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Note:

· These notes only present the major points raised during this meeting.

· Although the meeting audience was initially limited to the FAA, Eurocontrol and ANSPs. The meeting was extended to FAA LAAS contractor, to OEMs and Airlines participating in GBAS projects.

· All briefings were made available on EUROCONTROL and FAA Intra Net

1. Welcome and Introduction, Administrative Arrangements 

Leo Eldredge, Manager FAA GBAS Office opened the meeting and welcomed the participants. He was supported by Kelly Markin from MITRE who hosted the meeting. 

2. Adoption of the Agenda 

The agenda was adopted without any change.
3. GBAS Activities

3.1. FAA Plans Status

FAA LAAS Office Manager, Mr Leo Eldredge summarised the current activities of LAAS programme: Research and development strategy, and FAA funding constraints. FAA FY2005 appropriation provides 10 M$. The focus on the R&D activities is on integrity and safety activities to reduce risk for future development. The focus of the activities will be single frequency CAT I R&D, with a path to single frequency CAT II/III and a long term vision with dual frequency CAT II/III.

In addition the strategy is to complete an integrated prototype of a provably safe design. The current funding will not allow the development of a certified system that meets all the software certification requirements.

3.2. Skyguide

Gary Berz presented the Zurich GBAS CAT I project and the consequences of the FAA programme 

budget cuts and programme uncertainties. Skyguide has changed their original GBAS implementation plan, and are acquiring high cost “end fire” and glide path ILS systems at 2 runways (34 and 28).

Skyguide will still support GBAS technology and continues support CAT II/III standards developments.

3.3. DFS

The current status of the Frankfurt airport GBAS activities was first presented by Winfried Dunkel. The GBAS installation is a Honeywell beta LAAS. The system is actively monitored by two independent systems: an Independent GBAS Monitor and a GNSS Interference Monitoring system. 

The second part of the presentation addressed the DFS operational activities, and outlined the short- term implementation at Bremen and the long term goal of GBAS CAT III. DFS is working closely with Lufthansa on the operational implementation of GBAS. The DFS presented a very detailed project plan, ending end 2006 that was linked to the original FAA plans. DFS made a strong statement to continue towards a GBAS operational approval. 

3.4. AENA

AENA outlined that GBAS CAT III is the final objective but CAT I is considered essential. AENA summarised the work ongoing at Malaga airport with the existing Honeywell prototype ground station. AENA has requested a customised strategy for the upgrade of the S-CAT I ground station to CAT I. AENA would prefer to maintain the initial contract with Honeywell if it converges to the SARPs compliancy of the ground station. 

3.5. Brazil – FAA Cooperation

Brazil – FAA Cooperation was presented by Mr. Dave Peterson from the FAA. Mr. Peterson outlined the present activities, which include SBAS test bed and GBAS activities. The GBAS ground station is an FAA LAAS Test Prototype and was installed at Rio De Janeiro International airport by the FAA Technical Centre in 2004. Brazil and the FAA work is focussed on the following activities:  

· Collect Flight Data to support GNSS TERPS/PANS OPS Development – Complex Approaches

· Define effects of Iono on Avionics and GBAS/SBAS performance

· Vertical Flight Operational Requirements

· Quantify technical system requirements for CONOPS

· Operational Service Level Requirements with regard to Air Space Structure, 

· Adjacent Airport Operations

· Approach Service (LNAV, LNAV/VNAV, APV, GLS)

· Quantify Operational Benefits

Brazil (DECEA) is committed to the implementation of the new CNS/ATM systems and is taking all possible steps to reach related ICAO common goals.
3.6. JPALS Update
Mr. Eric Lekberg the present JPALS program manager outlined the goal and the status of the present JPALS activities. Today, no single precision approach and landing system meets US DoD needs; only 30% of Navy and 50% of Army aircraft have ILS. Legacy mobile systems (PAR, MLS) have significant limitations for deployment. Emerging shipboard operations can also not be met by any of the existing precision approach and landing systems. JPALS is the DoD’s “single precision approach” solution which provides growth path to incorporate SARPS compliant SPS correction signals. Military avionics will be able to use civil GBAS signal and JPALS fixed-based and tactical systems will be able to broadcast SARPS compliant SPS corrections. JPALS sees also a growth path to increased capability beyond core function of precision approach.

