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This memo revises the message format descriptions described last on January 9, 2004 and released as version 2.1. This version of the message descriptions has been named version 2.2.

The changes since 2.2 are summarized below.

· The error messages in Appendix A have been revised to agree with those produced by ETMS software.

The changes since 2.1 are summarized below.

· The requirements for pairing time fields on an FM message have been corrected (section 10.). Predicted time fields may be paired with actual time fields. 

The previous version of this document was 1.3. The changes since version 1.3 are summarized below. These have been preserved to provide a historical record.

Many general changes have been made to improve the memo: information has been re-organized, explanations have been expanded, and more background material has been added. These changes include:

· The memo now references the use of CDMNET for transmitting the messages to ETMS.

· The error messages have been updated.

· Appendix C has been added to describe message sending for exceptional cases such as diversions.

Many of the changes reflect functional changes that have been implemented operationally in ETMS since the last update of this memo. These include:

· The following fields are now used and therefore have been moved from Future Fields to Current Fields: Assigned Arrival Slot (A2), Controlled Departure Time (T5), and Controlled Arrival Time (T6).

· The Slot Hold flag (A6) has been added.

· The actual time fields – T11 through T14 – are now in use and therefore have been moved from Future Fields to Current Fields. These are used to send OOOI times on CDM messages.

· References to Simplified Substitution (SS) and Early Intent (EI) packets have been added.

· Descriptions of the Slot Create (SC) and Slot Credit Substitution (SCS) messages have been added.

· The description of the Release Slot message has been removed. (This was superseded by the use of the FM to modify the slot hold flag.)

The following changes reflect new functions to be implemented in ETMS 7.8, which is targeted for deployment around April 1, 2004:

· A new Remark field (A7) has been added. This allows the users to send a CDM message to get a flight on the diversion recovery web page.

· Two new fields – Original Flight Identification (A8) and Original UTC Departure Date/Time (A9) have been added. These allow a user to identify a new flight as being the recovery leg for a diverted flight with a different flight ID
Message Formats for CDM Flight Data Exchange — Version 2.2

1. Introduction

This memo describes the message formats that participating NAS users can send to the Enhanced Traffic Management System (ETMS) as part of the Collaborative Decision Making (CDM) data exchange. The goal of this data exchange is to improve the data that the FAA uses to detect and manage traffic management problems by sending automated updates from the NAS user’s database system to the ETMS database system. In exchange for this data feed, NAS users are given access to aggregate demand data and other FAA-provided data that enhances the NAS user’s ability to run its operation.

2. Scope

The messages described herein include Flight Create (FC), Flight Modify (FM) and Flight Cancel (FX) messages that can be used by a NAS user to create, modify, and cancel flights in the real-time ETMS database. This document covers the formatting and application of these messages when sent as part of a Flight Data (FD) packet.

This document also describes the format of Slot Create (SC) and Slot Credit Substitution (SCS) messages. These messages, along with FM and FX messages, can be used in a simplified substitution packet for modifying flight-slot assignments during a ground delay program. The formatting of these messages when used for SS packets is included here for completeness; however, the full description of the how these messages are used in the context of the SS processing is not. See reference 1 for a full description of the substitution processing.

This document does not cover the formatting and submittal of early intent (EI) messages. See reference 2 for a description of the Early Intent message formatting and protocol.

This document does not cover the protocol for submitting data packets over CDMNET. The CDMNET message protocol is described in reference 3. The formatting for submission over the ARINC ADNS network is included in Appendix B.

3. References

1. FAA ATCSCC Ground Delay Program Simplified Substitution Processing, November 2001

2. Mike Golibersuch and Ken Howard, Protocol for Submission of Early Intent Messages to ETMS version 1.2, October 21, 2003.

3. Ken Howard, CDM Protocol for CDMNET, August 15, 2000.

4. Ken Howard, Slot Credit Substitutions System Requirement, November 18, 2002.

5. Ken Howard, Message Processing for Exception Cases, October 18, 1999. [NOTE: The information from this memo is now incorporated in this document and is therefore obsolete.]

4. Organization

The bulk of this document is devoted to describing the CDM messages that the NAS Users send to ETMS. This description is composed of the following sections:

· 5. Background: Discusses NAS message formats and how they relate to the CDM messages.

· 6. Overview of the Flight Message Processing: Describes the general flow of the CDM message processing.

· 7. Flight Data Fields: Provides detailed syntax and content definitions for each field that can appear in a CDM flight message.

· 8. General Rules for Flight Message Processing: Describes the general rules for formatting, packaging, and communicating the flight data messages.

· 9. Flight Create (FC) Message: Describes the specific syntax of the FC message.

· 10. Flight Modify (FM) Message: Describes the specific syntax of the FM message.

· 11. Flight Cancel (FX) Message: Describes the specific syntax of the FX message.

· 12. Slot Create (SC) Message: Describes the specific syntax of the SC message.

· 13. Slot Credit Substitution (SCS) Message: Describes the specific syntax of the SCS message.

In addition, there are three Appendices

· Appendix A - Error Messages: Provides a list of the current error messages.

· Appendix B – Sending CDM Messages over ADNS (ARINC): Describes the format for submitting message packets over the ARINC ADNS (TTY) network.

· Appendix C – Exceptional Cases: Provides tips on how to generate message for unusual cases such as diversions. This incorporates information from reference 5.

5. Background

The ETMS was originally developed to process messages from the National Airspace System (NAS) host computers. Three of these messages – flight plans, amendments, and cancellations – have some similarity to the CDM message functions: creating a flight, modifying a flight, and canceling a flight. When the CDM message set was designed, the CDM group attempted to reuse the NAS format, where appropriate, to simplify the development process. This section presents an overview of the NAS message format to help motivate the design of the CDM messages. 

A NAS flight plan has the following appearance:

FZ  RYN218/154  B727  0471  DAY  P1000  290  DAY..PSB.J49.ALB..PSM/0129 

where the fields from left to right are:


Field No.
Field Description

01
Message type (FZ)


02
Flight identification – call sign/computer ID (RYN218/154)


03
Aircraft type (B727)


05
Filed airspeed (0471)


06
Coordination fix (DAY)


07
Coordination time (P1000; the P means proposed)


09
Filed cruising altitude (290)


10
Route of flight/estimated time en route (DAY..PSB.J49.ALB..PSM/0129)

A NAS amendment has the form:

AF  RLT950  MKG  ROC  06  4313N/08121W  07  E0803  10  MKG./.BUF.V2.ROC

where the fields from left to right are:


Field No.
Field Description

01
Message type (AF)


02
Call sign (RLT950)


26
Departure airport (MKG)


27
Arrival airport (ROC)

and repeated pairings of:


Field No.
Field Description

12
Field number to be modified (06, 07, 10)


17
New value for that field (4313N/08121W, E0803, MKG./.BUF.V2.ROC)

A NAS cancellation has the form:

RZ  RLT950  MKG  ROC
where the fields from left to right are:


Field No.
Field Description

01
Message type (RZ)


02
Call sign (RLT950)


26
Departure airport (MKG)


27
Arrival airport (ROC)

CDM extracted the following practices from the NAS message processing for use in the CDM message formats:

· Each message type is identified by a two-letter code (e.g., FZ) that always appears as the first field.

· Messages consist of fixed and variable formats. Fixed formats do not include the field numbers; variable formats consist of field number followed by value.

· Any data fields used on the CDM messages that are already defined for NAS messages are use the same field reference number and format.

CDM messages have requirements that could not be completely met by the existing NAS formatting. Therefore the following additional rules were adopted:

· NAS messages identify a flight using flight ID, origin, and destination. This does not allow different day’s flights to be easily distinguished. Therefore, CDM messages also use the original departure date and time as part of the fixed format on each message.

· NAS messages use only hours-minutes for all time fields. This can create ambiguities as to what day those times apply to. Therefore all times on CDM messages include the date.

· New fields created for CDM messages are distinguishable by the format of the reference number. CDM references begin with a letter (e.g., A1, T4); NAS reference numbers are all digits.

6. Overview of Flight Message Processing

CDM participants are required to notify ETMS whenever they create, cancel, or update a flight. Users send these updates via three message types: Flight Create (FC), Flight Modify (FM), and Flight Cancel (FX). These messages are used to enhance the data that is maintained in the ETMS daily (live) database that is used to support various real-time traffic flow management (TFM) decision-making. The general flow of data into the ETMS database is as follows:

· For scheduled flights, 

· ETMS creates a flight entry in its database 15 hours prior to the scheduled departure time using data from OAG.

