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Data collection/Technical analysis

*  What happened?
* Is DIGITS fulfilling its objectives?

Significance

Support
research

* s everything going fine?

Now and in the future
e What’s the load?

Monitoring

@elnlolIETs [ |s it going along the rules?
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DIGITS in numbers (as of 30-Sep-2020 / DEMOR V2)

Operational domain:
e 8898 logons
e 8174 ADS-C Dialogues

e 82 Aircraft * 137000 ADS-C Reports

e 52704 flights (source nm)

e Average duration 2h14 Test domain:

* 258 airports visited « 19938 Iogons to TESTEDGG

Foue Lo Lt
7757 122535

EEC 15707 794168
ENAV 2914 65808
NATS 4966 139268
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DIGITS in numbers (as of 30-Sep-2020 / DEMOR V2)

e 82 Aircraft

» 52704 flights |
e Average durat
e 258 airportsv

NATS 4966 139268

DIGITS Webinar, 1 & 2-Dec-2020, Data collection/technical analysis




DIGITS in

e 82 Aircraft

» 52704 flights |
e Average durat
e 258 airportsv
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Last minute updates

e 87 Aircraft equipped

e 20k logons @ TESTEDGG early October
e 11k flights @ MUAC soon

* 20k flights @ EEC on 23/11
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Data collection
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Data collection
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Data collection
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Count

Data collection
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ADS-C Dialogues

Periodic and event
contract are requested Periodic and event reports Contracts are cancelled or
and confirmed. are received. User Abort is received.

Reception Termination

Provider
Abort

Re°éor]nection
Strategy

2

DIGITS Webinar, 1 & 2-Dec-2020, Data collection/technical analysis



ADS-C Dialogues

Periodic and event
contract are requested Periodic and event reports Contracts are cancelled or
and confirmed. are received. User Abort is received.

Initiation Reception Termination

Attempts per flight

Craner [soteny | Rl

Provider
DFS 4 A/S 3.46
Abort
EEC Aggressive 5.09
ENAV 2.51
MUAC OPS 1.02
NATS 3.72
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ADS-C Dialogues

Periodic and event
contract are requested Periodic and event reports Contracts are cancelled or
and confirmed. are received. User Abort is received.

Termination

Initiation -

Reception

Average reports per flight

| N T e T T

13.61 10.63 2.98
EEC 47.72 22.39 26.71
ENAV 26.80 13.63 13.17
MUAC 16.24 7.98 3.47 4.80
NATS 23.80 7.45 16.52
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ADS-C Dialogues

Periodic and event
contract are requested Periodic and event reports
and confirmed. are received.

Contracts are cancelled or
User Abort is received.

Initiation Reception

Provider

| Abort

Re'éor]nection
Strategy
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Termination

UA per flight
DFS 0.30
EEC 0.44
ENAV 0.46
MUAC 0.19
NATS 0.08




ADS-C Dialogues

Periodic and event
contract are requested Periodic and event reports Contracts are cancelled or
and confirmed. are received. User Abort is received.

Termination

Initiation Reception

PA/flight
R Provider mDFS =
_ Abort '
Reconnection EEC 1.20
Strategy e
lllllllllllll ENAV 0.63

MUAC 0.03
NATS 0.36
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Bandwidth usage & transmission times

Report size

* Periodic:
average 527 bytes (stdev 223 bytes)

* Event flight-plan-change
average 440 bytes (stdev 225 bytes)

* Event waypoint-change
average 66 bytes (stdev 8 bytes)

 Function of the contract definition.

e Main contributor: EPP
e 21 bytes per EPP point
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Bandwidth usage & transmission times

Periodic report size in function of EPP length
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Bandwidth usage & transmission times

Report size Transmission times

e Periodic: e 95% of the time

average 527 bytes (stdev 223 bytes) * Average: 2.68s

* Event flight-plan-change

average 440 bytes (stdev 225 bytes) * Maximum: 7.64s

* Event waypoint-change
average 66 bytes (stdev 8 bytes) * Longer transition times linked to

reconnections.
 Function of the contract definition.

e Main contributor: EPP
e 21 bytes per EPP point
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Bandwidth usage & transmission times

Report size Transmission times

Periodic:
average 527 bytes (stdev 223 bytes)

* Event flight-plan-change
average 440 bytes (stdev 225 bytes)

* Event waypoint-change .
average 66 bytes (stdev 8 bytes)

 Function of the contract definition.

e Main contributor: EPP
e 21 bytes per EPP point
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Compliance

e ATS-B2 V1 Rev.A standard implementation
* ADS-C Reports compliant to requests and to standards
* Few non compliances found (ADS-Reject, List of connected ATSU...)

e Ground issues
* VGS issue (completely solved early 2020)
e Several issues with the ground systems (solved)
* Some of these issues were related to the size of the PDUs

e Airborne issues
e Several anomalies detected in airborne implementations
* Most will be fixed in next update.
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Takeaways...

e Data collection is required to monitor the infrastructure, to prove its
compliance and to support the development of ground tools using ADS-C
data.

* Despite technical issues, Pj31 DIGITS succeeded in performing a significant
number of flights covering all Europe.

* Alarge amount of ADS-C data has been collected during the demonstration.

* While many analyses have been conducted in DIGITS, many additional
analyses can be (or should be) carried: the collected data is central to
support further research.
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