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Summary

This paper contains information on the US FAA SARPs compliant air-ground implementation activities.

1
Introduction

1.1
This paper presents information on the US ATN SARPs compliant implementation activities.

1.2
The FAA has initiated development of SARPs compliant air-ground applications for its en-route centers.  The initial implementation includes only the Controller-Pilot Data Link Communication (CPDLC) and Context Management (CM) air-ground applications.  The initial implementation is only planned for the 22 en-route centers (oceanic, tower, and tracon implementations later).

1.3
The initial implementation is planned for the Miami Center in 2001, with waterfall implementations in the remaining en-route centers.  Several builds with incrementally increasing capabilities are planned following 2001.

2
CPDLC Implementation

2.1
The FAA initial en-route CPDLC implementation will be compliant with CPDLC SARPs defined ground sub-set I. This means that CPDLC will be confined to an air-ground application only covering the basic CPDLC function.  Any requests for Downstream Clearances (DSC) will be rejected.  The ground system will not support ground-ground forwarding.  Thus it will not forward any CPDLC messages using the SARPs ground-ground CPDLC capability, nor will it accept and ground-ground forwarded CPDLC messages using the SARPs ground-ground capability.

2.2
In addition to being SARPs ground sub-set I compliant, the initial CPDLC implementation will be further constrained as indicated below:

2.2.1
The initial implementation will only support ground initiation of CPDLC.  Any requests by an airborne system for a CPDLC connection will be rejected and include the CPDLC uplink message UM162, SERVICE UNAVAILABLE.  The ground initiation only capability applies to both the initial CPDLC (the Current Data Authority (CDA)) connection, and the second (the Next Data Authority (NDA)) connection.  The CPDLC SARPs permit a ground system to reject an airborne request for CPDLC at any time.

2.2.2
The initial implementation will operationally support only part of the CPDLC message set defined by the SARPs.  Only the uplink messages defined below will be available as CPDLC uplink messages.  Only the CPDLC downlink messages defined below will be processed operationally.  The ground system will be capable of technically decoding all of the CPDLC downlink messages.  However, any downlink message received that is not one of the messages defined below that permit/require a response will be responded to with CPDLC uplink message UM162, SERVICE UNAVAILABLE.  Any downlink message that is not one of the messages defined below that does not permit a response will be ignored.  In addition, any downlink message received that is not one of the downlink messages defined below will not be displayed to a controller.

2.3
Uplink CPDLC Messages Supported by the Initial FAA En-route Implementation

2.3.1
The initial FAA CPDLC implementation will support the following uplink messages:

2.3.1.1
Contact/Monitor/Surveillance Requests (uplink)

Message Intent/Use
    Message Element
URG
ALRT
RESP

117
Instruction that the ATS unit with the specified ATS unit name is to be contacted on the specified frequency.
CONTACT (unit name) (frequency)
N
M
W/U

120
Instruction that the ATS unit with the specified ATS unit name is to be monitored on the specified frequency.
MONITOR (unit name) (frequency)
N
M
W/U

2.3.1.2
Report/Confirmation Requests (uplink)


Message Intent/Use
Message Element
URG
ALRT
RESP

135
Instruction to confirm and acknowledge the currently assigned level.
CONFIRM ASSIGNED LEVEL
N
L
Y

2.3.1.3
Air Traffic Advisories (uplink)


Message Intent/Use
Message Element
URG
ALRT
RESP

213
ATS advisory that the specified altimeter setting relates to the specified facility.
(facility designation) ALTIMETER (altimeter)
N
L
R

157
Notification that a continuous transmission is detected on the specified frequency. Check the microphone button.
CHECK STUCK MICROPHONE (frequency)
U
M
N

2.3.1.4
System Management Messages (uplink)


Message Intent/Use
Message Element
URG
ALRT
RESP

159
A system generated message notifying that the ground system has detected an error.
ERROR (error information)
U
M
N

160
Notification to the avionics that the specified data authority is the Next Data Authority.  If no data authority is specified, this indicates that any previously specified Next Data Authority is no longer valid.
NEXT DATA AUTHORITY (facility)
L
N
N

161
Notification to the avionics that the data link connection with the current data authority is being terminated.
END SERVICE
L
N
N

162
Notification that the ground system does not support this message.
SERVICE UNAVAILABLE
L
L
N

163
Notification to the pilot of an ATSU identifier.
(facility designation)
L
N
N

227
Confirmation to the aircraft system that the ground system has received the message to which the logical acknowledgement refers and found it acceptable for display to the responsible person.
LOGICAL ACKNOWLEDGEMENT
N
M
N

233
Notification to the pilot that messages sent requiring a logical acknowledgement will not be accepted by this ground system.
USE OF LOGICAL ACKNOWLEDGEMENT PROHIBITED
N
M
N

2.3.1.5
Additional Messages (uplink)


Message Intent/Use
Message Element
URG
ALRT
RESP

183

(free text)
M
N
M

196

(free text)
N
M
W/U

203

(free text)
N
M
R

205

(free text)
N
M
A/N

Note.  Free text message elements have no associated message intent.  The capability to send a free text message with any of the attribute combinations already used in the message set have been provided for in the technical requirements of the ATN (Annex 10, Volume III, Part I, Chapter 3).
2.4
Downlink CPDLC Messages Supported by the Initial FAA En-route Implementation

