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message having a CPDLC message type from a flight
operation center (FOC) having an FOC name; retrieve
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an expected response time database containing expect-
ed response times for a plurality of CPDLC message
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expected response time; signal the aircraft display device
to display the timer; monitor communications from flight
crew for a response to the CPDLC message; and signal
the aircraft display device to end the display of the timer
when a communication has been detected within the set
duration.
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Description
CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims priority to India Provi-
sional Patent Application No. 202211000999, filed Jan-
uary 7, 2022, the entire content of which is incorporated
by reference herein.

TECHNICAL FIELD

[0002] Embodiments of the subject matter described
herein relate generally to datalink communication be-
tween aflight operation center (FOC) such as an air traffic
control (ATC) center and flight crew in an aerial vehicle.
More particularly, embodiments of the subject matter re-
late to systems and methods for enhancing datalink com-
munication operation.

BACKGROUND

[0003] Controller Pilot Datalink Communication (CP-
DLC)is a method by which air traffic controllers can com-
municate with pilots over a datalink system. Communi-
cation with ATC via CPDLC is increasingly being encour-
aged by international Air Traffic Management authorities
as it enhances safety and efficiency by reducing read-
back errors, reducing language barriers, reducing radio
time, and providing more efficient routes (thus reducing
fuel usage and flight times). Authorities are increasingly
concerned with data communication performance, and
many regions monitor communication performance.
Transactions times for CPDLC exchanges are recorded
for many aircraft. In some instances, aircraft that exhibit
poor performance may have various approvals revoked.
[0004] Different airspaces require different levels of
communication performance, for example, due to differ-
ing separation standards and differing densities of air traf-
fic. The oceanic environment is different from the domes-
tic environment. High altitude airspace is different from
lower altitude airspace. An acceptable transaction time
in one environment may be unacceptable in another. The
complexity of a particular CPDLC uplink may require
more cognitive workload from the flight crew (e.g., exe-
cuting an altitude change is less complex than executing
a route modification). Thus, authorities from different re-
gions may define different expected pilotresponse times.
Further, authorities within a region may define different
expected response times for different CPDLC uplink el-
ements.

[0005] Although flight crews are trained to respond to
CPDLC uplinks as quickly as they can, they are likely
unaware of the expected response time for the current
uplink they are working on. Because the expected re-
sponse may differ based on the airspace in which an
aircraft flies, it is more likely that a flight crew may not
know the expected response time for an uplink commu-
nication.
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[0006] Hence, it is desirable to provide a system and
method for alerting flight crew to the expected time for
responding to a particular datalink communication in a
particular airspace. Furthermore, other desirable fea-
tures and characteristics of the present invention will be-
come apparent from the subsequent detailed description
and the appended claims, taken in conjunction with the
accompanying drawings and the foregoing technical field
and background.

SUMMARY

[0007] This summary is provided to describe select
concepts in a simplified form that are further described
in the Detailed Description. This summary is notintended
to identify key or essential features of the claimed subject
matter, nor is it intended to be used as an aid in deter-
mining the scope of the claimed subject matter.

[0008] In one embodiment, a flight deck system in an
aircraft for enhancing controller pilot datalink communi-
cation (CPDLC) operation is disclosed. The flight deck
system includes a controller configured to: receive a CP-
DLC message having a CPDLC message type from a
flight operation center (FOC) having an FOC name; re-
trieve an expected response time for the CPDLC mes-
sage from an expected response time database contain-
ing expected response times for a plurality of CPDLC
message types for FOCs; generate a timer function that
causes the display of a timer (e.g., countdown timer) on
an aircraft display device that has a set duration based
on the expected response time; signal the aircraft display
device to display the timer; monitor communications from
flight crew for a response to the CPDLC message; and
signal the aircraft display device to end the display of the
timer when a communication has been detected within
the set duration that is responsive to the CPDLC mes-
sage.

[0009] In another embodiment, a method in a flight
deck system in an aircraft for enhancing controller pilot
datalink communication (CPDLC) operation is disclosed.
The method includes: receiving a CPDLC message hav-
inga CPDLC message type from a flight operation center
(FOC) having an FOC name; retrieving an expected re-
sponse time for the CPDLC message from an expected
response time database containing expected response
times for a plurality of CPDLC message types for FOCs;
generating a timer function that causes the display of a
timer (e.g., countdown timer) on an aircraft display device
that has a set duration based on the expected response
time; signaling the aircraft display device to display the
timer; monitoring communications from flight crew for a
response to the CPDLC message; and signaling the air-
craft display device to end the display of the timer when
a communication has been detected within the set dura-
tion that is responsive to the CPDLC message.

