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A g e n d a  I t e m  2 :
Progress of the work on next-generation satellite systems

2.1 INTRODUCTION

2.1.1 The meeting recalled that AMCP/5 had developed the following recommendation, regarding
next-generation satellite systems for AMS(R)S:

“Recommendation 5/1 — Next-generation satellite systems (NGSS)

That an appropriate ICAO body:

a) develop acceptability criteria for the use of next-generation satellite
communication systems as an aid to air traffic services; and

b) develop SARPs and guidance material, as necessary, for
next-generation satellite communications systems.”

2.1.2 In reviewing the recommendation, the Air Navigation Commission had noted it and instructed
AMCP to undertake the recommended work giving priority to the activities as per part a) of the
recommendation.

2.2 DEVELOPMENT OF ACCEPTABILITY CRITERIA
FOR NEXT-GENERATION SATELLITE SYSTEMS

2.2.1 The meeting was informed that Working Group A had completed its work on
Recommendation 5/1 a) by developing a set of acceptability criteria. Three candidate NGSS satellite services
providers (Iridium, ICO and Boeing) had participated in the development of the criteria. The criteria, as
amended by the panel discussion, are contained in Appendix A to the report on this agenda item. Detailed
explanation and discussion of the criteria are provided in Appendix B.

2.2.2 In its review of the criteria, the meeting identified the need for a number of modifications to
the proposed criteria to clarify and/or strengthen the requirements. 

2.2.2.1 Criterion A was amended to clarify the requirements relating to the type of ITU allocation
of the band in which a candidate system is operating. Criterion B was amended to clarify that the priority,
precedence and pre-emption requirements addressed by the criterion should be applied within the satellite
network, consistently with the current AMSS SARPs requirements. Criterion I was amended to specify
quantitatively the required satellite coverage as a fraction of the global coverage.

2.2.2.2 The meeting also agreed that it was inappropriate to specify to which type of airspace the
acceptability level established for the criteria was applicable, and that the general term “minimum acceptability
level” should be used instead.



AMCP/6-WP/30

2-2 Report on Agenda Item 2

2.2.2.3 The meeting was informed that ITU-R Recommendation  M.1234, referred to in Criteria J
and K, addressed only geostationary satellite networks in the bands 1 545 to 1 555 MHz and 1 646.5 to
1 656.5 MHz, and could therefore not be directly applied to all candidate NGSS systems. Criteria J and K
were therefore amended accordingly.

2.2.3 The meeting concurred that the purpose of the acceptability criteria was not to replace
SARPs development and validation; rather, they were meant to provide a means of informally assessing the
potential suitability of a system for AMS(R)S use.  Hence, partial non-compliance with some of the criteria
would not necessarily prejudge the result of the assessment.  This stipulation was deemed reasonable
considering that successful completion of an acceptability assessment would lead to a recommendation for
continued development of SARPs, and that the associated SARPs validation process would be ultimately
responsible for resolving any technical issues of concern.

2.2.4 After completing its review of the criteria, the meeting agreed that the criteria and related
explanations in Appendices A and B to the report on this agenda item should be used to perform future
acceptability screening of candidate NGSSs for AMS(R)S use. The meeting therefore developed the
following recommendation:

Recommendation 2/1 — Acceptability criteria for next-generation
satellite systems

That ICAO apply the criteria and related explanation in Appendices A and B
when performing future acceptability assessment of candidate satellite
communications systems for AMS(R)S.

2.3 ACCEPTABILITY ASSESSMENT OF THE
IRIDIUM SYSTEM

2.3.1 The Iridium system launched its first satellite in May 1997 and completed a full constellation
of sixty-six operational satellites in May 1998. The system became operational in late summer 1998, and
entered commercial service on 1 November 1998 with a full constellation of sixty-six satellites and six on-orbit
spares. 

2.3.2 The first telephone call using an engineering model of aircraft earth station (AES) equipment
was completed early in October 1998. Orders for single channel voice capable AES equipment had been
received, with production on schedule for delivery during the first quarter of 1999. A series of demonstration
flights was provided to Working Group A members during its January 1999 meeting. Software upgrades to
support the priority, precedence and pre-emption capabilities required for AMS(R)S service will be uploaded
to the space vehicles in early summer 1999. 
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2.3.3 Following the meeting’s review of the acceptability criteria, the results of an assessment of
the Iridium system conducted using these criteria were presented, together with the associated supporting
materials (Appendices C, D and E refer). On the basis of the material presented, the meeting concluded that
the system broadly satisfied the proposed acceptability criteria. While some of the acceptability criteria had
not been fully verified (see notes to the table in Appendix C), they were amenable to analysis based on the
partial results available at the time.

2.3.4 The meeting therefore agreed that the development of the relevant draft SARPs and
guidance material should continue as planned. The meeting also noted that, as SARPs development continued
the associated validation process would be ultimately responsible for resolving any technical issues of concern.

