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WIRELESS SPREAD SPECTRUM GROUND 
LINK-BASED AIRCRAFT DATA 

COMMUNICATION SYSTEM FOR ENGINE 
EVENT REPORTING 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application is a Reissue ofpalenl application Ser. No. 
09/711,436 ?led on Nov. 13, 2000, now US. Pat. No. 6,353, 
734, which is a Continuation of patent application Ser. No. 
09/344,522, ?led Jun. 25, 1999, now US. Pat. No. 6,148, 
179, the disclosure of which is hereby incorporated by refer 
ence in its entirety. 

FIELD OF THE INVENTION 

This invention relates to a system and method for provid 
ing a record of the ?ight performance of an aircraft and 
engine performance, and more particularly, to a spread spec 
trum ground link-based aircraft data communication system 
that downloads not only engine data during initial take-off, 
but also ?ight performance data after the aircraft has landed. 

BACKGROUND OF THE INVENTION 

A great amount of mechanical stress is placed on jet 
engines and their associated components during initial take 
off. Some jet engine components and processes are now con 
trolled through the well known engine air ?ow FADEC con 
trol system, which may include the sensing and control of 
core compartments bleeding, sump pressurization, sump 
venting, active clearance control, draining, and low pressure 
and high pressure recoup. In other jet engine designs, other 
engine sensors sense various associated components. 

During initial take-off, the pilot observes many cockpit 
meters and observes engine performance. Based upon his 
analysis of the observed meters and his overall experience, 
the pilot may make an emergency landing or continue his 
?ight to the destination even if he believes minor engine 
problems are occurring during initial take-off or in ?ight. If 
this engine data, such as that type of data contained through 
the engineer ?ow FADEC control and other sensors could be 
initialized initially during take-off, both onboard and 
on-ground, such as by a ground crew or automatic server 
located on the ground, better control over the engine could 
be exerted. Additionally, such information obtained during 
initial take-off could be used to determine maintenance 
schedules. Any immediate maintenance could be scheduled 
when the aircraft landed at its destination. 

In copending patent application Ser. No. 08/557,269, ?led 
Nov. 14, 1995, and entitled, “WIRELESS, FREQUENCY 
AGILE SPREAD SPECTRUM GROUND LINK-BASED 
AIRCRAFT DATA COMMUNICATION SYSTEM,” (US. 
Pat. No. 6,047,165 issued Apr. 4, 2000) the disclosure which 
is hereby incorporated by reference in its entirety, a ground 
data link system provides a wireless mechanism for transfer 
ring data ?les to and from aircraft while the aircraft is on the 
ground at ground data link equipped airports. Flight perfor 
mance data representative of aircraft ?ight performance is * 
obtained during ?ight of the aircraft and stored in a, data 
store. After the aircraft lands at the airport, the data is down 
loaded to an airport based spread spectrum receiver that 
could be part of an airport based server. Although the ?ight 
performance data is collected during ?ight, the spread spec 
trum transceiver could be used for downloading data initially 
at take-off. 
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2 
SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to use a 
wireless spread spectrum ground link-based aircraft data 
communication system for downloading engine data initially 
during take-off. 

In accordance with the present invention, the system pro 
vides a record of the ?ight performance of an aircraft and the 
record of engine data that is downloaded during initial take 
off. In accordance with the present invention, a plurality of 
sensors are positioned on the aircraft for sensing engine con 
ditions and generating engine data relating to the operation 
of the engine during at least initial take-off. A ground data 
link unit is positioned within the aircraft and operatively 
connected to the plurality of sensors for receiving the engine 
data. A central processing unit of the ground data link unit 
can receive the engine data and process the data for further 
downloading or initial determination of engine problems. 
The ground data link unit includes a data store operative to 
accumulate and store ?ight performance data during ?ight of 
the aircraft. The data store can also accumulate and store 
engine data received from the plurality of sensors. 
A spread spectrum transceiver is coupled to the data store 

and includes a transmitter that is operative after the aircraft 
completes its ?ight and lands at an airport to download the 
?ight performance data that has been accumulated and 
stored by the data store during ?ight over a spread spectrum 
communication signal. The spread spectrum transceiver also 
receives the engine data and is operative to download the 
engine data upon initial take-off over a spread spectrum 
communication signal. The airport based spread spectrum 
receiver receives the spread spectrum communication signal 
from the aircraft upon initial take-off and demodulates the 
spread spectrum communication signal to obtain the engine 
data. The airport based spread spectrum receiver receives 
?ight performance data that has been stored and downloaded 
from a ground data link unit after an aircraft has landed at the 
airport. 

