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Explanatory Research on CPDLC-DCL in USA of B747-8

Bong-Sup Moon*, Youn-Chul Choi**

ABSTRACT

CPDLC-DCL (Controller Pilot Data Link Communications-Departure Clearance) began in
2016 with 62 Towers in the United States. The application of this procedure is to utilize
equipment different from existing ACARS PDCs or ACARS-DCLs.

The purpose of this study is to provide information and understanding of CPDLC-DCL
operation methods. .Also, B747-8 aircraft considered operational cases related to departure

procedures at US. airports. This procedure is currently not mandatory but will be
mandatory in the future. The Flight Crew Procedures for CPDLC-DCL, as an appendix, will

be a useful resource for B747-8 pilots.

Key Words : CPDLC(Controller Pilot Data Link Communications), ATC Clearance(ZA]| <17}),
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2.2.1 B747-8 preflight preparation
process 4 E
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(4) DEPARTURES page (no prompt)
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clearance?!

VERBAL _ PAPER: MEMO
COMMUNICATION RADIO
RELAY
PRINTING or POC-PRINT
CLEARANCE ELECTRONIC DISPLAY = ACARS
DELIVERY
DIRECT COMMNECTION from

TOLS to FLIGHT DECK AVIONICS DATA LINK

Fig 1. ATC Clearances X g4l
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o EH F W nF J|Ee SA45AE B}

7] 913 RExFa o g o594 &2 CPDLC-DCL
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B747-8 ZFAAA o] FoAA 1 A& AAE 7]1EY
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Initialization

Request ATC Clearance

PDC uplink

Review PDC on CDU or Make print
Accept to Print and Print Message
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—_ T DO =

Verify it.
oo w3l w=A &Y== CPDLC-DCL

Captain’'s & First Officer's CDUE ©]-§-3}H
#4223 2o

1
2
3
4
5
6

Logon KUSA

If Established Logon, Auto uplink
Review it on CDU

Select LOAD> prompt for load
Verify entire DCL then EXEC
Select ACCEPT>

/-\/-\/-\/_\/_\/_\
—_ T DD O —

ACARS PDC
1. Initialization.|
2. Request PDC.
3. Review CDU
4. Accept to PriF

Fig 2. CPDLC-DCL=} ACARS PDC H|ut
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Table 1. PDC vs. CPDLC-DCL
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W/O LOAD>
———— Non Loadable
Clearance

NO CHANGED
CLEARANCE

THEN AS FILED
CLEARANCE

CPDLC-DCL —

|| CHANGED
CLEARANCE
CLEARED TO POSTION
VIA ROUTE CLEARANCE
Fig 3. CPDLC-DCL Clearances &+
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CLEARED ROUTE
CLEARANCE

WITH LOAD>
Loadable
Clearance

1) Departure procedure

2) Flight plan route

3) Initial and requested altitude
4) Beacon (squawk) code

5) Departure frequency
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6) Other non-route information.

CPDLC-DCLE =93t 34 &Wste
ZFAELS H4 9 308 Ao ZE = #A
g®< dUE HE KUSAYl LOGONS &jof 3}
£ Ho] 71&9 ACARS®} =t} LOGONP®] ©]
Fo]x ™M ‘ATC Connection Established &f+ ]

AR GoEd 1 ejuE BeT 2o

(1) Logon/notification information was correctly
formatted
(2) An ATC-filed flight plan is on file
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(3) Flight plan indicates the aircraft is CPDLC-
DCL capable; and
(4) ATC controller has approved the DCL

o] Aol BAA KL G F
U S35, dAEE IR 4FES NSt 3
o] ESWHEE AHAsIL, ATC Connection
Established 2k #lA|A] ol o]oj A XA §lo] A&
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Clearance(Then as Filed Clearance) 2)]-&-°] 57
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2.4.1 THEN AS FILED CLEARANCE
(Non-Load Clearance)

13162 ATC UPLINK 1/2
STATUS
OPEN T —

CLEARED TO RKSI
BANGRS.ARRIE THEN AS
FILED.

CLB VIA SID EXC MAINT
90@@FT.

