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Overview
• Data link performance – airspace level 

evaluation
– Summary for aggregate airspace and by media 

type
– By SATCOM path identifier
– FANS over Iridium
– FANS over SwiftBroadband

• Data link performance – aircraft level 
evaluation
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PERFORMANCE BY MEDIA TYPE
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Performance by Media Type
Oakland

Media 
Type

ADS-C CPDLC
Count of ADS-C 

Downlink 
Messages

ADS-C 
95%

ADS-C 
99.9%

Count of CPDLC 
Transactions

ACTP 
95%

ACTP 
99.9%

ACP
95%

ACP 
99.9%

Performance Criteria RSP 180 RCP 240
Aggregate 3,177,308 98.9% 99.6% 306,146 99.3% 99.6% 99.2% 99.5%

SAT 2,776,704 98.9% 99.6% 283,954 99.5% 99.7% 99.4% 99.6%

VHF 393,275 98.9% 99.6% 16,731 99.9% 99.9% 99.7% 99.8%

HF 7,290 63.2% 76.6% 158 59.5% 67.7% 67.1% 71.5%

SAT-VHF 1,836 94.1% 95.8% 89.9% 90.8%

VHF-SAT 1,364 95.7% 97.9% 96.7% 97.9%

SAT-HF 984 82.5% 86.8% 85.4% 87.9%

HF-SAT 987 97.6% 98.6% 97.5% 98.7%

VHF-HF 61 80.3% 88.5% 85.3% 85.3%

HF-VHF 71 90.1% 94.4% 94.4% 94.4%

January – June 2020

81,362
data link flights
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Performance by Media Type
Anchorage

Media 
Type

ADS-C CPDLC
Count of ADS-C 

Downlink 
Messages

ADS-C 
95%

ADS-C 
99.9%

Count of CPDLC 
Transactions

ACTP 
95%

ACTP 
99.9% ACP 95% ACP 

99.9%

Performance Criteria RSP 180 RCP 240

Aggregate 1,118,605 98.7% 99.6% 70,739 99.2% 99.5% 99.1% 99.3%

SAT 704,825 98.4% 99.6% 48,431 99.4% 99.6% 99.1% 99.3%

VHF 408,865 99.7% 99.9% 19,992 99.9% 100.0% 99.8% 99.9%

HF 4,878 69.9% 82.2% 131 43.5% 49.6% 35.9% 43.5%

SAT-VHF 795 98.7% 99.1% 98.5% 99.1%

VHF-SAT 913 87.0% 95.7% 96.9% 97.6%

SAT-HF 122 78.7% 85.3% 83.6% 86.9%

HF-SAT 323 97.5% 98.1% 96.6% 97.5%

VHF-HF 18 88.9% 88.9% 88.9% 94.4%

HF-VHF 14 92.9% 100.0% 85.7% 92.9%

January – June 2020

34,443
data link flights
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PERFORMANCE FOR SATCOM 
PATHS
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Satellite 
Service 

Provider (SSP)

Satellite Service Ground Station Location ARINC ACARS 
Identifiers

SITA ACARS 
Identifiers

Iridium All Short Burst Data Primary: Tempe, Arizona, US
Secondary: None

IG1 IGW1

Inmarsat AORE
(3F5 at 
54°W)

Classic Aero Burum, Netherlands XXN AOE6

Swift Broadband-Safety N/A N/A N/A

EMEA
(AF1 at 25°E)

Classic Aero over I-4 Primary: Fucino, Italy
Secondary: Burum, Netherlands

XXF EUA1

Classic Aero over I-4 
(virtual I-3 IOR)

Burum, Netherlands XXI EUA2

Swift Broadband-Safety Primary: Burum, Netherlands
Secondary: Fucino, Italy

XXB EUA9

APAC
(4F1 at 
143.5°E)

Classic Aero over I-4 Primary: Paumalu, Hawaii, US
Secondary: Auckland, New Zealand

XXA
(XXQ temporarily for 

maintenance)

APK1

Classic Aero over I-4 
(virtual I-3 POR)

Perth, Australia XXP APK2

Swift Broadband-Safety Primary: Paumalu, Hawaii, US
Secondary: Auckland, New Zealand

XXS APK9

AMER
(4F3 at 
98°W)

Classic Aero over I-4 Primary: Paumalu, Hawaii, US
Secondary: Auckland, New Zealand

XXH AME1

Classic Aero over I-4 
(virtual I-3 AORW)