· The user sends an FC or FM message confirming the flight data 15-hours prior to departure time.

· For unscheduled flights, the user sends an FC or FM message 15 hours prior to departure time or as soon as known. ETMS creates a new database entry for this flight.

· Whenever a user changes the plans for a flight, they send an FM message to ETMS updating the information for that flight.

· Whenever a user cancels a flight, they send an FX message to ETMS canceling the flight.

· When the user files a flight plan (FZ) with NAS, NAS sends a copy of the FZ to ETMS. ETMS updates the database entry for that flight.

· When the flight pushes back from the gate, the user sends an FM with an “out” time and updated “off” time prediction for that flight.

· When the flight departs, 

· NAS sends an activation message (DZ) to ETMS.

· The user sends an FM with an actual “off” time and an update of the predicted “on” time.

· While the flight is en route,

· NAS sends track updates (TZs), amendments (AFs) and other messages to ETMS.

· The user sends FMs updating the predicted “on” time and any data changes, such as a destination change.

· While the flight lands,

· NAS sends an arrival message (AZ) to ETMS.

· The user sends an FM with an actual “on” time.

· When the flight arrives at the gate, the user sends an FM with an “in” time.

ETMS uses the data from these various messages to maintain the best guess of what the flight is expected to do or has done. Since the data comes from different sources (OAG, user, NAS), the data is expected to conflict on occasion. ETMS applies the following general rules for resolve data conflicts

· Status: 

· Prior to departure time, ETMS uses the CDM messages to determine whether a flight is operating or cancelled. For example, if the user sends an FX for a flight, and then a NAS flight plan is received, ETMS continues to treat the flight as cancelled.

· Once a flight departs, it cannot be cancelled by a CDM message.

· Origin/Destination: 

· ETMS always gives precedence to origin and destination data from a CDM or NAS message over data from OAG. ETMS processes this as a correction to the OAG data rather than as an itinerary change.

· ETMS always accepts an origin or destination change from a CDM or NAS message, regardless of what order that are received. ETMS treats such a change as an itinerary change, if prior to departure, or a diversion, if airborne.

· Times: 

· Prior to departure time, the time estimates from CDM messages are given precedence over times from NAS messages.

· After departure time, the times from NAS messages are given precedence over CDM messages.

· Flight plan data – aircraft type, speed, altitude, and route:
· Aircraft type and other flight plan data from NAS are always given precedence over data from CDM messages.

The messages described in this document apply to individual flight legs. That is, a CDM message refers to a specific occurrence of an aircraft flying from one city to another on a particular day at a particular time. If a flight is delayed to a later date or time, it is considered the same flight. If a flight number is changed, it is considered the same flight. If an aircraft flies from A to B to C using the same flight ID, those are considered to be two flights. If an aircraft is flying the same city-pair twice in the same day using the same flight ID, those are two different flights.

Messages can be transmitted from the users to ETMS through the ARINC ADNS network (sometimes known as the TTY) or over a dedicated TCP/IP network called CDMNET. The packaging and processing of the messages is the same for either network. The protocol for transmitting the messages is different. Appendix B covers the details of how to send a message over ADNS. The protocol for CDMNET is described in reference 3.

7. Flight Data Fields

The CDM messages are composed from a set of pre–defined data fields. Certain fields are required on each message type; these are generally provided in a fixed format. Other fields that are optional are provided in a variable format, with each field being identified by a reference number. Existing NAS field formats and definitions are used wherever possible.

The possible fields that can be used in a CDM message are defined below. Individual messages are composed of combinations of these fields. A field reference number is defined for each flight data field. The field definitions are divided into two lists: those currently implemented and those planned for future use.

The document describes each field by its reference number, name, the syntax, a text explanation of the field, and one or more examples. Syntax is specified in a manner similar to that used in NAS–MD–311 Appendix E, where:

a — denotes any alphanumeric character (i.e., upper-case letters or numbers)


L — denotes an upper case letter (A–Z)


d — denotes any digit (0–9)


() — indicates a character is optional.


other characters — literals (i.e., the characters should appear exactly as specified)

For example, the syntax “Ld(a)” indicates a field that must start with an upper-case letter followed by a digit, and can optional have a third character which can be any alphanumeric.

NOTES: 


· All dates and times are in UTC.

· Fields identified by integers correspond to NAS fields and their syntax matches (or is a 
subset of) that specified in NAS–MD–311 Appendix E.

· The fields designated by reference numbers of the form A1, A2, ... and T1, T2, ... are new CDM fields not defined in NAS.

Fields Currently Implemented

Field 02.
Flight Identification — 2–7 characters. La(a)(a)(a)(a)(a)


Examples: N1, GAA1234


Flight call sign as it appears in the OAG and/or subsequently will be filed on the NAS flight plan. Commonly referred to as Flight ID. Only the aircraft identification portion of the NAS syntax is accepted (i.e., the computer IDs are not used here). Flight IDs must match the NAS flight plan exactly. IDs consisting of a three-letter code and a flight number should use leading zeros on the flight number only if they will be filed that way on the flight plan. For example, if the flight plan will show ABC001, the CDM message should not show ABC1.

Field 03.
Aircraft Type — 2 to 9 characters. (d)(L)/La(a)(a)/(L)


Examples: T6, B727, H/B747, B757/A, 4T/DC10/B


Aircraft equipment specification. Optional prefix number is the number of aircraft. Optional prefix letter specifies whether flight is TCAS equipped (T/), heavy (H/), or both (B/). Required middle portion is FAA published aircraft type code. Optional suffix is equipment type (/A for DME with altitude encoding, /B is DME with no altitude encoding, etc.).

Field 26.
Departure Airport — 4 characters. aaa(a)


Examples: JFK, KJFK, 32G


ICAO identifier for the airport of origin for this flight leg. ETMS also accepts published FAA three-letter designator for CONUS airports. Called Departure Point in NAS.

Field 27.
Arrival Airport — 4 characters. aaa(a)


Examples: JFK, KJFK, 32G


ICAO identifier for the destination airport for this flight leg. ETMS also accepts published FAA three-letter designator for CONUS airports. Called Destination in NAS.

Field A1.
UTC Departure Date/Time — 8 digits. dddddddd 


Example: 06261225


Month, day, hour and minute on which the flight leg was originally scheduled to depart the gate. Month, day, hours and minutes must each be two digits, zero padded. This field is used as part of the unique identification of a flight leg.

Field A2.
Assigned Arrival Slot — 11 characters. (L)LLLddddddL


Example: ORD261200A, CYYZ261200C


Unique identifier of the arrival slot that this flight is currently assigned to. Only applicable if a delay program is in place. First three or four letters indicate the arrival airport; next 6 digits are the day, hour, and minute of the slot; final letter is used by ETMS/FSM to assure that each slot has a unique name. Date/time portion must be 6 digits, zero padded.

Field A6.
Slot Hold Flag – 1 letter. L


Examples: H (hold); R (release).


For a cancelled flight, indicates whether the airline would like to hold the slot during the next FAA compression. Only applies for a flight that is controlled as part of a ground delay program (GDP). May only be sent on an FX or FM message.

Field A7.
Remark — 5 letters. DVRSN


Example: DVRSN


Requests priority handling for the flight and posts the flight on the diversion recovery web page. [Note: This field may be expanded to handle other remarks in the future, and therefore has been implemented as a generic field.]

Field A8.
Original Flight Identification — 2–8 characters. La(a)(a)(a)(a)(a)(a) 


Examples: N1, GAA1234


Flight ID for the originally planned flight for which this flight is a diversion recovery. The existence of this field on an FC message means that this is a diversion recovery flight with respect to any ground delay programs (GDPs). The original flight must have been diverted or cancelled by an FX message for this field to be used. This field can only be sent on an FC message and must be accompanied by field A9. The formatting of this field should follow all the rules for field 02.

Field A9.
Original UTC Departure Date/Time — 8 digits. dddddddd 


Example: 06261225


Month, day, hour and minute on which the originally planned flight was scheduled to depart the gate. The existence of this field on an FC message means that this is a diversion recovery flight with respect to any ground delay programs (GDPs). The original flight must have been diverted or cancelled by an FX message for this field to be used. This field can only be sent on an FC message and must be accompanied by field A8.  The formatting of this field should follow all the rules for field A1.

Field T1.
Predicted Runway Departure Time — 6 digits. dddddd


Example: 261210


Estimated day, hour, and minute the flight departs the runway. Must be 6 digits, zero padded.

