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�PRIVATE ��Summary��Progress and prospects of Flight Recording are presented.���1.  Introduction



The progress on Flight Recording is reported in the paper.  The paper is devoted to three reports.



FLIRECP/2 Meeting (IP attached)

US Rulemaking (Introduction attached)

ATNP SARPs development (Introduction attached)



2.  FLIRECP/2 Meeting



The attached IP details ATNP presentation to FLIRECP.  The panel noted that ICAO Annex 6 currently requires recording of all digital communications to aircraft.  The ATNP had noted that no current SARPs, aircraft, or development program currently supports this requirement.  After FLIRECP discussion, the implementation date was moved to 2005.  The rationale was that programs effecting positive control of aircraft (e.g., US CPDLC Build II) will come into operation at that time.  The final proposed text for Annex 6 by FLIRECP/2 is also attached.



3.  US Rulemaking



The US has implemented rulemaking consistent with the FLIRECP/2 text.  The introduction submitted to ARM for that rulemaking is attached.  The schedule for rulemaking is consistent with ICAO and FAA schedules.



4.  ICAO ATNP SARPs development



A brief outline of the changes to Annex 10 and Doc 9705 is attached.  The proposal is to add one system requirement to SV1 and add recording hooks to the upper layer communications service allowing facile recording of all communications with the aircraft.

An outline is attached.



5.  Actions



FAA Rulemaking

Coordination with NTSB on recording point.

Coordination with ATNP

timing requirements

non-ULCS applications

Coordination with EUROCAE WG-53 on Recorder MOPS following publication of ED 93.

Coordination with ARINC Characteristic.



6.  Conclusions



The Working Group is invited to note and approve the information presented on Flight Recording.

�
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CNS/ATM RECORDER REQUIREMENTS



(Presented by Mr. Dennis Grossi, USA)





1.   INTRODUCTION



The FLIRECP has considered requirements and adopted SARPs in Annex 6 for the recording of Communications Navigation Surveillance / Air Traffic Management (CNS/ATM) digital messages to the cockpit.  Other ICAO Panels such as the Aeronautical Telecommunication Network Panel (ATNP) have formed working parties to meet these requirements.



2.   HISTORY



Mr. Masoud Paydar, ATNP Secretary, brought forth the Annex 6 requirements to the ATNP.  The ATNP now has a working party with the following terms of reference.



Clarify Flight Recorder Panel (FLIRECP) Annex 6 implications on ATN SARPs and guidance material;

Validate EUROCAE WG50 MASPS for both air and ground,

Investigate Annex 10 Volume II for possible ATN related changes.



3.    DISCUSSION



3.1  The ATNP has investigated Annex 10, Volume II and has reached preliminary agreement that certain waivers for aircraft telecommunications logs (Annex 10, Volume II, 3.5) may have to be amended to requirements at ATNP/2.



3.2 The ATNP has agreed that the satisfaction of the Annex 6 requirement requires a system-level requirement in the ATNP Annex 10 material.  A new requirement is proposed to require recording of digital messages. The definition of messages allows the insertion of simple recording points into an ATN software architecture. ATNP notes that many present system-level requirements contribute to meeting this new requirement, although the requirement is severe, i.e., we wish to investigate the very last message delivered.



3.3  The ATNP will then formulate detailed technical provisions for inclusion in ICAO Doc 9705.  All Air Traffic Control (ATC) messages potentially affect flight path and will be recorded.  Any other message also has the potential to contribute to crew workload and may have to be recorded.  In ATN terms, Context Management (CM), a directory access protocol, and controller pilot data link communications (CPDLC) recording represent the initial requirement.  The term message refers to an Application Protocol Data Unit (APDU).  Lower-level (transport, network) information need not necessarily be logged for accident investigation purposes.  Aircraft recording will be done consistent with Annex 6.3.1.5 to demonstrate pilot message delivery.  Actual recording interface and format is aircraft-specific, noting that post-incident reconstruction is acceptable.



3.4  EUROCAE WG50 has nearly completed a Minimum Aeronautical System Performance Standard (MASPS) for CNS/ATM recording.  The MASPS has been reviewed by the ATNP Recorder group. The MASPS is comprehensive, but there remain several challenging design problems implicit in air-and-ground message correlation.  WG50 MASPS notes the requirement to correlate the aircraft message recording with the multiple ground recordings during flight.  WG50 MASPS requires air-and-ground time correlation and other system management functionality.



3.5  A Minimum Operational Performance Standard (MOPS) activity will be initiated for precise aircraft equipage requirements for data link recording.



3.6  In the United States, the Federal Aviation Administration will initiate rule-making to clarify that the present requirement to record all voice messaging be expanded to include cockpit data messaging.  The rule-making is intended to take effect in the 2004 time frame, consistent with the US CPDLC Build II implementation.