2.4.1
The initial FAA CPDLC implementation will operationally support the following downlink messages:

2.4.1.1
Responses (downlink)


Message Intent/Use
Message Element
URG
ALRT
RESP

0
The instruction is understood and will be complied with.
WILCO
N
M
N

1
The instruction cannot be complied with.
UNABLE
N
M
N

2
Wait for a reply.
STANDBY
N
M
N

3
Message received and understood.
ROGER
N
M
N

4
Yes
AFFIRM
N
L
N

5
No
NEGATIVE
N
L
N

2.4.1.2
Reports (downlink)


Message Intent/Use
Message Element
URG
ALRT
RESP

38
Read-back of the assigned level.
ASSIGNED LEVEL (level)
N
L
N

2.4.1.3
System Management Messages (downlink)


Message Intent/Use
Message Element
URG
ALRT
RESP

62
A system generated message that the avionics has detected an error.
ERROR (error information)
U
L
N

63
A system generated denial to any CPDLC message sent from a ground facility that is not the current data authority.
NOT CURRENT DATA AUTHORITY
L
L
N

99
A system generated message to inform a ground facility that it is now the current data authority.
CURRENT DATA AUTHORITY
L
L
N

107
A system generated message sent to a ground system that tries to connect to an aircraft when a current data authority has not designated the ground system as the NDA.
NOT AUTHORIZED NEXT DATA AUTHORITY
L
L
N

100
Confirmation to the ground system that the aircraft system has received the message to which the logical acknowledgement refers and found it acceptable for display to the responsible person.
LOGICAL ACKNOWLEDGEMENT
N
M
N

3
CM Implementation

3.1
The FAA initial en-route CM implementation will be compliant with CM SARPs defined ground sub-set I. This means that CM will be confined to an air-ground application only supporting the logon function.  The update and contact functions will not be supported.  The ground system will not support ground-ground forwarding.  Thus it will not forward any CM messages using the SARPs ground-ground CM capability, nor will it accept and ground-ground forwarded CM messages using the SARPs ground-ground capability.

3.2
The FAA initial CM application will be implemented in two servers that will each support all 22 en-route centers CPDLC capability.  The two servers’ CM information will be updated as required to maintain up-to-date, identical information.  Thus, an aircraft may perform a CM logon with either FAA CM server to provide its CM information.

3.3
An aircraft performing the CM logon function will be required to provide its CPDLC name, address and version number, as required by the CM SARPs.  In addition, the FAA CM implementation requires use of the following optional CM fields to perform flight plan correlation:

a) departure airport,

b) destination airport, and 

c) time and date of departure.

3.4
If an aircraft performs a CM logon without supplying all of the above optional flight plan correlation fields, the FAA CM function will respond with a CM-user-abort.  (The CM-logon-response does not permit rejection of CM for missing optional data).

3.5
Receipt of a CM logon containing the required information will be stored by the CM application.  The ground system will respond to the aircraft terminating the CM connection.  Since the CM-update and CM-contact functions are not supported the ground will never maintain a CM dialogue.

3.6
Since the initial FAA implementation supports only the CPDLC operational application (no ADS, no FIS), and moreover, supports only ground initiated CPDLC, the ground system will only provide the CPDLC application name and version number in the CM-response, and then only when the required flight plan information is received in the CM-request.  The FAA initial implementation ground system will not provide a CPDLC address, since airborne CPDLC initiation is not supported.

3.7
Since a server implementation of CM supports all 22 CPDLC en-route implementations, if an aircraft requests CPDLC information for a particular en-route center CPDLC application, the aircraft must provide the optional CM logon information indicating the specific Facility Designation of the required CPDLC information.  This field only becomes necessary for the FAA implementation when either there is more than one ground CPDLC version (thus, the CPDLC version number for a specific center is required), or when the FAA application supports airborne CPDLC initiation (thus, the CPDLC address for a specific center is required).  Neither of these situations applies to the initial FAA implementation.

4
Establishment of the CPDLC Connection

4.1
For the FAA initial implementation, when an en-route CPDLC application that has not been designated an NDA desires to establish a CPDLC connection with a given aircraft, it will obtain the CPDLC version, addressing and flight plan correlation information from the CM server.  Provided the information is available, and the validation of flight plan correlation is successful, the ground system will request establishment of a CPDLC connection with an aircraft.  Whether airborne accepts or rejects the CPDLC connection request is dictated by the CPDLC SARPs.

4.2
For the FAA initial implementation, when a ground system has been designated as an NDA, it will obtain the required CPDLC addressing information from the CM server, or will acquire it from the CDA (without the use of CM forwarding).  Flight plan correlation will not be performed by an NDA.  Upon receipt of NDA designation and the receipt of the CPDLC address, the ground system will request establishment of a CPDLC connection with an aircraft.  Whether airborne accepts or rejects the CPDLC connection request is dictated by the CPDLC SARPs.

5
Beyond the Initial Implementation

5.1
The FAA has outlined development plans beyond the initial implementation. Enhancements include incrementally increasing the number of supported CPDLC messages, permitting airborne CPDLC initiation, and extending the CM and CPDLC applications to other domains.  Planning is also underway for implementing ADS and FIS.

