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	SUMMARY

The Performance-based Operations Aviation Rulemaking Committee Communications Working Group (PARC CWG) initiated the FANS 1/A over Iridium (FOI) project in 2008 in the best interest of the aviation community to advance communication technology and leverage existing capabilities to meet operational needs.  The project, completed in August 2010, substantiated recommendations provided in this paper through laboratory evaluations, pre-FOI operations to evaluate performance of aeronautical operational control (AOC) communications, and FOI operations.




1. Introduction
1.1 Since 2007, use of the Iridium satellite voice and data communication services to support air transportation has grown dramatically.  Initial installations have been geared more toward the business aviation market.  However, new avionics are now available, and both ARINC and SITA, the two main communication service providers (CSPs) for aeronautical use, are currently providing Iridium satellite services supporting aircraft communications addressing and reporting system (ACARS).  This capability is referred to as ACARS over Iridium (AOI).  A number of air carrier and commercial operators are now equipped, and installations are rapidly continuing to support voice and data communications for aeronautical operational control (AOC).

1.2 In 2007, the International Civil Aviation Organization (ICAO) amended the standards and recommended practices (SARPs) in ICAO Annex 10 — Aeronautical Telecommunications – Volume III — Communication Systems, to revise aeronautical mobile satellite (route) service (AMS(R)S).  In 2010, ICAO issued Doc 9925, Manual on the AMS(R)S, to provide the guidance material on the use of Iridium for communications supporting air traffic services (ATS).  Air navigation service providers (ANSPs) are looking at Iridium as a viable solution to improve air traffic control (ATC) communications.  Aircraft operators continue to pursue widespread use, including the use of Iridium satellite short burst data service (SBD) for future air navigation system (FANS 1/A) operations worldwide.  This capability is referred to as FANS 1/A over Iridium (FOI).

2. Discussion
2.1 The Performance-based Operations Aviation Rulemaking Committee Communications Working Group (PARC CWG) evaluates technologies in a performance-based framework for their suitability as a long range communication system (LRCS).  The PARC CWG is evaluating:
· Iridium SBD – Alternative to I3 Inmarsat Classic Aero (current);

· Inmarsat – I4 Classic Aero and Swift Broadband (next generation);

· ARINC – High frequency data link (HFDL) for some performance-based operations and backup to satellite data; and

· Satellite voice communications (Iridium and Inmarsat)

· Communications supporting the United States Federal Aviation Administration (FAA) Next Generation Air Transportation System (NextGen).
2.2 In 2010, the PARC made two recommendations to the FAA, suggesting that significant operational and safety benefits would be lost unless actions are taken to sustain current communications and surveillance capabilities.  Furthermore, NextGen operational improvements will depend on appropriate and operationally acceptable communications and surveillance capabilities together with performance based navigation (PBN).  Implementing the recommendations provided herein should promote expansion of data link services, provide incentives for fleet equipage and enable performance-based operations consistent with NextGen objectives.
RECOMMENDATION 1.  Expedite the steps necessary to remove restrictions on current FOI operations to realize immediate gains in efficiency and safety benefits.

· Rationale.  Iridium is viable for controller pilot data link communication (CPDLC)/Required Communications Performance (RCP) 240 and Automatic Dependent Surveillance – Contract (ADS‑C)/type 180 operations.  

· Reduced separations.  Apply reduced ADS‑C based separations between FOI aircraft and other aircraft.  Aircraft have been certified with FOI capability and operators have received their authorization to use the FOI.  The operators also have their Required Navigation Performance (RNP) 4 authorization.
· Position reporting and identification.  Coordinate with all air traffic service units (ATSU’s) on the possibility of removing all restrictions and additional position reporting and identification requirements for FOI aircraft.  For FOI aircraft to participate in FANS 1/A operations.

· FANS 1/A over Iridium Evaluations.  Evaluations were conducted on ADS‑C report delivery and CPDLC transaction latencies, in accordance with the International Civil Aviation Organization (ICAO) Global Operational Data Link Document (GOLD).  The evaluations considered latency on ADS-C reports, actual communication technical performance (ACTP), actual communication performance (ACP), and pilot operational response time (PORT).
RECOMMENDATION 2. In the near and mid terms, plan for and implement a performance-based framework for RCP and surveillance performance specifications.

· Rationale.  Implementation of a performance-based framework will enable ANSPs to apply different service levels to eligible operators and leverage “less capable” aircraft in the same airspace.  More importantly, implementation of a performance-based framework will ensure continued operational safety.  Current operational ATC systems can potentially apply incorrect separation to an operator, aircraft type, or a single “broken” aircraft.  This is most likely occurring today where reduced ADS‑C based separations are applied, because the qualification criteria for communication and surveillance are not prescribed and there is no approval mechanism in place to ensure that the operational system complies with the criteria.

· Timely implementation.  Begin implementing a performance-based framework now and in the near term.  Based on ICAO Doc 9869, Manual on Required Communication Performance (RCP), initial performance specifications are already provided in the ICAO GOLD, First Edition, issued in June 2010.  The North Atlantic Region, the Asia-Pacific Region, and the South Atlantic Sub-Region have formally accepted the GOLD.  The performance-based framework is flexible to add performance specifications in the near and mid terms to support other operational needs, such as the use of satellite voice as an approved long range communication system (LRCS), and transition to NextGen.
· Global coordination.  Globally coordinate with ICAO and regional ATS coordinating groups to specify and prescribe airspace and service provision requirements and to recognize and use guidance material to qualify operators and aircraft capability for seamless operations, performance and interoperability.  As a minimum, changes are needed to:

· Procedures for Air Navigation Services — Air Traffic Management (PANS-ATM, ICAO Doc 4444) using performance specifications to provide global communication, navigation and surveillance (CNS) criteria for the performance-based operation, and the criteria for flight plan formats to identify aircraft equipment and capability.

· Regional Supplementary Procedures (Regional SUPPs, ICAO Doc 7030,) to provide the applicable airspace where and when a State or Region implements a performance-based operation, and to include any supplemental requirements for the operator, the aircraft equipage, flight planning, and the air traffic service provision.
· Specify criteria for the intended performance-based operation.  Revise ICAO Doc 4444 and other documents, as necessary, to specify the communication and surveillance capability and performance criteria based on the ICAO Doc 9869, Manual on RCP and the GOLD, together with the performance-based navigation criteria provided by ICAO Doc 9613, Performance-based Navigation (PBN) Manual.
2.3 FAA Action.  The FAA is in the process of accepting the recommendations of the PARC-CWG.  All restrictions to the use of Iridium in the FAA controlled oceanic airspaces are removed.  The use of FANS-1A over Iridium and the performance capability of RCP-240, as well as Required System Performance (RSP) 180, with RNP 4 will allow controller using the Ocean 21 system to apply 50nm longitudinal or 30nm lateral/30nm longitudinal separation standard on a “target of opportunity” basis.  The development of a Performance Based Communication Concept has been commenced and will be reflected in our guidance material and certification process.

3. Recommendation
3.1. The meeting is invited to:

a. note the information provided in this paper; and

b. encourage States to consider the removal of all restrictions to the use of FANS over Iridium, and assist in the implementation of a Performance Based Communication Concept for RCP and RSP.
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