�PROPOSED AMENDMENT TO ANNEX 6, PART I - 

OPERATION OF AIRCRAFT - INTERNATIONAL COMMERCIAL AIR TRANSPORT - AEROPLANES

     

Amend Annex 6, Part I, as follows: 

     

     

CHAPTER 6.  AEROPLANE INSTRUMENTS, EQUIPMENT AND FLIGHT DOCUMENTS 

     

      

* * * * *

      

6.3   Flight recorders

      

* * * * *

     

6.3.1 Flight data recorders - types 

      

* * * * *

      

6.3.1.5           By 1 January 2005, all aircraft which utilize digital communications and are required to carry a cockpit voice recorder shall record on the cockpit voice recorder or the flight data  recorder the a flight recorder, all digital communications to and from the flight crew. The minimum recording duration shall be equal to the duration of the CVR, and shall be correlated to the recorded cockpit audio. Any digital communications with ATS. 



6.3.1.5.1  If recorded on the flight data recorder, the digital communications shall be readily correlatable to the cockpit voice recorder recording. which are not displayed to the flight crew but which directly affect the aircraft's flight path, shall also be recorded. 



6.3.1.5.1        Sufficient information to derive the content of the message and, whenever practical, the time the message was displayed to or generated by the crew shall be recorded.

      

         Note.-  This will require the recording of FANS-1 equipped aircraft.

Digital communications to be recorded include, but are not limited to, Air Traffic Service (ATS) and Airline Operational Control (AOC) messages. 

�ON-BOARD RECORDING OF DATA LINK COMMUNICATIONS IN

CRASH SURVIVABLE MEMORY



The fundamental airborne flight recorder regulatory framework developed in the late 1950’s and early 1960’s addressed voice based communications to and from aircraft.  The resultant policy was consistent with the analog technology of the time.  The advent of the Communications, Navigation, Surveillance (CNS)/Air Traffic Management (ATM) concepts endorsed by the International Civil Aviation Organization (ICAO), relies extensively on new technology which replaces many of these communications with digital messages.  CNS/ATM operations have already become and will continue to be more dependent upon these digital communications.  The accident investigation community believes that the fundamental recording requirements have not substantially changed, but that the regulatory framework needs to be revisited in light of new technology and concepts introduced with CNS/ATM.  In particular, the replacement of traditional voice messages with digital messaging technology creates a need to consider new systems and recording requirements to ensure that the information necessary for incident and accident investigation continues to be recorded on board the aircraft in crash-survivable memory.



In the 1960’s, accident and incident investigations began to have the benefit of cockpit voice recordings to complement investigative information.  The recorded information has proved invaluable and there is no doubt that aviation safety has advanced as a result.  Traditional information recorded on board the aircraft includes internal communications on the flight deck, communications to and from the aircraft for air traffic control, automatic weather and airport information, communications with the operator company, communications with other aircraft, and the aural environment on the flight deck.  It is not uncommon for flight crews to communicate directly with agencies such as emergency fire and rescue services.  All of this time-sequentially recorded information has enabled investigators to develop a comprehensive understanding of complex flight deck interactions and human factors issues such as the effects of crew workload, activity/task levels and distribution in the cockpit.  It has been, and continues to be, important to correlate aircraft behavior and the activities the crew were engaged in precisely at the times communications were taking place.



Recent activities taking place under the National Airspace System (NAS) modernization program have significantly accelerated the impending use of data link technology for safety of flight communications.  Specifically, the FAA has recently approved the funding and support for the Controller-Pilot Data Link Communications (CPDLC) program.  A four-tiered endeavor, CPDLC will ultimately afford both pilot and controller data link communications capability commensurate with today’s analog voice system.  The capability to record such data link communications on board the aircraft in crash survivable memory will prove invaluable to post accident/incident investigations.



The scope of work must include the following;



	a.  Determination of 14 CFR FAR impact.



	b.  Determination of mandate time frame based upon retrofit/new manufacturer economics and CPDLC program schedule.



	c.  Establish data link recording requirements while recognizing existing technical recording specifics associated with accident investigation needs as defined by existing material (i.e., EUROCAE ED-93, Minimum Aviation System Performance Standards for On Board Recording of Data Link Messages in Crash Survivable Memory).



	d.  Recognize need for international harmonization of data link recording requirements.



�Proposed Amendments to ATNP SARPs and ICAO Doc 9705



1.  In SV1, Add System Requirement

1.3.28bis All communications (at the Application Protocol Data Unit (APDU)) to and from the cockpit shall be recorded on board the aircraft.



2.  In SV4, Add recorder points to 4.3.3.3 (ASE), 4.3.3.5 (ACSE), and 4.3.3.6 (Presentation).  The intent is to add recording points as each APDU transits the aircraft.  Inclusion in the ULCS greatly simplifies the specification.�
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Figure 4.3�1.  Components of ATN�App AE
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