[0010] In another embodiment, a non-transitory com-
puter readable medium encoded with programming in-
structions configurable to cause a controller in a flight
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deck system in an aircraft to perform a method for en-
hancing controller pilot datalink communication (CPDLC)
operation is disclosed. The method includes: receiving a
CPDLC message having a CPDLC message type from
a flight operation center (FOC) having an FOC name;
retrieving an expected response time for the CPDLC
message from an expected response time database con-
taining expected response times for a plurality of CPDLC
message types for FOCs; generating a timer function that
causes the display of a timer (e.g., countdown timer) on
an aircraft display device that has a set duration based
on the expected response time; signaling the aircraft dis-
play device to display the timer; monitoring communica-
tions from flight crew for a response to the CPDLC mes-
sage; and signaling the aircraft display device to end the
display of the timer when a communication has been de-
tected within the set duration that is responsive to the
CPDLC message.

[0011] Furthermore, otherdesirable features and char-
acteristics willbecome apparent from the subsequent de-
tailed description and the appended claims, taken in con-
junction with the accompanying drawings and the pre-
ceding background.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Embodiments of the subject matter will herein-
after be described in conjunction with the following draw-
ing figures, wherein like numerals denote like elements,
and wherein:

FIG. 1 is a block diagram depicting an example flight
environment 100 such as one around a busy aero-
drome, in accordance with some embodiments;

FIG. 2 is a block diagram depicting example avionics
equipment, in accordance with some embodiments;

FIG. 3A is a diagram of an example display page on
an aircraft display device, in accordance with some
embodiments;

FIG. 3B is a diagram of an example display page on
an aircraft display device, in accordance with some
embodiments; and

FIG. 4 is a process flow chart depicting an example
process in an example datalink system, in accord-
ance with some embodiments.

DETAILED DESCRIPTION

[0013] The following detailed description is merely ex-
emplary in nature and is not intended to limit the appli-
cation and uses. Furthermore, there is no intention to be
bound by any expressed or implied theory presented in
the preceding technical field, background, summary, or
the following detailed description. As used herein, the
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term "module" refers to any hardware, software,
firmware, electronic control component, processing log-
ic, and/or processor device, individually or in any combi-
nation, including without limitation: application specific
integrated circuit (ASIC), a field-programmable gate-ar-
ray (FPGA), an electronic circuit, a processor (shared,
dedicated, or group) and memory that executes one or
more software or firmware programs, a combinational
logic circuit, and/or other suitable components that pro-
vide the described functionality.

[0014] Embodiments of the present disclosure may be
described herein in terms of functional and/or logical
components and various processing steps. It should be
appreciated that such functional and/or logical compo-
nents may be realized by any number of hardware, soft-
ware, and/or firmware components configured to perform
the specified functions. For example, an embodiment of
the present disclosure may employ various integrated
circuit components, e.g., memory elements, digital signal
processing elements, logic elements, look-up tables, or
the like, which may carry out a variety of functions under
the control of one or more microprocessors or other con-
trol devices. In addition, those skilled in the art will ap-
preciate that embodiments of the present disclosure may
be practiced in conjunction with any number of systems,
and that the systems described herein is merely exem-
plary embodiments of the present disclosure.

[0015] Forthe sake ofbrevity, conventional techniques
related to signal processing, data transmission, signal-
ing, control, and other functional aspects of the systems
(andthe individual operating components of the systems)
may not be described in detail herein. Furthermore, the
connecting lines shown in the various figures contained
herein are intended to represent example functional re-
lationships and/or physical couplings between the vari-
ous elements. It should be noted that many alternative
or additional functional relationships or physical connec-
tions may be present in an embodiment of the present
disclosure.

[0016] Some regions of the world have mandated the
use of CPDLC and restrict certain airspace to CPDLC
equipped aircraft. For example, in January of 2020, the
North Atlantic (NAT) region from FL290-FL410 mandat-
ed use of CPDLC (FANS). Non-compliant aircraft (with
a few exceptions for certain military and state aircraft)
must fly outside FL290-FL410 or must fly the far northerly
‘Blue Spruce’ routes. The ACARS network is used for
FANS CPDLC (specified in ED-100A/DO-258A) in nearly
all oceanic regions, and in extensive domestic airspace
including Canada, US, Australia, India, Japan, China, In-
donesia, and portions of South America and Africa.
[0017] Withinthe NAT oceanic airspace, certain routes
are further restricted to aircraft that not only are FANS-
equipped, but further have received PBCS (Performance
Based Communication and Surveillance) approval from
their regulatory authorities. Reduced Lateral Separation
Minima (RLatSM) and Reduced longitudinal Separation
Minima (RLongSM) via PBCS standards are defined in
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ICAO Doc 9869 (PBCS Manual). Aircraft flying in the
North Atlantic and Asia Pacific oceanic regions are eligi-
ble for reduced separation only if they file their flight plan
with a code indicating their regulatory agency has ap-
proved them for PBCS operation. Aircraft flying in the
NAT or APAC that do not file this code will be controlled
via standard separation criteria. In the NAT region, cer-
tain highly efficient routes are designated as "PBCS
Tracks" and are restricted to PBCS Approved aircraft on-
ly.

[0018] Authorities are increasingly concerned with da-
ta communication performance, and many regions mon-
itor communication performance. Transactions times for
CPDLC exchanges are recorded for many aircraft. In
some instances, aircraft that exhibit poor performance
may have its PBCS revoked.

