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Agenda Item 7:  Other Business
Required Communication Performance and 
Performance-Based Operations Aviation Rulemaking Committee (PARC)
(Presented by the Federal Aviation Administration)

SUMMARY

This information paper provides an update of work underway to use a performance-based communications approach, based on required communication performance (RCP), to implement communications capabilities for use in air traffic management.
1.
Introduction
1.1
At ISPACG/19, the FAA presented ideas of required communication performance (RCP) as a means to investigate air traffic service (ATS) data link gateways and work underway within the Performance-Based Operations Aviation Rulemaking Committee (PARC).

1.2
This information paper is intended to provide an update of this activity and be companion to ISPACG/20 – IP/13, which introduces RCP concepts and the work of the Operational Data Link Panel (OPLINKP), presented at this meeting by the ICAO Asia/Pacific Regional Office.
1.3
This information paper highlights some examples specific to current operations to convey how we can migrate to a performance-based communications approach by applying RCP concepts to enhance operational efficiency and air traffic management (ATM), taking into consideration trends in operating concepts and exploitation of different technologies to enable those concepts.

2.
Discussion

2.1
Performance-based communications

2.1.1
The FAA has committed to move toward a performance-based air transportation system.  To support this commitment, the PARC has developed concepts and a Roadmap on Performance-Based Navigation, which is based on concepts of area navigation (RNAV) and required navigation performance (RNP).  RNAV and RNP implementations have proven beneficial and implementations are continuing to expand throughout the U.S. National Airspace System (NAS).

2.1.2
Furthermore, work is underway within the PARC’s Communication Working Group (CWG) to support the FAA’s commitment to develop concepts and a Roadmap on Performance-Based Communications.

2.1.3
The FAA’s vision for performance-based communications will:

· Globally harmonize communication performance requirements;
· Build on existing communication capability;

· Assess choices in communication equipment to meet specific business needs;

· Offer certification and operational benefits to users;

· Complement RNAV/RNP operations;

· Support “performance-based” operations;

· Enable migration to the next generation air transportation system (NGATS); and

· Contribute to the safest air transportation system in the world.

2.1.4
Performance-based communications is based on the ICAO material on RCP, which considers communication process time, continuity, availability, and integrity, but it will also be based on other operational criteria, for example,

· Messages or phraseology, transaction types, intended use;
· Interactive capability of voice communication;

· Air-ground integration capability of data communication;

· Times to indicate for contingency and non-compliant performance;

· Assurance of the flight crew’s or controller’s receipt/understanding of a communication; and

· Party-line and/or broadcast capability, multiple recipients of the same communication, such as receiving on Guard channel.
2.1.5
Equipment and technology are underlying assumptions when applying performance-based concepts to communications supporting performance-based operations.  These assumptions will be addressed in establishing policies for a particular technology, e.g., FANS 1/A, aeronautical telecommunication network (ATN), high frequency data link (HFDL), Iridium, etc., and during compliance demonstrations of a specific implementation.  The PARC CWG is still discussing issues and resolutions in this area.

2.1.6
Since it is based on ICAO material, the performance-based communications approach is intended to provide a global standard for design, implementation and related assessments of the "suitability" of, for example, use of the INMARSAT and Iridium satellites, HFDL, and the Aircraft Communications Addressing and Reporting System (ACARS) based data link services as the "preferred" means of air traffic control (ATC) communications in reduced separation oceanic and remote environments while at the same time regressing HF voice communications.

2.1.7
A performance-based communications approach will provide operational, safety, and performance requirements for implementations of air traffic communication services that are intended to satisfy air navigation service provider (ANSP) and regulatory requirements when assessing specific implementations and technologies for certification, approval, provision, and use.

2.2
RCP and current/near term applicability

2.2.1
RCP will facilitate establishing communication capability and performance standards, prescribing the use of those standards in airspace, and complying, qualifying and approving parts of the total system, initially and for continued operations.

2.2.2
As provided in Table 1, RCP Types for general application are suggested as a basis for first time implementation and further validation.  The intent is to limit a proliferation of varying operational communication performance requirements to minimize the impact on global implementation and training.

Table 1:  RCP Types for general application
	RCP Type
	Intended application – based on controller intervention capability

	RCP 400
	Separations are greater than 30/30 and alternative technologies are planned for providing normal means of communication 

	RCP 240
	30/30 separation environment

	RCP 120
	15 nm radius separation environment 

	RCP 60
	Alternate means of communications, such as the introduction of a data link in 5 nm radius environment, where the alternate means is relied upon by the normal means of communication 

	RCP 10
	5 nm radius environment

	RCP ?
	As experience is gained in RCP application.

	Note:  RCP types and values will be validated the first time they are used.


Source:  ICAO RCP Manual (OPLINKP/1), Sep 2005 (Provided here in table format)

2.2.3
Table 2 provides examples of RCP types for baseline operations and recent/planned implementations in domestic and oceanic/remote environments.  The table suggests a starting point for further evaluation of migration strategies to implement performance-based communications and RCP types.

