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Note.— In the diagrams above, the “ITP aircraft” is the aircraft to which the arrow indicating climb or
descent is attached. Other aircraft in the diagrams are the “reference aircraft’.




THE FORTY-FIRST MEETING OF THE

INFORMAL PACIFIC ATC CO-ORDINATING GROUP

(IPACG/41)
(Kyoto, Japan 16 – 17 September 2015)
Agenda Item 6:  
Air Traffic Management (ATM) Issues
An implementation plan of Automatic Dependent Surveillance-Broadcast In-trail Procedure (ADS-B ITP) and Automatic Dependent Surveillance-Contract Climb Descent Procedure (ADS-C CDP) projects over the Pacific Ocean
(Presented by the Federal Aviation Administration and Civil Aviation Bureau of Japan)
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1. Introduction

ADS-B ITP

1.1. ATSA- ITP (Airborne Traffic situational awareness - In Trail Procedure) is one Operational Improvement (OI) included in the International Civil Aviation Organization (ICAO) Global Air Navigation Plan (GANP) Aviation System Block Upgrades (ASBU) (B0-OPFL) utilizing ADS-B application. This procedure enables aircraft to climb/descend from its cruising flight level to a more optimized altitude under a lack of 30/30 nautical mile (NM) reduced separation minimum based on FANS1/A over oceanic airspace. This improves the efficiency and enhances safety during aircraft operation. 
ADS-C CDP
1.1 The ADS-C CDP utilizes existing user equipage and air traffic control (ATC) capabilities to allow more oceanic flights to achieve their preferred vertical profiles.  ADS-C CDP is part of the Oceanic Trajectory Based Operations (OTBO) program, a critical US Next Generation Air Transportation System (NextGen) capability that addresses current performance gaps in the area of capacity, productivity, and efficiency in the oceanic environment.  Integral to ADS-C CDP, is the use of advanced communication, navigation, and surveillance (CNS) capabilities, such as ADS-C, Controller-Pilot Data Link Communications (CPDLC), and Required Navigation Performance (RNP).
1.2 The FAA and JCAB respectively developed the ADS-B ITP and ADS-C CDP to utilize existing/future on-board equipment and ATC capabilities to allow more oceanic flights to achieve their preferred vertical profiles.
1.3 The FAA began operational trials for the use of ADS-C CDP on 15 February 2011 in the Oakland FIR and ended 15 February 2013.

1.4 The FAA and United Airlines started the operational trial of ADS-B ITP in the Oakland FIR in 2011. IPACG has reported on the status of the trial in past meetings. In this regard, JCAB was requested to consider the implementation in the Fukuoka FIR by a member of the group.

1.5 Long term vision for the future ATS of Japan named as “Collaborative Actions for Renovation of Air Traffic Systems (CARATS)” has OIs/EN regarding Airborne Separation Assistance system (ASAS) applications. JCAB, Japanese airliners and the Electronic Navigation Research Institute (ENRI) have reviewed collaboratively on some of ASAs OI/ENs including ADS-B ITP and ADS-C CDP since 2012.
2. Concept Overview
ADS-B ITP
1.6 For ADS-B ITP, the maneuvering (trailing or leading) aircraft obtains the flight identification (ID), altitude, position and ground speed transmitted by proximate ADS-B equipped non-maneuvering aircraft. Based on the ADS-B data from the non-maneuvering, or reference aircraft, a pilot can request clearance for an ITP altitude change to ATC. The controller verifies that the ITP and reference aircraft are same direction traffic and that the maximum closing Mach differential is less than or equal to a Mach number of 0.06. If the controller determines that the requesting aircraft will maintain standard separation minima with all aircraft other than the ITP reference aircraft, a clearance for the climb or descent may be issued. After re-validating that the ITP initiation criteria are still valid, the maneuvering aircraft may then vertically transition through the altitude of the non- maneuvering aircraft utilizing the 10 NM ITP longitudinal separation standard (15 NM at initiation of the ITP).

1.7 While there is no limit on the total climb authorized in the ADS-B ITP flight level change, the other aircraft cannot be more than 2,000 feet above or below the ADS-B ITP aircraft’s altitude. ADS-B ITP maneuvers may be conducted with up to two other aircraft.

1.8 The ADS-B ITP was published on November 13, 2014 in ICAO Procedures for Air Navigation Services and Air Traffic Management (PANS-ATM, Doc 4444), paragraph 5.4.2.7.
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1.9 Otherwise, ADS-C CDP is a similar operation to ATSA-ITP that aircraft takes an opportunity to climb more optimum flight level. FAA has conducted the trial operation of CDP by 2013.

ADS-C CDP
1.10 ADS-C CDP is designed to improve service to properly equipped aircraft by allowing an oceanic air traffic controller to have an option for granting an altitude change request when other standard separations, such as ADS-C distance-based 30 NM longitudinal separation minima, do not allow for a climb or descent through the altitude of a blocking aircraft. It is an ATC tool to be applied between maneuvering and blocking aircraft pairs utilizing 15 NM or 25 NM longitudinal separation.

1.11 This procedure is based on in-trail Distance Measuring Equipment (DME) rules in ICAO PANS-ATM (Doc 4444), paragraph 5.4.2.3.2. Aircraft pair distance verification is performed by the Advanced Technologies and Oceanic Procedures (ATOP) automation system, using near simultaneous ADS-C demand contract reports. As with the existing DME procedure, responsibility for separation assurance remains with ATC.