Field T2.
Predicted Runway Arrival Time — 6 digits. dddddd


Example: 261518


Estimated day, hour, and minute the flight will touch down on the arrival runway. Must be 6 digits, zero padded.

Field T3.
Predicted Gate Departure Time — 6 digits. dddddd


Example: 261200


Estimated day, hour, and minute the flight will push back from the departure gate. Must be 6 digits, zero padded.

Field T4.
Predicted Gate Arrival Time — 6 digits. dddddd


Example: 261530


Estimated day, hour, and minute the flight will pull in at the arrival gate. Must be 6 digits, zero padded.

Field T5.
Controlled Departure Time — 6 digits. dddddd


Example: 261245


Day, hour, and minute at which the flight will have to leave the departure runway to make its controlled arrival time (a.k.a. EDCT). Valid only if a delay program is in effect. Must be 6 digits, zero padded.

Field T6.
Controlled Arrival Time — 6 digits. dddddd


Example: 261553


Day, hour, and minute at which the flight must arrive to meet the goals of an FAA delay program (a.k.a. CTA). Valid only if a delay program is in effect. Must be 6 digits, zero padded.

Field T7.
Earliest Runway Departure Time — 6 digits. dddddd


Example: 261210


Day, hour, and minute of the earliest runway departure time that a user is willing to accept for a flight. Only used if a delay program is in effect. Must be 6 digits, zero padded.

Field T8.
Earliest Runway Arrival Time — 6 digits. dddddd


Example: 261518


Day, hour, and minute of the earliest runway arrival time that a user is willing to accept for a flight. Only used if a delay program is in effect. Must be 6 digits, zero padded.

Field T11.
Actual Runway Time of Departure — 6 digits. dddddd


Example: 261200


Actual day, hour, and minute the flight lifted off the departure runway (i.e., off time). Must be 6 digits, zero padded.

Field T12.
Actual Runway Time of Arrival — 6 digits. dddddd


Example: 261200


Actual day, hour, and minute the flight touched down on the arrival runway (i.e., on time). Must be 6 digits, zero padded.

Field T13.
Actual Gate Time of Departure — 6 digits. dddddd


Example: 261200


Actual day, hour, and minute the flight pushed back from the departure gate (i.e., out time). Must be 6 digits, zero padded.

Field T14.
Actual Gate Time of Arrival — 6 digits. dddddd


Example: 261200


Actual day, hour, and minute the flight stopped at the arrival gate (i.e., in time). Must be 6 digits, zero padded.

Fields for Future Implementation

Field 05.
Cruising Speed — 2 to 4 digits. Multiple speeds can be provided separated by slashes and location identifiers. dd(d)(d)(/LLL(L)(L)/dd(d)(d))*


Example: 250


Planned true airspeed in knots. 

Field 09.
Cruising Altitude — 2 or 3 digits. Multiple altitudes can be provided separated by slashes and location identifiers.  dd(d)(/LLL(L)(L)/dd(d))*


Example: 370


Planned cruising altitude in hundreds of feet. 

Field 10.
Route of Flight — NAS flight plan format (see NAS MD–312). 


Example: RDM..DSD.V595.PDX


The planned route of flight expressed as a series of fixes and routes connecting the departure airport and the arrival airport.

Field A3.
Landing Weight — 1 to 4 digits. d(d)(d)(d)


Example: 336


 Expected landing weight of the aircraft expressed in thousands of pounds. 

Field A4.
Preferred Runways — 2 digits or 2 digits plus one or two letters; multiple fields allowed separated by slashes. dd(L)(L)(/dd(L)(L))*


Example: 12L/12R


The runway or runways that the user would prefer the flight to land on. 

Field A5.
Landing Limits — 1,2, or 3 letters. L(L)(L) 


Example: III


Landing qualification of the flight considering crew and equipment. Possible values are I, II, and III.

Field T9.
Preferred Runway Arrival Time — 6 digits. dddddd


Example: 1234


A runway arrival time (day, hour, minute) which when considered in aggregate with other flights for that user indicates the preferred arrival sequence. 

8. General Rules for Flight Message Processing

Message Formatting

The following general rules apply to all message types.

1.
Every flight message shall contain the following five fields for the purpose of flight identification. These five fields must appear in order at the beginning of each message separated by spaces.

a.
Message Type

b.
Call Sign

c.
Departure Airport

d.
Arrival Airport

e.
UTC Departure Date/Time

2.
Message fields shall be separated by one or more spaces.

3.
Any flight data fields in addition to the five mandatory fields shall be explicitly identified by field reference number. The field reference number shall precede the field value and be separated from the value by a space. For example, a Gate Departure Time would appear as: T1 101227. (Note: The SCS message contains fixed format fields that are only used on that message that do not have reference numbers.)

4.
Multiple values within a field shall be separated by single slashes. For example, a Preferred Runway specification would appear as: A4 33R/33L

5.
Optional fields that are not being included shall be omitted (i.e., there is no format for a blank field).

6.
A message may be continued on additional lines if too long to enter on one line. A line continuation shall be indicated by a dash character (hex 2D). The line continuation character shall appear as a separate field and must be the last field on a line; i.e., it must be separated from the preceding field by a space and followed by a new line sequence (specified in item 10, below). A line continuation character is not allowed in the middle of a field.

7.
Maximum message length for an individual flight message shall be 1024 characters.

Message Packaging

Following are the rules for packaging CDM flight messages into packets for transmission to ETMS.

8.
Multiple flight messages may be buffered into a single message packet for transmission to ETMS. Conventional Flight Data update messages are sent in an FD packet. Simplified Substitution messages are sent in an SS packet. An FD or SS packet may contain a variable number of the individual flight messages specified below.  (NOTE: Specific usage constraints for SS packet are documented in reference 1.)

9.
The first line in a message packet shall be the packet header consisting of packet type (FD or SS) followed by a unique packet identifier separated by one or more spaces, optionally followed by a return address and/or the “no acknowledgment” keyword. 


The packet ID shall consist of the three-letter user code, a 10-digit transmission date/time (month, day, hour, minute, second), and two digits for uniqueness (i.e., the extra two digits differentiate when multiple messages are generated in the same second). The format for the packet ID shall be: LLLddddddddd.dd. An example packet header with no optional parameters is:


FD    SWA0206122217.01

The return address may be any valid ARINC address (i.e., 7 characters). If a return address is included, it must be the first field following the packet ID. If no return address is specified, the reply is sent to the sending ARINC address, if sent over ARINC, or to the sending client, if sent over CDMNET. An example packet header with a return address is:


FD   SWA0206122217.01   ABCDEFG


The “no acknowledgment” keyword is NOACK. The presence of the keyword means that no acknowledgment reply is generated if no errors or warnings are detected while processing the message contents. The NOACK keyword must be the last field on this line when present. An example packet header with the “no acknowledgment” keyword is:


FD   SWA0206122217.01   NOACK


An example packet header with a return address and the “no acknowledgment” keyword is:

FD   SWA0206122217.01  ABCDEFG  NOACK
10.
Messages within a packet shall be terminated by either a carriage return/line feed combination (hex: 0D0A) or a single line feed (hex: 0A).

11.
Continuation messages must be resolved within a single message packet. That is, the last message in a message packet cannot contain a line continuation character.

12.
Maximum length of an FD or SS packet shall be 128K characters if sent over CDMNET. Due to ARINC limitations, the practical limit for a packet sent over ARINC is 1800 characters. 

Acknowledgments and Errors

13.
ETMS may positively acknowledge each successful FD packet. The positive acknowledgement is only sent if the NOACK keyword is not present on the packet header line. ETMS always acknowledges an SS packet regardless of the NOACK keyword. The acknowledgment message returns the unique packet identifier, the number of messages processed correctly, with errors, and with warnings. These three numbers add up to the total number of messages received in the FD packet. The acknowledgment message shall be formatted as in the following example:



FD SWA0206122217.01 PROCESSED. 21 OK, 0 ERRORS, 0 WARNINGS

14.
ETMS always sends a packet acknowledgment when an error or warning is detected while processing the packet. When no errors are detected, a packet acknowledgment is sent unless the keyword NOACK appears in the header line. 

15.
For messages sent over CDMNET, the replies are sent by default to the client that sent the message. For messages sent over ARINC, the replies are by sent by default to the return address provided by ARINC (i.e., the address from which the packet was sent). If an alternate ARINC return address is specified in the packet header line, the acknowledgment is sent only to that ARINC address.

