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CPDLC System Performance

* /In this section, we provide CPDLC system
performance on:

+ CPDLC Downlink Performance

+ CPDLC Uplink Performance

+ CPDLC Uplink Message Success Rate

+ Success Rate of Automatic-Transfer of CPDLC
Connections to the Next ATSUs
(Fukuoka ATM Center - Oakland & Anchorage ARTCCS)
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CPDLC Downlink Performance

(One-way. Trip Time:
Difference of time-stamps between the-avionics and-ground systems)

(Fig.) CPDLC Downlink-95 &-99 Percentile
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CPDLC Uplink Performance

(Round Trip Time:
Transit-delay-time from time-stamp of uplink'to.receipttime of MAS)

(Fig.) CPDLC Uplink 95:& 99-Percentile
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Updated PRs

Updated problem reports

. Air/ . Discuss at
PR # Problem Report Title Ground Comments/Notes/Description Status EIT/22
10560 Timer forthe-CPDLC “END-OF Air HEDL for ATC-use unavailable in Fukuoka FIR Open Y
SERVICE” up link expired
JCAB Central Reporting Agency Chart 12




New PRs

New problem reports

: Air/ o Discuss at
PR # Problem Report Title Ground Comments/Notes/Description Status EIT/22
10568 Incorrect position display-of an Air/ One hour delayed ADS report was_down linked Open Y
ADS airplane Ground
10569 Response to a Climb instruction Air MAS-tothe climb instraetion was received Waiting N
not down linked
10570 Incorrect position display of an Air/ One hour delayed-ADS report was down linked Open Y
ADS airplane Ground
10571 ADS report with low level FOM Air FOM LEVEL = 4 Waiting N
10572 ADS report with low level FOM Air FOM LEVEL =4 Waiting N
10573 Unable to Log-on-all the way Air/ Still under investigation In progress N
Ground
10574 “UNABLE TO .SEND MSG” Air Data link disrupted on log on attempt Open Y
repeatedly displayed
10575 “UNABLE TO SEND MSG” Air Data link disrupted on log on attempt Open Y
repeatedly displayed
10576 Data transmission delay Air Being in No-Comm situation Open N
10577 Unable to Log-on Air/ No log on data traced Waiting N
Ground
JCAB Central Reporting Agency Chart 13




New PRs

New problem reports

: Air/ . Discuss at
PR # Problem Report Title Ground Comments/Notes/Description Status EIT/22
10578 Data link transfer failure Ground An'ATSU end-system failed to complete its Open N
automatic'CODLC transfer-procedure

10579 Data transmission delay Air Being-in-No-Commrsijtuation Open N

10580 “UNABLE TO SEND MSG” Air Data'link disrupted on log-on attempt Open Y
repeatedly displayed

10581 Data link transfer failure Air The aircraft was being in a NO-comm state Open N

10582 “UNABLE TO SEND MSG” Air Data link disrupted on log on attempt Open Y
repeatedly displayed

10583 Continues iteration-of LDE and Air Triggered by an off-set input Lesson Y
ECR

10584 Continués jteration-of LDE and Air Triggered by an off-set input Lesson Y
ECR

10585 “UNABLE TO SEND MSG” Air Data link disrupted on log on attempt Open Y
repeatedly displayed

10586 “UNABLE TO SEND MSG” Air Data link disrupted on log on attempt Open Y
repeatedly displayed

10587 *UNABLE TO SEND MSG” Air Data link disrupted on log on attempt Open Y
repeatedly displayed

JCAB Central Reporting Agency Chart 14




New PRs

New problem reports

. Air/ o Discuss at
PR # Problem Report Title Ground Comments/Notes/Description Status EIT/22
10588 “UNABLE TO SEND MSG” Air Data link disrupted-on log on attempt Open Y
repeatedly-displayed
10589 “UNABLE TO SEND'MSG” Air Data link-disrupted on’log on-attempt Open Y
repeatedly displayed
10590 Data link disrupted Air/ Still under-investigation In progress N
Ground
10591 Data link transfer failure Ground AN ATSU end system failed to complete its Open N
automatic CODLC transfer procedure
10592 DPata link transfer failure Ground An ATSU end system failed to complete its Open N
automatic CODLC transfer procedure
10593 ADS/CPDLC up link failure Air/ DSP failed to receive MRD notifying SATCOM Open N
Ground availability
10594 Data link-transfer failure Ground An ATSU end system failed to complete its Open N
automatic CODLC transfer procedure
10595 Data link transfer failure Ground An ATSU end system failed to complete its Open N
automatic CODLC transfer procedure
10596 Respense to a CONTACT MSG Air MAS to the CONTACT MSG was received Waiting N
not down'linked
10597 Response to a CONTACT MSG Air HFDL for ATC use unavailable in Fukuoka FIR Open Y
not down linked
JCAB Central Reporting Agency Chart 15




