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(54) Method of formulating response to expired timer for data link message

(57) A method for communicating a data link mes-
sage is provided. The method comprises transmitting a
data link message from a sender to a receiver, storing
the trasmitted data link message, and starting a message
timer when the data link message is transmitted. The
method further comprises determining whether a re-
sponse to the data link message has been received, and
determining whether the message timer has expired if

the response has not been received. The sender is no-
tified when the message timer has expired and the re-
sponse has not been received. Input is requested from
the sender whether or not to retransmit the data link mes-
sage. If input is received from the sender to retransmit,
the data link message is displayed to the sender for re-
view and edit. The data link message is then retransmit-
ted from the sender to the receiver.
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Description

BACKGROUND

[0001] Air traffic control (ATC) centers are used at most
airports to coordinate take-offs, landings, and general
aircraft traffic around the airport. Traditionally, a pilot uses
a radio to speak to an ATC center to request permission
or to receive instructions from the ATC center. With in-
creasing air traffic, it has become difficult for ATC centers
and pilots to process all of the oral communications with
aircraft without error. Consequently, data link applica-
tions have been developed to provide textual communi-
cations between pilots and air traffic controllers.
[0002] One of these data-link applications, called Con-
troller Pilot Data Link Communication (CPDLC), provides
for the direct exchange of text-based messages between
a controller and a pilot. The CPDLC application enables
the pilot to communicate electronically with an ATC cent-
er by guiding the pilot through a series of screen config-
urations or displays that either elicit flight information from
the pilot or notify the pilot regarding flight information.
The CPDLC application may be part of a larger flight in-
formation/control program or may serve as a stand-alone
program.
[0003] In current CPDLC systems, when the TTS (Ter-
mination Timer, Sender) timer expires for a CPDLC clear-
ance downlink request message, the pilot is informed of
the expiration. For example, in a conventional commu-
nication management unit (CMU) the status of the mes-
sage in a message log is changed to EXPIRED. In one
implementation, as the status changes, the pilot is given
a sidelink message indicating the downlink has expired
and that the pilot should resend the request. Upon noti-
fication, the pilot will likely want to resend the clearance
request and maybe modify the request. However, the
pilot has to remember what the previous message stated,
or print out the previous message, and then manually re-
enter the entire message before resending the message.
This substantially increases the aircraft crew workload
and head down time, which adds to pilot fatigue and dis-
traction while operating the aircraft. This equally applies
to the air traffic controller.

SUMMARY

[0004] The present invention relates to a method for
communicating a data link message, including a method
of formulating a response to an expired message timer
for a data link message. The method comprises trans-
mitting a data link message from a sender to a receiver,
storing the trasmitted data link message, and starting a
message timer when the data link message is transmit-
ted. The method further comprises determining whether
a response to the data link message has been received,
and determining whether the message timer has expired
if the response has not been received. The sender is
notified when the message timer has expired and the

response has not been received. Input is requested from
the sender whether or not to retransmit the data link mes-
sage. If input is received from the sender to retransmit,
the data link message is displayed to the sender for re-
view and edit. The data link message is then retransmit-
ted from the sender to the receiver.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] Features of the present invention will become
apparent to those skilled in the art from the following de-
scription with reference to the drawings. Understanding
that the drawings depict only typical embodiments of the
invention and are not therefore to be considered limiting
in scope, the invention will be described with additional
specificity and detail through the use of the accompany-
ing drawings, in which:

Figure 1 is a flow diagram representing a method of
formulating a response to an expired Termination
Timer, Sender (TTS) timer for a data link message
according one approach of the present invention;

Figure 2 depicts a pilot display device showing an
exemplary sidelink or communication system alert
page for a data link message that is displayed when
the TTS timer has expired during operation of the
method of the invention;

Figure 3 depicts the pilot display device of Figure 2,
showing an exemplary Verify page for a data link
message that is to be resent during operation of the
method of the invention; and

Figure 4 is a block diagram of a computer system
that can implement the method of the invention.