[0019] Different airspaces require different levels of
communication performance, for example, due to differ-
ing separation standards and differing densities of air traf-
fic. The oceanic environment is different from the domes-
tic environment. High altitude airspace is different from
lower altitude airspace. An acceptable transaction time
in one environment may be unacceptable in another. The
complexity of a particular CPDLC uplink may require
more cognitive workload from the flight crew (e.g., exe-
cuting an altitude change is less complex than executing
a route modification). Thus, authorities from different re-
gions may define different expected pilotresponse times.
Further, authorities within a region may define different
expected response times for different CPDLC uplink el-
ements.

[0020] The subject matter described herein discloses
apparatus, systems, techniques, and articles for provid-
ing a separately loadable Expected Response Time da-
tabase that can specify various expected response times
for a datalink message (e.g., a CPDLC uplink). The dis-
closed apparatus, systems, techniques, and articles may
specify various expected response times for a datalink
message based on two inputs - flight operation center
(FOC) names (e.g., KUSA (US domestic), EGGX (Shan-
wick oceanic), CZEG (Edmonton domestic)) and an up-
link element numbers (e.g., UM19-CLIMB TO [altitude],
UM79-CLEARED TO [position] VIA ROUTE CLEAR-
ANCE).

[0021] The subject matter described herein further dis-
closes apparatus, systems, techniques, and articles for
providing a cockpit timer display that provides a timer
(e.g., countdown timer) specific to a current open datalink
message. The disclosed apparatus, systems, tech-
niques, and articles may retrieve an expected response
time value for the timer from the Expected Response
Time database, based on the current active FOC and the
current uplink element number.

[0022] The disclosed apparatus, systems, techniques,
and articles may locate a cockpit timer display in the form
of a timer next to an existing forward display Alert that
indicates an open CPDLC uplink exists. The disclosed
apparatus, systems, techniques, and articles may pro-
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vide a cockpit timer display in the form of a timer displayed
on an existing ATC UPLINK page (e.g., on an MCDU or
graphical page, depending on the platform). The cockpit
timer display provided by the disclosed apparatus, sys-
tems, techniques, and articles may display a message
such as text indicating ‘Respond ASAP’ when the previ-
ously displayed timer has expired and the flight crew had
not yet responded to the uplink.

[0023] FIG. 1is a block diagram depicting an example
flight environment 100 such as one around a busy aer-
odrome. The example environment 100 includes a plu-
rality of aerial vehicles (ownship aircraft 102 and traffic
aircraft 104, 106 in this example), but could include a
variety of types of aerial vehicles such as helicopters,
UAVs (unmanned aerial vehicles), and others. The ex-
ample environment 100 also includes a plurality of flight
operation centers (FOCs) (e.g., air traffic control towers
108, 110) containing control personnel such as air traffic
controllers (ATC) for directing ground and air traffic in the
vicinity of the aerodrome.

[0024] The example ownship aircraft 102 includes av-
ionics equipment 112 that receives ongoing communica-
tions between the aerial vehicles (e.g., 102, 104, 106)
and ATC (e.g., via towers 108, 110) using communication
equipment 114. The avionics equipment 112 further in-
cludes a datalink system 116 that receives datalink com-
munication, such as CPDLC communication, from the
communication equipment 114. The example datalink
system 116, for datalink communications directed to the
ownship, decodes the datalink communications and re-
trieves message content including an instruction type
from the messages and an FOC name. The example
datalink system 116 accesses an Expected Response
Time database that contains expected response times
for a plurality of CPDLC message types for one or more
air traffic control centers, generates a timer function that
causes the display of a timer 120 (e.g., countdown timer)
on an aircraft display device 118 that has a set duration
based on the expected response time, and signals the
aircraftdisplay device 118 to display the countdown timer
120. The example datalink system 116 further monitors
communications from flight crew for a response to CP-
DLC messages and signals the aircraft display device
118 to end the display of the countdown timer 120 when
a communication has been detected within the set dura-
tion that is responsive to the CPDLC message. The air-
craft display device 118 may be one of many types of
graphical display units onboard an aircraft such as a nav-
igationdisplay, a PFD (primary flight display), a PED (per-
sonal electronic device), an EFB (electronic flight bag),
HUD (heads up display), HDD (heads down display), and
others.

[0025] FIG.2is ablock diagram depicting example av-
ionics equipment 200. The example avionics equipment
200 includes a datalink system 202, and expected re-
sponse time database 204, an aircraftdisplay device 206.
The example datalink system 202 includes an analysis
module 212, an output module 214, and a communication
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monitoring module 216.

[0026] Each of the datalink system 202, the analysis
module 212, the output module 214, and the communi-
cation monitoring module 216 is implemented by a
processing component such as a controller (e.g., the
same or separate controllers). The processing compo-
nent includes at least one processor and a computer-
readable storage device or media encoded with program-
ming instructions for configuring the processing compo-
nent. The processor may be any custom-made or com-
mercially available processor, a central processing unit
(CPU), a graphics processing unit (GPU), an application
specific integrated circuit (ASIC), a field programmable
gate array (FPGA), an auxiliary processor among several
processors associated with the processing component,
a semiconductor-based microprocessor (in the form of a
microchip or chip set), any combination thereof, or gen-
erally any device for executing instructions.