EXPECT FL32@ 15 NM AFT
DP., DPFRQ 1290.4.
SOUAMWK 6604

STANDBY

Fig 4. THEN AS FILED Clearance
Sdxtz 2 IR} EM
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st I EE V)& sjed PDC W43
A egsta B,
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Table 2. THEN AS FILED CLEARANCE 5i#d

13162 ATC )
Al Z+
UPLINK Clearance uplink Al Z}
STATUS OPEN | Clearance2| Aef
CLEARED TO
b=}
RKS Clearance M=

BANGR9. ARRIE | BANGER9 DP, ARRIE Tx

EXPECT FL320
10MIN AFT DP

THEN AS FILED | &2 &7t &

CLB VIA SID EXC

MAINT 9000FT.
SQUAWK 6604
7|E} Xt=
CTC GND 121.8
Non-Loadable clearance0| 2 2
LOAD> LOAD> prompt?} 81
<SEND ol A2k EM7I UAS EF MEst
STANDBY of SMEMNSZE ME
LAOD} 22 gle2E2 =2 REJECT>
<REJECT | prompTE 918
HAIX|E Z2IEst= 7522 ¢
<PRINT HMo2 P EX ectn X
st= Atatel
LOG> LOG pageZ 7t= Zls

242 CLEARED TO POSITION VIA ROUTE
clearance (Loadable Clearance)

Fig 5% KSFO/RKSIT-3te] &&3gol A i
H 35|72 Loadable Clearance(CLEARED TO
POSITION VIA ROUTE clearance)3 4] o]t}

XA ATC FILED® 7 2¢l [KSFO.RBL J1
OED ]501 TOU.FIR.FINGS.JOWEN e /e
G585 GUKDO.RKSI[# THEE=E o] 3 §2] 9
s7ke wed W= LOADE @t wlgEn|
FHA oA GNNRR2 DP, AMAKR TX7} A8 =
QAT 78S AMARKOA 'TOUZ AH
7}et’1 3= DIRECTE V|3t ©@o7l gle
22 LOADE 3HA &+td, AMAKRO) A
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B747-8 &&71¢] CPDLC-DCL &gl @3 A=

TOUZ 7}A &3, AMARKOIA ¥# FILED
2o wet A4 22 RBLE AH = J1e
2} OED, J5019} TOUR H|3o] H B2 o] A
£ 4237} futel sigE

2128z ATC UPLINK

1/3

STATUS
OPEN = —
CLEARED TO TOU VIA ROUTE

CLEARANCE.
+LOAD NEW RTE TO TOU+

AFTER TOU CLEARED TO

RKSI AS FILED.
GNNRR2.AMAKR, MAINTAIN
30Q@0FT.

_ EXPECT FL320 1@ MIN AFT
DP. DPFRG SEE SID.

_ SQUAKK 3282, CTC GND
121.8.

RESPONSE 15192
TOU FINGS JOMWEN LOHNE
ARCAL S92@N/1G000H

_ SELDM S708N/1800QE |
NATES NIKLL NYHMPH NUZAN
NRKEY NIPPI R22@ NODAN
R217 GTC Y142 SAHON Y14

DRIPS Y16 SAPRA 0585
GUKDO RKSI.

STANDBY
<SEND

<REJECT
<PRINT

LOAD> = —
ACCEPT

%]
w}

[e]
T

Fig 5. CLEARED TO POSITION VIA ROUTE

clearance

27{; KSFOBE HYNZZ AT XY

Table 3. TYPICAL CPDLC-DCL 3H4
21282 ATC )
UPLINK Clearance uplink AlZ+

STATUS OPEN | Clearance2| Afef

CLEARED TO TOU
VIA ROUTE
CLEARANCE

Clearance M=

+—= UAxXE 9

+LOAD NEW RTE

0], LoadE SAtR “TOU

MAINTAIN 3000FT | 3000ft

IR MZE BR3I7I2 ZESHAI9
TOTOU | oy xialat 2o
AFTER TOU o _
B =X x| = = A
CLEARED TO TEOQU}:;—.—. | RKSIZHX| = Filed
RKSI AS FILED ==
GNNRR2AMAKR. | GNNRR2 DP, AMAKR Tx Top Alitude

EXPECT FL320

T8I T 320008 £2H0E F= ofatE

10MIN AFT DP
DPFRQ SEE SID |DP FIls= SIDAES} SY
SQUAWK3262 L
7|Et 8ol =5 RAtE
CTC GND121.8
—RESPONSE | /ol 2= Up linkEl AlZtel 2128z Ct
15192— BAIZE9R OIMSZ S|Alo|M ACT flest AlZt
TOURH =HX|7IX| 2= ¢lol U=
.T;D.U EBESO AlZtofl HZEE route2t SLSHHZZ 5
7He. LoadE MEFICIH Xt &helnty
RKS 2 mex w7
LOAD> Loadable clearanceZ LOAD>prompt

MEISI0{ load upS 31 &stEk=s Qo]

