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	SUMMARY

This working paper provides a status and overview of the performance-based approach for communication and surveillance capabilities supporting intended operations (i.e., air traffic services (ATS) functions).  It proposes application of a performance-based approach in the North Atlantic (NAT) region and globally.



1. Introduction

1.1 Data communication services were introduced to oceanic operations in the South Pacific in 1995 using the Future Air Navigation System (FANS 1/A) data link technology.  Since that time, data communications has proliferated throughout oceanic and remote airspace in the Asia-Pacific and North Atlantic regions to provide communication and surveillance capabilities needed to reduce separations, increase airspace capacity, and provide more efficient operations.  Data communications is also planned within Europe using the aeronautical telecommunication network (ATN) data link technology to support increases in capacity and more efficient operations within continental airspace.  In all cases, voice communications will continue to be required, however, different voice communication technologies are being investigated to provide better solutions to meeting business needs, e.g., Satcom voice.

1.2 The operational criteria provided by ICAO standards, recommended practices, and guidance material that are used today are not sufficient to adequately evaluate the communication and surveillance capabilities that are needed for current operations and those that are planned for the future.  Consequently, targets and/or metrics for the data communication services have been or are being established on a regional basis.  Additionally, the extent to which the actual performance of the system is monitored and decision processes for problem resolution and acceptance are also being conducted on a regional basis.

1.3 Current targets and/or metrics were established regionally and at a time when neither the longer term mission nor the performance of the data communication services was well understood.  Since that time, stakeholders have gained experience in the use of these services and operational use has now proliferated within oceanic and continental airspace to the extent that the operational requirements, related qualification and operational monitoring for communication and surveillance capabilities need to be re-investigated.

1.4 In the NAT, there is concern with the closure of Goonhilly ground earth station (GES), lack of GES redundancy, and other aspects related to the use of commercial services for air traffic services.  This paper suggests that the concern should be more on the overall performance of the system taking into consideration the communication and surveillance capabilities supporting the intended operation (i.e., ATS function).  It is also recognized that other functional and performance characteristics of the system need attention from an operational perspective, particularly when addressing the surveillance capability and its associated performance.

1.5 A performance-based approach should be applied to operational communication and surveillance capabilities when a change is implemented in air traffic management (ATM) and/or flight operations, and the change is predicated on communication and surveillance performance, including commercial satellite service and associated ground earth stations.  The performance-based approach is seen as a means to expedite and maximize operational benefits gained from an existing fleet of data link capable aircraft, to expand the provision and use of data link capabilities, where beneficial, and to ensure global harmonization and operational seamlessness of data link implementations.  The performance-based approach takes into account the overall operational capability and performance needed for the intended operations.
2. Discussions

2.1 North Atlantic and European activities.

2.1.1 Recently, the closure of Goonhilly ground earth station (GES) has raised concerns in the NAT region regarding the performance of the satellite services used for air traffic control (ATC) communication.  The North Atlantic Systems Planning Group (NAT SPG)/43 report saw the problem as sufficiently important and needed to be urgently addressed.  It further highlighted that whilst the problem “was considered to be a global issue and should therefore be examined at that level, it also needed to be addressed at the regional level because communications were an integral part of the NAT regional development programme.”

2.1.2 The NAT SPG Conclusion 43/29 indicated that the ICAO EUR NAT Regional Director convene a Special meeting of the NAT SPG from 15 to 16 November 2007.  Furthermore, to prepare for the Special NAT SPG meeting, a meeting of technical experts be convened in the week of 1 to 5 October 2007 to address the following:

i) technical requirements to ensure Ground Earth Station (GES) redundancy;

ii) cost to ensure GES redundancy;

iii) communications requirements necessary to implement and improve the level and efficiency of services;

iv) effects on the High Frequency (HF) infrastructure;

v) monitoring requirements;

vi) cost of doing nothing taking account of forecasted increases in traffic and “Open Skies”; and

vii) incentives to meet the communications requirements such as the use of Future Air Navigation Systems (FANS) with redundant GES’ only.

2.1.3 The NAT SPG/SP2007 Preparatory – WP/02 suggests that operational requirements should be predicated on required communication performance (RCP), as defined in ICAO Doc 9869, Manual on Required Communication Performance (RCP), to identify RCP requirements applicable to the provision and use of air traffic services in the NAT region.

2.1.4 In addition, the European Air Navigation Planning Group (EANPG) and the NAT SPG had identified the need for convergence of data link applications between the European (EUR) and NAT Regions and mandated the ICAO EUR/NAT Office to establish a joint EUR/NAT Data Link Steering Group (DLSG) which would be tasked to develop a harmonised data link service (EANPG Conclusion 46/21 and NAT SPG Conclusion 40/7 refer).

