conference. A final review
of the ICAO position, in light of the comments received, would be undertaken by the Air Navigation
Commission in its next session. Following approval by the ICAO Council, the ICAO position would be
dispatched to all Contracting States and relevant international organizations and submitted to the ITU
WRC-2000. 

1.5.7 ICAO would also undertake, wherever possible, to present the ICAO position to regional
telecommunication organizations, such as the Conferencia Interamericana de Telecomunicaciones (CITEL),
the Asia-Pacific Telecommunity (APT), the Conférence Européenne des Administrations des Postes et des
Télécommunications (CEPT) and the Union Panafricaine des Télécommunications (UPAT). The meeting
noted that active participation of aeronautical (including AMS(R)S) experts from ICAO Contracting States
in support of this activity was required.

— — — — — — — —