New PRs

New problem reports

. Air/ o Discuss at
PR # Problem Report Title Ground Comments/Notes/Description Status EIT/22
10598 Continues iteration of LDE and Air Triggered by an off-set input Lesson Y
ECR
10599 Data transmission delay Air Being-in-No-Comnt situation Open N
10600 Unable to log on Air/ StilFunder investigation In progress N
Ground
10601 ADS event report not down linked Air/ Except-periodic reports no ADS reports down Waiting N
Ground linked
10602 Timer for the CPDLC“EOS” up Air HFDL for ATC use unavailable in Fukuoka FIR Open Y
link expired
10603 Response to a Climb instruction Air MAS to the climb instruction was received Waiting N
not down linked
10604 Data transmission-delay Air Being in No-Comm situation Open N
10605 Data link-disrupted Air SATCOM being not utilized in the data link Waiting N
communication
10606 Data link transfer failure Air/ An ATSU end system failed to complete its Open N
Ground automatic CPDLC transfer procedure
10607 Data link disrupted Air/ Still under investigation In progress N
Ground
JCAB Central Reporting Agency Chart 16




Specific PRs

“UNABLE TO SEND MSG” repeatedly displayed
(PR10574,PR10575,PR10580,PR10582, PR10585,
PR10586,PR10587,PR10588,PR10589)

Continued iteration of-Lateral Deviation Event report
(LDE) and Event Contract Request (ECR)
(PR10583,PR10584,PR10598)

HFDL for ATC in FUKUOKA FIR
(PR10560,PR10597,PR10602)

Incorrect position display of an ADS airplane
(PR10568,PR10570)
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UNABLE TO SEND MSG

PR Number: 10574,10575,10580,10582, 10585,
10586,10587,10588,10589

s |Immediately after data link logen (within1 minute), no down link
attempt became possible”. 7 out of 9 PRs; where-airplane
communicated via VDL.

« Up linked messages were displayed, but no downlink could be
possible.

»According to the aircraft manufacturer, similar problem has been
reported guite a few times, but neither it nor the FMC/CMU
manufacturers have ever been able to replicate the situation in the
lab:

o .-Some airlines reported examples that by recycling the circuit

breaker the problem situation resolved.
JCAB Central Reporting Agency Chart 18



Continued Iteration of Lateral Deviation-Event

report (LDE) and Event Contract Request(ECR)

PR Number: 10583,10584,10598

- Immediately after the pilotinput-an off-set-value exceeding:the
event contracted one, the airplane-and-the ATSU end system
continued iteration of LDE and'ECR-in short period of time.

« The above situation-resulted in"such avionics failure as making it
Impossible for the pilot to down link messages, or causing the
iInability for ADS response to be down linked.

Next slide—
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Continued iteration of Lateral Deviation Event
report (LDE) and Event Contract Request (ECR)

LDE report

Figure2 33. Effect of offset on ADS C lateral deviation event report(refer to the GOLD)
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HFEDL for ATC in FUKUOKA FIR

PR/Number: 10560,10597,10602

* /VHF data link and Satellite data'link-are utilized for communications
between airborne and ground systems, and between-air traffic
controller and pilot.

Messages down linked viasHFDL are disearded at the data link system
connected with the ATSU-end system and therefore failed to reach the
end-system.

o ~Airplanes.used'HEDL for ATC resulted in the following 3 PRs:

. _CPDLC DR'(Disconnect Request) in response to CPDLC EOS(END
OF SERVICE) was not down linked. (PR10560,PR10602)

s AH-CO in response to CONTACT was not down linked. (PR10597)

JCAB Central Reporting Agency Chart 21



=f A N
In@fé@?ﬁosmon/dlsplay,oﬂf’wf

P 5N/l]r‘ﬁ/l:}er 1056810570 /e T T2

/-/; 1 bﬁur delayed AWWM GM/ /’

s | A ,lzgf ﬁ,;w T | =
e
/%md systeméWADWrt to determine

\/ If‘tS A i hour befores isi W e ATC screen,
e
ot'have the hour ( hh’ )

,/}(\\ PV ecause the ADS reportd
e/ finformation. ) T
NS VoA L

A NP7 N A

(1], ¢/ The ATSU end system received an ADS report with about 1

\FV D4 ho/ﬂe)l/a//yéatfmsplayed it without any change.

Jﬁmwﬁﬁ{

N | ik
AW L

% JCAB Central Reporting Agency Chart 22

/8 TR T N



Incorrect position display of ADS targets

1. At 01:53:04(UTC) the airplane created an ADS report and-attempted to

down link It.

ADS report

ADS reported time = 53:04
(ADS report lacks hours portion)

2. At 03:00:00(UTC) the ADS report was:sent to the ATSU-€nd system.

02:50:00 = = 03:02:00

(03:00:00 — 10min) @ (03:00:00 + 2min)

Available time

emained
INn the avionics

Current time
03:00(UTC)

.-~ Planned
position

-
-
-

Actually displayed position (Position
asof 1 hourago= 01:53 UTC)

ATC Display
Chart 23
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