16.
If ETMS does encounter processing errors in an FD or SS packet, a packet is returned including the message(s) that caused the errors, and explanatory text describing the error. ETMS generates an error whenever a flight message is not processed. Each message/error text pair is separated by an extra linefeed for readability. The message shall be formatted as in the following example:

FD SWA0206122217.01 PROCESSED. 19 OK, 2 ERRORS, 0 WARNINGS


FC  AAL2824  LGA  DFW  02061225  03 B757  T3 061500  T4 061824


ERR001: FLIGHT ALREADY CREATED. USE FM


FC  AAL2825  LGA  ORD  02061225  03 B759  T3 061500  T4 061824


ERR324: UNKNOWN AIRCRAFT TYPE

The full set of error messages is described in Appendix A.

17.
If ETMS generates any warnings processing an FD packet, a packet is returned including the message(s) that caused the warnings, and explanatory text describing the warning. ETMS  generates warning messages only in cases where the flight message is processed but some condition is detected that the NAS users should know about. Each message/error text pair is separated by an extra linefeed for readability. The message shall be formatted as in the following example:
FD  SWA0206122217.01 PROCESSED. 20 OK, 0 ERRORS, 1 WARNINGS


FC  AAL2824  LGA  DFW  02061225  03 B757  T3 061500  T4 061824


WARN001: FLIGHT NOT FOUND. CREATED FLIGHT.


The full set of warning messages is described in Appendix A.

9. Flight Create (FC) Message

An individual flight shall be added to the ETMS database using a Create message containing the following fields. By convention, the variable fields shall be sent in the order specified below. 

NOTE:
Only the near–term fields have been listed below. Other fields will be added in the future in an analogous manner.

Fixed Fields

The fixed fields must appear as the first five fields of the message. No message types should appear for these fields.

Field 01
Message type = ’FC’ — Required

Field 02.
Call Sign — Required

Field 26.
Departure Airport — Required

Field 27.
Arrival Airport — Required

Field A1.
UTC Departure Date/Time — Required

Variable Fields

The variable fields may appear in any order after the fixed fields. The message type shall precede each value.

Field 03.
Aircraft Type — Required

Field A6
Slot Hold Flag – Optional

Field A7
Remark – Optional

Field A8
Original Flight Identification – Optional

Field A9
Original UTC Departure Date/Time – Optional

Field T1.
Runway Departure Time — Optional, but desired. Required if Runway Arrival Time is present.

Field T2.
Runway Arrival Time — Optional, but desired. Required if Runway Departure Time is present.

Field T3.
Gate Departure Time  — Required

Field T4.
Gate Arrival Time — Required

Field T7.
Earliest Runway Departure Time — Optional

Field T8.
Earliest Runway Arrival Time — Optional

Examples:

FC  TWA804  ORD JFK  02211450  03 T/B727  T1 210918  T2 211109  T3 210900  T4 211117  T7 210918  T8 211115

FC  AAL2824  LGA  DFW  02061225  03 B757  T3 061500  T4 061824

NOTES: 

· Additional fields will be added as new requirements arise. (NOTE: Any system that reads these messages should be implemented to ignore any fields whose reference numbers it does not recognize. In this manner, new fields can be added without causing a problem for existing applications or for older versions of applications.)

· The FC message is used to re–instate a flight that has previously been cancelled.

· ETMS shall reject an FC if a previous FC or FM has already been processed for the same flight and the flight is not cancelled.

· ETMS uses information from the FC message to overwrite OAG schedule information in the ETMS database, as long as it is the first message received from the NAS user for the flight.

· ETMS does not use information from the FC to overwrite NAS flight plan data. Data that is not specified on the NAS flight plan (NAS user predicted departure and arrival times, earliest arrival and departure times) are saved even if the flight already exists. A warning is sent to the NAS user that the flight already exists in the database.

· An FC message is allowed only in an FD packet. It is not allowed in an SS packet.

· If the flight being created is a recovery of another flight that has been diverted, fields A8 and A9 should be used to identify the original diverted flight for which this flight is the recovery.

10. Flight Modify (FM) Message

A Flight Modify (FM) message may be used to modify any field associated with a flight. An FM message shall contain the following fields in the indicated order:

Fixed Fields

The fixed fields must appear as the first five fields of the message. No message types should appear for these fields.

Field 01
Message type = ’FM’ — Required

Field 02.
Call Sign — Required

Field 26.
Departure Airport — Required

Field 27.
Arrival Airport — Required

Field A1.
UTC Departure Date/Time — Required

Variable Fields

The variable fields may appear in any order after the fixed fields. The message type shall precede each value.

Any field except field 01 may be included in the list of variable fields.

Examples:

FM  AAL2824  LGA  DFW  06141200  T3 141241 T1 141257 T2 141611 T4 141625

FM  UAL123  ORD  BOS  02211725  02 UAL123A  03 B757

NOTES: 

· You may modify any field except for 01 – message type. 

· If field 02, 26, 27, or A1 is modified, the new value should be used in the fixed portion of any subsequent message for that flight.

· The predicted time fields must always be paired with a time for the corresponding event. For example, a predicted gate pushback time (T3) must be accompanied by a gate arrival time (T4). When updating the prediction of an arrival event (T2 or T4), the paired time can be either a predicted time (T1, T3) or an actual time (T11, T13).  To be specific, the following time field pairings are allowed when updating an predicted event time:

· T3 – T4

· T13 – T4

· T1 – T2

· T11 – T2

· Actual time fields (T11 – T14) may be sent either as a pair or by themselves. For example, you may send an FM with a single time field that is a T13.

· Fields T5, T6, and A2 are only allowed within an SS packet. These three fields must always appear together. Any FM in an SS packet must have these three fields.

· You may modify any number of fields in one message up to the maximum message length.

· When modifying field 03, Aircraft Type, the entire previous specification is replaced with the new value. For example, if the FC had a field 03 of T/B727, and a subsequent FM shows a field 03 of B757, ETMS drops the TCAS indicator for that flight.

· ETMS processes an FM for a flight that is not already in the ETMS database if the message includes the required fields from an FC: 02, 26, 27, A1, 03, T3, T4. ETMS creates a new entry for the flight in this case.

· ETMS does not use information from the FM to overwrite NAS flight plan data. Data that is not specified on the NAS flight plan (user predicted departure and arrival times, earliest arrival and departure times) is updated even if the flight already exists. A warning is sent to the user that the flight already exists in the database. It is the users responsibility to see that any changes are filed with NAS once the flight plan is filed.

11. Flight Cancel (FX) Message

An individual flight in the ETMS database shall be cancelled by using a Cancel message containing the following fields in the indicated order:

Fixed Fields

The fixed fields must appear as the first five fields of the message. No message types should appear for these fields.

Field 01
Message type = ’FX’ — Required

Field 02.
Call Sign — required

Field 26.
Departure Airport — Required

Field 27.
Arrival Airport — Required

Field A1.
UTC Departure Date/Time — Required

Variable Fields

Only one variable field is allowed on an FX message.

Field A6
Slot Hold Flag – Optional

Examples:

FX  AAL2824  LGA  DFW  06141735

FX  COA 1630  ORF  EWR  01112350 A6 H

NOTES: 

· The FX message is allowed in either an FD or SS packet.

12. Slot Create (SC) Message

A flight that is not in a ground delay program (GDP) can be assigned an arrival slot after the end time of the GDP by using the Slot Create (SC) message. See reference 1 for usage of this message.

Fixed Fields

The fixed fields must appear as the first five fields of the message. No message types should appear for these fields.

Field 01
Message type = ’FX’ — Required

Field 02.
Call Sign — required

Field 26.
Departure Airport — Required

Field 27.
Arrival Airport — Required

Field A1.
UTC Departure Date/Time — Required

Variable Fields

The following variable fields must appear in an SC message. The field number must precede each value.

Field A2.
Assigned Arrival Slot — Required

Field T5.
Controlled Departure Time — Required

Field T6.
Controlled Arrival Time — Required

Example:

SC  AAL2824  LGA  DFW  06141735 T5 141748 T6 141958 A2 DFW141958Q

NOTES: 

· The SC message is allowed only in an SS packet.

13. Slot Credit Substitution (SCS) Message

A slot credit substitution request can be submitted to ETMS using the SCS message. An SCS is a unique type of request that does not fit the FM message format that is used for normal substitutions. See Reference 4 for usage of the SCS message.

Fixed Fields

The format of the SCS message differs from the other CDM messages in that the format is completely fixed. Special fields are used in the SCS that cannot be modified in an FM message. This was done because the additional fields in an SCS message are not flight attributes that are stored by ETMS. Rather, they are temporary values used only in the processing of the request.