Laurentides, CA XXW AME2

Swift Broadband-Safety Primary: Paumalu, Hawaii, US
Secondary: Laurentides, CA

XXU AMR9

MEAS
(4F2 at 64°E)

Swift Broadband-Safety Primary: Burum, Netherlands
Secondary: Fucino, Italy

XXM MEA9
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AOE6/XXN ADS-C position reports – Dec 2019

SSP Satellite Service
Ground Station 

Location
ARINC 

SITA

Inmarsat AORE (3F5 
at 54°W)

Classic Aero Burum, 
Netherlands

XXN AOE6
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FANS OVER IRIDIUM
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FANS OVER SWIFT BROADBAND
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FANS over SBB Data Link Usage

Jan-Jun 2020 KZAK

FANS data link airframes using SBB 23

Total flights observed 2418
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Good performer – Dec 2019

99.8% within 90 sec

100% within 180 sec

Poor performer – Dec 2019

97.9% within 90 sec

98.2% within 180 sec
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• Monthly monitoring processes being coordinated for 
ATSPs to compile and send reports for cases of airframe 
non-compliance to the relevant Regional Monitoring 
Agencies (RMAs)

• Focuses more on timely identification and investigation of 
non-compliant airframes 

• To be effective, will rely on well defined processes and 
clear coordination between ATSPs, RMAs, State 
regulators, Operators

PBCS Aircraft Performance Monitoring Programs 
Monthly reporting
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Non-compliance reporting

RMA: regional monitoring agency
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ICAO Endorsed Regional Monitoring Agencies (RMAs) 

CARSAMMA

Mid RMA

China RMA

ARMA

AAMA

Eurasia RMA

NAT CMA

Eur RMA

MAAR

NAARMO

PARMO

SATMA

Japan RMA

AAMA Australian Airspace Monitoring Agency

ARMA African and Indian Ocean (AFI) Regional Monitoring Agency

CARSAMMA Caribbean and South American Monitoring Agency

China RMA China Regional Monitoring Agency

EurAsia RMA Regional Monitoring Agency Eurasia

Eur RMA European Regional Monitoring Agency

Japan RMA Japan Regional Monitoring Agency

MAAR Monitoring Agency for Asia Region

Mid RMA Middle East Regional Monitoring Agency 

NAARMO North American Approvals Registry and Monitoring Org

NAT CMA North Atlantic Central Monitoring Agency

PARMO Pacific Approvals Registry and Monitoring Organization

SATMA South Atlantic Monitoring Agency
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ATSP monthly monitoring process

Compile data
Identify airframes below 
95% for RSP180 and/or 

RCP240

Check if these aircraft filed 
P2/RSP180 during the past 

month

Investigate further
- Assess scope using data 

from other periods and 
other FIRS (if applicable)

- Determine if a known 
issue

If aircraft DID file 
P2/RSP180:Submit non-

compliance report to 
relevant RMA

If aircraft DID NOT file 
P2/RSP180: Contact 

operator if possible, or 
Submit problem report to 

FANS-CRA (DLMA) for 
further investigation
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Non-compliance reporting
Monitoring period: June-August 2020

Airspace: Oakland

Total aircraft observed 
using data link 1,829

Have 100 or more ADS-C 
downlink reports and/or 
CPDLC transactions

1,346

Observed below 95% 
for RSP180 and/or RCP240 42

Filed P2/RSP180 6

Reported to PARMO 4
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Non-compliance reporting
Monitoring period: June-August 2020

Airspace: Anchorage

Total aircraft observed 
using data link 1,264

Have 100 or more ADS-C  
downlink reports and/or 
CPDLC transactions

888

Observed below 95% 
for RSP180 and/or RCP240 18

Filed P2/RSP180 11

Reported to PARMO 8
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ATSP Investigation…
 Check if performance issue occurred on one leg during 

monitoring period and was subsequently resolved 
 Check media types of reports > 90 seconds (and reports before 

and after)
 Helps identify or confirm HF data link problems, media transition problems, 

specific media/path problem
 Plot position reports and check locations of reports > 90 

seconds
 Helps identify if delays occur in VHF/SAT or SAT/SAT transition areas, FIR 

boundaries
 Check performance in 2 previous months

 Helps identify ongoing vs. new problems, scope of problem
 Check estimated PORT if ACP < 95%

 *May* help identify abnormal pilot response behavior
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FAA PBCS Analysis Tool

• Platforms used
– Front end: Tableau
– Data processing: Python

• Input data: PBCS-formatted ACP and ASP files

• Used to support investigations of non-
compliant aircraft to determine cause, when 
possible, and whether a report should be 
generated
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Sample PBCS ATSP Non-compliance Report Form

Report Date: 7/27/2020

Period of observed non-compliance: Jan-Mar 2020

Reporting Air Traffic Service Provider (ATSP): FAA - Oakland

Contact email address(es) at Reporting ATSP: FAAPBCSmonitoring@faa.gov
Reporting to Regional Monitoring Agency 
(RMA): PARMO

ICAO CODE: XXX

Airline Operator: XXX Inc.