DETAILED DESCRIPTION

[0006] In the following detailed description, embodi-
ments are described in sufficient detail to enable those
skilled in the art to practice the invention. It is to be un-
derstood that other embodiments may be utilized without
departing from the scope of the present invention. The
following detailed description is, therefore, not to be taken
in a limiting sense.
[0007] The present invention is directed to a method
of formulating a response to an expired message timer
for a data link message, such as an expired Termination
Timer, Sender (TTS) message timer for a Controller Pilot
Data Link Communication (CPDLC) message. The
present method provides the advantage of reducing air-
craft crew workload and minimizing pilot head down time,
as well as reducing air traffic controller workload.
[0008] In one approach of the present method, a data
link message is tranmitted from a sender to a receiver,
the transmitted data link message is stored, and a mes-
sage timer is started. Thereafter, a determination is made
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whether a response to the data link message has been
received, and if not, a determination is made whether the
message timer has expired. The sender is notified when
the message timer has expired with no response mes-
sage received, and a determination is then made whether
the sender wants to retransmit the data link message. If
the the sender decides to retransmit the data link mes-
sage, the orginal data link message is shown to the send-
er prior to retransmittal of the data link message. The
sender can edit the original data link message, if desired,
prior to retransmittal.
[0009] The present method can be implemented in a
communication management function (CMF) of a com-
munication management unit (CMU); in a flight manage-
ment computer (FMC) such as an FMC hosting CPDLC
applications; or in any other avionics computer in an air-
craft. The present method can also be implemented as
part of the CPDLC software in an air traffic control com-
puter. In addition, the present method can be a part of
the communication protocols for future air navigation sys-
tem (FANS) CPDLC systems, or aeronautical telecom-
munication network (ATN) CPDLC systems.
[0010] Current CMF, CMU, and FMC systems support-
ing CPDLC (both FANS and ATN versions) have a side-
link or communication system alert type message. In im-
plementing the present method, the existing sidelink can
be enhanced to prompt a flight crew if they want to re-
send the expired message, or a new sidelink can be add-
ed to perform this function. The term "sidelink" as used
herein refers to a message sent automatically from the
avionics or ATC system to the user such as a pilot or air
traffic controller as opposed to an uplink or downlink (but
may be treated very similarly as an uplink or downlink).
[0011] When the present method is implemented in an
aircraft avionics computer, the pilot is prompted on a dis-
play screen by notification about the data link message
expiration to see if the pilot would like to resend the down-
link. For example, the data link message can be a CPDLC
ATC downlink clearance request that is monitored by a
TTS timer. If the pilot indicates that he/she would like to
re-send the message, then the pilot is redirected to a
page on the display screen where the message can be
reviewed, edited, and sent again. In this approach, the
pilot does not have to go back and figure out what the
old message was, re-enter the information, and then
send the message again as in conventional methods.
The present method may also be implemented in an air
traffic control computer to similar effect on the air traffic
controller side as well.
[0012] The TTS timer used in the present approach is
described in further detail in Interoperability Require-
ments Standard for Aeronautical Telecommunication
Network Baseline 1, RTCA, Inc., vol. 1, sec. 4.2.1, pp.
102-107 (2007), which is incorporated by reference here-
in.
[0013] In another embodiment, the present method
can be implemented using voice readback/recognition
software or supplemented with voice readback/recogni-

tion software. For example, the sidelink can be replaced
or supplemented with a voice readback function, and but-
ton pushes can be replaced by voice commands.
[0014] The present method can be implemented for an
aircraft by modifying conventional avionics software to
add appropriate logic steps to perform the method. The
present method can be implemented for an air traffic con-
trol system on the ground by modifying the air traffic con-
troller workstation software to add logic steps to perform
the method. It should be understood that the avionics
and ground implementations of the present method uti-
lize the same unique features but are independent of
each other. Thus, the present method can function even
if only one of the aircraft or the air traffic control system
has been implemented with software for performing the
method.
[0015] The method of the present invention is de-
scribed in further detail as follows with reference to the
drawings.
[0016] Figure 1 is a flow diagram representing a meth-
od 100 of formulating a response to an expired TTS timer
for a data link message according one approach of the
present invention. Although method 100 is described with
respect to messages sent from a pilot to an ATC ground
station, the method can be applied in the same way to
messages sent to a pilot from the ground station.
[0017] The method 100 starts when a downlink (DL)
message is sent, such as a CPDLC message sent from
a pilot, and the downlink messeage is saved in a message
log (block 110). The message log stores various uplink,
downlink, and sidelink messages for later use by the pilot.
A determination is then made whether a TTS timer is
needed (block 114). If not, then the TTS timer is not start-
ed and method 100 is done (block 118). If the TTS timer
is needed, then the TTS timer is started or restarted
(block 120).
[0018] A determination is then made whether an uplink
response to the downlink message has been received
(block 124). If yes, then a query is made whether the
uplink response is a standby message (block 128). If the
uplink response is a standby message, then the method
returns to block 120 and the TTS timer is started (or re-
started). If the uplink response is not a standby message,
the TTS timer is stopped (block 130).
[0019] Referring again to block 124, if an uplink re-
sponse to the downlink message has not been received,
then a query is made whether the TTS timer has expired
(block 134). If the TTS timer has not expired, then the
method returns to block 124. If the TTS timer has expired
at block 134, then a downlink message status is updated
to indicate the TTS timer has expired (block 138). A first
display page is then created that shows the downlink
message and queries whether the pilot wants to resend
the downlink message due to the TTS timer expiration
(block 140).
[0020] determination is then made whether the pilot
has given a response to the query (block 144). If no re-
sponse is given, the query at block 144 is repeated. If
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the pilot gives a negative response to the query at block
140, method 100 is done and terminated (block 148). If
the pilot gives a positive response to the query at block
140 and confirms, the original downlink message is rec-
reated on a second display page for review by the pilot
(block 150). The pilot can edit the message prior to re-
sending if desired.
[0021] Figure 2 depicts a pilot display device 200,
showing an exemplary sidelink page for a data link mes-
sage that is displayed on a screen 210 when the TTS
timer has expired during operation of the present method,
according to one implementation. In one embodiment,
the display device 200 has manual buttons 1L to 6L on
the left side of screen 210, and manual buttons 1R to 6R
on the right side of screen 210.
[0022] The display device 200 can be implemented as
part of a Human-Machine Interface (HMI) device, such
as those currently used by pilots in the cock-pits of var-
ious aircraft. Examples of such HMI devices include a
Multi-Control Display Unit (MCDU), and a Multi Function
Display (MFD) system.
[0023] The display device 200 shows the data link
(DLK) ATC Status Message (MSG):