Field 01
Message type = ’FX’ — Required

Field 02.
Call Sign — required

Field 26.
Departure Airport — Required

Field 27.
Arrival Airport — Required

Field A1.
UTC Departure Date/Time — Required

No tag.
Yielded Slot — Required

No tag.
Earliest Acceptable Time — Required

No tag.
Latest Acceptable Time — Required

Variable Fields

There are no variable fields in the SCS message.

Example:

SCS UNA1277 DFW SFO 03241701 SFO242040A 242050 242120

NOTES: 

The SCS message is allowed only in an SS packet.

Appendix A - Error Messages

Following is a list of the error and warning messages that ETMS may generate in response to a flight data message. The errors and warnings are organized by categories of message and error. The first digit of the message indicates which category it belongs to. The text of an error message generally contains two parts:

· The reason for the error

· The correct action that should be taken (when one is available)

The message have been kept as brief as possible to minimize the communications load.

Data Processing Errors

The following errors are detected when trying to update the contents of the ETMS database.

FC Error Messages

ERR001: FLIGHT ALREADY CREATED. USE FM.


An FC has already been received for this flight; you must use an FM to modify it.

ERR002: FLIGHT HAS BEEN COMPLETED.


Cannot create a flight that has already flown.

ERR003: FOUND COMPLETED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR004: FOUND COMPLETED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected. 

ERR005: FOUND ACTIVE FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR006: FOUND ACTIVE FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR007: FOUND FILED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR008: FOUND FILED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR009: FOUND CONTROLLED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR010: FOUND CONTROLLED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR011: FOUND AIRL.CREATED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR012: FOUND AIRL.CREATED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR463:  REPLACE FAILED TO UPDATE FLIGHT ENTRY

An FC was received for an existing flight but the flight record could not be updated.

ERR464:  FAILED TO ADD NEW FLIGHT ENTRY

A new flight record could not be created in the flight database.

ERR465:  A8 AND A9 FIELDS CAN ONLY BE SENT ON FC 

An FM or FX message was received that contained A8 and A9 fields.  Those fields are only valid on an FC message.

ERR466:  A8 FIELD CANNOT BE SENT WITHOUT A9

The FC message must have both the A8 and A9 fields or neither.

ERR467:  A9 FIELD CANNOT BE SENT WITHOUT A8

The FC message must have both the A8 and A9 fields or neither.

ERR469:  NO MATCHING DIVERTED FLIGHT

An FC message with A8 and A9 fields was received but the diverted flight specified by those fields was not found in the database.

ERR470:  NEW FLIGHT ALREADY CREATED, RECEIVED A8/A9, USE FM

When an FC message has the A8/A9 fields, the flight ID must be for a new flight.  This message indicates that the flight already existed.  Use an FM message to modify the times of the flight.

FM Error Messages

ERR101: FLIGHT HAS BEEN COMPLETED.

Cannot modify data fields other than the actual departure and arrival times after a flight has been completed.

ERR102:  FLIGHT CANCELLED IN NAS. FILE FLIGHT PLAN.


A NAS message has cancelled the flight.  An FZ will re-instate the flight.

ERR103: FLIGHT AIRLINE CANCELLED. USE FC.

An FX has been received for this flight. You can re-instate only be sending an FC.

ERR104:  FLIGHT CANCELLED.  USE FC.

This flight has been canceled by a message other than an FX or a NAS message. You can re-instate only by sending an FC.

ERR105:   FLIGHT TIMED OUT.  MODIFY DEPARTURE TIME.

The flight has been time out canceled.  You can re-instate it by sending an FM with new departure times.

ERR106:   USE FX AND FC TO DIVERT FLIGHT BEFORE DEPARTURE.

To divert a flight before it has departed, you must first cancel it and submit an FC with the new arrival airport.

ERR108: FOUND COMPLETED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR109: FOUND COMPLETED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR110: FOUND ACTIVE FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR111: FOUND ACTIVE FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR112: FOUND FILED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR113: FOUND FILED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR114: FOUND CONTROLLED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR115: FOUND CONTROLLED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR116: FOUND AIRL.CREATED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR117: FOUND AIRL.CREATED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.ERR120: CANNOT MODIFY ASSIGNED ARRIVAL SLOT.

Cannot modify the assigned arrival slot in an FD packet.

ERR121: CANNOT MODIFY CONTROLLED DEPARTURE TIME.

Cannot modify the controlled departure time in an FD packet.

ERR122: CANNOT MODIFY CONTROLLED ARRIVAL TIME.

Cannot modify the controlled arrival time in an FD packet.

ERR123: FLIGHT NOT FOUND. PROVIDE GATE TIMES TO CREATE.

The flight does not already exist.  ETMS would have created it if the gate departure and arrival times had been provided on the FM.

ERR124: FLIGHT NOT FOUND. PROVIDE AIRCRAFT TYPE TO CREATE.

The flight does not already exist.  ETMS would have created it if aircraft type had been provided on the FM.

ERR125: FLIGHT NOT FOUND. PROVIDE AIRCRAFT TYPE AND GATE TIMES TO CREATE.

The flight does not already exist.  ETMS would have created it if the aircraft type and gate departure and arrival times had been provided on the FM.

ERR452:  FLIGHT DOES NOT EXIST.  FLIGHT-ID COULD NOT BE CHANGED.

The FM message contained a new flight-id in the A2 field.  However, neither the new nor the old flight-id could be found in the database.

ERR453:  SCS MESSAGE FAILED TO UPDATE FLIGHT

The flight specified on an SCS message could not be updated in the ETMS database.

ERR454:  SCS MESSAGE CANNOT MATCH ANY FLIGHT ENTRY

The flight specified on an SCS message does not exist in the ETMS database.

ERR455:  DIVERSION RECOVERY FAILED TO UPDATE FLIGHT ENTRY

ETMS has assumed that an FM message is updating the recovery leg of a diverted flight, but the update has failed.

ERR456:  DIVERSION RECOVERY FAILED TO ADD FLIGHT ENTRY

ETMS has assumed that an FM message is creating the recovery leg of a diverted flight, but the creation has failed.

ERR457:  DIVERSION RECOVERY MESSAGE FOR ACTIVE FLIGHT NOT PROCESSED

The FM message for the recovery leg of an active flight has failed.

ERR458:  FLIGHT-ID CHANGE ONE-TO-ONE MATCH FAILED TO UPDATE FLIGHT ENTRY

The flight specified with the A8 and A9 fields could not be updated in the ETMS database.

ERR459:  FLIGHT-ID CHANGE MULTIPLE MATCH FAILED TO UPDATE FLIGHT ENTRY

The flight specified with the A8 and A9 fields could not be updated in the ETMS database.

ERR460:  REPLACE FDB ENTRY FAILED

The update to an existing flight in the ETMS database failed.

ERR461:  ADD NEW FLIGHT ENTRY FAILED 

The attempt to create a new flight record in the ETMS database failed.

ERR462:  FMSS MESSAGE CANNOT MATCH ANY FLIGHT ENTRY

A flight in a substitution request could not be found in the ETMS database.

FX Error Messages

ERR203: FLIGHT HAS BEEN COMPLETED.


Can’t cancel a flight that has already flown.

ERR204: FLIGHT IS ACTIVE.


Can’t cancel a flight that is already in the air.

ERR205: FOUND COMPLETED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR206: FOUND COMPLETED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR207: FOUND ACTIVE FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR208: FOUND ACTIVE FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR209: FOUND FILED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR210: FOUND FILED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR211: FOUND CONTROLLED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR212: FOUND CONTROLLED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR213: FOUND AIRL.CREATED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR214: FOUND AIRL.CREATED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR215: FOUND SCHEDULED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR216: FOUND SCHEDULED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR217: FOUND CANCELLED FLIGHT WITH OTHER DEPARTURE AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

ERR218: FOUND CANCELLED FLIGHT WITH OTHER ARRIVAL AIRPORT

Flight identification is ambiguous because data partially matches an existing flight record.  Message is rejected.

Message Validation Errors

The following errors are either errors in syntax or semantics that are detected from the message contents prior to updating the ETMS database.

FC, FM, FX Error Messages

ERR301: UNKNOWN MESSAGE TYPE. USE FC/FM/FX/SM/HOLD ALL SLOTS FOR/RELEASE ALL SLOTS FOR.

A message with an invalid message type was received.  For FD packets, valid message types are FC, FM, and FX.  For SS packets, valid message types are FM, FX, SC, HOLD ALL SLOTS, and RELEASE ALL SLOTS.  

ERR302: UNKNOWN FORMAT FOR FLIGHT ID.