3.7. Eurocontrol Work-Programme

The Eurocontrol Landing and Take Off work programme was presented. The outcome of the xLS business case showed that an overall transition from ILS to MLS or GLS was not cost efficient, however local requirements could drive the need for either MLS or GLS. Consequently to support the GBAS development for the ECAC states that are willing to implement GBAS (see 3.2 to 3.4), operational and technical activities on GBAS will continue. Following the first LATO Landing and Take Off meeting it has been agreed to first complete all GBAS CAT I activities; i.e. Safety case, ATC procedures, Data quality standard, and to develop an operational concept for GBAS CAT II/III. In addition vulnerability studies focussing on precision approach and landing have been launched. The FAA LAAS programme manager expressed the willingness to share the results as soon as the complete list of threats has been established; the FAA is performing similar studies. The technical activities will focus on support to ICAO, EUROCAE and RTCA to support drafting of initially requirements and later detailed SARPS for GBAS CAT II/III. The tools developed by EUROCONTROL for GBAS validation (PEGASUS/MARS) are currently being distributed and first measurement campaigns are planned for 2005. They will support requirements and SARPS development and validation, as well as support the pre-operational activities. The support to the ECAC states on GBAS operational, technical and safety activities will continue on an as-needed basis. 

3.8. Summary Discussions – These are covered under Item 7.

3.9. Airlines/OEM Position  

· Boeing and Airbus
Boeing and Airbus presented a common position, outlining the need for quick GBAS implementation due to the ongoing certification activities and a window of opportunity regarding avionics finalisation for the 7E7 and A380 respectively.  They outlined the urgent need for operational GLS experience, starting with CAT I systems and reiterated the need for clear policy, planning and realistic deadlines. Both stated that they currently have no plans to equip their aircraft with SBAS capabilities.

· Continental

Captain Dion Johnson outlined how Continental Airlines would use LAAS prototypes and LAAS for Continental Micronesia (CMI). He expressed the Industry preference of LAAS vs. WAAS. CMI approached the FAA and offered to be the launch carrier for LAAS. CMI priority airports are Guam, Chuuk Island and Pohnpei. CMI operates an isolated fleet of nine B737-824 equipped with MMR. CMI offers in Guam 40+ flights per day of data collection, which could provide rapid proof of mitigation procedures and equipment reliability. CMI has offered to implement LAAS because they see the following benefits for their Micronesia operations 
a. Need for lower minimums into islands, 

b. Safety – alignment of final approach, and 

c. Economics of providing essential air service. 

4.1. FAA Performance-Based NAS

Bruce DeCleene from FAA Certification presented a short outlook on present discussions on performance based NAS. All new RNAV procedures should be performance-based and not tied to a specific system. Performance should be based on aircraft/aircraft separation, aircraft/obstacle separation, and transition to landing. FAA still must designate which navigation services are available for the approach. Another discussion item is how to simplify approach design criteria, here the focus should be 

a. on linear criteria (RNP)  with a standard set of linear criteria (RNP-0.3) used at the majority of runways and tailored linear criteria (e.g., RNP-0.1) used where beneficial and 

b. on angular criteria (xLS), a single set of angular criteria, harmonized with ILS used where beneficial. 
He presented different avionics/aircraft capabilities and associated approach performance under discussion.

5. Technical Session

5.1. Integrity Issues/Risk Reduction

The John Warburton from the FAA Technical Centre presented a detailed summary of the technical activities and the recent achievements in solving some of the most important integrity issues concerning LAAS development. The FAA team had made substantial progress in several areas of the LAAS development and reduced the risk in the most demanding technical areas of the program, to include ionospheric threat analysis and mitigation, and “overbounding”. All high risk areas were mitigated from high to medium. 

5.2. Honeywell Overbounding Approach

Mats Brenner from Honeywell presented their approach to overbounding, another risk area where major progress has been made. Responsibility for LAAS integrity resides in the LAAS Ground Facility (LGF). The user (aircraft) receives a set of integrity parameters from the LGF and applies those in a set of standardized equations to determine protection levels. A protection level bound, or Alert Limit, is transmitted from the LGF with each procedure. The LGF is responsible for ensuring that the uplink integrity parameters are accurate. 