2.3.5 The meeting was informed that one such issue, related to Criterion A, was that of the level
of protection awarded to the Iridium service in the band in which its subscriber link operates
(1 610 - 1 626.5 MHz). In that band, in the space-to-Earth direction, the mobile-satellite service (MSS) has
a secondary allocation and, therefore, cannot claim protection from harmful interference from stations of a
primary service. Provision of AMS(R)S by an MSS system (such as would be the case of the Iridium system
once it starts providing AMS(R)S) would enhance the status of the allocation from secondary to primary
(footnote S5.367 refers), subject to agreement obtained under ITU Radio Regulations No. S9.21. While plans
for gradual withdrawal of the FS stations exist, the meeting was informed that in some countries in the region
the withdrawal would not take place before the year 2010, unless coordination takes place with these
countries under ITU Radio Regulation No. S9.21. In these States, AMS(R)S cannot be adequately protected
and may not be viable until de-commissioning of the fixed service takes place. Additionally, the meeting was
informed that there were several countries in Region 1 which allow a co-primary allocation to the fixed
service (S5.359).

2.3.6 The meeting, therefore, noted that in these countries, studies addressing the compatibility
between the MSS and FS in the band 1 610 - 1 626.5 MHz would be required in the course of the validation
of SARPs for any AMS(R)S system, such as Iridium, operating in that band.

2.4 NGSS SARPs

2.4.1 The meeting reviewed the progress on the development of draft NGSS SARPs, undertaken
by Working Group A under AMCP/5 Recommendation 5/1 b). Working Group A had followed an approach
consistent with the guidelines provided by the 32nd ICAO Assembly on formulation of SARPs. The guidelines
specify that detailed technical requirements and specifications for complex systems should be Appendices
to Annexes or placed in separate documents. 

2.4.2 In applying the guidelines, Working Group A had begun the development of high-level
“generic” SARPs, under which system-specific material could be developed. The “generic” SARPs contained
requirements applicable to any NGSS, with the details of any specific implementation to be contained in a
system-specific manual.
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2.4.3 The draft SARPs material was not considered sufficiently mature to be presented to the
meeting; however, the material had been made available for information and comments on the AMCP news
server. With the completion of the work on acceptability criteria, Working Group A would concentrate on the
development of the draft generic NGSS SARPs, related guidance material and system-specific technical
material, starting with the Iridium system, in time for AMCP/7. 

2.4.4 With regard to the target date for the completion of the SARPs validation activities, it was
noted that the validation of “generic” SARPs presented a new challenge, in so far as “generic” SARPs would
potentially accommodate a number of heterogenous systems, using different frequencies, protocols, avionics,
satellites, and ground equipment. As a consequence, system-to-system interoperability, would be assured at
the network layer only (through the ATN for data communications and to provisions to be defined for voice
communications) and, in order to conduct a thorough validation of “generic” SARPs addressing a family of
system and technology (as opposed to “conventional” SARPs), innovative approaches would need to be
developed.

2.5 NGSS-RELATED INDUSTRY ACTIVITIES

2.5.1 RTCA SC-165

2.5.1.1 The meeting was informed that RTCA Special Committee 165 (SC-165) on Aeronautical
Mobile Satellite Systems was developing minimum aviation systems performance standards (MASPS) and
minimum operational performance standards (MOPS) applicable to next-generation satellite systems (NGSS).
The MASPS would address both NGSS and the current AMSS system and would be organized with a set
of performance requirements applicable to all AMS(R)S systems and individual normative appendices as
might be applicable to individual systems. The NGSS MOPS would cover NGSSs in general, with appendices
as necessary for specific systems (MOPS for the current AMSS system have recently been completed and
are to be published as RTCA DO-210D). A copy of the current draft NGSS MOPS (version 5.5) is available
to WG-A and AMCP members on the AMCP news server.

2.5.1.2 Recalling that the 32nd ICAO Assembly had resolved that ICAO should utilize in the
development of SARPs, to the maximum extent appropriate and subject to the adequacy of a verification and
validation process, the work of other recognized standards-making organizations, the meeting expressed great
interest in being kept informed of progress of RTCA work on the topic.

2.5.2 Boeing 

2.5.2.1 The meeting was informed that the Boeing Company, in response to a Public Notice by the
Federal Communications Commission (FCC) of the United States, had filed an application on
26 September 1997 to construct, launch and operate a satellite system. The Boeing proposal described a
satellite constellation in medium earth orbit (MEO), providing AMS(R)S in portions of the 1 990 - 2 025 MHz
and 2 165 - 2 200 MHz (2 GHz) band. Boeing has conducted a preliminary evaluation of their design relative
to the acceptability criteria and the progress toward meeting the criteria was presented to the meeting.
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2.5.2.2 The meeting noted that the proposed NGSS was still under development, and that the
acceptability criteria developed by AMCP would be an important part of the system requirements and
objectives to be considered when choosing design details.

2.5.3 United States Federal Aviation Administration (FAA)

2.5.3.1 Information was provided to the meeting on current activities underway to explore use of
NGSS for communications. Information was presented, noting early acquisition of NGSS, namely Iridium, for
initial ground-ground applications in remote airspace. Air-ground applications using NGSS are also being
explored.

2.5.3.2 The meeting noted that the FAA is actively pursuing several NGSS applications, which could
lead to baselines programmes in the future. The nature and timing of such programmes will be influenced by
the content and timeliness of relevant standards such as SARPs.

— — — — — — — —