ACCEPT SEND>

Loading Z4EZ 2} ClearanceZ H|&sl| =
ZHelctn motElof otE T8

CPDLC-DCLE &2 FH|7} oF =[AHL} &
<SEND STANDBY | HI(A|AH]) 2 2 Zgo| of 2 AL M
Eisto] SHSACZ MEt
Loadable clearanceE dtot HE Z3} £
<REECT | mar > e oo LE' =T
8 g gl 82, olAds M
AlX|E =Z2IESHE 7|5, AdHIMO
<PRINT Doﬂ [BNES :70F |;ol._E 1 2
QTP X ghectn =Sk Alg
LOG> LOG pageZ =ot7t= 7ls

2.4.3 CLEARED ROUTE clearance(Full
Route Clearance)

@658z ATC

UPLINK

172

+LOAD MEW RTE TO KSFO+.

NTUT .

CLB VIA SID EXC

MAINT S008QFT.
EXPECT FL3®8®@ 5 HMIN AFT

DP.

DPFRG 124.3. SQUAHK

1037.
- SERFR SERFR2 KSFO.
==== RESPONSE 05591 =——=

HILCO

Fig 6. CLEARED ROUTE Clearance
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Fig 62 KLAX/KSEA H|& ZFo KLAXE %
=% of HEH FrtE 1 A< FULL ROUTE
CLEARANCE #<2lo|t}, o] 7+ e 310
), F3AEe] gla, AR FFY FILs 7
A FAHoE PASIL Ut

o] & W §rte] A9 A&EFH oloAE A
A Ao 2 +LOAD NEW RTE TO KSFO+#il
Ho AT LOAD>prompt7} $1Uth I3 =2
FE7] FMSE 222 #Beksted UNABLE TO
LOAD CLEARANCEZE WAA =
of Al AAZE Abel o] TH19].

scratch pad

Table 4. FULL ROUTE CLEARANCE si 4

06582 ATC
ik A2t
UPLINK Clearance uplink Al
STATUS OPEN Clearance2| AEf
CLEARED ROUTE
M=

CLEARANCE Clearance A

“KSFO 7Hx| 7t= Mz2e A2 3 7tolY
LOAD NEWRTE | 2 = sixjorale maie sehel Al
TO KSFOr ZeN2 HAkS.

. CLB B}

VIU 7. CLB VIA VTU7 DP, SIDAIE 2} AbE,
SID EXC Top Altitude 5000ft
MAINTAIN 5000FT | ' P
EXPECT FL300 . . _

i = &4 b2 Fofl o AE
SMIN AET DP 15 30000= &2 05 off of
DPFRQ 124.3

7|Et X2
SQUAWK 1037
SERFR SERFR 2 |Arrivald&; SERFROIMEE! SERFR 2
KSFO Arrival
-—RESPONSE o 2ol JqA= Up linkE AlZHQI 0658201l
06597—- ghol 0659zl SE
LOAD.>

M=2| LOAD 277t UA2L} LOAD>
<SEND STANDBY ’

7t elE

<REJECT <STBY, <REJECT PROMPTZ} €1
ACCEPT SEND> |ZHE ¥ ACCEPTZH st &
<PRINT
LOG> LOG pageZ 7t= 7ls

M=ol LOADElE 2771 AL s
UNABLE TO 7| FMC= LoadE & %= §le &< soratch
LOAD padol “UNABLE TO LOAD CLEARANCE”
CLEARANCE £ Alsi5lo] LOADSIX| of2l= HA|X|

[19][20]

2.5 B747-82| CPDLC-DCL 2%7|&

oj® 7 $-E CPDLC DCL "A| A7} Uplink¥]
B oopefel 22 e wetop Fr[20].

(1) Review the CPDLC DCL

(2) Load the amended clearance into the FMC

(3) Review the modified route with the new DP,
Transition, and RWY before performing a
FMS execution function

(4) Based on company procedures, ether Accept

or Reject the revised clearance

o] 71&&

Aol g

Hg o2 B747-8°] ¥t U=

71Ee A &3 2o

(1) Preflight Preparation
Boeing, B747-8 FCOM(APR1, 2014), p.11.40.2
9] Minimum Preflight Sequence A =}ell we}
FH]3} a1, SIDS} TransitionS A 8812 ¥
Logon.

(2) Logon to KUSA
Preflight Preparation®] ©]Fo]2H ETD7]
F H4 308 A ATC LOGON/STATUSE
st ARbe A1A KUSAYl LOGON>
£ SEND%H}. Logon®] =¥ scratch pad
©] ATC COMM ESTABLISHED7} -2t}

(3) CPDLC-DCL UPLINK
Chime# 37 EICASe LAGE ATC UPLINK
message”} displayed®=™ Accept &, ATC
LOG pages 9o} 1RS X183}l clearance
£ Open.