[0027] The computer readable storage device or me-
dia may include volatile and nonvolatile storage in read-
only memory (ROM), random-access memory (RAM),
and keep-alive memory (KAM), for example. KAM is a
persistent or non-volatile memory that may be used to
store various operating variables while the processor is
powered down. The computer-readable storage device
or media may be implemented using any of a number of
known memory devices such as PROMs (programmable
read-only memory), EPROMs (electrically PROM), EEP-
ROMs (electrically erasable PROM), flash memory, or
any other electric, magnetic, optical, or combination
memory devices capable of storing data, some of which
represent executable programming instructions, used by
the processing component.

[0028] The analysis module 212 is configured to re-
ceive an incoming datalink message 211, such as CP-
DLC message, from ownship communication equipment,
decode the datalink message 211, determine an expect-
ed response time for the datalink message 211, and set
a time limit for responding to the datalink message 211.
The time limit may be equal to the expected response
time or some time less than the expected response time.
There may be circumstances wherein the time limit may
be greater than the expected response time by some
predetermined amount. In each case, the time limit is
based on the expected response time.

[0029] Through decoding the datalink message 211,
the example analysis module 212 is configured to retrieve
message content including an instruction type of the da-
talink message 211 and an FOC name for the datalink
message 211. The example analysis module 212 uses
the retrieved message content to access (e.g., query)
the Expected Response Time database 204, which con-
tains expected response times for a plurality of CPDLC
message types for one or more FOCs, to obtain the ex-
pected response time for the flight crew to respond to the
datalink message 211. The example analysis module
212 can use the instruction type of the datalink message
211 and the FOC name associated with the datalink mes-
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sage 211 to identify the specific expected response time
for the datalink message from the Expected Response
Time database 204.

[0030] The example analysis module 212 may include
a keyword spotter and sentence segmentor for deriving
segmented text from the datalink message 211 and a
semantic/intent/data analyzer for analyzing the segment-
ed text. The semantic/intent/data analyzer may be con-
figured to analyze the segmented text to identify an in-
struction type for the datalink message 211 and an FOC
name for the datalink message 211.

[0031] To retrieve an expected response time for a da-
talink message, the example analysis module 212 may
be configured to generate a query request for the expect-
ed response time database that includes the FOC name
(e.g., for the FOC from which the CPDLC message orig-
inated or for the geographical area in which the aircraft
is located) and an uplink element number that corre-
sponds to the CPDLC message type of the CPDLC mes-
sage. To retrieve the expected response time for a da-
talink message, the example analysis module 212 may
be further configured to query the expected response
time database 204, using the query request, for an ex-
pected response time for the received CPDLC message,
and retrieve a query result from the expected response
time database 204 that includes the expected response
for the CPDLC message.

[0032] The example output module 214 is configured
to generate a timer function for a graphical display indi-
cator (e.g., a countdown timer) for display on the aircraft
display device 206 that indicates how much time the flight
crew has left to respond to the datalink message 211.
The example output module 214 is configured to set a
time limit for display in the graphical display indicator that
is equal to the time limit determined by the example anal-
ysis module 212.

[0033] The graphicalindicator may take many different
forms and may be displayed on different aircraft display
devices or display device pages. FIG. 3A is a diagram of
anexample display page 300 on an aircraft display device
(e.g., display device 206). The example display page 300
displays information regarding a specific datalink mes-
sage - 0410z ATC uplink. The example display page 300
also displays a graphical display indicator 302 that is spe-
cific to a current open uplink and that includes both text
thatindicates the time left to respond to the datalink mes-
sage (0410z ATC uplink) and a numeric timer (e.g.,
countdown timer) that indicates how much of the time
limit is left to respond to the datalink message.

[0034] FIG.3Bisadiagramofanexampledisplay page
320 on an aircraft display device (e.g., display device
206). The example display page 320 displays aircraft sta-
tus information 322 regarding aircraft systems during
flight. Included in the aircraft status information 322 on
the example display page 320 is a graphical display in-
dicator 324 that is specific to a current open uplink and
that includes text that indicates that the graphical display
indicator 324 relates to the remaining response time for
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an ATC Message and a numeric timer (e.g., countdown
timer) that indicates how much of the time limit is left to
respond to the datalink message.

[0035] Referring back to FIG. 2, the example output
module 214 may be further configured to generate a Re-
spond ASAP indication that indicates that a communica-
tion has not been detected within the set duration that is
responsive to the datalink message. The example output
module 214 may be further configured to signal the air-
craft display device to display the Respond ASAP indi-
cation when a communication has not been detected
within the set duration that is responsive to the datalink
message. The example output module 214 may be fur-
ther configured to signal the aircraft display device to end
the display of the Respond ASAP indication when a com-
munication has been detected that is responsive to the
datalink message. The Respond ASAP indication may
include the words "Respond ASAP" or may include other
words, phrases, images, etc. that indicate to the flight
crew that the timer has expired and that a response is
still needed to the datalink message.

