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This reportisthemonthly O$ AOA 1T ETE . AOxT OE / PAOAOGET 1T Al 3 ¢(
the DPMF Report Catalogue available from tH2PMF OneSky team web sitdt provides

a summary of the operational status andechnical performance of data link in Europe
coveringarolling 12 month period for monthly statistics anda 15 week periodfor

weekly statistics, ending in January2021.

The report covers three main areas of the datalink operations in Europe:
1. Operational Status
2. Technical Performance
3. VDL Mode2 Performance

For each of the three areas above different metrics are presentefldetailed definition
of the metrics used in this report is available in the DPMF Report Cataloguathe
following report, the identifier for each metricused in the DPMF Report Catalogus
shown in angled brackets e.g. <i4>.

Notes:
1 The performance reports from 2021 onwards assesthe technicalperformance
of data link above the level from which each ATSU provides the data link service,
using a single level for each Centre as described in
https://ext.euroco ntrol.int/WikiLink/index.php/Implementation_Status_Table
1 As soon anew ANSPs are providing LISAT logs to DPMiRe metrics are updated
accordingly (someéimesretroactively) and the valuespresented in this report might
evolve from a report to another.
1 Asfrom August2020 this report now includes data fom LEBC, LEBM and GCCC (Spain)
with data since March 2020
As from September 2020 thigeport now include data from EVRR (Latvia).
As from December 2020 this report now include data from DSNA (LFBE;FF,LFMM,
LFRR and LFBBvith data since January 2020
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1 ClassificationTLP : White


https://ost.eurocontrol.int/sites/DPMF/default.aspx
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1. Operational Status

Figure 1 on the following page provides a status for each FIR/UIR covered by the DLS IR.

The top map shows the operational status of each centre (<#>) as of end ofJanuary

2021. The map below shows which centres are providing LISAT data to NM as of end of
January The table on the right shows per centréor the month of January i) the number

of flights operating above FL285, ii) The Provider Abort rate (only for those centres

providing LISAT data to NM), iii) what percentage of flights indicate that they are capie

I £ PAO&EI OIi ET ¢ #03$,# 1 OAO OEA 14. jE8A8 EEI A
operating above FL285 are actually seen using CPDLC over the ATN

ANSPs with service limitations

The table below explains the limitations of service for thoseentres shown in yellow in

O0)i bl Ai AT OAOEI1T 30A0008 1 AP 11 &ECOOA p EB8AS
in full compliance with (EC) No 29/2009 as amended.

Centre Limitation of service

LPPC Only the DLIC service is provided.

LFEE, LFFF, | DLIC,ACM, AMGervices provided (no ACL).
LFMM

LFRR, LFBB | DLIC, ACM, AMC and ACL serwgeovided, but no downlink
messages of ACL are supported.

LBSR DLIC, ACLACM,AMCservices providedbut only for the SITA
network.
EDUU Airspace control in south-eastern part below FL315 is delegated to

Munich ACC (EDMM). In this airspace DLS servicareonly
available after prior coordination (i.e.when EDUU agrees to
take/maintain control of flight).
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Implementation Status Statistics

ATSU  Total  PA % J1 % Us
Code Flights Rate Capable ing..
EDUU 47400 42 67% 31%
EDYY 41661 5.1 e7% 31%
EETT 5236 52%

EFIN 3023 70%
EGPX 10386 101  &5% 1%
EGTT 23601 7.7 £4% 25%
EISN 12229 S1%
EKDK 3576 71%

ENOR 6572 24%

EPWW 17050 42 69% 32%
EVRR 6841 356 51% 12%
EYWL 7127 62%

GCCC 6333 643 82% 5%
LBSR 22133 75%

Lccc 10030 S8%
1bzo 12718 57%

©2021 Mapbox © Openstreetiiap LECB 12100 &7 71% 21%
LECM 28170 S3 77% 38%

Providing Data to NM LFBE 17680 12 71% 35%
LFEE 21015 52 55% 24%
LFFF 16383 33 56% 35%
LFMM 18432 122 &8% 2%
LFRR 18583 639 70% 39%
1666 13125 53%