(4) CPDLC-DCL Review
CDU display®] =& HWAIAE ¢or gl
Next Page keyE AH&3te] wlA|2} page”t
A HE8, o] s77F FA} A Aoy 7)1
4%, &7 4w 3 vA 98 o3 g
A A

AEZF £A7F = 4§ 5, Then as Filed
Clearance®]|™ ACCEPT> promptE A8. 1%
11 Departure Procedure and Transition, altitude
o yrix BaAwe $Eom dsn e

WkX] 3L Takeoff Briefings A gttt



I F L3 B747-8 &3719] CPDLC-DCL ol #g 434 A4 77
YHeF Loadable Clearance®d 749 th& A} 43 3) Standby and(or) Reject
1) Non-Loadable Clearance X} : Then as -Standby: Z a3 7§ AdAE STANBY>
Filed Clearance® 4% <Al {i9dA E A3ty SA4FAE HAF Vs
ACCEPT> promptE A®. Departure -Reject: <REJECT prompts= Loadable clearanceS

Procedure and Transition, altitude®} Y™

A Bad ARe FEOE d¥sn 2

e

£ ©}X] 3 Takeoff Briefings A A].

2) Loadable Clearance &2} LOAD>prompt
A9 3l Load[22]3ty oh& At 3

- RTE page #<l: RTE key 418, Title®] ACT
RTE 1914 shaded white?] MOD RTE12.2
e A& &2l Page 19 & 7EFEE
7}&d Runwayd B E Xﬂﬂa Oe I35
o Mg AgH gr=A 5 A ool A
Next Page keyE =8 7 }‘1“1 w2 2t page7t
Z] shaded white # FFH EF g2l

3) RTE LEGS page <¢l: Navigation Display
(ND)E PLN pageZ 4188}, LEGS key s
493}, Titlee] MOD RTE 1 LEGSZ wHl
A& Fel. o]o]A 6RO STEP>S =] 7HH,
ND PLN page 7 29} waypoints W7 A&
23t FHU-&-2 &<l NEXT PAGE key
£ =27 RTE 1 LEGS "X 9 page”Z7tA
shaded white &5 =5 <l

4) Departure Procedure and Transition: ©1 =
+ Departure Procedure and Transition

&A]J]_ FEoF 0123[21]

5) Select FMS Execution: Route®} RUNWAY, DP

and TX 5ol th3t HE7} 2uvpd rpA|go =

RTE 1 LEGS W¢] Route Discontinuity”} $)

©A glstar ol & A, wef Ao ¢k H

73
o
2

H, 58 FACE I 8-S ATCO &3, ©
o] £ EXEC KeyE =2 Execution.
(5) Select ACCEPT> prompt
9ok Z2 HdAE v Fol ACCEPT>
promptE A€t CPDLC-DCLE 8%
g one] $Ee wul
(6) 71et A=t

1) 9 3% 33, CPDLC-DCLOl E38 7]
Ef HlYell dad sratEe 4
2) Altitude, Squawk code, Frequencies,

B3 AFE 4R, FAAGE vhTe

3} Review

=

wol AESE A3, ¢8o] B/ AR o]F A
&35} Due to PERFORMANCE, WEATHER %
FREE TEXT #E/d=lo] 7}53h ®¥HF UNABLE
DUE TO PERFORMANCEES Al®ia}w  Verify
pageZ 714 FBEEES MEsIEE FH|Fo] 9]
[22].

hun

26 8 E

AZd3 CPDLC-DCLS
(TDL)# =F4 9] FMCSZE A4
2 2F Ao 247} glo] LOAD> promptZ}
Ha ATC F7ME 22 TDLAFEZF 3714
glo] 23 UP LOADAA F& Zolth. I8 E=R
#4A Y &S ZAUES o] FRJAAY +H

= =

A

¢

AeS FFoR Yt Aol otk 1y
oE 7 $-o|dA Departure Procedure®} Transit

Route, Runway, Squawk code, frequency &

FAL AH £EOE 4Y Sk Bk

T

g2E

CPDLC-DCL v=rg3 &3 A BRHstd ¢
AHQ Aajol & o]o) thgt A &3t o]s)| st o

HA5 v A9 o= AL ACARS
Hk2lo] 9)3 PDC Ax7F A5 gougE 27}
2 A7 EES F F U
fﬂrﬂw B AFdAE 4 dak 3o AolE
WACEL ] % Tt Wl ﬂ?&ﬂ} =, olv] s
9 st WA 2EtAls ol i 2ed
I Az= ;Lfsh CPDLC- DCL &9 ©]sj
g 57 8td 2k A A, 7€ Y.
w3, H v oA B47-8S &5t
& AZE T 3/ TFNA AEE 7EH
ABIJEELS AASGon o]l ZAE B747-8

9] CPDLC-DCLY| W3k &9
A3t aT.