[0036] The example communication monitoring mod-
ule 216 is configured to monitor onboard systems for
communications from flight crew, determine whena com-
munication is responsive to the datalink message 211,
and signal the output module 214 when the flight crew
has responded to the datalink message 211. When the
example communication monitoring module 216 has de-
tected that the flight crew has responded to the datalink
message 211, the output module 214 may terminate a
corresponding graphical display indicator (e.g., graphical
display indicator 302, graphical display indicator 324, or
Respond ASAP indication) and signal the aircraft display
device 206 to end the display of the corresponding graph-
ical display indicator.

[0037] Theexampleexpectedresponse time database
204 may be part of the datalink system 202, located in
other equipment onboard the ownship, or may be resi-
dent on a cloud-based system. The expected response
time database 204 may be preloaded onto the aircraft
before flight or downloaded onto the aircraft during flight.
The example expected response time database 204 may
be searchable via input of an FOC name and an uplink
element number for retrieving an expected response time
for a specific response time for a specific FOC.

[0038] The aircraft display device 206 may be one of
many types of graphical display units onboard an aircraft
such as a navigation display, a PFD (primary flight dis-
play), a PED (personal electronic device), an EFB (elec-
tronic flight bag), HUD (heads up display), HDD (heads
down display), and others.

[0039] FIG. 4 is a process flow chart depicting an ex-
ample process 400 in an example datalink system (e.g.,
datalink system 202). The order of operation within the
process 400 is not limited to the sequential execution as
illustrated in the figure but may be performed in one or
more varying orders as applicable andin accordance with
the present disclosure.
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[0040] The example process 400 includes receiving a
datalink message (e.g., CPDLC) having a message type
from a FOC (flight operation center such as an ATC cent-
er) having an FOC name (operation 402) and retrieving
an expected response time for the datalink message from
an expected response time database containing expect-
ed response times for a plurality of datalink message
types for one or more FOCs (operation 404).

[0041] The expected response time database may be
preloaded onto the aircraft before flight or downloaded
onto the aircraft during flight. The expected response
time database may be searchable via input of an FOC
name and an uplink element number for retrieving an
expected response time for a specific response time for
a specific FOC.

[0042] Retrieving an expected response time for the
datalink message from the expected response time da-
tabase may include: generating a query request for the
expected response time database that includes the FOC
name for the FOC from which the datalink message orig-
inated and an uplink element number that corresponds
to the datalink message type of the datalink message;
querying the expected response time database, using
the query request, for an expected response time for the
received datalink message; and retrieving a query result
from the expected response time database that includes
the expected response for the datalink message.
[0043] The example process 400 includes, generating
a timer function that causes the display of a timer on an
aircraft display device that has a set duration based on
the expected response time (operation 406) and signal-
ing the aircraft display device to display the timer (oper-
ation 408). The set duration of the timer may be equal to
the expected response time retrieved from the expected
response time database or some predetermined offset
(greater than or less than) the retrieved expected re-
sponse time.

[0044] The example process 400 includes monitoring
communications from flight crew for a response to the
datalink message (operation 410) and signaling the air-
craft display device to end the display of the timer when
a communication has been detected within the set dura-
tion thatis responsive to the datalink message (operation
412).

[0045] The example process 400 may further include
signaling the aircraft display device to display a Respond
ASAP indication when a communication has not been
detected within the set duration that is responsive to the
datalink message. The example process 400 may further
include signaling the aircraft display device to end the
display of the Respond ASAP indication when a commu-
nication has been detected that is responsive to the da-
talink message. The Respond ASAP indication may in-
clude the words "Respond ASAP" or may include other
words, phrases, images, etc. that indicate to the flight
crew that the timer has expired and that a response is
still needed to the datalink message.

[0046] The subject matter described herein discloses
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apparatus, systems, techniques, and articles for advising
flight crew in an aerial vehicle when to respond to a da-
talink message, such as a controller pilot datalink com-
munication (CPDLC). In one embodiment, a flight deck
system in an aircraft for enhancing controller pilotdatalink
communication (CPDLC) operation is provided. The
flight deck system comprises a controller configured to:
receive a CPDLC message having a CPDLC message
type from a flight operation center (FOC) having an FOC
name; retrieve an expected response time for the CPDLC
message from an expected response time database con-
taining expected response times for a plurality of CPDLC
message types for one or more FOCs; generate a timer
function that causes the display of a timer (e.g., count-
down timer) on an aircraft display device that has a set
duration based on the expected response time; signal
the aircraft display device to display the timer; monitor
communications from flight crew for a response to the
CPDLC message; and signal the aircraft display device
to end the display of the timer when a communication
has been detected within the set duration that is respon-
sive to the CPDLC message.