LHCC 18836 73%

LEE 5131 4%

UMM 12850 71%

LIRR 13084 73%

ULA 6141 171 58% 37%

LKAA 14424 117  &8% 22%
LMMM 2381 47%

Lovw 13627 70%

LPPC 12076 75%

IRBB 18685 51 74% 31%

ISA6 9071 238 6% 2%

LSAZ 10155 28 21% 21%

LZBE 10278 70%

i

© 2021 Mapbox © OpenStreetMap B‘V\
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Figure 1: Current operational status of data link over the ATN
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CPDLC / ATN Flights

Figure 2 presents data only for flights operating above FL285 in the DLS airspace. It

shows what percentage of flights in that airspace®EE1T A O* pd ET -18ashEO /I E(
what percentage indicae in the flight plan that the aircraft is exempt. For January 2021

67.3% of flights indicated the capability to perform CPDLC over ATN/VDL Mode 2

26.5% indicate they are exemptThe remaining 6.2% filed neither capability, nor

exemption. Considering the kown exceptions, NM is estimating that about 2.2% ahe

filed FPLsare likely contravening the DLS IR.

Data link Flight Planning Monthly Summary
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Figure 2: Proportion of flights capable of using CPDLC over ATN/ VDL Mode 2

1 EHAAFIR, LOVVFIR, LECBUIR, LIBBUIR, EBURUIR, GCCCUIRN, GCCCUIRS, LFFFUIR, EDVVUIR, LPPCFIR, EGTTUIR, LECMUIR, LIMMUIR,
EDUUUIR, LIRRUIR, EGPXUIR, EISNUIR, LZBBFIR, LRBBFIR, LHCCBIRFROKFIR,FIR, LKAAFIR, LBSRFIR, EPWWFIR, EFINFIR,
LGGGUIR, LMMMUIR, EVRRUIR, ESAAUIR, EETTUIR, EYVLUIR.
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2. Technical Performance

Overall Provider Abort Rate

Figure 3 below shows the PA rate<O-23> aggregated for all ANSPs providing data to
LISAT2. The target value is 1 PA per 100 hours CPDLC (shownaadashed line on the
graph below). The overall average rate fodanuary2021 was 6.7 PAs per 100 hours.
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Figure 3: PA rate

Figure 4below shows the PA rate of aircraft on théogon Listagainstaircraft not on the
Logon List using only data froncentersthat do not support the Logon List.
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Figure 4: Logon Listed Aircraft PA rate

2 Currently MUAC, Skyguide, DFEATS, ANS CZ, Slovenia Conti®®ANSAENAIRE Latvia, Romatsa and
DSNA
3 EDUU,EGTT,EGPX,LK&ECC,LECB,LEQNL A, EPWW
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PA rate per ACSP

Figure 5 below shows the PA rate per ACSP for aircraft on the Logon List. The ACSP
information is taken from the declarations made by the aircraft operators when adding
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Figure 5: ACSP PA rate
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Figure 6: Weekly PA Rate per Centre
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Weekly PA Rate for Major Aircraft Operators

Figure 7 below shows the weekly PA rate for the threaircraft operators with the lowest
average PA rate and théhree aircraft operators with the highest average PA ratérom a
list of the top 30 aircraft operators in terms of usage of CPDLC/ATN overélpast 15
weeks.
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Figure 7: Top 3 and bottom 3 PA Rate for Major Aircraft Operators

Weekly PA Rate for 5 biggest CPDLCusers
Figure 8 below shows the weekly PA rate for the fivaircraft operators that have used
CPDLC most over the past 15 weeks.
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Figure 8: PA Rate of the 5 biggest users of CPDLC
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Weekly PA Rate for various aircraft types
The figures below show the weekly PA rate for specific aircraft types for the five aircraft
operators using CPDLC the most over the past 15 weeks with the particular aircraft type.

Airbus A320 Family
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Figure 9: A320 Family (A318/319/320/321/20N/21N) Aircraft Operator PA Rates
Boeing B737 Family
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Figure 10: B737 Family Aircraft Operator PA Rates
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Technical Round Trip Delay

Figure 11 below shows the %t and 99" percentile of the technical round trip delay<O-
2><03>. It represents the delay between when a message is uplinked atieé ground
system receives thecorresponding application level acknowledgement(aggregated for
all systems providing data to LISAT)As agreed during DPMG8, the TRTD is now
computed taking into accountdownlinked error messages.This has resultedin an
increase of the 99 percentile.