2.1.5 The DLSG held its first meeting in April 2005 and concluded on “a number of issues that were seen as key elements in the convergence process including safety, performance, both in terms of required communication performance (RCP) and required total system performance, operational capability, interoperability, seamlessness and cost/benefit.”

2.1.6 The Operational/Technical sub-group of the Preparatory meeting determined that it was not possible to fully satisfy the concerns regarding data link communications performance and system availability by insisting upon "GES redundancy".  Beyond the realization that "redundancy" could be interpreted in a variety of ways, the sub-group realized that "GES redundancy", however it would be defined, would represent one possible architectural solution to meet certain performance criteria.  The ICAO standards include criteria for overall system performance; however, there is no requirement for GES redundancy and it may not be necessary.  Further allocations of the overall performance criteria to the extent necessary should be specified and agreed.  Then the communication service providers can devise the means of implementation and demonstrate that it meets the performance allocation.
2.1.7 Furthermore, while these activities are investigating the application of RCP to "data link communications" or CPDLC, it should be recognized that RCP as currently defined does not adequately address the performance of surveillance capabilities supporting some of the intended operations, such as ADS-C waypoint position reporting and route conformance monitoring for separation assurance.  A performance-based approach based on the required performance of ADS-C for the various intended ATS functions should be agreed and applied to this capability..
2.1.8 It is generally recognized that benefits could be realized by applying the RCP concept to voice communications in the NAT.  In this context, it may be appropriate to define a different RCP to voice where used as back-up for data link operations as compared to the performance necessary where voice is the primary communications medium.  Examination of the potential fall-back arrangements in the event of FANS service interruption should also consider the potential role played by SATCOM voice.  While there has been an a priori assumption that the voice service available through the INMARSAT satellites and GESs would likely fail simultaneously with the data link service it was indicated to the preparatory meeting that this might not in fact be a likely prospect.  While the issue could not be fully resolved at the preparatory meeting it was agreed that it merits further study, as does also the related issue of whether the Iridium satellite service might have a role to play; this study would build upon the results of the SATCOM voice trials, which had proved that SATCOM voice could be used for routine ATS communications.  Confirmation of the technical capability for SATCOM voice (whether via the INMARSAT infrastructure or the Iridium service) to serve as back up for SATCOM data link would yield significant benefits by supporting HF regression (or limiting the need to expand the NAT HF infrastructure) and providing MEL relief from the current requirement for aircraft to be equipped with two functioning HF radios.  Accordingly, it is recommended that the RCP for the NAT should encompass the communications performance required to reduce HF reliance in addition to supporting separation reductions.
NAT SPG Conclusion Spec/xx - Technical Assessment of Satcom Voice as Back Up for Data Link
That the NAT Implementation Management Group (NAT IMG):
a) determine the technical capability of Satcom voice to back up data link in the NAT Region; and 

b) report their findings to NAT SPG/44.
NAT SPG Conclusion Spec/yy - Determination of NAT Communications Performance Requirements
That the NAT Implementation Management Group (NAT IMG) determine the communications performance required to:
a) reduce reliance on HF voice; and
b) support separation reductions.

2.2 FAA data review and analysis of data communications in Oakland FIR

2.2.1 The FAA has introduced operational trial use of 30-nautical miles (NM) lateral and 30 NM longitudinal separation in Oakland center’s flight information region (FIR), between pairs of aircraft with State Approval for required navigation performance (RNP) 4 and appropriate data link operations.  The FAA followed applicable International Civil Aviation Organization (ICAO) requirements set out in Annex 11 and ICAO Doc 4444.  The operational trial is limited to operators that are authorized for Future Air Navigation System (FANS) 1/A data link and RNP-4 operations.

2.2.2 The FAA has formed a Scrutiny Group (SG) in order to review the results of system performance during the operational trial.  The SG is composed of representatives from various FAA organizations, including specialists in oceanic air traffic control and engineering operations from Oakland Center (ZOA) and from Headquarters, including the Air Traffic Organization, the Flight Standards Service and the Aircraft Certification Service.

2.2.3 The SG has been active since March 2006 reviewing system performance results summarized by the FAA Technical Center (TC) from Ocean21 data archives provided by Oakland center (ZOA).  Based on the data reviews, the SG has agreed that some aspects of observed system performance presented by the TC do not appear to conform to expectations based on equipment requirements or approved procedures.  The SG identified these anomalies as areas of concern that must be corrected, understood or mitigated.  There are a number of communication service issues that are impacting the operational use of the FANS 1/A data link capabilities, including:

b) Unplanned outages of the communication service – During the period from September 2006 to August 2007, Oakland Center (ZOA) experienced 38 unplanned communication service outages.  31 of those outages were equal to or greater than 10 minutes.  For one outage, the duration was unknown.  7 outages were not related to GES problems and 4 of them were equal to or greater than 10 minutes.  Please note that these outages did not necessarily affect the availability of satellite voice communication services.  23 of the total outages affected only data services.  3 affected both data and voice.  The availability of voice communications was indeterminate for the remaining 12 outages;