In one aspect of the present invention, the data store of the 
ground data link unit is operative to store engine data to be 
accumulated during ?ight of the aircraft and then down 
loaded upon landing at the destination airport. The system 
also includes a FADEC engine control system. The sensors 
are operatively connected to the FADEC engine control sys 
tem. The sensors are positioned to sense at least one of the 
core compartment bleeding, sump pressurization, sump 
venting, active clearance control, and low pressure and high 
pressure recoup. The sensors can also be positioned to sense 
at least one of oil pressure, oil temperature, fuel ?ow and 
engine hydraulics. 

In still another aspect of the present invention, a plurality 
of sensors can be located throughout the aircraft for sensing 
routine aircraft conditions and generating parametric data 
such as received by a ?ight data recorder representative of 
the aircraft ?ight performance during ?ight of the aircraft. 
The system can include a multiplexer connected to the plu 
rality of sensors and the ground data link unit for receiving 
the parametric data and multiplexing the parametric data for 
delivery to the ground data link unit. 

In still another aspect of the present invention, an airport 
based server is connected to the airport based spread spec 
trum receiver for receiving the engine data for further pro 
cessing of the engine data. A remote ?ight operations center 
operatively coupled to the airport based spread spectrum 
receiver for receiving and processing any ?ight performance 
data downloaded from the aircraft. The spread spectrum 
communication signal can comprise a direct sequence 
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spread spectrum signal and a signal Within the S band. It can 
also comprise a signal Within the range of about 2.4 to about 
2.5 GHZ. The data store of the ground data link unit can 
further comprise means for compressing the ?ight perfor 
mance data during the ?ight of the aircraft. The emitted 
poWer of the spread spectrum communication signal can be 
about one Watt. 

In a method aspect of the present invention, engine data is 
collected Within the ground data link unit during initial take 
off of an aircraft from an airport. The method comprises the 
step of doWnloading the engine data that has been collected 
during initial take-off over a spread spectrum communica 
tion signal to an airport based spread spectrum receiver. The 
method also comprises the step of demodulating Within the 
airport based spared spectrum receiver the spread spectrum 
communication signal to obtain the engine data. Demodu 
lated data is forWarded to a server for further processing. The 
method further comprises the step of collecting data Within 
the ground data link unit on the ?ight performance of the 
aircraft during ?ight of the aircraft. The ?ight performance 
data is accumulated and stored Within a data store of the 
ground data link unit. After the aircraft lands in an airport at 
completion of its ?ight, the ?ight performance data is doWn 
loaded over a spread spectrum communication signal to an 
airport based spread spectrum receiver. The receiver 
demodulates the receive spread spectrum signal to obtain the 
?ight performance data. 

In still another aspect of the present invention, the engine 
data is processed Within an airport based server that is con 
nected to the airport based spread spectrum receiver. The 
spread spectrum communication signal includes a direct 
sequence spread spectrum signal that can comprise a signal 
Within the S band. The spread spectrum communication sig 
nal comprises a signal Within the range of about 2.4 to about 
2.5 GHZ. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention Will become apparent from the detailed description 
of the invention Which folloWs, When considered in light of 
the accompanying draWings in Which: 

FIG. 1 is a draWing shoWing a representative gate system 
of an airport. 

FIG. 2 is a draWing illustrating a minimum air space sepa 
ration for aircraft on a federal airWay. 

FIG. 3 is a plan diagram of a typical airport tra?ic pattern. 
FIG. 4 is a bar chart illustrating the number of near mid 

air collisions betWeen 1992 and 1997. 
FIG. 5 is a schematic diagram shoWing the ground cover 

age cell and an airborne coverage cell. 
FIG. 5A is a frequency spectrum graph for a single ground 

coverage cell and a single airborne coverage cell. 
FIG. 6 is a schematic diagram illustrating hoW en route 

aircraft can act as repeaters to extend the communication 
range of a ground-based netWork. 