The flight ID field does not match the specified syntax.

ERR303: UNKNOWN FORMAT FOR AIRPORT.


An airport field does not match the specified syntax.

ERR304: UNKNOWN FORMAT FOR DEPARTURE AIRPORT.


The departure airport field does not match the specified syntax.

ERR305: UNKNOWN FORMAT FOR ARRIVAL AIRPORT.


The arrival airport field does not match the specified syntax.

ERR306: UNKNOWN AIRPORT.


The specified airport does not exist in the ETMS airport database.

ERR307: FLIGHT ID/DEPARTURE/ARRIVAL AIRPORT MISSING.


One of the first three required fields is missing (cannot tell which one from syntax).

ERR308: UTC DEPARTURE DATE/TIME MISSING.


The required field UTC Departure Date/Time is missing.

ERR309: INVALID UTC DEPARTURE DATE/TIME.


The UTC Departure Date/Time contains an illegal value (e.g., a month greater than 12)

ERR310: UNKNOWN FORMAT FOR UTC DEPARTURE DATE/TIME.


The UTC Departure Date/Time field does not match the specified syntax.

ERR311: AIRCRAFT TYPE MISSING.


An aircraft type field was not provided on an FC.

ERR312: RUNWAY DEPARTURE TIME MISSING.

A runway arrival time was provided without a runway departure time. These fields must be provided in pairs.

ERR313: RUNWAY ARRIVAL TIME MISSING.

A runway departure time was provided without a runway arrival time. These fields must be provided in pairs.

ERR314: GATE DEPARTURE TIME MISSING.

A gate arrival time was provided without a gate departure time. These fields must be provided in pairs.

ERR315: GATE ARRIVAL TIME MISSING.

A gate departure time was provided without a gate arrival time. These fields must be provided in pairs.

ERR316: GATE TIMES MISSING IN FC.


An FC was received without the required gate departure and arrival time fields.

ERR317: INVALID TIME. USE DDHHMM


A time field contains an illegal value (e.g., date greater than 31)

ERR318: DEPARTURE TIME LATER THAN ARRIVAL TIME.

A departure time cannot be later than an arrival time in a matched pair of times (e.g., gate times).

ERR319: DEPARTURE TIME EQUAL TO ARRIVAL TIME.

A departure time cannot be equal to an arrival time in a matched pair of times (e.g., gate times).

ERR320: NOT AUTHORIZED TO UPDATE THIS FLIGHT.

One of the flights in the message belongs to an airline that you can not submit data for.

ERR321: DEPARTURE DATE TOO FAR IN FUTURE.

The departure date is more than 1 day in the future  (this limit is temporary until future flights are processed.

ERR322: ARRIVAL TIME IN PAST.


Cannot create a flight arriving in the past.

ERR323: FIELD SPECIFIED MULTIPLE TIMES.


A field has been defined more than once.

ERR324: INVALID FORMAT FOR AIRCRAFT TYPE


The aircraft type field does not match the specified syntax.

ERR325: UNKNOWN AIRCRAFT TYPE.


The specified aircraft type does not exist in the ETMS database.

ERR326: FLIGHT ID TOO LONG. USE MAX 7 CHARS.

The Flight ID has 8 characters. 

ERR327: LINE CONTINUATION CHARACTER MUST BE LAST FIELD.

The line continuation character must be the last field in a message. It must also stand apart from other fields.

ERR396: CANNOT SPECIFY CONTROLLED TIME.

Cannot specify CTD or CTA in an FM message submitted in an FD packet.  Control times can only be specified in an FM submitted in an SS packet.  

ERR397: CANNOT SPECIFY ASSIGNED ARRIVAL SLOT.

Cannot provide Arrival Slot in an FM message submitted in an FD packet.  Arrival slot can only be provided in an FM submitted in an SS packet.  

ERR398: INVALID CHARACTER.


An unrecognizable character was received in an FC, FM, or FX message.

ERR399: UNKNOWN SYNTAX ERROR.


A totally unrecognizable message was received.

Packet Header Errors

ERR401: PACKET NOT PROCESSED.


The FD packet has not been processed due to internal ETMS error.

ERR402: PACKET ID IS MISSING. USE LLLDDDDDDDDDD.DD


The packet header line does not include a packet ID.

ERR403: INVALID PACKET ID. USE LLLDDDDDDDDDD.DD


The packet ID does not match the specified syntax.

ERR404: NO MESSAGES IN PACKET.


The packet contains no FC, FM, or FX messages.

ERR405: UNKNOWN PACKET CODE. USE FD OR SS.


The packet contains a code other than FD in the header line.

ERR406: PACKET CODE LINE MISSING. USE FD LLLDDDDDDDDDD.DD


The packet has no header line.

ERR407: UNKNOWN HUB SITE ARINC ADDRESS. USE QU BOSCDYA.


The packet was sent to the wrong address.

ERR408:  PACKET NOT PROCESSED.


An error occurred while attempting to update the ETMS Flight Database (FDB).

ERR409: MESSAGE NOT PROCESSED DUE TO ETMS INTERNAL ERROR

An error occurred while attempting to update the ETMS Flight Database (FDB).

ERR410: INVALID EN ROUTE TIME

En Route Time may not exceed 18 hours.  

ERR411:  MESSAGE NOT PROCESSED:  FDB IN SLAVE MODE.

This message should only appear on internal ETMS logs.

Simplified Substitution and Slot Credit Substitution Errors

The following are errors specific to the content of the SS and SCS messages.

ERR 412: ILLEGAL HOLD FLAG VALUE: USE R OR H

Valid values for Hold Flag are H to hold slot or R to release slot. 

ERR 414: NOT AUTHORIZED TO SUB FOR THESE FLIGHTS

At least one flight in this packet belongs to a carrier for which the sender is not authorized to make substitutions at this airport. Sender must be authorized to submit substitutions for all flights referenced in an SS packet. 

ERR415: CANNOT CANCEL A NON-CONTROLLED FLIGHT

An FX message submitted in an SS packet must pertain to a controlled flight. A non-controlled flight may only be cancelled in an FD packet. The most common cause for this error is an incorrect flight ID, origin, destination, or original gate departure date and time.

ERR417: CTA NOT WITHIN 20-MINUTE WINDOW

CTA must be no earlier than the slot time for the flight’s assigned slot, and no more than 20 minutes later than the slot time.

ERR418: CANNOT SUB INTO SLOT NOT OWNED BY THIS CARRIER

The FM message references a slot that does not currently belong to the sending airline or one of its authorized affiliates. 

ERR419: CANNOT SUB TWO FLIGHTS IN ONE SLOT

Packet contains FM messages that assign more than one flight to the same slot. Only one flight may be assigned to a slot.

ERR420: CANNOT SUB ONE FLIGHT IN TWO SLOTS

Packet contains FM messages that assign a flight to more than one slot. A flight may be assigned to only one slot. 

ERR421: CANNOT SUB A NON-CONTROLLED FLIGHT

Cannot use an FM message to assign a flight to a slot if the flight does not already have a slot assignment. This message is generated if the flight referenced in an FM does not exist in the ETMS flight database, or if it exists but is not currently controlled. The most common cause for this error is an incorrect flight ID, origin, destination, or original gate departure date and time.

ERR422: CANNOT CONTROL FLIGHT SCHEDULED TO ARRIVE DURING GDP

An SC message can be used to create a slot and assign it to a flight only if the flight is scheduled to arrive after the GDP end time is over.

ERR423: SLOT NOT OWNED BY FLIGHT IN THIS PACKET

In order to preserve the one-flight-one-slot rule, every slot that is assigned in an SS packet must be assigned to another flight in that packet prior to the packet being processed. 

ERR424: CANNOT SUB INTO SLOT OCCUPIED BY FORMER POPUP FLIGHT

Flight cannot be assigned to an earlier slot if the flight currently assigned to that slot was formerly a popup.

ERR425: AIRPORT NOT CONTROLLED

A HOLD ALL SLOTS or RELEASE ALL SLOTS message was received for an airport that does not currently have a GDP. 

ERR426: CANNOT CHANGE HOLD FLAG FOR NON-CONTROLLED FLIGHT

Cannot modify hold flag for flight that does not have an assigned slot in a GDP. The most common cause for this error is an incorrect flight ID, origin, destination, or original gate departure date and time.

ERR427: CANNOT SUB POP-UP FLIGHT

Cannot assign a popup flight to a slot. Only a revision may assign a popup to a slot, after which the flight is referred to as a former popup. 

