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• ATC communications have specified performance requirements to ensure safety 
objectives. 

• The ICAO Performance Based Communication and Surveillance (PBCS) provision is a 
globally harmonized framework that prescribes a Required Communications 
Performance (RCP) specification to communication services (CPDLC) and a Required 
Surveillance Performance (RSP) specification to surveillance services (ADS-C) in specified 
airspace. 

• An essential aspect of this PBCS framework involves post-implementation monitoring to 
ensure continued safe operations.

• This includes end-to-end monitoring of the performance of CPDLC and ADS-C, 
monitoring of system availability, and a robust problem reporting, investigation, and 
resolution mechanism to support continuous system improvement and hazard 
mitigation.

• In NZZO oceanic airspace performance is monitored against the CPDLC RCP240/RCP400  
and ADS-C RSP180/RSP400 specifications. 

Introduction
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• ICAO Annex 11 Air Traffic Services paragraph 2.28 Safety Management requires that 
adequate provision shall be made for post-implementation monitoring to verify that the 
defined level of safety continues to be met.

• Annex 11 requires in paragraph 3.3.5.2 that where RCP specifications are applied, 
programmes shall be instituted for monitoring the performance of the infrastructure 
and the participating aircraft against the appropriate RCP specifications, to ensure that 
operations in the applicable airspace continue to meet safety objectives.

• Annex 11 3.3.5.2 requires that the scope of monitoring programmes shall be adequate 
to evaluate communication and/or surveillance performance, as applicable.

• Guidance material relating to the RCP and RSP specifications and monitoring of 
communication and surveillance performance is in the PBCS Manual (Doc 9869).

ICAO requirements and guidance material
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Industry guidance

• PBCS monitoring 

• ICAO PANS-ATM Doc 4444 specifies CPDLC at RCP240 and ADS-C at RSP180 
for the performance based separation standards.

• DO-306 Oceanic Safety and Performance Requirements Standard (Oceanic 
SPR) – Separation Assurance 2 (SA2) supports the use of CPDLC and ADS-C  
for the application of the ICAO performance based separation standards in 
ENR-2 oceanic airspace.

• Other Monitoring

• DO-306 Oceanic SPR Standard defines performance requirements for:
• ATC Communication (ATC Comm) in ENR-2 oceanic airspace with CPDLC 

at RCP400 and ADS-C at RSP400. 
• Separation Assurance 1 (SA1) in ENR-2 supporting lateral separation   

>= 50NM and longitudinal separation >= 10 minutes with CPDLC at 
RCP400 and ADS-C at RSP400.

• HF Voice communications used as secondary communications for the 
application of the performance based separations standards is also 
monitored against RCP400.
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PBCS monitoring and analysis in NZZO

• A monthly monitoring cycle is in use, involving:
• Automated data extraction from the ATM in GOLD format .csv files.
• Manual excel spreadsheet filtering of extracted data for:

• Notified outages.
• Flight sectors where HFDL is used instead of Satcom.

• A web based analysis tool to process filtered data and:
• Automatically extract RCP240 and RSP180 performance for each aircraft.
• Create google earth files to visualise the location of delayed ADS-C reports.

• Analyse poor performers identified by the web based tool:
• Data inspection using excel.
• Using google earth to visualise the location of delayed ADS-C reports.

• Publication of a performance report for New Zealand CAA and Airways 
management.

• Filing problem reports to the Central Reporting Agency (CRA) when required for 
further analysis of performance issues.

• Filing non-compliance reports to PARMO for those aircraft not meeting 95% 
normal operating requirements.

• Working with airline customers to resolve identified performance issues.
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PBCS automated data extraction

• CPDLC and ADS-C data is extracted each month in GOLD format .csv files
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PBCS monitoring and analysis in NZZO

• The raw data is filtered before uploading to our PBCS analysis website e.g.:
• CSP outages -

• Aircraft operates an oceanic sector with no satcom -

• Aircraft has a satcom failure enroute -
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PBCS monitoring and analysis in NZZO

• A web based analysis tool is used for data analysis PBCS Analysis
• For example:

• Extracting consolidated performance for the period

• Extracting performance by fleet/tail

https://pbcsanalysis.herokuapp.com/
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PBCS monitoring and analysis in NZZO

• The web based analysis tool is also used to create Google Earth plots to visualise 
ADS-C latency delays
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PBCS monitoring and analysis in NZZO

• A monthly performance report is 
created which reviews the 
performance issues reported in 
the previous month and current 
performance issues from the 
current month.