FIG. 6A is a cross-section of an example of a jet engine 
that generates engine events to be transferred from the 
ground data link unit of the present invention While en route 
after initial aircraft take-off. 

FIG. 6B is a chart shoWing various jet engine event reports 
at engine start. 

FIG. 7 is a schematic diagram of an omni-directional 
antenna providing both ground and air coverage that can be 
used With the present invention. 

FIG. 8 is a block diagram illustrating the use of the ground 
data link unit of the present invention With various end 
nodes. 
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4 
FIG. 9 is a detailed schematic draWing shoWing the inter 

connection of an airport netWork and ground data link net 
Work. 

FIG. 10 is a ?oW chart shoWing basic ?le transfer. 

FIG. 11A is a schematic draWing that shoWs an example 
of an airborne system acting as a mobile node on its oWn 
home subnet and a foreign agent for other mobile nodes. 

FIG. 11B is a schematic draWing that shoWs an example 
of an airborne system acting as its oWn foreign agent on a 
foreign subnet and a foreign agent for other mobile nodes. 

FIG. 12 is a block diagram shoWing the basic elements of 
a ground data link unit. 

FIG. 13 is another block diagram of another part of the 
ground data link unit shoWing various components. 

FIG. 14 is a block diagram illustrating basic components 
of the ground data link aircraft unit. 

FIG. 15 is another block diagram of the ground data link 
unit of the present invention shoWing greater detail of the 
interconnection With ?ight management computers and on 
board GPS system. 

FIG. 16 is a more detailed block diagram of a type of 
spread spectrum transceiver that can be used With the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Harris Corporation of Melbourne, Fla. is a manufacturer 
of Ground Data Link (GDL), such as disclosed in copending 
and alloWed patent application Ser. No. 08/557,269, ?led 
Nov. 14, 1995, and entitled “WIRELESS, FREQUENCY 
AGILE SPREAD SPECTRUM GROUND LINK-BASED 
AIRCRAFT DATA COMMUNICATION SYSTEM,” the 
disclosure Which is hereby incorporated by referenced in its 
entirety. In the GDL, the system provides a Wireless mecha 
nism for transferring data ?les to and from air transport air 
craft While they are on the ground at ground data link 
equipped airports. The ground data link is designed to sup 
port multiple airline applications, such as ?ight safety, engi 
neering and maintenance, and passenger services. 

In one basic application of the system and method of the 
invention, a ground data link unit obtains ?ight performance 
data representative of aircraft ?ight performance during 
?ight of the aircraft. This type of data could be that data that 
is conventionally forWarded to the “black box” used in an 
aircraft. Different sensors receive telemetry data, Which is 
multiplexed and sent serially to the GDL unit. 
An archival data store is operative to accumulate and store 

?ight performance data during ?ight of the aircraft. A Wide 
band spread spectrum transceiver is coupled to the archival 
data store and includes a transmitter that is operative after 
the aircraft completes its ?ight and lands at an airport to 
doWnload the ?ight performance data that has been accumu 
lated and stored by the archival data store during ?ight over a 
Wideband spread spectrum communication signal. An air 
port based Wideband spread spectrum transceiver includes a 
receiver that receives the Wideband spread spectrum com 
munication signal from the aircraft and demodulates the sig 
nal to obtain the ?ight performance data. In one aspect of the 
invention, an adaptive poWer control unit varies the emitted 
poWer level of the Wideband spread spectrum communica 
tion signal based upon the geographic location of the airport. 
In still another aspect of the invention, the airport based 
spread spectrum transceiver includes a probe transmission 
circuit that transmits a probe beacon on each sub-band fre 
quency channel approved for use by the regulatory body of 
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that country to the spread spectrum transceiver of the ground 
data link unit to determine Which sub-band frequency chan 
nel is preferred. The ?xed ground-based spread spectrum 
transceiver can be operative to select desired sub-band fre 
quency channels and dynamically assign such sub-band fre 
quency channels based upon the measured signal quality on 
each approved frequency and channel for the geographic 
location of the airport. 
An airport based archival data store can also be coupled to 

the airport based Wideband spread spectrum transceiver that 
receives and stores the ?ight performance data. An airport 
based processor can be coupled to the archival data store for 
retrieving ?ight performance data from the airport based 
archival data store for further processing. A remote ?ight 
operations control center can also be operatively coupled to 
the base station to doWnload the ?ight performance data. 