State of Operator/Registry: United States

PBCS Data

FIR 4-letter ICAO 
Aircraft Type Registration

ADS-C 
downlink 
Message 
Counts

95% RSP 180 
Benchmark CPDLC 

Transaction 
Counts

95% RCP 240 
benchmark

Issue codeASP ACP

<=90 sec <=180 sec

KZAK B772 Reg 1 410 93.41% 25 96.00% (*1)(*3)

KZAK B772 Reg 2 290 94.48% 21 95.24% (*1)

mailto:FAAPBCSmonitoring@faa.gov


Issue code Explanation Recommendation(s)
(*1)  Delayed reports around 
VHF/SAT transitions.

This note is used when ADS-C or CPDLC reports are observed with 
delays when there is mixed media usage in the sequence of reports 
before, at or after the delayed reports (ex.: 
VHF/VHF/SAT/VHF/SAT).

- Review "NAT OPS Bulletin 2019_003: Data Link Performance Improvement 
Options" and recommended solutions/actions (Problem/Issue #2).

(*2)  Delayed reports via HF 
media.

This note is used when delayed ADS-C or CPDLC reports are 
observed to be delivered via HF data link (HFDL) or near reports 
delivered via HFDL. Check whether this appears to be a SATCOM 
failure with one flight or a period during the flight, or more 
continuous, intermittent use of HFDL. Potential issue with aircraft 
media priority settings.

- Review "NAT OPS Bulletin 2019_003: Data Link Performance Improvement 
Options" and recommended solutions/actions (Problem/Issue #1, #4, #9). 
- Review all Service Information Letters (SILs) and Software Bulletins (SBs) released 
from Satcom avionics manufacturers, particularly advice on Operator Requirement 
Table (ORT) set-up.
- Operator should be aware that HFDL DOES NOT meet the RCP/RSP criterias for 
PBCS operations.

(*3) Delayed reports due to 
Inmarsat satellite to satellite 
transition (aircraft) or satellite 
problems (network). 

This note is used when ADS-C or CPDLC reports are observed with 
delays and its noticed that there is a switch sequence between 
different or same Inmarsat satellite paths (Ex.:  XXF/XXH/XXF/XXH). 
One known area where this occurs in the NAT is at 30W longitude. 
If multiple aircraft observed with same issue around same time, 
may be a network-related issue and ATSP may want to report to 
FANS-CRA/DLMA.

- Review all Service Information Letters (SILs) and Software Bulletins (SBs) released 
from Satcom avionics manufacturers, particularly advice on Operator Requirement 
Table (ORT) set-up. 
- Check with contracted Data Link Service Provider and Satellite Service Provider for 
possible coverage problems.

(*4) Delayed reports due to 
Iridium avionics (aircraft) or 
satellite problems (network). 

This note is used when ADS-C or CPDLC reports are observed with 
delays via Iridium satellite paths (IG1, IGW1). If multiple aircraft 
observed with same issue around same time, may be a network-
related issue and ATSP may want to report to FANS-CRA/DLMA.

- Check for SATCOM radio/unit problems.

(*5) Reported only on VHF 
and/or HF.

This note is used when delayed ADS-C reports or CPDLC messages 
are observed via VHF and/or HF only (no SATCOM). This might 
indicate that SATCOM unit is defective or became unavailable 
during flight. Check if this issue is observed during one flight or part 
of one flight only, or whether it is an ongoing problem. If not 
observed on subsequent flights, the issue may have been 
addressed.

- Operator should not declare PBCS if SATCOM not available.
- Check for SATCOM radio/unit problems.
- Flight crew should inform ATC if SATCOM becomes unavailable during flight.

(*6) Poor ACP due to high PORT. This note is used when its found that the delayed CPDLC 
transactions are caused by high pilot operational response time 
(PORT).

- Review "NAT OPS Bulletin 2019_003: Data Link Performance Improvement 
Options" and recommended solutions/actions (Problem/Issue #6).
- Review procedures to reduce pilot operational response time (PORT) to CPDLC 
messages.

