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SUMMARY

This information paper summarizes the report of data link operational trial conducted from Oct. 1997 in Tokyo FIR. 

1. Background

1.1 The purpose of the data link trail was to study/show specifically how to tackle the problems arising from data link operation in Air Traffic services, in order to obtain a smoother introduction of a next generation Air Traffic Control service system based on FANS and data link communication technology.

1.2 JCAB set up the ADS TRIAL Evaluation Studying Committee in July 1997, administering Air Traffic Services using the Oceanic air traffic control Data Processing system (ODP) through the use of data link on a trial basis, and the committee undertook the work of reviewing the details of the trial, evaluation results, and clarifying the problems encountered. In May 2001 the committee was dissolved and its task was taken over by the Data link Operational Evaluation Review Committee.

1.3 The 14th IPACG (Informal Pacific ATC Coordinating Group) in January 2000 established the IPACG FIT (FANS Interoperability Team) serving for North/Central Pacific Oceanic airspace. Within the IPACG FIT, JCAB and FAA set up a CRA (Central Reporting Agency), respectively. For Tokyo FIR, JCAB CRA, established the CRASA (Central Reporting Agency Supporting Agency) as its supporting organization and entrusted the Air Traffic Control Association Japan (ATCA) with the task of the CRASA.

1.4 During the trial the CRASA has been conducting the work of evaluating the data link operational performance and analyzing problem reports. Regarding the performance evaluation, the CRASA has been collecting and analyzing data, including such data as message transmission time, message delivery success rates, data link connection success rates, and success rates of automatic transfer of CPDLC control. With regard to the problem reports, as of the last day of November 2005, the CRASA has received 380 of reports, analyzed and solved them. During the four and half years, the number of FANS equipped aircraft has steadily increased and has been almost doubled. The number of data link messages has reached over two times more than the starting year.

1.5 JCAB commenced the Data link trial in Oct. 1997. For the first three months of the trial (Oct. to Dec. 2000), the number of aircraft operators participated in the trial was sixteen, average number of aircraft logged on to the ATSU End system was seventy-five per day, and a maximum of eighty-four aircraft logged on to the system in Dec. 2000.

1.5.1 Implementation of CPDLC 

a. Training before the trial (July 1997-)

With the assistance of two aircraft operators, JCAB conducted, based on a pseudo data link communication scenario, a preliminary training session between controllers and pilots on board the FANS equipped aircraft, in order to gain familiarity with the data link operation.  

b. Phase 1 (1 Oct. 1997 -)

With the cooperation of four aircraft operators, JCAB conducted the data link trial, in the oceanic airspace of Tokyo FIR, with CPDLC equipped aircraft. The actual ATC operation, however, was conducted via traditional HF voice.

c. Phase 2 (5 Nov. 1998 - )

JCAB started to utilize CPDLC to provide ATC clearance and to receive position report on all the aircraft that requested to use data link. With regard to emergency communication and clearance of route, however, JCAB provided them only through the use of HF voice communication.

1.5.2 Data link trial on ADS

a. During the Phase 1 and 2, ADS was evaluated.

b. Phase 3 (11 Apr. 2005 -)

50 NM longitudinal separation minima during climb/descent via use of ADS were started on the R220 and R580 in the NOPAC airspace. 

1.6 The ADS/CPDLC operation in the Tokyo FIR started in 1997, has been provided one of the best advanced ATS data link operational environment for aircraft operators. The data link operation, especially in the heavily trafficked airspace of the NOPAC, combined with the provision of RNP10, has been providing great benefits to effective flight in the Pacific airspace, in the context of setting the lateral 50 NM route, providing a seamless ATS environment via use of automatic transfer of CPDLC, and reducing the load of HF voice communication.  

1.7 According to the recent trend of the data link operation in the Tokyo FIR, the number of aircraft that successfully connected with the ATSU data link system (nearly equal to the number of aircraft equipped with FANS) has been 190 out of total 430 aircraft flown in the oceanic airspace in the FIR per day, indicating about 45 % of aircraft has been the FANS equipped aircraft. The increase in the number of FANS aircraft has been around 20 % per year.