[0047] These aspects and other embodiments may in-
clude one or more of the following features. The controller
may be further configured to signal the aircraft display
device to display a Respond ASAP indication when a
communication has not been detected within the set du-
ration that is responsive to the CPDLC message. The
controller may be further configured to signal the aircraft
display device to end the display of the Respond ASAP
indication when a communication has been detected that
is responsive to the CPDLC message. The expected re-
sponse time database may be preloaded onto the aircraft
before flight or downloaded onto the aircraft during flight.
The expected response time database may be search-
able via input of an FOC name and an uplink element
number for retrieving an expected response time for a
specific response time for a specific FOC. To retrieve an
expected response time for the CPDLC message from
the expected response time database, the controller may
be further configured to: generate a query request for the
expected response time database that includes the FOC
name for the FOC from which the CPDLC message orig-
inated and an uplink element number that corresponds
to the CPDLC message type of the CPDLC message;
query the expected response time database, using the
query request, for an expected response time for the re-
ceived CPDLC message; and retrieve a query result from
the expected response time database that includes the
expected response for the CPDLC message. The setdu-
ration of the timer may be equal to the expected response
time retrieved from the expected response time data-
base.

[0048] In another embodiment, a method in a flight
deck system in an aircraft for enhancing controller pilot
datalink communication (CPDLC) operation is provided.
The method comprises: receiving a CPDLC message
having a CPDLC message type from a flight operation

10

15

20

25

30

35

40

45

50

55

center (FOC) having an FOC name; retrieving an expect-
ed response time for the CPDLC message from an ex-
pected response time database containing expected re-
sponse times for a plurality of CPDLC message types for
FOCs; generating a timer function that causes the display
of a timer (e.g., countdown timer) on an aircraft display
device that has a set duration based on the expected
response time; signaling the aircraft display device to dis-
play the timer; monitoring communications from flight
crew for a response to the CPDLC message; and sign-
aling the aircraft display device to end the display of the
timer when a communication has been detected within
the set duration that is responsive to the CPDLC mes-
sage.

[0049] These aspects and other embodiments may in-
clude one or more of the following features. The method
may further comprise signaling the aircraft display device
to display a Respond ASAP indication when a commu-
nication has not been detected within the set duration
that is responsive to the CPDLC message. The method
may further comprise signaling the aircraft display device
to end the display of the Respond ASAP indication when
a communication has been detected that is responsive
to the CPDLC message. The expected response time
database may be preloaded onto the aircraft before flight
or downloaded onto the aircraft during flight. The expect-
ed response time database may be searchable via input
of an FOC name and an uplink element number for re-
trieving an expected response time for a specific re-
sponse time for a specific FOC. Retrieving an expected
response time for the CPDLC message from the expect-
ed response time database may comprise: generating a
query request for the expected response time database
that includes the FOC name for the FOC from which the
CPDLC message originated and an uplink element
number that corresponds to the CPDLC message type
of the CPDLC message; querying the expected response
time database, using the query request, for an expected
response time for the received CPDLC message; and
retrieving a query resultfrom the expected response time
database that includes the expected response for the
CPDLC message. The set duration of the timer may be
equal to the expected response time retrieved from the
expected response time database.

[0050] In another embodiment, a non-transitory com-
puter readable medium encoded with programming in-
structions configurable to cause a controller in a flight
deck system in an aircraft to perform a method for en-
hancing controller pilot datalink communication (CPDLC)
operation is provided. The method comprises: receiving
a CPDLC message having a CPDLC message type from
a flight operation center (FOC) having an FOC name;
retrieving an expected response time for the CPDLC
message from an expected response time database con-
taining expected response times for a plurality of CPDLC
message types for FOCs; generating a timer function that
causes the display of a timer (e.g., countdown timer) on
an aircraft display device that has a set duration based
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on the expected response time; signaling the aircraft dis-
play device to display the timer; monitoring communica-
tions from flight crew for a response to the CPDLC mes-
sage; and signaling the aircraft display device to end the
display of the timer when a communication has been de-
tected within the set duration that is responsive to the
CPDLC message.

[0051] These aspects and other embodiments may in-
clude one or more of the following features. The method
may further comprise signaling the aircraft display device
to display a Respond ASAP indication when a commu-
nication has not been detected within the set duration
that is responsive to the CPDLC message. The method
may further comprise signaling the aircraft display device
to end the display of the Respond ASAP indication when
a communication has been detected that is responsive
to the CPDLC message. The expected response time
database may be searchable via input of an FOC name
and an uplink element number for retrieving an expected
response time for a specific response time for a specific
FOC. Retrieving an expected response time for the CP-
DLC message from the expected response time data-
base may comprise: generating a query request for the
expected response time database that includes the FOC
name for the FOC from which the CPDLC message orig-
inated and an uplink element number that corresponds
to the CPDLC message type of the CPDLC message;
querying the expected response time database, using
the query request, for an expected response time for the
received CPDLC message; and retrieving a query result
from the expected response time database that includes
the expected response for the CPDLC message. The set
duration of the timer may be equal to the expected re-
sponse time retrieved from the expected response time
database.