The present invention provides an improvement With 
advantageous features over the general system as disclosed 
in the copending and incorporated by reference ’269 patent 
application identi?ed above. In one aspect, the ground data 
link can be used in an aircraft, automobile or similar vehicle. 
Transmit poWer and frequency can be automatically adjusted 
to comply With the regulatory requirement of the country or 
area Where the transceivers operate. The system can use a 
location sensing device to determine latitude and longitude, 
such as a global positioning system (GPS) receiver technol 
ogy. The system is advantageous because it enables mobile 
units to use location information to control transmit poWer 
and frequency, as opposed to information transmitted Within 
a ?xed, ground based probe message. 

The ground data link transceiver can also be used in an 
air-to-ground application, Where the range is about 21 miles. 
The on-ground application uses data rates ranging from 
about 1 to 11 Mbps for doWnloading, from the aircraft, ?les 
such as electronic maintenance log books, cabin mainte 
nance logs, Weight and balance reports and ?ight deck com 
puter results. During in ?ight, only a number of functions are 
transmitted and it is possible to reduce the data rate from the 
initial range of about 355 Kbps to improve the communica 
tion range of the netWork Without adversely impacting 
throughput. Data rate can be varied to accommodate the 
amount and priority of data, based on the required distance. 
An example of a spread spectrum transceiver that can be 
used for the present invention, and provides data rates as 
high as 11 Mbps, is the type disclosed in commonly assigned 
U.S. patent application Ser. No. 08/819,846, ?led Mar. 17, 
1997, to Snell. 

Additionally, engine events are sensed and stored not only 
in the archival storage during ?ight of an aircraft, but also 
doWnloaded during the ?rst 30 seconds of take-off and/or 
during initial climb. Thus, it is possible for a maintenance 
creW or other ?ight operations control center to obtain data 
during initial take-off and climb to aid in determining 
Whether engine maintenance Would be required at the desti 
nation station. It is also possible to download 0001 times of 
an aircraft. Additionally, data such as the Weight of the 
remaining fuel can be doWnloaded and used for refueling 
planning. Last minute changes in gate assignment can be 
uploaded. En route Wind and temperature data can be doWn 
loaded and used to enhance the ?ight planning of subsequent 
?ights over the same route. 

The present invention is also advantageous because air 
craft using the GDL netWork can act as Wireless repeaters. 
Planes can be spaced ?ve or ten miles apart and the Wireless 
communication system of the present invention can be 
extended, depending on the range of various airplanes. 
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When aircraft leave and arrive as often as every 45 seconds, 
an air-to-air repeater netWork, in accordance With the present 
invention, can extend the netWork conductivity betWeen air 
craft and the ground netWork. This can also enhance sched 
uling and airline maintenance. 
A bene?t of spread spectrum modulation is its inherently 

loW energy density Waveform properties, Which are the basis 
for its acceptance for unlicensed product certi?cation. 
Spread spectrum also provides the additional bene?ts of 
resistance to jamming and immunity to multipath interfer 
ence. The spread spectrum signal can be both direct 
sequence and frequency hopping as is Well knoWn to those 
skilled in the art, although a DSSS standard is considered 
preferable in some instances over a frequency hopping stan 
dard. 

Referring noW to FIG. 12, there is shoWn a of representa 
tive example of an overall system architecture of a Wireless 
ground link-based aircraft data communication system used 
With the present invention. The architecture has three inter 
linked subsystems: (1) an aircraft-installed ground data link 
(GDL) subsystem 100; (2) an airport-resident ground sub 
system 200; and (3) a remote airline operations control cen 
ter 300. The aircraft-installed ground data link (GDL) sub 
system 100 includes a plurality of GDL airborne segments 
101, each of Which is installed in the controlled environment 
of the avionics compartment of a respectively different air 
craft. Each GDL airborne segment 101 is operative to com 
municate With a Wireless router (WR) segment 201 of the 
airport-resident ground subsystem 200 through a Wireless 
communications link 120. 
The Wireless router segment 201 routes the ?les it receives 

from the GDL airborne segment 101, either directly to the 
airport base station 202 via the Wired Ethernet LAN 207, or 
indirectly through local area netWorks 207 and airport 
resident Wireless bridge segments 203. The Wireless commu 
nication link 120 can be a spread spectrum radio frequency 
(RF) link having a carrier frequency lying in an unlicensed 
portion of the electromagnetic spectrum, such as Within the 
2.4-2.5 GHZ S-band. 

