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	SUMMARY

This working paper presents an analysis of HF Data link (HFDL) by some A340 aircraft in the Auckland Oceanic FIR.




1.
INTRODUCTION
1.1 Airbus has certified HFDL for use as tertiary means of communication for ATC datalink with the FANS A+ package.

1.2 Airways have seen consistent HFDL use by A345 aircraft from one airline since June 2004 for the transmission of message assurance (MAS) downlinks but not for CPDLC or ADS messaging. Since November 2004 A346 aircraft from another airline have been seen to use HFDL for some CPDLC and ADS messaging when SATCOM has been available. This use has been reported to the ISPACG CRA via FANS Problem Report and is currently under investigation.

1.3 The purpose of this working paper is to advise the other Pacific ANSP’s of the performance data obtained from an analysis of the HFDL communications.

2.
DISCUSSION


Two Way HFDL MAS analysis

2.1 A total of 6041 HFDL two way MAS data points were obtained between June 2004 and December 2005. The HFDL data was compared with the SATCOM data (206,265 data points) over the same period. A graph of the relative performance of the two media is pictured below.
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2.2 It can be seen that the performance seen from HFDL is well below the current FOM performance requirements of 95% of MAS received within 2 minutes, and 99% within 6 minutes. Analysis shows that only 68.04% of MAS were received within 2 minutes, and that only 96.16% of MAS were received within 6 minutes.

2.3 Operationally, the use of HFDL for message assurance has had no impact. Controllers do not have visibility on the MAS messaging and only see operational responses from the CPDLC and ADS applications.

2.4 Because of the poorer performance in relation to SATCOM and VHF some skewing of the NZZO monthly FANS data is evident. However, the low number of HFDL transmissions means that this skewing in minimal. In December 2004 97.18% of MAS from all sources were received within 2 minutes, this compares with 98.71% of MAS from SATCOM+VHF.


One Way HFDL Downlink analysis

2.5 One airline’s A346 aircraft have been using HFDL intermittently for AFN, ADS and CPDLC messaging since November 2004. 272 HFDL data points were obtained during November and December 2004 from ADS and AFN messages. A graph of the HFDL downlink performance is shown below.

2.6 Again the performance seen from HFDL is well below the current FOM performance requirements of 95% within 1 minute and 99% within 3 minutes. Analysis shows that 45.76% of downlinks were received within 1 minute, and that 73.43% were received within 3 minutes.

[image: image3.emf]HFDL- Downlink Performance (ADS+AFN)

86.72%

78.59%

73.43%

63.84%

20.66%

45.76%

0%

20%

40%

60%

80%

100%

< 20 < 40  < 60 < 80 < 100   < 120  < 140 < 160  < 180 < 200 < 220 < 240 < 260 < 280 < 300

Time Bands (seconds)


2.7 Operationally we have seen some impact. Some delays have caused crews and controllers to revert to HF voice. This adds further delays to the HFDL transmissions to the extent that on at least one occasion datalink was disconnected. Our controllers do not have any visibility as to the communication media that is employed and will make an assessment on whether to continue datalink with an aircraft based on the current operational datalink performance with that aircraft. This will often mean an increased workload for the controller while they try and sort out any communication delays.

Overall Operational Impact 

2.8 Airways do not have an issue with the use of HFDL as tertiary means for datalink behind SATCOM and VDL. Airbus has advised that the one airline using HFDL for MAS is not FANSA+ and is thus not certified. This is still under investigation as to why it is occurring, but it is having no operational impact. The other airline airframes that use HFDL for AFN, ADS, and CPDLC are certified but are also under investigation to resolve what appears to be excessive use of HFDL.

2.9 The use of HFDL has occurred during other network issues experienced during 2004 and 2005. Controller frustrations with perceived “poor” datalink performance continue. Unfortunately, while the majority of messages are received promptly, it does not take many delayed messages to tip controller perceptions. Controllers do not care what media is used they just want it to “work”. Defining just what “working” means at an operational level and convincing the controllers of this is where we are having difficulty. 

2.10 An analysis of downlink delays seen in December 2005 is interesting. The graph below shows the relative performance of the three media in absolute terms of the number of delayed (more than 3 minutes) downlink messages. To a controller, who will probably end up chasing some of these, this is probably a better indication of whether the system is “working” or not. Currently, the downlink performance statistics show we are hovering around the FOM requirement of 95% of messages delivered within one minute, and 99% within three minutes. HFDL is having little impact on this, and Airways view is that while efforts should continue to improve the performance of HFDL, considerably more effort could be focused by the Datalink Service Providers (DSP’s) towards improving SATCOM performance.
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2.11 Current FOM system performance criteria do not differentiate between the media used. With Airbus certifying HFDL for tertiary use for ATC communications with the FANSA+ package and with HFDL currently being used in the region Airways questions whether one performance criteria for all media is now adequate. 

3.
RECOMMENDATION

3.1 This working paper recommends that:

(i) The ISPACG FIT members note the ongoing use of HFDL by some A340 aircraft in the region, and the operational performance of the media.

(ii) That ISPACG FIT seeks an update from ARINC on planned performance improvements to HFDL.

(iii) The ISPACG FIT discusses the current system performance requirements in the light of HFDL certification for tertiary means ATC communications, and if thought necessary recommend changes to the FOM through ISPACG.

(iv) The ISPACG FIT reviews current SATCOM system performance and seeks an update on planned SATCOM improvements from the DSP’s and what if any continuous improvement programs are in place.
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