• This is an extract from our April 
2023 report:
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PBCS monitoring and analysis in NZZO

• When required problem reports are filed on the CRA website to enable further 
investigation and non-compliance reports are filed with our regional monitoring 
agency (PARMO):
• CRA Problem Report

• Non-compliance report to PARMO
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Case Study #1 – ANZ A20N

• Between April 2020 and March 2021 the ANZ A20N fleet 
recorded performance below RSP180 requirements in the 
vicinity of Norfolk Island. 

• The following series of slides illustrate our monthly reporting on 
the fleet performance during this period

• The slides are actual extracts from our monthly reports.
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N – August 2020 (1)
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Case Study #1 – ANZ A20N – August 2020 (2)
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Case Study #1 – ANZ A20N – August 2020 (3)
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N
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Case Study #1 – ANZ A20N

• The ANZ A20N fleet no longer operate on Norfolk 
Island sectors.

• The Norfolk Island VHF RGS (NLK1) was restored to 
service in July 2022.
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Case Study #1 – ANZ A20N – Google Earth display

Airways finds that the ability to display the latency observed with each ADS-C data point

on Google Earth is useful when investigating performance problems. Our PBCS analysis

tool enables the creation of Google Earth formatted files that display selected ADS-C data

points from our on-line database or from imported .csv files.

An example of a Google Earth display helping identify a performance problem is

illustrated below. This is a Google Earth display of the delayed reports observed from

ANZ A20N aircraft in early 2021 in the vicinity of Norfolk Island.
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Case Study #1– ANZ A20N – Google Earth display

A more detailed display of the delays observed around Norfolk Island is illustrated below.

This also shows the information that can be displayed for each data point which is

accessible by a mouse click on the data point.
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Google Earth displays - Additional Information

The interface used to create the Google Earth files from the database or imported .csv

files is illustrated below. The interface allows the user to select data points from the

database or import a .csv file in GOLD format. The user then names the Google Earth file

and selects the required icons and colours for each of three latency ranges (<90”, 90-

180”, >180”) that can be displayed.
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Case Study #2 – FJI A332

The FJI A332 fleet had ongoing performance issues through 2021 with PBCS non-

compliance reports filed with PARMO in January and February 2021 and a CRA problem

report raised and updated.

We also worked directly with Fiji Airways and appraised them of the monthly

performance results as they worked on the issue through 2021.

The latency delays observed were associated with excessive switching between the

AME1, AME2, APK1, and APK2 satellite RGS. This issue was resolved by Fiji Airways

and the consolidated performance from the FJI A332 fleet for the period December 2021

to February 2022 is illustrated below.
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Case Study #3 – FJI A333

The FJI A333 aircraft had ongoing issues through 2020 and a CRA
problem report was raised and a PBCS non-compliance report filed
with PARMO in 2020. Fiji Airways stopped filing PBCS status for the
aircraft during 2020.

The airline continued working towards a resolution and in October
2022 were again filing PBCS RSP180 status. Performance observed
since that time continues to meet PBCS requirements.
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Case Study #4 – TMN B763

The aircraft is not PBCS certified. The performance degradation observed is due to two

reasons: first the aircraft uses HFDL in a “next on busy” mode with satcom; and second,

latency delays caused by VHF Satcom transition issues when departing New Zealand

airspace and in the Tasman Sea in the vicinity of Lord Howe Island.

Paddle = HF
Circle = Satcom
Square = VHF

Pink = 90”-180”
Red = >180”



• In 2009 Airways filed a CRA problem report on significant ADS-C 
downlink delays from B777 using SITA RGS in VHF transition 
areas

• Boeing subsequently identified an issue with transitions into 
SATCOM from SITA VHF coverage and a software fix was 
implemented in the AIMS Block Point 14 upgrade.

Case Study #5 – Pre-PBCS B777 VDL-Satcom transition delays
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• In our June 2022 performance report 
Airways reported on a deterioration 
with ANZ B77W. Fleet had recently 
been re-activated from long term 
storage during the pandemic.

• Investigation showed that the delays 
were associated with late satellite 
RGS transitions occurring on 
southbound routes from North 
America when the aircraft transitions 
from the Americas (AME) satellite to 
the Asia-Pacific (APK) satellite as 
illustrated. 

Case Study #6 – ANZ B77W
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• A check of the Tahiti data showed the aircraft meeting PBCS 
requirements in NTAA.

• Air New Zealand investigation showed that the late transition from 
the Americas to the Pacific I4 satellite was caused by the Aircraft 
ORT having the MTSAT satellite with priority for Pacific coverage. 

Case Study #6 – ANZ B77W

• | FIT-Asia 13 2023



• The MTSAT satellite had been withdrawn from service while the 
aircraft were in storage.

• The aircraft ORT were modified between July and September to 
remove MTSAT and PBCS requirements are now met.

Case Study #6 – ANZ B77W
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Thank you
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