As Will be described, once installed in an aircraft, the 
aircraft unit (AU) 102 of a GDL segment 101 collects and 
stores ?ight performance data generated on board the air 
craft during ?ight. It also stores and distributes information 
uploaded to the aircraft via a ground subsystem’s Wireless 
router 201, Which is coupled thereto by Way of a local area 
netWork 207 from a base station segment 202 of a ground 
subsystem 200 in preparation for the next ?ight or series of 
?ights. 
The uploaded information, Which may include any of 

audio, video and data, typically contains next ?ight informa 
tion data, such as a ?ight plan, dispatch release, or load 
manifest, and uploadable softWare including, but not limited 
to, a navigation database associated With the ?ight manage 
ment computer, as Well as digitiZed video and audio ?les that 
may be employed as part of a passenger service/ 
entertainment package. 
The ground subsystem 200 includes a plurality of airport 

resident GDL Wireless router segments 201, one or more of 
Which are distributed Within the environments of the various 
airports served by the system. A respective airport Wireless 
router 201 is operative to receive and forWard ?ight perfor 
mance data that is Wirelessly doWn linked from an aircraft’s 
GDL unit 101 to supply information to the aircraft in prepa 
ration for its next ?ight, once the aircraft has landed and is in 
communication With the Wireless router. Each ground sub 
system Wireless router 201 forWards ?ight ?les from the 
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aircraft’s GDL unit and forwards the ?les to a server/ archive 
computer terminal 204 of the aircraft base station 202, which 
resides on the local area network 207 of the ground sub 
system 200. 
The airport base station 202 is coupled via a local commu 

nications path 207, to which a remote gateway (RG) segment 
206 is interfaced over a communications path 230, to a cen 
tral gateway (CG) segment 306 of a remote airline opera 
tions control center 300, where aircraft data ?les from vari 
ous aircraft are analyZed. As a non-limiting example, the 
communications path 230 includes an ISDN telephone com 
pany (Telco) land line, and the gateway segments include 
standard LAN interfaces. However, it should b ob served that 
other communication media, such as a satellite links, for 
example, may be employed for ground subsystem-to-control 
center communications without departing from the scope of 
the invention. 

The ?ight operations control center 300 includes a system 
controller (SC) segment 301 and a plurality of GDL work 
stations (WS) 303, which are interlinked to the systems con 
troller 301 via a local area network 305. Flight operations 
and ?ight safety analysts are allowed at control center 300 to 
evaluate the aircraft data ?les conveyed to the airline opera 
tions control center 300 from the airport base 4 station seg 
ments 202 of the ground subsystem 200. 

The respective GDL workstations 303 may be allocated 
for different purposes, such as ?ight operations, ?ight safety 
, engineering/maintenance or passenger services. As 
described brie?y above, the server/archive terminal 204 in 
the base station segment 202 is operative to automatically 
forward OOOI reports downloaded from an aircraft to the 
?ight control center 300; it also automatically forwards raw 
?ight data ?les. 

The system controller 301 has a server/archive terminal 
unit 304 that preferably includes database management soft 
ware for providing for ef?cient transfer and analysis of data 
?les, as it retrieves downloaded ?les from a ground sub 
system. As a non-limited example, such database manage 
ment software may delete existing ?les from a base station 
segment’s memory once the ?les have been retrieved. 

Referring now to FIG. 13, a respective GDL segment 101 
is diagrammatically illustrated as comprising a GDL data 
storage and communications unit 111 (hereinafter referred to 
simply as a GDL unit) and an associated external airframe 
(e.g., fuselage) mounted antenna unit 113. In an alternative 
embodiment, antenna unit 113 may house diversely con?g 
ured components, such as spaced apart antenna dipole 
elements, or multiple, differentially (orthogonally) polariZed 
antenna components. 