1.8 The number of CPDLC and ADS messages has been increasing at a rate of about 30 % each year. If the upward trend continues for the next three years, the number of CPDLC and ADS messages will increase by about 100 %.  It is necessary for us to adequately follow up the performance of the data link operation, because there can be little doubt that the upward trend in the number of CPDLC and ADS messages will continue hereafter.

1.9 According to our experience from handling Problem Reports, it has been apparent that around the same time as a new aircraft went into service, many Problem Reports specific to the type of aircraft have been submitted. We have to keep in mind the fact and address those problems appropriately.

2. Comprehensive evaluation of the trial

2.1 Communication performance

(1) According to the analysis result of the amount of time required for a (up-link/down-link) message transmission, it was proved that the system performance was in conformity with the FOM standards, ensuring the data link system performance to be stable. Regarding the CPDLC down link message transmission time, while it complied with the standard, but it was close to the standard value.

(2) As to the success rate of CPDLC connection, it has become apparent that aircraft entering into the Tokyo FIR from a FIR relatively often experienced unsuccessful CPDLC automatic transfer. For aircraft flying out of the Tokyo FIR, the rate was 99%.

(3) Successful delivery rate of the up link messages, though the value varied a bit, was around 97% on average, somewhat low to expectations.  It is guessed that the value resulted mainly from data link network problems observed in switching massages from VHF to SATCOM data link, or in transmitting them through aging GES. The problems, however, are expected to be improved, since updates to the GESs are planned. 

2.2  Analysis result of Problem Reports

A number of factors affecting communication performance emerged in the course of analyzing Problem Reports.

(1) Avionics related problems

a. Depending on the process conditions, FMC data processing sometimes delays. FMC sets an order of priority on processing messages depending on message types, which sometimes causes a latterly arrived message with higher priority to overtake the first-come message. ACARS MU is kind of responsible for message delays relating to the interface with FMS, or relating to other message processing. 

b. It was of particular note that problem events unique to new type aircraft tended to occur when they were placed in service. Those problem reports were, based on FIT Problem Reporting system, submitted, analyzed, reported to the aircraft manufacturers concerned and the manufacturers took action to improve software. It will take time for the improved software to be leased, and be installed in aircraft; however, steady improvement process has been conducted.

c. It has been known that there are some types of avionics that tend to store messages in stead of down linking them during the airplane flying on the boundary area of a VHF data link coverage making transition to SATCOM from unstable VHF data link. They are only a very small number of aircraft, affecting little influence on entire operation.

d. Occasionally, unsuccessful LOGON due to inappropriate handling by pilot or mechanic was reported, most of which related to aircraft operators that began data link operation. This type Problem Reports have become less common compared with the number of the same type Reports submitted 5 years ago when the FIT-CRA started operation.

(2) Network related problem

a. There were some Problem Reports submitted relating to a short period (5 to 10 minutes ) interruption occurred in data link service providers (DSPs). Those problems were thought to have caused influence in degrading operational performance such as message delivery failure. Since a DSP has updated those problematic GES, the number of Problem Reports will decrease. 

b. Though many of the networks related problems were resulted from the network system configuration, the number of which was only 0.8 % of total several hundred thousands of messages a year. HF voice communication is always available for back up system.

(3) ATC system related problems

a. At the beginning of the trial, several problem events concerning the system were reported, all of which have been resolved.

b. Among problem events attributable to data link network or avionics, some of them were resolved by upgrading the software of the ATC system.

3. Conclusion - Comprehensive evaluation of the trial

a. During the data link trial, analysis of interoperability performance of the data link system was continually conducted and through the Problem Reporting system many problem events were detected and solved, which contributed to improve overall the data link system to be robust enough when it was placed in service.

b. Regarding the performance evaluation of message transmission time, it was proved that the system performance has been in conformity with the FOM standards, ensuring the data link system performance to be stable. As to the CPDLC down link message transmission time, while it complied with the standard, but it was close to the standard value.

c. It is required to continue monitoring overall interoperability performance among FANS-1/A related data link systems including avionics, networks, and ground Air Traffic Control systems in order to maintain and improve reliability of those systems. And it is also required to continue activities with the Problem Reporting system as a very useful system to support in detecting and solving wide variety of problems arising from FANS operation among stakeholders.

4. Recommendation

The meeting is invited to note the information provided in this paper.

PAGE  
6