ERR428: CONTROL INFO MISSING. SPECIFY: DEP.TIME, ARR.TIME, AND SLOT

CTD, CTA, and ASLOT fields are required in an FM message submitted in an SS packet. 

ERR429: SLOT TIME CANNOT BE IN THE PAST

A flight cannot be assigned to a slot whose slot time is earlier than the current time. 

ERR430: CANNOT SUB COMPLETED FLIGHT

Cannot modify slot assignment for a completed flight. 

ERR431: CANNOT SUB MULTIPLE AIRPORTS

All messages in an SS packet must pertain to flights arriving at the same airport. 

ERR432: CANNOT SEND FC MESSAGE IN SS PACKET

Flights cannot be created in an SS packet. An FC message may only be submitted in an FD packet. 

ERR433: SC CAN BE SENT ONLY IN SS PACKET

Slots cannot be created in an FD packet. An SC message may only be submitted in an SS packet.

ERR434: CANNOT CREATE SLOT FOR CONTROLLED FLIGHT

Flight referenced in SC message is already controlled. Cannot use SC message to create a slot and assign a flight to the newly created slot if the flight already has an assigned slot or an FA Delay. 

ERR435: SLOT ALREADY EXISTS

The slot value provided in SC message already exists. A newly created slot must have a unique slot identifier. An airline can generally create a unique identifier by changing the suffix letter in the slot name.

ERR436: INVALID MESSAGE TYPE FOR SS PACKET.  USE FM/FX/SCS/HOLD ALL SLOTS/RELEASE ALL SLOTS.

Only FM, FX, SCS, HOLD ALL SLOTS or RELEASE ALL SLOTS are valid within an SS packet.

ERR437: SLOT IN SC MSG CANNOT BE DURING CURRENT GDP

Slot time for newly created slot falls in the current GDP timeframe. For an airline to create a slot, the slot time portion of the “Assigned Arrival Slot” field in the SC message must specify a time that is after the GDP is over.

ERR438:  CANNOT SUB REMOVED FLIGHT

The flight has been removed by the FAA and is not available for subbing. 

ERR439: ETE CANNOT BE CHANGED BY MORE THAN 50%

The new ETE, derived by subtracting CTD from CTA, cannot change from the prior ETE by more than 45 minutes or 50% of the prior ETE, whichever is greater.

ERR440: SUB PROCESSING IS OFF

Command Center is currently not accepting substitution messages pertaining to this GDP. ETMS sends an ETMS SUBS ON message when it resumes accepting substitution messages. 

ERR441:  SCS CAN ONLY BE INCLUDED IN SS PACKETS

A Slot Credit Sub message can only be included in an SS packet, not in an FD or EI packet.

ERR442:  SCS PROCESSING IS OFF

The FAA has turned Slot Credit Sub processing off for the airport.  All SCS requests will be rejected.

ERR443:  YIELDED SLOT MUST BE IN THE FUTURE

The slot that is being given up in the SCS message must be later than the current time.

ERR444:  EARLIEST ACCEPTABLE TIME MUST BE LATER THAN TIME OF YIELDED SLOT

The time of the yielded slot must be earlier than the earliest acceptable time.

ERR445:  EARLIEST ACCEPTABLE TIME MUST BE EARLIER THAN LATEST ACCEPTABLE TIME.

The window of acceptable times must be specified as the earliest acceptable time first then the latest acceptable time.

ERR446:  20-MINUTE WINDOW NOT ALLOWED WITH SCS

The substitution window size for an SCS packet must be set to 0.  If any flights within the packet violate the window size, then the packet will be rejected.  
ERR447:  YIELDED SLOT OWNED BY FORMER POP-UP FLIGHT

The yielded slot must not be owned by a former pop-up.
ERR448:  SCS TIME RANGES OVERLAP

The time ranges of different SCS messages within a packet must not overlap. The time range of an SCS is defined as the time from the yielded slot to the latest acceptable time.  
ERR449:  SLOT CREDIT SUBSTITUTION CANNOT BE FULFILLED

No bridge flights could be found that would allow the SCS flight to be moved into the requested window.

ERR450:  SLOT TIME OF SCS FLIGHT IS ALREADY WITHIN WINDOW

The yielded slot of the SCS flight already falls within the requested window.  No processing is required.

ERR451:  SCS PROCESSING HAS BEEN DISABLED UNTIL FURTHER NOTICE

The FAA has suspended SCS processing temporarily.  

Early Intent Error Messages

The following are messages specific to the content of FP messages.  

ERROR413: INVALID MESSAGE TYPE FOR EI PACKET.  USE FP.

FP is the only legal message type for an Early Intent packet.

ERROR471:  CRUISING SPEED MISSING.

The cruising speed is missing from the FP message.

ERROR472:  AIRCRAFT TYPE MISSING.

The aircraft type is missing.

ERROR473:  DEPARTURE AIRPORT MISSING.

The departure airport is missing from the FP message.

ERROR474:  ARRIVAL AIRPORT MISSING.

The arrival airport is missing from the FP message.

ERROR475:  DEPARTURE TIME MISSING.

The proposed departure time is missing from the FP message.

ERROR476:  COORDINATION FIX MISSING.

The coordination fix, or departure airport, is missing from the FP message.

ERROR477:  ALTITUDE MISSING.

The requested altitude is missing from the FP message.

ERROR478:  ROUTE SYNTAX ERROR.

An error was found in the route portion of the FP message.

ERROR479:  FLIGHT PLAN ALREADY PROCESSED.

A flight plan already exists for the flight in the ETMS database.  

ERROR480:  FLIGHT ACTIVE.

The flight specified in the FP message is already flying.

ERROR481:  FLIGHT COMPLETED.

The flight specified in the FP message has already landed.

ERROR482:  ETD OUT OF RANGE.

The departure time on the FP message does not match that of the flight entry already in the database.

ERROR483:  ETMS DATABASE ERROR.

The flight specified in the FP message could not be updated in the ETMS database.

ERROR484:  FP MESSAGE CANNOT MATCH ANY FDB ENTRY.

The specified flight in the FP message does not exist in the ETMS database.

Warning Messages

WARN001: DERPARTURE AIRPORT MISMATCH FOR SCHEDULED FLIGHT

An FM was received for a flight that matches a scheduled entry in all but the departure airport.  The flight will be updated.

WARN002:  ARRIVAL AIRPORT MISMATCH FOR SCHEDULED FLIGHT

An FM was received for a flight that matches a scheduled entry in all but the arrival airport.  The flight will be updated.

WARN003:  FLIGHT NOT FOUND. CREATED FLIGHT

An FM was received for a flight that didn’t exist; however sufficient data was provided to allow the flight to be created.

WARN004:  FLIGHT SCHEDULE CANCELLED

An FM was received for a scheduled entry that has been cancelled by an RS message.  The times will be updated.
WARN006: FLIGHT NOT FOUND

An FX was received for a flight that didn’t exist.  The message was ignored.

WARN007: FLIGHT ALREADY AIRLINE CANCELLED

Flight identified in FX message has already been cancelled in a prior FX message.

WARN011:  FC RECEIVED FOR REMOVED FLIGHT

The flight specified on the FC has been removed by the FAA.  The flight entry will be updated but will stay remove cancelled.

WARN012:  FM RECEIVED FOR REMOVED FLIGHT

The flight specified on the FM has been removed by the FAA.  The flight entry will be updated but will stay remove cancelled.

WARN013:  FX RECEIVED FOR REMOVED FLIGHT

The flight specified on the FX has been removed by the FAA.  The flight entry will be updated to include the airline cancellation.

WARN014:  UNKNOWN REMARKS KEYWORD

The only accepted remark in an A7 field is DVRSN, for diversion.

WARN015:  FC – NO DIVERTED FLIGHT FOUND

An FC was received for a diverted flight but either the airport or times did not agree exactly.  The flight record will be updated.

Appendix B – Sending CDM Messages over ADNS (ARINC)

CDM messages may be sent to ETMS using the ARINC ADNS network. This network has its own interfaces and protocols that are not described here. To send a message to ETMS and have it accepted, the following conditions must be met:

1. The message must be sent using the “QU” priority.

2. The message must be sent to the ETMS ARINC address. That address is referred to in this document as “ETMSADD”. This is no the real address. To get the real address, contact the FAA or Volpe.

3. The message must include the ARINC address of the sender. 

4. The sender’s address must be configured in ETMS as an authorized address.

A sample ARINC message properly formatted follows.