5.3. Integrity Issues Status (IONO )

FAA and Dr. Per Enge from Stanford University presented in detail the ionospheric threat analysis and mitigation with the result that consensus is achieved within LAAS Iono Working Group on the Ionospheric Threat Model, one of the most important factors for the ground and airborne GBAS architecture. This work included the development of a threat model for anomalous ionospheric events, and what parts of the threat space can be detected or mitigated by existing ground monitors. It also had to be determined what additional ground monitors could achieve (Storm precursor event monitors) and what mitigation methods could be developed to provide system integrity during ionospheric events.
5.4. LAAS/GBAS Service Levels

Andreas Lipp presented first ideas on the issues involved with implementing a detailed service level concept, focusing on the experiences made during the ongoing implementation of MLS at London-Heathrow. These outline that operational issues, both strategic and tactical must be considered, especially when flow management measures are implemented, as for Europe by the CFMU. These issues should be considered at an early stage to ensure adaptation of the service level concept by the operational community. 

5.5. LAAS R&D Plans

Ted Urda presented in more detail some of the FAA LAAS R&D discussions. One of the main objectives is the development of a “Provably Safe, SARPS-Compliant, Cat I Design & Prototype”, which includes all S/W & H/W to meet FAA Integrity & Availability requirements. This activity includes the completion of the Honeywell Integrity Design, a System Safety Assessment, the generation of Algorithm Description Documents and an Integrated Prototype. The intent is to validate the ability to integrate the integrity algorithms effectively. This prototype will not be certified. Another R&D activity is to derive and implement a comprehensive RFI mitigation strategy to deal with safety and economic issues. 
5.6. JPALS Technical Overview

Tom Sanders, ARINC JPALS program manager presented the technical aspects of the JPALS program. He outlined the operational environment and the future technologies under which JPALS has to be considered. He outlined some of the major differences between the land based and the ship based system. JPALS technology deltas from the FAA LAAS design are: 

· Use Dual Freq / PPS,

· Operate in stressed interference environments/Intentional and Unintentional Jamming,

· Support rapid deployment for Tactical and Special Mission operations,

· Use a COMSEC or Information Assurance compliant data link in support of combat and shipboard operations,

· Support precision approach to moving platforms (ship). 

JPALS has built on civilian SatNav technology development, and has extensive overlap with civilian programs such as WAAS and LAAS.

5.7. CAT III VAL Harmonization

Tim Murphy from Boeing discussed the US perspective on CAT III Val Harmonization. US and European communities have been pursuing different objectives. Europe is focused on definition of high level requirements only while the US is focused on definition of requirements in the context of an evolution of current GBAS architecture with the goal to achieve some level of CAT III operational capability given single frequency, GPS only CAT III system. Consequently, the two communities have embraced different philosophies on how to derive Signal in Space performance requirements. He outlined in detail the US school of thought on this matter, which is not to derive SIS performance requirements by linearization / extrapolation of specified ILS performance, but to derive SIS performance requirements based on protection of the intended operational use of the system. Even within this school of thought there are two approaches  

· Conditional Probability with error at VAL

· Conditional Probability considering Peak Risk
Discussions continue, and RTCA and EUROCAE agreed to entertain both schools during harmonization.

5.8. RTCA/Eurocontrol CAT III Harmonisation Status
Richard Idiens presented the current EUROCAE WG 28/4 status.  WG 28/4 intends to hold two more meetings prior to completing its high-level CAT II/III performance requirements document for presentation to the next ICAO CSG meeting in May 2005.  EUROCAE do not agree with several of the requirements in the soon to be published RTCA SC-159 WG 4 LAAS MASPS.  In particular the alert limits derivation that EUROCAE is using stems from equivalent ILS performance.  This results in more stringent requirements than the RTCA has derived from the “landing-box” method.  The harmonisation of the requirements is now likely to take place in the ICAO CSG meetings. The meeting noted the issue and wished to be kept informed, while recognising that this issue must be resolved between RTCA, EUROCAE and ICAO.

6. Safety Cases

6.1. FAA Safety Case Progress

Randy Key presented the present status of Safety Case activities. He outlined the initial plans for the original development contract (Phase 1 and Phase 2 safety requirements) and marked the items covered under present activities. So far the FAA has completed the FHA, which includes the OHA and the Systems Segment Spec. Work is in progress on the integrity design report with the goal to have it completed by the end of 2005. Based on the R&D efforts for the LAAS prototype the FAA is investigating alternative safety architectures and associated requirements and an HMI Analysis.
6.2. Eurocontrol Safety Case Progress

The EUROCONTROL activities were presented by Andreas Lipp. He outlined the ongoing PSSE activities of the operational safety assessment and detailed the timeline to its completion in summer 2005. It was noted that European regulation required a quantitative assessment and this constituted a novelty for operational aspects in aviation. Significant work has been performed in assessing the independence of faults and events, since incorrect assessment of their interaction can lead to a significant underestimate of risk. Further CAT I safety activities (SSA phase) depend on certified systems and are therefore uncertain at present.