B 55th Percentile (seconds)
W 55th Percentil (secands)

1100K-
-35

1000K-
900K 130

800K+
-25

700K+

Target Value: 20s
20

600K —

Delay (seconds)

SO0K-. — . B . — — — — — ————— [ D _ . . — — — — — — — = — — — —

Number Of Uplinks

400K~
300K- 10

200K+

100K+

o = :

Feb-20  Mar-20 Apr-20 May-20  Jun-20 Jul-20 Aug-20 Sep-20  Oct-20 Nov-20  Dec-20 Jan-21  Feb-21

Figure 11: Technical Round Trip Delay
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Technical Continuity
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a LACK is received for an uplink message before the technical response timer expires i.e.
within 40 seconds.
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Figure 12: Technical Continuity

N.B.: The way this metric is calculated is now correct (compared to previous reports)
and taking into account messages which do not receive a LACK.
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3. VDL Mode 2 Performance
The following metrics* are computed based on the available data from the VGS logs
provided each month to the DPMMBy ARINC and SITAhese logs contain the AVLC
traffic recorded at each VGS during the 24hrs diie first Fridays of each month

AVLC Round Trip Time for the first Friday of the month.

The graph below showghe cumulative distributions per frequency (and per CSP) for
the AVLC Round Trip Time (RTT)f acknowledgedAVLC INFO frames conveying ATN
packetto Logon-List aircraft and considering all the VGS logs. The 95nd the 99h
percentile of ED120 together with the 950 and the 99.9 percentile of ED228A are also
provided for comparison purposes and tabulated values are reported in the legend.
Please nok the logarithmic scale of the RTT.

Uplink AVLC INFO frame Round Trip Time
Cumulative Distribution Function
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Figure 13: AVLC Round Trip Time

Important note : SITA is providing logs for all their users whereas ARINC amly providing

data for their 28 largest ATN users as well as neGAOC users. Moreover, ARINC is providing logs
for all their European VGSs whereas SITA is only providing logs of VGSs from which they have
access to (mainly: Norway, Sweden, UK, The Netherlands, Germany, Czech Rep., France,
Switzerland, Austria and Spain). Therefore the CSPs data does not represent the behaviour of
their network as a whole. The trend information for each CSP is valuable and useful but the
comparison between the two CSPs is problematic since different datatsare being compared.

4The Channel loagdthe AVLC RTT distributiomnd thenumber of retransmission distributiorare defined in
the DPMF report catalogue.
5 Friday is observed to have the highest flight traffic of the week.
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Number of retransmissions for the first Friday of the month.

The graph below showghe cumulative distributions per frequency (@nd per CSRor the
CSQ for the number ofretransmissions neededbefore acknowledgementof uplink
AVLC INFO frames conveying ATN packet to Logelast aircraft considering all the VGS
logs.N=0 representssuccesses otthe first attempt, N=1 to N=5 represenisuccesses on
the first to the fifth retransmissions and N>5represents N2T1 events.
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Figure 14: AVLC Uplink INFO frame retransmission count

Important note : SITA is providing logs for all their users whereas ARINC is only providing
data for their 28 largest ATN users as well as neGAOC users. Moreover, ARINC is providj logs
for all their European VGSs whereas SITA is only providing logs of VGSs from which they have
access to (mainly: Norway, Sweden, UK, The Netherlands, Germany, Czech Rep., France,
Switzerland, Austria and Spain). Therefore the CSPs data does not resant the behaviour of
their network as a whole. The trend information for each CSP is valuable and useful but the
comparison between the two CSPs is problematic since different data sets are being compared.
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AVLC Round Trip Time per frequency trend

Thefollowing set of graphs show the95t and the 99" percentile of the AVLC RTT (in
seconds)of acknowledgedAVLC INFO frames conveying ATN packet to Logarst
aircraft for the first Friday of each month for each frequency with the CSC split over the
two CSPs.The RTT axis has a logarithmic scale with the same range for the different
frequencies.The graphs also shows the number of AVLC frames taken into account in
the percentiles calculations (Framecount in linear scale and the 95% confidence
interval (gray area).