QU ETMSADD

.USERADD

FD    ABC0206122217.01

FX ABC123 BOS DTW 061720
Appendix C – Exceptional Cases

It is common during the course of operating a flight that things do not go as planned. When a flight is simply cancelled or delayed, it is pretty apparent what messages a CDM user should generate. However, there are other circumstances that are not so straightforward. The particular situations described in this appendix are:

· Return to Gate - A flight pushes back from the gate but due to some problem returns to the gate without departing (taking off).
· Return to Station – A flight departs then returns to the origin airport. The flight then later operates to the originally planned destination.
· Diversion – An airborne flight gets diverted to a new destination, possibly then continuing on to the original destination.
· Itinerary Change – A flight on the ground gets routed to a new destination, often continuing on to its original destination.
· Stub – An outgoing flight that was scheduled as part of a multi-leg itinerary, but which is flown under a new flight number, typically because the incoming flight is running late.
The primary goal for ETMS is to have an accurate prediction of the actual demand. Another goal is to understand which sets of flight data are independent and which are related so that slots can be fairly allocated during a ground delay program. The message sequences have been carefully chosen to achieve these goals and it is important that the users submit the data in the expected fashion for these cases.

Prior to getting into the processing rules, it may be useful to explain the ETMS perspective on what a flight is. ETMS is used for managing the load on NAS resources from runway to runway. Any piece of equipment that takes off and lands is considered a flight, regardless of whether it flies its intended itinerary. Thus, when we say a flight departs, we mean the “wheels off” event. A flight which departs, returns to the originating airport, departs again, and flies to its intended destination is two flights from a traffic management perspective, although it may be considered to be one flight in an airline’s database. A flight that leaves that gate and returns to the gate without departing is not a flight. This may be helpful to keep in mind while going through the examples below.

Rules

Following are some general rules for submitting CDM flight data messages.

1. You may only change the itinerary of a flight on the ground by canceling the original flight and creating the new flight(s).

This means that ETMS rejects an FM that changes an origin or destination for a flight that is on the ground. This restriction removes any ambiguity on how to generate messages in this case. This makes the programming, error checking, and future software maintenance much more straightforward. An airline may divert a flight any number of times in this manner.
2a. You may not cancel a flight that is in the air.

2b. You may not modify the origin for a flight in the air.

Together, these rules mean that you may divert an airborne flight only by sending an FM that changes the destination. Again, this removes any ambiguity of what to do in this situation. A flight can be diverted any number of times in this manner.

3. You may not have two non-cancelled flights in the CDM database with the same call sign that depart from or arrive at the same airport at the same approximate time.

For example, you may not have flight ABC123 departing ORD for BOS at 12:00 and a flight ABC123 departing ORD for LGA at 12:15. This rule essentially means that when you divert a flight, you must send a cancel or modify for the original flight prior to creating the new flight.
4. CDM accepts an origin or destination change from either a NAS or CDM message.

This means that if we receive a NAS flight plan with a different destination than you sent on your CDM message, we assume the flight is diverted. Similarly, if the flight is airborne and we get a CDM message changing the destination, we assume the flight is diverted. In either case, we expect subsequent messages from either NAS or the carrier to confirm the change.

5. CDM or NAS origin/destination data overrules OAG origin/destination data.

This means that when an airline message or a NAS flight plan conflicts with OAG data with respect to origin or destination, ETMS simply corrects the existing database entry to reflect the CDM provided data. The database looks as if the OAG data matched the CDM data from the start. This case is not considered to be a diversion.

Scenarios

Each scenario is illustrated by an example. In each case, we describe the messages that should be sent. Furthermore, since much of the user concern involves how the flight is treated in a subsequent ground delay program (GDP), we describe the resulting content of the ETMS database and how the flight is treated in a GDP at its destination airport.

Case 1. Return-to-gate. A flight pushes back, then due to some problem (e.g., weather, mechanical) returns to the gate.

1. If the flight will later fly its original itinerary under its original flight number:

Messages: send an FM to modify the flight times to the new expected times of operation

ETMS: A single entry for the flight appears with the new ETD/ETA. The flight has an IGTD/IGTA according to the original schedule.

GDP: The flight is assigned a slot according to the original scheduled arrival time. If the flight already had a slot prior to returning to the gate, it keeps the same slot.

2. If the flight will fly but under a new call sign:

Messages: send an FM to modify the call sign and the times to the new expected times of operation

ADL: A single entry for the flight appears with the new call sign and ETD/ETA. The flight has an IGTD/IGTA according to the original schedule.

GDP: The flight is assigned a slot according to the original scheduled arrival time. If the flight already had a slot prior to returning to the gate, it keeps the same slot.

3. If the flight will fly but to a different destination:

Follow the processing for Case 4: Flight on the ground routed to a different destination airport.

4. If the flight will not fly,

Messages: Send an FX to cancel the original flight
ETMS: The flight appears as FX-cancelled.

GDP: The cancelled flight is assigned a slot according to the original scheduled arrival time. If the flight already had a slot prior to returning to the gate, it keeps the same slot. The carrier can use this slot for substitution, or can let it be compressed.

Case 2. Return-to-station. Flight departs, and then returns back to the originating airport.

Example

Flight ABC123 departs ORD for BOS. Thirty minutes out, it develops a mechanical problem and must return to ORD.

Messages

· For the airborne flight, send an FM to modify the destination (from BOS to ORD) and arrival time.

· If the flight will later fly, send an FC to create a new flight leg (to ATMS, the original flight has already flown) with the new times of operation. The FC can use either the original or a new flight number, and can have either the original or a new itinerary.
ETMS

The flight appears twice as a departure from the original destination. The flight appears as a “diversion-cancelled” flight at the original destination. If an FC is used to create a new leg to the original destination, only the new flight appears as operating to the destination airport. This flight has the IGTA of the original flight but the current predicted times of the later flight.

GDP

One slot is allocated for the flight at the destination airport. The flight is prioritized according to the original IGTA, but the slot is compressed down to the new predicted arrival time.

Case 3. Diversion. Flight departs, then after airborne, diverts to an intermediate airport

Example

Flight ABC123 departs ORD for BOS. Thirty minutes out it is diverted to DTW. It will then later continue on from DTW to BOS.

Messages

· For the airborne flight, send an FM to modify the destination (from BOS to DTW) and arrival time of the airborne flight.

· If the flight will continue to its original destination:

· Send an FC to create the continuation flight leg from the intermediate airport to the original destination (DTW to BOS).

· If the continuation flight leg has a different flight ID than the original flight, use field A8 – Original Flight Identification and field A9 – Original UTC Departure Date/Time – to identify the original flight for which this flight is the continuation.

ETMS

If a continuation leg is not created, the flight appears as a cancelled arrival at the original destination (BOS). However, if a continuation leg is created, only the new flight appears as an arrival at BOS. The new entry has the IGTA of the original flight along with the predicted times and other data from the new flight.

GDP

If there is a GDP already in place at the original destination (BOS), the diversion-cancelled entry keeps its slot. That slot is open for the airline to sub into. However, if a continuation flight is created, it assumes the slot previously assigned to the original flight. It is up to the user to sub that flight into a slot it can use, if necessary. If the GDP is run after the continuation flight is created, that flight gets a slot prioritized according to the original IGTA, but the slot is compressed down to the new predicted arrival time.

Case 4. Flight on the ground routed to a different destination airport

Example

Flight ABC123 originally plans to fly ORD to BOS. The flight receives a large ground delay. The airline decides to have the flight leave early but stop at PIT and then continue to BOS.

Messages

· Send an FX to cancel flight ABC123 from ORD to BOS.

· Send FC to create the new flight leg: ABC123 from ORD to PIT.

· Send FC to create the new flight leg: ABC123 from PIT to BOS.

ETMS

The flight is handled the same as in the case of the in-air diversion. That is, only the new flight from PIT appears as an arrival at BOS. This flight inherits the IGTA and/or arrival slot from the original flight.

GDP

Again the flight is handled as for the in-air diversion. 

Case 5. Stub - Flight in the air, planned to fly two legs, second leg departs under new flight number prior to first flight arriving.

Example

Flight ABC123 departs ORD for PIT planning to continue from PIT to BOS. The leg arriving PIT is running very late. The airline decides to fly the PIT to BOS leg on time using different equipment under number ABC123A

Messages

· Send an FM to modify the call sign of the second flight from ABC123 to ABC123A.

ETMS

At BOS: The PIT to BOS flight appears only once in the ADL under the new call sign ABC123A. It has all the same data as the ABC123 flight had.

At PIT: The ORD to PIT leg is unchanged.

GDP

If there is a GDP at BOS, ABC123A is treated exactly as ABC123 would have been.
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