[0052] In another embodiment, a flight deck system in
an aircraft for enhancing controller pilot datalink commu-
nication (CPDLC) operation is provided. The flight deck
system comprises a controller configured to: access an
expected response time database containing expected
response times for a plurality of CPDLC message types
for FOCs, wherein the expected response times are
searchable via input of a flight operation center (FOC)
name and an uplink element number, wherein the ex-
pected response time database is preloaded onto the
aircraft before flight or downloaded onto the aircraft dur-
ing flight; receive a CPDLC message having a CPDLC
message type from an FOC having an FOC name; gen-
erate a query request for the expected response time
database that includes the FOC name for the FOC from
which the CPDLC message originated and an uplink el-
ement number that corresponds to the CPDLC message
type of the CPDLC message; query the expected re-
sponse time database, using the query request, for an
expected response time for the received CPDLC mes-
sage; retrieve a query result from the expected response
time database that includes the expected response for
the CPDLC message; generate a timer function that
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causes the display of a timer (e.g., countdown timer) on
an aircraft display device that has a set duration based
on (or equal to) the expected response time; signal the
aircraft display device to display the timer; monitor com-
munications from flight crew for a response to the CPDLC
message; signal the aircraft display device to end the
display of the timer when a communication has been de-
tected within the set duration that is responsive to the
CPDLC message; signal the aircraft display device to
display a Respond ASAP indication when a communica-
tion has not been detected within the set duration that is
responsive to the CPDLC message; and signal the air-
craft display device to end the display of the Respond
ASAP indication when a communication has been de-
tected that is responsive to the CPDLC message.
[0053] Those of skill in the art will appreciate that the
various illustrative logical blocks, modules, circuits, and
algorithm steps described in connection with the embod-
iments disclosed herein may be implemented as elec-
tronic hardware, computer software, or combinations of
both. Some of the embodiments and implementations
are described above in terms of functional and/or logical
block components (or modules) and various processing
steps. However, it should be appreciated that such block
components (or modules) may be realized by any
number of hardware, software, and/or firmware compo-
nents configured to perform the specified functions. To
clearly illustrate this interchangeability of hardware and
software, various illustrative components, blocks, mod-
ules, circuits, and steps have been described above gen-
erally in terms of their functionality. Whether such func-
tionality is implemented as hardware or software de-
pends upon the particular application and design con-
straints imposed on the overall system. Skilled artisans
may implement the described functionality in varying
ways for each particular application, but such implemen-
tation decisions should not be interpreted as causing a
departure from the scope of the present invention. For
example, an embodiment of a system or a component
may employ various integrated circuit components, e.g.,
memory elements, digital signal processing elements,
logic elements, look-up tables, or the like, which may
carry out a variety of functions under the control of one
or more microprocessors or other control devices. In ad-
dition, those skilled in the art will appreciate that embod-
iments described herein are merely exemplary imple-
mentations.

[0054] The various illustrative logical blocks, modules,
and circuits described in connection with the embodi-
ments disclosed herein may be implemented or per-
formed with a general purpose processor, a digital signal
processor (DSP), an application specific integrated cir-
cuit (ASIC), a field programmable gate array (FPGA) or
other programmable logic device, discrete gate or tran-
sistor logic, discrete hardware components, or any com-
bination thereof designed to perform the functions de-
scribed herein. A general-purpose processor may be a
microprocessor, butin the alternative, the processor may
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be any conventional processor, controller, microcontrol-
ler, or state machine. A processor may also be imple-
mented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality
of microprocessors, one or more microprocessors in con-
junction with a DSP core, or any other such configuration.
[0055] The steps of a method or algorithm described
in connection with the embodiments disclosed herein
may be embodied directly in hardware, in a software mod-
ule executed by a processor, or in a combination of the
two. A software module may reside in RAM memory, flash
memory, ROM memory, EPROM memory, EEPROM
memory, registers, hard disk, a removable disk, a CD-
ROM, or any other form of storage medium known in the
art. An exemplary storage medium is coupled to the proc-
essor such that the processor can read information from,
and write information to, the storage medium. In the al-
ternative, the storage medium may be integral to the proc-
essor. The processor and the storage medium may re-
side in an ASIC. The ASIC may reside in a user terminal.
In the alternative, the processor and the storage medium
may reside as discrete components in a user terminal.
[0056] In this document, relational terms such as first
and second, and the like may be used solely to distinguish
one entity or action from another entity or action without
necessarily requiring or implying any actual such rela-
tionship or order between such entities or actions. Nu-
merical ordinals such as "first," "second," "third," etc. sim-
ply denote different singles of a plurality and do not imply
any order or sequence unless specifically defined by the
claim language. The sequence of the text in any of the
claims does not imply that process steps must be per-
formed in a temporal or logical order according to such
sequence unless itis specifically defined by the language
of the claim. The process steps may be interchanged in
any order without departing from the scope of the inven-
tion as long as such an interchange does not contradict
the claim language and is not logically nonsensical.
[0057] Furthermore, depending on the context, words
such as "connect" or "coupled to" used in describing a
relationship between different elements do not imply that
a direct physical connection must be made between
these elements. For example, two elements may be con-
nected to each other physically, electronically, logically,
or in any other manner, through one or more additional
elements.