2.2.4
The table exemplifies the interactions of other capabilities, such as navigation, surveillance, and air traffic management, environmental conditions, and intended use, on which the prescription of an RCP type is dependent.

2.2.5
The table exemplifies, in oceanic environments, the implication of multiple service levels based on aircraft/operator capabilities and environmental conditions.  In such environments, management of these capabilities and conditions during operations will be an important consideration.  While RCP concepts offer a solution for management of communication capabilities (and performance) in multi-service level environments, issues with notification of multi-level service provisions and flight planning for capabilities associated with each level, e.g., RNP, and environmental conditions will require further investigation and resolution by appropriate bodies, such as the ICAO flight planning study group, air traffic management operational concept panel, and others.

2.2.6
It is noted that RCP types are associated with communication service and aircraft/avionics allocations, which the PARC CWG intends to precisely define in terms of specific allocations of the overall operational capability and performance criteria.  While this area has been contentious, it is recognized that allocations of operational criteria are necessary to ensure standardized provision and use of future air traffic communication systems.
2.3
Future applications of performance-based communication approaches

2.3.1
It is expected that the aircraft fleet will become more diverse with anticipated increases in regional jets and point-to-point operations.  The demands on air transportation will increase.  It is further anticipated that data communication technologies will be exploited to enhance flight management and ATM integration, minimize human error, and revise mitigation strategies, which today place operating constraints on our current systems, e.g., large separation standards.

2.3.2
ANSPs will make greater use of commercial and third party systems, such as Inmarsat, Iridium, and cellular.  In oceanic and remote environments, HF will regress if not completely be eliminated.  A global basis for assessing system capability and performance of commercial and third party systems will be essential to ensure standardized use of these systems.

2.3.3
Implementing a performance-based communication approach, which is based on RCP concepts, can promote a competitive market for aeronautical communication services, offer cost-effective alternatives to meeting business needs and overcome increasing demands, and contribute to the highest safety standards for air transportation.

2.3.4
The PARC CWG will continue its work in 2006 to develop a roadmap on Performance-Based Communications.  PARC CWG’s next meeting is schedule for 14-16 February 2006.  Tom Kraft (tom.kraft@faa.gov) or Arnold Oldach (aoldach@rockwellcollins.com) are able to provide more information related to this activity.
3.
Recommendation
3.1
The meeting is invited to note the information provided in this paper and progress in respect to performance-based communications and RCP.

· END –

Table 2:  Examples of RCP Applications
	Operational Environment
	U.S. Domestic
En Route (baseline)
	U.S. Domestic 
En Route (w/ data link)
	U.S. Oceanic (baseline)
	U.S. Oceanic

(w/ATOP)

	Airspace characteristics
	
	
	
	

	Separation/spacing
	5 nm radius
	5 nm radius
	100 nm/15 min or MNPS
	a)
100 nm/15 min or MNPS

b)
50/50

c)
30/30

	Vertical separation
	DRVSM
	DRVSM
	RVSM
	RVSM

	Air Traffic Capacity
	Current
	+x%, where x depends on fleet capability w/RCP 120/D
	Current
	Current

	Other capability
	
	
	
	e.g., Dynamic reroute, tailored arrival

	Assumed performance
	
	
	
	

	Navigation
	RNAV/RNP 1
	RNAV/RNP 1
	INS (2 nm/hr drift)
	a)
INS (2 nm/hr drift rate)

b)
RNP 10 or RNP 4

c)
RNP 4

	Surveillance
	Radar control service
	Consistent with criteria for radar control service
	Position reporting
	a)
Position reporting

b)
ADS, 27 min or 32 min

c)
ADS, 14 min, 5 nm lateral

	Other, i.e., ATM, including flight management
	Tactical
	Tactical
	Procedural
	a)
Procedural

b)
FMS Integration, Route conformance monitoring (RCM)

c)
FMS Integration, RCM

	ANSP Interface and RCP
	
	
	
	

	ANSP Interface Requirements
	Voice – VHF
	Voice – VHF

Data – One or more DO‑280A, DO‑258A, DO-Mix

(Transport & above)
	Voice – HF 

Data – DO-258A

(Transport & above)
	Voice – HF

Data –DO-258A

(Transport & above)

	RCP criteria
	VHF Voice
	RCP 10/V, RCP 120/D (Opt)
	HF Voice

FANS 1/A ATC data link (Opt)
	a)
RCP 400/V, RCP 400/D (Opt)

b)
RCP 400/V, RCP 240/D

c)
RCP 400/V, RCP 240/D


Association of RCP types to communication service and aircraft/avionics allocations

	RCP/Voice
	10/V
	400/V
	
	RCP/Data
	60/D
	120/D
	240/D
	400/D

	CSP
	CSP/V-B
	CSP/V-E
	
	CSP
	CSP/D-B
	CSP/D-C
	CSP/D-D
	CSP/D-E

	Avionics
	Av/V-B
	Av/V-D
	
	Avionics
	Av/D-B
	Av/D-C
	Av/D-C
	Av/D-D


Source:  PARC CWG, Jul 2005
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