ATC CLEARANCE REQUEST

DOWNLINK EXIPIRED WITHOUT A RESPONSE. DO 
YOU WANT TO RESEND?

[0024] The display device 200 also shows the mes-
sage that was previously sent, which in this case states:

REQUEST ALTITUDE 9000 FT DUE TO AIRCRAFT 
PERFORMANCE

[0025] The pilot can respond by pushing the appropri-
ate button corresponding to various selections, including
NEGATIVE (5L), AFFIRM (5R), DLK MENU (6L), or
PRINT (6R). When the AFFIRM button is selected,
screen 210 displays a Verify page for the data link ATC
message to be resent, as depicted in Figure 3. The Verify
page displays the original downlink message for review
by the pilot:

REQUEST ALTITUDE 9000 FT DUE TO AIRCRAFT 
PERFORMANCE

[0026] The Verify page allows the pilot to select various
functions, including EDIT (5L), SEND (6R), and DLK
MENU (6L), by pushing the appropriate button. This al-
lows the pilot to resend the original message again with-
out having to re-enter the downlink message information.
The pilot can also edit the original message at the Verify
page prior to resending the message.
[0027] It should be understood that the present method
can be used for a wide variety of different types of data
link messages utilized during flight of an aircraft.
[0028] Figure 4 is a block diagram of a computer sys-

tem 400 that can implement the present method. The
computer system 400 can be implemented as a flight
communications management unit, a flight management
computer, or an air traffic control computer. The compu-
ter system 400 comprises a processing and storage plat-
form 410, which includes at least one processor 420 and
at least one memory device 424 in operative communi-
cation with processor 420. The computer system 400 can
also incorporate a data link message module 430, such
as a CPDLC application module, to enable transmission
and reception of data link messages. The data link mes-
sage module 430 is in operative communication with
processor 420 and memory device 424.
[0029] The processor 420 can be implemented using
software, firmware, hardware, or any appropriate com-
bination thereof, as known to one of skill in the art. By
way of example and not limitation, hardware components
for processor 420 can include one or more microproces-
sors, memory elements, digital signal processing (DSP)
elements, interface cards, and other standard compo-
nents known in the art. Any of the foregoing may be sup-
plemented by, or incorporated in, specially-designed ap-
plication-specific integrated circuits (ASICs) or field pro-
grammable gate arrays (FPGAs). In this exemplary em-
bodiment, processor 420 includes or functions with soft-
ware programs, firmware, or other computer readable
instructions for carrying out various process tasks, cal-
culations, and control functions, used in the present
method. These instructions are typically tangibly embod-
ied on any appropriate medium used for storage of com-
puter readable instructions or data structures.
[0030] The memory device 424 can be implemented
with any available computer readable storage media that
can be accessed by a general purpose or special purpose
computer or processor, or any programmable logic de-
vice. Suitable computer readable media may include
storage or memory media such as magnetic or optical
media. For example, storage or memory media may in-
clude conventional hard disks, Compact Disk - Read Only
Memory (CD-ROM), DVDs, volatile or non-volatile media
such as Random Access Memory (RAM) (including, but
not limited to, Synchronous Dynamic Random Access
Memory (SDRAM), Double Data Rate (DDR) RAM, RAM-
BUS Dynamic RAM (RDRAM), Static RAM (SRAM), and
the like), Read Only Memory (ROM), Electrically Erasa-
ble Programmable ROM (EEPROM), flash memory, and
the like. Suitable processor-readable media may also in-
clude transmission media such as electrical, electromag-
netic, or digital signals, conveyed via a communication
medium such as a network and/or a wireless link. Com-
binations of the above are also included within the scope
of computer readable media.
[0031] The method of the invention can be implement-
ed in computer readable instructions, such as program
modules or applications, which are executed by a data
processor. Generally, program modules or applications
include routines, programs, objects, data components,
data structures, algorithms, and the like, which perform