[0058] While at least one exemplary embodiment has
been presented in the foregoing detailed description of
the invention, itshould be appreciated that a vastnumber
of variations exist. It should also be appreciated that the
exemplary embodiment or exemplary embodiments are
only examples, and are not intended to limit the scope,
applicability, or configuration of the invention in any way.
Rather, the foregoing detailed description will provide
those skilled in the art with a convenient road map for
implementing an exemplary embodiment of the inven-
tion. It being understood that various changes may be
made in the function and arrangement of elements de-
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scribed in an exemplary embodiment without departing
from the scope of the invention as set forth in the ap-
pended claims.

Claims

1. Aflightdeck system in an aircraft for enhancing con-
troller pilot datalink communication (CPDLC) oper-
ation, the flight deck system comprising:

an aircraft display device in the aircraft; and
a controller configured to:

receive a CPDLC message having a CP-
DLC message type from a flight operation
center (FOC) having an FOC name;
retrieve an expected response time for the
CPDLC message from an expected re-
sponse time database containing expected
response times for a plurality of CPDLC
message types for FOCs;

generate a timer function that causes the
display of a timer on the aircraft display de-
vice that has a set duration based on the
expected response time;

signal the aircraft display device to display
the timer;

monitor communications from flight crew for
a response to the CPDLC message; and
signal the aircraft display device to end the
display of the timer when a communication
has been detected within the set duration
that is responsive to the CPDLC message.

2. The flight deck system of claim 1, wherein the con-
troller is further configured to signal the aircraft dis-
play device to display a Respond ASAP indication
when a communication has not been detected within
the set duration that is responsive to the CPDLC
message.

3. The flight deck system of claim 2, wherein the con-
troller is further configured to signal the aircraft dis-
play device to end the display of the Respond ASAP
indication when a communication has been detected
that is responsive to the CPDLC message.

4. The flight deck system of claim 1, wherein the ex-
pected response time database is preloaded onto
the aircraft before flight or downloaded onto the air-
craft during flight.

5. The flight deck system of claim 1, wherein the ex-
pected response time database is searchable viain-
put of an FOC name and an uplink element number
for retrieving an expected response time for a spe-
cific response time for a specific FOC.
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The flight deck system of claim 1, wherein to retrieve
an expected response time for the CPDLC message
from the expected response time database the con-
troller is further configured to:

generate a query request for the expected re-
sponse time database that includes the FOC
name for the FOC from which the CPDLC mes-
sage originated and an uplink element number
that corresponds to the CPDLC message type
of the CPDLC message;

query the expected response time database, us-
ing the query request, for an expected response
time for the received CPDLC message; and
retrieve a query result from the expected re-
sponse time database that includes the expect-
ed response for the CPDLC message.

The flight deck system of claim 1, wherein the set
duration of the timer is equal to the expected re-
sponse time retrieved from the expected response
time database.

A method in a flight deck system in an aircraft for
enhancing controller pilot datalink communication
(CPDLC) operation, the method comprising:

receiving a CPDLC message having a CPDLC
message type from a flight operation center
(FOC) having an FOC name;

retrieving an expected response time for the CP-
DLC message from an expected response time
database containing expected response times
for a plurality of CPDLC message types for
FOCs;

generating a timer function that causes a timer
to be displayed on an aircraft display device that
has a set duration based on the expected re-
sponse time;

signaling the aircraft display device to display
the timer;

monitoring communications from flight crew for
a response to the CPDLC message; and
signaling the aircraft display device to end the
display of the timer when a communication has
been detected within the set duration that is re-
sponsive to the CPDLC message.

The method of claim 8, further comprising signaling
the aircraft display device to display a Respond
ASAP indication when a communication has not
been detected within the set duration that is respon-
sive to the CPDLC message.

The method of claim 9, further comprising signaling
the aircraft display device to end the display of the
Respond ASAP indication when a communication
has been detected that is responsive to the CPDLC
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message.

The method of claim 8, wherein the expected re-
sponse time database is preloaded onto the aircraft
before flight or downloaded onto the aircraft during
flight.

The method of claim 8, wherein the expected re-
sponse time database is searchable via input of an
FOC name and an uplink element number for retriev-
ing an expected response time for a specific re-
sponse time for a specific FOC.

The method of claim 8, wherein retrieving an expect-
ed response time for the CPDLC message from the
expected response time database comprises:

generating a query request for the expected re-
sponse time database that includes the FOC
name for the FOC from which the CPDLC mes-
sage originated and an uplink element number
that corresponds to the CPDLC message type
of the CPDLC message;

querying the expected response time database,
using the query request, for an expected re-
sponse time for the received CPDLC message;
and

retrieving a query result from the expected re-
sponse time database that includes the expect-
ed response for the CPDLC message.

The method of claim 8, wherein the set duration of
the timer is equal to the expected response time re-
trieved from the expected response time database.
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