c) Issues with ADS‑C lateral deviation event contract during weather deviation and strategic lateral offset procedures – 
i) The potential exists where the deviation clearance can erode the longitudinal separation to a point where the current 14 minute periodic interval on 30 NM longitudinal may not be sufficient;

ii) The 5 NM lateral deviation event contract is required for 30 NM lateral separation.  Current implementations and the standards for this ADS contract do not allow for asymmetric lateral thresholds to allow for offsets and correct monitoring of the direction for the deviation.  They also do not indicate whether the triggering event is based on the cleared route contained in the aircraft’s navigation system, or the route as modified by the cleared lateral offset;

d) Operational and procedural training for flight crews and controllers can be improved; and
e) There are no validated communication performance based criteria.

2.3 ICAO standards, recommended practices, and guidance material (includes RTCA/EUROCAE work)

2.3.1 Amendment 40 to Annex 11, which was applicable in November 2001, included the definitions, standards and recommended practices for ATS safety management.  Annex 11, paragraph 2.26.5 states, “Any significant safety-related change to the ATS system, including the implementation of a reduced separation minimum or a new procedure, shall only be effected after a safety assessment has demonstrated that an acceptable level of safety will be met and users have been consulted.  When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.”

2.3.2 The performance of operational communications should be predicated on an RCP type, in accordance with ICAO amendments to Annexes 6 and 11, which will be applicable in November 2007, and ICAO Doc 9869, Manual on RCP, to specify the operational criteria in terms of communication transaction time, continuity, availability, and integrity.  Additional criteria may need to be specified to address functional and other performance characteristics, and include characteristics of any surveillance capabilities, as necessary. The Annex 11 Amendment states the following:

“2.8.1    RCP types shall be prescribed by States. When applicable, the RCP type(s) shall be prescribed on the basis of regional air navigation agreements.

2.8.2    The prescribed RCP type shall be appropriate to the air traffic services provided in the airspace concerned.


Note.— Applicable RCP types and associated procedures will be published in the Manual on Required Communication Performance (RCP) (Doc 9869) (in preparation).”

2.3.3 In additional to determining an RCP type, ICAO Doc 9869, Manual on RCP, also provides guidance on prescribing an RCP type within an airspace and showing that an implementation complies with an RCP type, taking into account different approval types and associated RCP allocations, initial qualification, and continued operational monitoring and corrective action.

2.3.4 From the above, it is evident that some Regional enabling text to support the implementation of RCP in the NAT Region, that would include flight planning provisions, would need to be developed for inclusion in the NAT Regional Supplementary Procedures (SUPPS) (Doc 7030).
NAT SPG Conclusion Spec/zz -
Develop planning material to sustain the implementation of Required Communications Performance (RCP) in the NAT Region
That the NAT Implementation Management Group develop:
a) an amendment to the NAT Regional Supplementary Procedures (SUPPS) (Doc 7030) to make possible the implementation of RCP; and

b) flight plan guidance material in support of the use of RCP.

2.3.5 The longitudinal distance-based separation standards provided in ICAO Doc 4444, Procedures for Air Navigation Services/Air Traffic Management (PANS/ATM), rely on a communications and controller intervention buffer using controller pilot data link communications (CPDLC) and a surveillance capability based on automatic dependent surveillance – contract (ADS‑C).  The CPDLC and ADS‑C require a certain level of performance, which is defined in RTCA DO-306/EUROCAE ED-122, Safety and Performance Standard for Air Traffic Data Link Services in Oceanic and Remote Airspace (Oceanic SPR Standard), dated October 11, 2007.

2.3.6 The Oceanic SPR Standard specifies requirements for data link services used in lieu of HF voice, and also specifies the data link communications and surveillance requirements necessary when the data link service is required for the application of 30 nm lateral/30 nm longitudinal and 50 nm longitudinal separation standards considering route conformance monitoring, reroutes, and weather deviations.  Once published, this standard is intended to provide a basis for the safety and performance requirements for CPDLC using RCP types and data communications supporting surveillance (i.e., ADS‑C or the flight management system waypoint position reporting (FMS WPR)) in the context of the air traffic service functions described for oceanic and remote airspace.

2.3.7 The Oceanic SPR Standard includes allocations of operational criteria (either RCP 240 or RCP 400) for communication based on the intervention capability needed for the separation minima being applied.  It also includes allocations of operational criteria for surveillance based on route conformance monitoring. Common parts of the system are used to provide both communication and surveillance capabilities.  However, the basis for establishing the performance criteria for communication are different than the performance criteria for surveillance.  