3. Discussion
ITP Project (FAA)

1.12 The FAA Surveillance and Broadcast Services (SBS) Program has developed an airborne

1.13 ADS-B application to provide benefits to operators that choose to equip their aircraft with appropriate avionics, including "ADS-B In" (i.e. the ability to receive, process, and display ADS-B data from surrounding aircraft). The airborne ADS-B application that has been developed is the ADS-B ITP.

1.14 A manual trial has been ongoing in the South Pacific (SOPAC) airspace since August 15, 2011. In December 2011, the FAA authorized Oakland Center to expand the manual trial to include the entire Oakland Oceanic Flight Information Region (FIR).

1.15 New York, Oakland and Anchorage oceanic airspace will receive a software update to automate the procedure in January 2016. The projected initial operating capability (IOC) of the ADS- B ITP is June 2016.
CDP Project (FAA)
1.16 Implementation of the ADS-C CDP automation will benefit ADS-C equipped aircraft; non-equipped aircraft will continue to receive the current level of service. From the controller’s perspective, the implementation of the ADS-C CDP will cause no change in workload, as all the separation calculations are performed by the automation system. The controller will either issue the clearance for the climb/descend or UNABLE; thus, from the controller’s standpoint there will be minimal change in operations. From a systems efficiency perspective, the proposed ADS-C CDP system will allow for increased efficiency and improved flow for properly equipped aircraft.

1.17 The automation enhancements to ATOP include capabilities for a controller to select two aircraft and check that the two aircraft are eligible for ADS-C CDP, send near simultaneous on-demand position reports to two aircraft, determine if the minimum separation distance between the two aircraft is greater than the ADS-C CDP separation distance (e.g., greater than 15NM), display the ADS-C CDP conflict probe results to the controller, and build an uplink clearance message to the ADS-C CDP requesting aircraft and an uplink traffic advisory message to the blocking aircraft.

1.18 New York, Oakland and Anchorage Centers’ oceanic airspace will receive the software update in January 2016. The projected initial operating capability (IOC) of the automated ADS-C CDP procedure is June 2016.

1.19 The 25the meeting of the Separation and Airspace Safety Panel (SASP) Working Group conducted a final review of the Proposal for Amendment (PfA) to the Procedures for Air Navigation Services-Air Traffic Management (PANS-ATM), and concluded that all work has been completed and that the separation standard is ready for presentation to the ICAO Air Navigation Commission (ANC) for approval. It is anticipated that, pending approval, the standard will be applicable in November 2016.

1.20 The pictures below provide information on the automated displays that will be available to the controllers.
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ITP/CDP (JCAB)
1.21 Some OI and EN regarding ASAs applications (OI-30-1, OI-30-2, OI-30-3, OI-30-4, OI-30-5 and EN-10) are established in CARATS. Instead, there was no OI for CDP in the future plan before a review for the OI and EN started.

1.22 CARATS estimated that benefit of operational efficiency increases by simultaneous implementation of ITP and CDP. It concluded to add a new OI regarding CDP (OI -28 [Reduced separation minima for oceanic airspace]) in the list and continued to review the simultaneous implementation.
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Figure 1: The related OIs for ADS-C CDP and ASAs in the CARATS. (As of March, 2015)
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Figure 2: The related EN for ATSA in the CARATS. (As of March, 2015)
1.23 ENRI conducted benefit analysis for a case of the simultaneous implementation of ITP and CDP in the North Pacific (NOPAC) and Pacific Organized Track System (PACOTS) among Anchorage, Oakland and Fukuoka FIRs. The analysis showed that the simultaneous implementation could produce a higher overall benefit, versus if only one is implemented. 

1.24 The analysis showed that CDP has an advantage to produce higher benefit than ITP because additional cost of on-board-equipment is not required for aircraft. This means that the benefit of CDP would be generated in the earlier timing in the current NOPAC and CENPAC airspace.
1.25 CARATS also concluded that ITP would produce the overall benefit in the Fukuoka FIR. Hence, benefit for an individual operation depends on additional cost per aircraft for on-board equipment such as ADS-B In, Cockpit Display Traffic Information (CDTI). In this context, Japanese airliners needed more precise data of benefit, derived from an individual ITP operation (based on specific city-pair). Therefore, CARATS continues to review related data focusing on each benefit to facilitate airliners participation in ITP operations.
1.26 As a result of the analysis of ITP and CDP by CARATS, JCAB will complete all the preparation for the both procedures as ANSP by the end of FY 2017 in the Fukuoka FIR. 
1.27 All the preparation for ITP and CDP includes:  
· install new functions into the Oceanic ATC system, 
· conduct the safety analysis based on ICAO provisions, 
· establish ATC procedures,
· establish an operational approval for ADS-B In operations; and
· conduct ATC training.
4. Conclusion

1.28 The meeting is invited to note the information provided.
-END-

SUMMARY


This IP provides updated information on implementation plans of ADS-B ITP and ADS-C CDP in the Anchorage, Fukuoka, and Oakland Flight Information Regions (FIR).  The Federal Aviation Administration (FAA) will have the projected initial operating capability for both procedures in 2016. The Civil Aviation Bureau of Japan (JCAB) has reviewed both procedures since 2012 in Collaborative Action for Renovation of Air Transport Systems (CARATS). JCAB will complete all the preparation for both procedures by the end of 2017FY.
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