The GDL unit 111 is preferably installed within the con 
trolled environment of an aircraft’s avionics compartment, 
to which communication links from various aircraft ?ight 
parameter transducers, and cockpit instruments and display 
components, shown within broken lines 122, are coupled. 
When so installed, the GDL unit 111 is linked via an auxil 
iary data path 124 to the aircraft’s airborne data acquisition 
equipment 126 (e. g., a DFDAU, in the present example). The 
GDL unit 111 synchronizes with the ?ight parameter data 
stream from the DFDAU 16, and stores the collected data in 
memory. It is also coupled via a data path 125 to supply to 
one or more additional aircraft units, such as navigational 
equipment and/or passenger entertainment stations, various 
data, audio and video ?les that have been uploaded from an 
airport ground subsystem wireless router 201. 

The airborne data acquisition unit 126 is coupled to the 
aircraft’s digital ?ight data recorder (DFDR) 128 by way of 
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8 
a standard ?ight data link 129 through which collected ?ight 
data is coupled to the ?ight data recorder in a conventional 
manner. 

As described brie?y above, and as diagrammatically illus 
trated in FIGS. 13 and 14, the GDL unit 111 can be a bidi 
rectional wireless (radio frequency carrier-based) subsystem 
containing a processing unit 132 and associated memory or 
data store 134, serving as both an archival data store 134a 
and a buffer 134b for airline packet communications as 
described below. The memory 134 is coupled to the DFDAU 
126, via data path 124, which is parallel to or redundant with 
the data path to the ?ight data recorder 128. Processing unit 
132 receives and compresses the same ?ight performance 
data that is collected by the aircraft’s digital ?ight data 
recorder, and stores the compressed data in associated 
memory 134. A report can be generated by the processing 
unit 132, that includes many items of data, such as the ?ight 
number/ leg and tail number/tray number of the aircraft and 
the appropriate OOOI time. 

To provide bidirectional RF communication capability 
with a wireless router 201, the GDL unit 111 includes a 
wireless (RF) transceiver 136, which is coupled to the 
antenna unit 113. 

As will be described, on each of a plurality of sub-band 
channels of the unlicensed 2.4-2.5 GHZ S-band segment of 
interest, a wireless router 201 could continuously broadcast 
an interrogation beacon that contains information represen 
tative of the emitted power level restrictions of the airport. 
Using an adaptive power unit within its transceiver, the GDL 
unit 111 on board the aircraft could respond to this beacon 
signal by adjusting its emitted power to a level that will not 
exceed communication limitations imposed by the jurisdic 
tion governing the airport. The wireless (RF) transceiver 136 
then accesses the report data ?le (such as OOOI) stored in 
memory 134, encrypts the data and transmits the ?le via a 
selected sub-channel of the wireless ground communication 
link 120 to wireless router 201. 

The recipient wireless router 201 forwards the report data 
?le to the base station segment temporarily until the report 
?le can be automatically transmitted over the communica 
tion path 230 to the remote airline ?ight operations control 
center 300 for analysis. As shown in FIG. 15, the CPU can 
receive multiplexed telemetry data from multiplexer 150. An 
on-board GPS system 152 can provide latitude/longitude 
data 154, which is used for the adaptive power control and 
frequency channel selection based on geographical area, as 
described above. First and second ?ight management com 
puters 160, 162 can so be updated with, ?les and veri?ed as 
accurate by ?rst and second Control Data Units (164, 166) as 
described below. Further details of the associated compo 
nents are described in the above-identi?ed and incorporated 
by reference ’269 application. 

Air Tra?ic Control (ATC) at busy airports requires that 
aircraft operate under Instrument Flight Rules (IFR) to com 
ply with a “gate system,” which provides lateral separation 
between arriving and departing aircraft. FIG. 1 is one type of 
gate system of an aircraft, which in this example, is located 
in Calgary. Aircraft entering the airspace enter along the 
Standard Terminal Arrival Routes (STAR), shown in a dotted 
line. Departing aircraft are vectored to exit the airspace on 
one of the outbound Standard Instrument Departure (SID) 
gates, shown in solid, circular arc lines. The actual departure 
gate assigned is the gate that is closed to the route of a ?ight. 
Once a departing aircraft exits the airport airspace under 

the jurisdiction of the airport ATC, it proceeds along a course 
consistent with its ?ight plan as ?led with the ATC. Aircraft 






