2.3.8 The proposed amendment to ICAO Doc 4444, Procedures for Air Navigation Services/Air Traffic Management (PANS/ATM) related to flight plan provisions is nearly complete.  The proposed amendment includes a provision that States may choose to use that will to allow operators to file aircraft equipment and capability in terms of performance-based criteria that are appropriate for the flight.  These provisions should be used to enable the flight data processing systems to determine the equipment and capability of aircraft, including flight crew qualifications and authorizations that may be required for an operator to be eligible for certain operational capabilities that are provided along the route of flight.

2.4 Performance-based approach to operational communications and surveillance

2.4.1 The performance-based approach characterizes function and performance based on operational criteria.  The operational criteria are determined from an assessment of the intended operations (i.e., ATS functions) in all types of airspace, i.e., oceanic, en route, terminal, and airport domains, and are not based on any particular technology.

2.4.2 For certain ATS functions, operational criteria will need to be specified for communication and surveillance functions, taking into consideration global seamless operations.  The RCP types and other relevant operational criteria are intended to complement performance-based navigation specifications for the ATS functions in any given airspace.

2.4.3 It may be relevant to specify additional operational criteria to include functional capability or other performance characteristics, for example, the need for certain CPDLC messages, ADS‑C reports, and voice communication phraseology, the need for an interactive capability of a voice communication or the air-ground integration capability of a data communication; the need for performance monitoring and alerts, indicating non-compliant performance and time to execute contingency procedures or to restore service.

2.4.4 The operational criteria should be used to determine the viability of a particular technology, qualify, certify, and approve various parts of an implementation and/or determine eligibility of an operator, and to manage performance levels needed to provide varying service levels to a fleet of aircraft with different capabilities in common airspace.
2.4.5 Guidance material is needed in further detail for qualification and acceptance of data link and some voice communication services, such as SATCOM voice, used for air traffic management.  The guidance material should support type design approval of the aircraft and the operational authorizations to use the communication services.  The material should include guidance on operational monitoring that may be necessary to ensure that the communication performance level continues to meet the operational criteria.  It is noted that monitoring techniques in practice today cannot reliably predict actual operational performance trends and in some cases the actual technical performance measures are approaching or not meeting performance targets.  Other factors may need to be considered for qualification and acceptance, such as initial evaluations of system architecture, e.g., redundancy, dissimilarity, backups, configuration management, and operational and maintenance procedures.
2.4.6 The performance-based approach will facilitate implementation of changes that provide new operational capabilities or employ systems using different technologies and the change is predicated on communication and/or surveillance performance.  Some of these changes include:

f) Reducing separation minimum or increasing airspace capacity that requires communication and/or surveillance capabilities and performances, e.g., satellite data link, that is better than the communications equipment required for dispatch, e.g., high frequency (HF) voice;
g) Using available technologies for communication and/or surveillance, including those provided by commercial services, for use in air traffic management (ATM), e.g., INMARSAT, Iridium, and HF data link:

i) As the preferred, primary, normal, or replacement means for air traffic control (ATC) communications and/or surveillance, and the aircraft equipment and capability required for dispatch does not have the performance to execute contingency procedures needed in the event the primary or normal means fails, e.g., HF voice regression, or;
ii) That may be suitable for use in some airspace, but not in others, e.g., HF data link or Iridium for communication and/or surveillance may be suitable in the polar region but not suitable in airspace with reduced longitudinal separations, or;
iii) When the technologies for communication and/or surveillance are mixed among the different parts of the system, e.g., the ground system is based on Future Air Navigation System 1/A (FANS 1/A) and the aircraft equipage is based on the Aeronautical Telecommunication Network (ATN).
3. Proposal
3.1 The meeting is invited to:

a) note the information presented;
b) establish and identify the RCP type(s) appropriate for NAT operations in accordance with existing standards, recommended practices, and guidance material;

c) establish and identify for the NAT region the capability and performance criteria for the surveillance capability supporting intended operations, such as route conformance monitoring, in accordance with existing standards, recommended practices, and guidance material;.
d) develop guidance material to qualify, accept, and monitor the operational system against the RCP type(s) and performance criteria specified for the communications and surveillance capabilities ;
e) identify projections of growth in the use of Satcom based services in the NAT Region, given expected increases in the number of operators eligible to use data link and Satcom voice communication services,
f) determine the impact that these projections may have on the performance of the communication services, and plan accordingly to ensure communication and surveillance capabilities continue to meet performance criteria as greater demands are placed on the system;
g) participate in the validation effort of global operational criteria for communication navigation and surveillance capabilities and related technologies, to support changes and/or supplementary material to existing standards, recommended practices, and guidance material, including RTCA/EUROCAE,;

h) develop draft amendments to ICAO NAT Regional provisions to enable the implementation of RCP and related concepts; and

i) endorse the draft Conclusions in paragraphs 2.1.8 and 2.3.4 above.
–  END  –
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