5 6 



EP 2 211 323 A1

5

5

10

15

20

25

30

35

40

45

50

55

particular tasks or implement particular abstract data
types. These represent examples of program code
means for executing steps of the methods disclosed
herein. The particular sequence of such executable in-
structions or associated data structures represent exam-
ples of corresponding acts for implementing the functions
described in such steps.
[0032] The present invention may be embodied in oth-
er specific forms without departing from its essential char-
acteristics. The described embodiments are to be con-
sidered in all respects only as illustrative and not restric-
tive. The scope of the invention is therefore indicated by
the appended claims rather than by the foregoing de-
scription. All changes that come within the meaning and
range of equivalency of the claims are to be embraced
within their scope.

Claims

1. A method for communicating a data link message,
the method comprising:

transmitting a data link message from a sender
to a receiver;
storing the trasmitted data link message;
starting a message timer when the data link
message is transmitted;
determining whether a response to the data link
message has been received;
determining whether the message timer has ex-
pired if the response has not been received;
notifying the sender when the message timer
has expired and the response has not been re-
ceived;
requesting input from the sender whether or not
to retransmit the data link message;
if input is received from the sender to retransmit
the data link message, displaying the data link
message to the sender for review and edit; and
retransmitting the data link message from the
sender to the receiver.

2. The method of claim 1, wherein the sender is a pilot
in an aircraft, or an air traffic controller.

3. The method of claim 1, wherein the receiver is an air
traffic controller, or a pilot in an aircraft.

4. The method of claim 1, wherein the method is im-
plemented as part of communication protocols for a
future air navigation controller pilot data link commu-
nication (CPDLC) system.

5. The method of claim 1, wherein the method is im-
plemented as part of communication protocols for
an aeronautical telecommunication network CPDLC
system.

6. The method of claim 1, wherein the data link mes-
sage comprises a CPDLC message.

7. The method of claim 1, wherein the message timer
comprises a termination timer, sender (TTS) timer.

8. The method of claim 1, wherein requesting input from
the sender whether or not to retransmit the data link
message comprises:

creating a display page on a screen that shows
the transmitted data link message to the sender,
and asks whether the sender wants to resend
the data link message.

9. The method of claim 8, wherein the screen is imple-
mented in a human-machine interface device.

10. A computer system, comprising:

at least one processor; and
at least one memory device in operative com-
munication with the processor, the memory de-
vice comprising a computer readable medium
having program instructions stored thereon for
a method of formulating a response to an ex-
pired message timer for a data link message,
the method comprising:

(a) storing a trasmitted data link message;
(b) determining whether a message timer is
needed;
(c) starting the message timer when the
message timer is needed;
(d) determining whether a response to the
data link message has been received;
(e) if the response has been received, de-
termining whether the response is a stand-
by message;

(i) if the response is a standby mes-
sage, repeating the method starting at
step (c); and
(ii) if the response is not a standby mes-
sage, stopping the message timer;

(f) if the response has not been received,
determining whether the message timer has
expired;
(g) if the message timer has not expired,
repeating the method starting at step (d);
(h) updating a data link message status
when the message timer has expired to in-
dicate expiration of the message timer;
(i) creating a first display page that shows
the data link message and queries whether
to resend the data link message due to the
message timer expiration; and
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(j) determining whether there is a response
to the query on the first display page;

(i) if no response to the query is re-
ceived, repeating step (j);
(ii) if there is a negative response to the
query, terminating the method;
(iii) if there is a positive response to the
query, creating a second display page
that shows the data link message for
review and edit prior to resending the
data link message.

9 10 



EP 2 211 323 A1

7



EP 2 211 323 A1

8



EP 2 211 323 A1

9



EP 2 211 323 A1

10



EP 2 211 323 A1

11



EP 2 211 323 A1

12



EP 2 211 323 A1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Non-patent literature cited in the description

• Interoperability Requirements Standard for Aeronau-
tical Telecommunication Network Baseline 1. RTCA,
Inc, 2007, vol. 1, 102-107 [0012]


	bibliography
	description
	claims
	drawings
	search report