ARINC CSC - SITA CSC -
PP e o o AL oY e e B
b B 9% Se- 9% [ M)l 0= 85" —e- 88° [ Migl-]
20 J400k 201 P <400k
] . Beg
10f ] = 1] oY BV anee NEENE =
= F 300k 2 &= f e 300k 2
— N ] = — N il ] o
= F v ] s = - 1 o
2+ Ry 7 ] = 2+ ] =
:HI II.-I-.A-.rhml | |Hmm{] :| bt Gl |mm0

ARDNC MIXED (136 T2MIE) SITATMA (136 7M7)

wET T oKk wET 500k
0 fe 8" —e- 88" [0 Mael ] 085" —e- 88" [T Me|]
201 400k 20| 400k
10} 2 10 | gt Ay B
= F. N\ 4 sk £ = FiT NN J300c £
— [ AN 1".**‘0—-..-” ] =) — [ N Nt ] G
= = 1 2 B f 1 2
2 s Jooox § = E‘Mfzﬂﬂk £
2} = 2} 1 =

—

0 s 1 S e

ARINC EXR (136 8250610 SITABNE (136 T15MI2)

=

20F 500k 2T 500k

Wk 95" —e- 99" T[] Msel ] 0= 95" —e- 99" T[] Mse}-J

20 E 20} 3

1400k ) 1400k
] A ]

10 : : = 10 k o ey =
— F ] 5 _F [o11g| pesteng e g
= I.H,__k;,,\ ooy {300k s = Ty :3{]{]1{ 2
= -y ¥ . B E \_ k g

2+ 2 ; ] [ 2 ] [

1l 100k 1k H H <100k

Hﬂmmm |J_mmmmmmm'{] d b e e G |HH'U
b L T e L T T T T T i o B = T ] = T e L Tt T T T T i o L = ]
oo oo O o oo o oo o oo oo o o oo o oo o
[ e o B PR O [ - B P e ol Y I
BEEZSS9322H88ES [onuran |6SES55233H88ES
oo o = DDDDDDD—. Y L - o oo = DDDDDDD_‘
—.ngwﬁggwgmmwg i fr ﬁgggmgggwgmmwg
SREgREgREE~ESRN ELLED L) RRESgAgRAFRANEgRER O
"logon-list" aircraft

Figure 15: AVLCUplink INFO Round Trip Time per Frequency

Important note : SITA is providing logs for all their users whereas ARINC amly providing

data for their 28 largest ATN uses as well as norRAOC users. Moreover, ARINC is providing logs
for all their European VGSs whereas SITA is only providing logs of VGSs from which they have
access to (mainly: Norway, Sweden, UK, The Netherlands, Germany, Czech Rep., France,
Switzerland, Awstria and Spain). Therefore the CSPs data does not represent trehavior of

their network as a whole. The trend information for each CSP is valuable and useful but the
comparison between the two CSPs is problematic since different data sets are being canagl.
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Uplink delivery success rate

The following set of graphs show theuplink delivery rate of AVLC INFO frames
conveying ATN packet to Logoslbist aircraft for the first Friday of each month for each
frequency with the CSC split over the two CSHSis the probability that an AVLC uplink
INFOframe iscorrectly delivered to the aircraft (ACK received) The graphs also shows
the number of AVLC frames taken into account in the calculations (Msg count in linear
scale= AVLC framecount sent on firstattempt) and the 95% confidence interval (gray

area).

Figure 16: AVLCsuccessful delivery rate per frequency

Important note : SITA is providing logs for all their users whereas ARINC is only providing
data for their 28 largest ATN users as well as neGAOC users. Moreover, ARINC is providing logs
for all their European VGSs whereas SITA is only providing logs of VGSs from which they have
access to (mainly: Norway, Sweden, UK, The Netherlands, Germany, Czech Rep., France,
Switzerland, Austria and Spain). Therefore the CSPs data does not representtibbavior of

their network as a whole. The trend information for each CSP is valuable and useful but the
comparison between the two CSPs is problematic since different data setre being compared.
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