NEe e 2ol



78 w34,

Vol. 27, No. 2, Jun. 2019

B747-8 CPDLC-DCL 2% 7|&

1. ¥=5g ¥ste 2FAHES CPDLC-DCLY 7Hd
I} 35 olsfsteiof st}

2. FCOM®] MINIMUM PREFLIGHT SEQUENCEE
A&3] mekok gt

3. A43% P-308< A#A KUSA LOG ON &t}

4. CPDLC-DCL ®AIA Review: CDU Display &
S stx, ZUE S AT F4 AEE
AE &&= AL 87HA geth

5. 87} E ¥ LOAD> PROMPT7} = AS
4l LOADE Al Aok gt

6. RTE1 Page$t RTE1 LEGS Page?| [MOD] W&-&
ND¢|] PLN Page® ¥H i, 47 HlustH
25 gZlsok str}.

7. DP¢} TX, 18] RUNWAY$ SQUAWK, F3}
F T2 AdAY FEoE Yt

8. Select FMS Execution Z | Route Discontinuity
RS A3t AT F EXEC KeyE Aes}
o] RouteE 4 ghc).

9. o] 49| AxE AA +4¥ CLEARANCEZ} &
7bsd 79 ACCEPT>E Addditt.

10. 8% 4 {iobd STBYY REJECTS A€isly,
VOICE 4102 Ag3ic}

11. x5 vd goes FMCOl & ROUTE
REQUEST 7ls& AM83te oA
RouteE HropA= < o)

12. CPDLC DCLE W&
get. E3 ZUEH Y&

=

o

7

Company

Bk
KT
2
Sy
2
x
rir
Ho
0
N
A
2
ry
htl
[o]]
)
(@)
U
g
—
¢
)
o
=
A=l

2
Sh7| flst =EAM WSHXNE FE22 FFsIAUCh

References

[1] Joint Planning and Development Office, Concept of
Operations  for the Next
Transportation System Ver. 3.2, 2011, p.1

[2] The Next Transportation
System’s Integrated Plan (2004)

Generation  Air

Generation Air

[3] Approved by the NextGen Advisory Committee,
October 2018, NextGen Integration Working Group
Rolling Plan 2019-2021 Final Report, p.10

[4] Approved by the NextGen Advisory Committee,
2018, NextGen Integration Working Group Rolling
Plan 2019-2021 Final Report, Figure 1. Data Comm
Services Strategy, p.11

[5] FAA, AC90-117 Data Link Communications 2017-
10-03, pp.2-5

[6] HARRIS, US Domestic CPDLC, 2018(Slide 4-6)

[7] Boeing 747 Flight Crew Operations Manual,
2014 Flight Management, Navigation Chapter
11, FMC Preflight Section 40, pp.11.40.1-3

[8] HARRIS, US DOMESTIC CPDLC, 2018

[9] A loadable message can be automatically entered
into the FMC when the flight crew selects the
LOAD prompt.

[10] NextGen Integration Working Group Rolling
Plan 2019-2021 Final Report, p.6

[11] NextGen Integration Working Group Rolling Plan
2019-2021 Final Report, p.7

[12] NAS Data Communication Guide.6, p.3

[13] NAS Data Communication Guide. VER.6,
p-17

[14] CPDLC END2END DESCRIPTION, 2018,
Ver.1.2(2018-11-08),DICIT Approved, p.4

[15] FAA, AC 90-117 Data Link Communications
2017-10-03, pp.2-7

[16] CPDLC END2END DESCRIPTION, 2018,
Ver.1.2(2018-11-08),DICIT Approved, p.4

[17] NAS Data Communication Guide.6, p.38

[18] CPDLC END2END DESCRIPTION, 2018,
Ver. 1.2(2018-11-08), DICIT Approved, p.54

[19] Honeywell, Pilot’s Guide NG Flight Management
System for the Boeing 747-8, 2014, pp. 9-23

[20] NAS Data Communication Guide.6, pp.22-23

[21] NAS Data Communication Guide.6, pp.21-24

[22] Honeywell, Pilot’s Guide NG Flight Management
System for the Boeing 747-8, 2014, pp. 9-24