(*7) Aircraft data link connection 
problems detected.

This note is used when we can identify that delays happened on 
periods that disconnections and reconnections have been 
performed. Check whether this appears to be a problem with one 
flight or a period during one flight, or whether it is an ongoing 
problem. If problem is not observed on later flights, the issue may 
have been addressed.

- Review "NAT OPS Bulletin 2019_003: Data Link Performance Improvement 
Options" and recommended solutions/actions (Problem/Issue #8 unknown cause).

(*8) Delays related to specific 
VHF station.

This note is used when the delayed ADS-C reports and CPDLC 
messages are observed via a specific VHF ground station. If multiple 
aircraft observed with same issue, ATSP may want to report to 
FANS-CRA/DLMA as a VHF station issue.

- Review "NAT OPS Bulletin 2019_003: Data Link Performance Improvement 
Options" and recommended solutions/actions (Problem/Issue #2).

(*9) FMS time before ATC uplink 
time.  Clock setting not 
syncronized with GPS. 

This note is used when its found that the FMS response time is 
earlier than the ATC uplink time. According to aircraft 
manufacturers this happens when clock is set manually and not 
being set by synchronization with GPS source.

- Review procedures for clock settings to be set to GPS clock instead of manual set 
of clock. 
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Top cause for non-compliance:
VHF/SAT transition areas

• Aircraft flying on routes with higher 
concentrations of VHF/SAT transition areas 
typically observed with lower performance

• Mitigations have been provided by OEMS –
important to consult for solutions available for 
specific aircraft types
– Some aircraft have software updates available that have 

implemented changes to timer values that improve media 
transition performance  
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Data link performance improvement options

– VHF-to-SATCOM transitions Transitions from using VHF to using SATCOM, 
especially when they occur repeatedly in a short period of time, reduce datalink 
performance because the ACARS protocols are generally designed to minimize 
cost (by persistently attempting to use less-costly VHF), not maximize 
performance.

– Solutions:
1. Disable VHF datalink just prior to entering oceanic airspace Implement flight crew 

procedures to disable VHF datalink (usually by placing the VHF radio used for VHF 
datalink into voice mode) just prior to entering oceanic airspace in order to proactively 
force SATCOM use.  (Conversely, enable VHF datalink when exiting oceanic airspace.)

2. Implement more precise VHF region definitions In avionics that offer the capability to 
prefer specified subnetworks in defined geographic regions, implement more precise VHF 
region definitions that exclude areas of the world with only intermittent VHF subnetwork 
coverage in order to force SATCOM use in those areas.

3. Implement ARINC 618 RAT1 timer Upgrade ACARS router avionics (CMU or 
equivalent) software to include the new ARINC 618 RAT1 timer when it becomes 
available.  This timer is intended to improve performance for FANS downlink messages 
during VHF-to-SATCOM transitions by additionally attempting to send a message via 
SATCOM when attempts to send it via VHF have not been successful for 60 seconds 
(such as when exiting land-based VHF coverage).

Information provided by the DLMA/CRA
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– HF datalink – next-on-busy Airbus ATSU and Rockwell Collins CMU-
900 avionics may implement a feature called “next-on-busy” by which 
those avionics send a new downlink message via HF datalink if SATCOM 
is busy sending a previous downlink, instead of waiting for SATCOM to 
finish sending the previous downlink. This is a good design idea in theory, 
but in practice it reduces datalink performance because the avionics can 
actually deliver the new downlink more quickly if they wait for SATCOM to 
finish sending the previous downlink.

– Solution: Work with Airbus and Rockwell Collins to disable the next-on-
busy feature.  (For the Rockwell Collins CMU-900 with recent software, 
this can be done with a database update.)

Information provided by the DLMA/CRA

Data link performance improvement options (2 of 3)
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– HF datalink – general HF datalink performance has not 
been demonstrated to meet the RCP240 and RSP180 
specifications, although for various reasons the avionics 
may send FANS downlink messages via HF datalink.

– Solutions:
• Manually prevent HF datalink use Prevent HF datalink use 

manually by implementing flight crew procedures to disable HF 
datalink.

• Automatically prevent HF datalink use Prevent HF datalink use 
automatically with capable avionics (for example, by deselecting 
HF datalink as an allowed subnetwork for FANS downlink 
messages in the 777 DCMF AMI or 787 CMF AMI).

Information provided by the DLMA/CRA

Data link performance improvement options (3 of 3)
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Questions
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