6.3. Cooperation on Safety Case Status
As the EUROCONTROL GBAS CAT I safety case is nearing completion of the PSSA stage, with the timeline for both CAT I SSA and CAT II/III activities not clearly determined and future FAA work strongly dependent on funding, it was agreed to continue the information exchange and define further co-operation when longer term planning becomes available.

7. Business Cases

7.1. FAA Benefits Case
The FAA LAAS Benefit case was completed in October 2004. The objective was to conduct an objective assessment of the benefits LAAS may provide to Users. The results were discussed and validated through discussions with airlines, which included FedEx, Alaska, United, Continental, Southwest, and airports Memphis, Seattle, Bradley, Newark, Chicago as well as Boeing. It is important to note that the study conducted by IBM was NOT a formal business case or alternatives analysis. The study was limited to the top 121 US airports. The categories of LAAS benefits were

a. Efficiency 

· Straight-in approaches, 

· Elimination of ILS critical areas, 

· Takeoff guidance in low visibility conditions, 

· Complex approaches, 

· Simultaneous independent parallel approaches

b. Safety

· Avoided accidents, incidents, fatalities and injuries

c. Societal

· Qualitative discussion of benefits

The benefits are captured in detailed spreadsheets per airport and per runway end. Several sensitivity analyses were conducted to ensure accuracy of data, those included “Airline Direct Operating Cost of a Flight Disruption”, LAAS avionics Installation estimates, downstream effect factor of delays, and average duration of a delay. Benefits were calculated with and without WAAS equipage for “Direct Operating Cost Savings” and “Passenger Time Savings”.

LAAS Benefits were estimated to be $1,493,000,000 (no WAAS equipage) and $986,300,000 (Users WAAS equipped). 

7.2. Eurocontrol Business Case Progress

The results of the Eurocontrol xLS business case have been presented. This study compared the overall cost/benefit for a transition from ILS to MLS or GLS. Therefore an immediate comparison between the FAA and the Eurocontrol business cases is not possible. However where co operation was possible, it took place. 

Based on the GBAS Roadmap information, the following benefit areas have been investigated: GBAS uplink of SIDs and STARs, Closely Spaced Parallel Approaches, Guided Missed Approaches, Low Visibility Procedure Flow Rate, Guided Take Off, GBAS Flexible Approaches including curved approaches, multiple precision approaches to the same runway, steep angle approaches, and multiple missed approaches. For the later ones development of the future operational concepts would be required to evaluate the potential benefits.

For the cost analysis, uncertainties have been addressed to the possible extent by the use of sensitive analysis. This activity has now been stopped and the final report will be presented to the Eurocontrol Airspace and Navigation Team (ANT) in March 2005.

8. Summary Discussion

· Open Items

There were no open items, all agenda items were discussed.

· Areas of Cooperation

Many areas of co operation were proposed:

· Safety case 
· Validation Tool (MARS)

· Ionospheric data

· Establishment of a common database including data monitored in Europe and in the States

· Operational Concept 

· Threat analysis co operation

· Collaboration on RFI

· Siting criteria

Areas of co-operations can be coordinated directly between individual subject matter experts but should always include (cc) GBAS program office Leo Eldredge, Dieter Guenter, Sylvie GRAND-PERRET and Andreas LIPP.
It was agreed that users are an essential part of the discussions and should be wider represented.

· Action Item Summary

1. FAA/EUROCONTROL  coordinate meeting minutes (Dieter Guenter/Sylvie Grand-Perret)

2. FAA provide copy of FAA Draft Siting Plan for EUROCONTROL  (John Warburton)
3. Establish of a common Database including data monitored in Europe and in the States
4. Eurocontrol to provide the working session dates for the Eurocontrol GBAS CAT II/III Operational Concept 
5. FAA to investigate the level of participation to the Eurocontrol CAT II/III Operational Concept
6. Eurocontrol to communicate the results of the Vulnerability study to the FAA GBAS program Office when available
7. Spain to host the next FAA/Europe GBAS co-ordination meeting

8. Eurocontrol and FAA to agree and propose a list of point of contact for each of the areas of co operations listed above.

· Dates and Venues of Next Meeting

It was proposed to host the meeting in Malaga on the 14-15 June 2005 – It will be attached to LATO/3 meeting.

Minutes of GBAS Working Group Meeting 


Washington DC, December 14/15 











