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1 Introduction 

1.1 Purpose 
The purpose of this document is to propose a set of parameters for monitoring the performance of the 
CPDLC system in Europe as well as to propose how those parameters could be measured. It is 
intended to form the basis for a discussion between the ANSPs, the Link CRO, and the various 
national supervisory authorities to establish a common undertstanding of what the regulations require. 

The Link CRO will require additional data in order to investigate the causes of any performance or 
functional problems that may occur in the system. The scope of this additional data will be the subject 
of a separate paper to be developed and may include some more detailed monitoring of the 
communications performance (e.g. transport and network level monitoring).  

1.2 Monitoring Objectives  
The prime objective of monitoring the system is to ensure that it operates smoothly and efficiently; to 
ensure that performance problems are identified if they occur and to monitor trends in performance so 
that action can be taken before the performance becomes unacceptable.  

This objective is reflected in the data link services and network management regulations, so more 
formally the objectives of the monitoring can be stated as: 

• To allow ANSPs to fulfil their obligations of article 5, paragraph 6 of EC regulation 29/2009 to 
“…monitor the quality of service of communication services and verify their conformance with 
the level of performance required for the operational environment under their responsibility”.  
The regulation refers to ED120 [1] as the source of the performance requirements. 

• To provide the network manager with the information required to monitor and improve the 
overall performance of the network and to support operational stakeholders to meet the 
obligations placed on them1. This includes monitoring the radio channel utilisation2 to plan for 
future needs and also monitoring the speed of CPDLC deployment; the 29/2009 regulation 
foresees 75% of flights to use CPDLC by 2015 in order to achieve the expected efficiency 
gains.  

1.3 Structure 
The document is structured as follows: 

• Section 1: Introduction.  

• Section 2: Proposes a set of parameters for monitoring performance.  

• Section 3: Proposes a corresponding set of reports to be created.  

• Section 4: Contains references. 

• Appendix A: Shows the allocation of requirements across elements of the system. 

• Appendix B: Describes some practical limitations affecting which requirements from ED120 
can be measured.  

• Appendix C: Contains a detailed explanation of each parameter and how it would be 
measured.  

 

 

 

 

                                                      
1 This is a paraphrasing of Article 4 of regulation 677/2011 
2 This subject is dealt with in a separate discussion paper [4]. 
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2 Performance Monitoring Parameters 
This section proposes a set of parameters to monitor and a supporting rationale. It first considers the 
high level scope of the monitoring required and then proposes a set of parameters to a) monitor the 
system performance and b) monitor the speed of implementation. 

2.1 High level scope 
Regulation 29/2009 only applies to traffic operating above FL285 using ATN, but in practice CPDLC 
will also be used in airspace below FL285 and there will be many FANS1/A aircraft that will be 
‘accommodated’.  

Only monitoring flights operating above FL285 would make the calculation of the statistics very 
difficult and it makes more operational sense to monitor the CPDLC service across the airspace in 
which it is provided, so it is proposed not to limit the monitoring to flights operating above FL285.  

Several states are planning to accommodate FANS1/A aircraft and these aircraft will be expected to 
exhibit the same performance characteristics as the ATN fleet (as defined by ED120). In order to 
monitor the full implementation of CPDLC it is proposed to also monitor the performance of FANS1/A 
aircraft and report their performance separately from the ATN aircraft. 

2.2 Monitoring system performance 
ED120 is the source of the performance requirements for CPDLC irrespective of what technology is 
used i.e. it applies to both FANS 1/A and ATN aircraft. Regulation 29/2009 refers to it as the source 
for performance requirements and as such it forms the foundation for monitoring the performance of 
the services required by the regulation.  

However it needs to be kept in mind that the purpose of monitoring the system performance is to 
ensure the smooth and efficient operation of the system, not specifically to measure every 
requirement from ED120. Compliance with the required performance characteristics should be 
established through specific acceptance testing of the system components; it is not the purpose of the 
ongoing performance monitoring.  

The OLDI specification is also used to support the transfer of the CPDLC connection between 
adjacent centres and this also needs to be considered. 

2.2.1 How requirements are stated in ED120 
The requirements in ED120 are stated in terms of the overall required communication performance 
(RCP) which is the total time from the initiation to the completion of a transaction. It is made up of a 
transaction time (TRN) plus the time taken to compose the CPDLC message and display the 
information to the flight crew or controller (the “Initiator” time). The transaction time (TRN) is divided 
into two elements: a Required Communications Technical Performance (RCTP) which is the time 
taken by the technical systems to exchange the data between the air/ground/air and the ‘Responder’ 
time which is the time taken by the human to react to the message received. 

The diagram below illustrates the ED120 terminology using an exchange initiated by the flight crew, 
but the terms also apply to transactions initiated by the controller. 
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Figure 1: ED120 Breakdown of Transaction Time 

Requirements are expressed in ED120 as an expiration time (ET), a transaction time for 95% of all 
transactions (TT95), a continuity probability (C) , a probability of the availability of the service as a 
whole (APROVISION), a probability of availability of the service for a particular aircraft (AUSE), and an 
integrity level(I).  

The table below shows the descriptions of the various parameters as given in ED78a. 

Parameters Value Description 

Transaction Expiration 
Time (ETRCP) 

Time Maximum time for completion of a transaction after 
which peer parties should revert to an alternative 
procedure. 
 
The rate at which a transaction expiration time can 
be exceeded is determined by the continuity 
parameter 

95% Transaction Time 
(TT95) 

 

Time 95% 

 

Time before which 95% of the transactions are 
completed. 
This is the time at which controllers and pilots can 
nominally accept the system performance and 
represents normal operating performance. 

Continuity (CRCP) Probability That the transaction will be completed before the 
transaction expiration time, assuming that the 
communication system is available when the 
transaction is initiated 

Availability (ARCP
3) Probability 

That the communication system between the two 
parties is in service when it is needed 
 

Availability (AProvision) Probability 
That communication with all aircraft in the area is in 
service. 
 

Integrity (IRCP) Acceptable 
Rate 

Of transactions completed with undetected error. 

Figure 2 : ED78a Definitions of performance parameters 

                                                      
3 This corresponds to the AUSE defined in ED120. 
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2.2.2 Scope of interest from ED120 
There are many requirements in ED120 which are not of interest for the purposes of performance 
monitoring of the data link services. The regulation 29/2009 only applies to en-route and only to a 
subset of the services specified in ED120.  

The Expiration Timer (ET) is a system parameter after which the transaction is considered to have 
timed out. It is used in the definition of Continuity (C) such that continuity represents the probability 
that transactions complete within ET. 

The RCP values are often not specified in ED120. In practice it is the TRN values that are of interest 
for monitoring the system performance. The difference between the RCP value and the TRN values is 
the initiator portion and is governed by the design of the system HMI in the aircraft and the ATSU. 

So the performance requirements from ED120 that are of interest are the TRN allocation values for 
the transaction time, continuity, availability and integrity requirements that apply in the en-route 
environment for the DLIC, ACM, ACL, and AMC services.  

Integrity is defined as the acceptable rate of transactions having undetectable errors and so by 
definition (since the errors are undetectable) cannot be regularly monitored. Integrity requirements 
have to be satisfied at the design stage. 

The relevant requirements for the individual services are reproduced in Figure 3 below. 

 

Parameter Expiration 
Timer (ET) 

Transaction 
Time (95%) 

Continuity Availability 
(Use) 

Availability 
(Provision) 

Integrity 

DLIC initiation  60 30 0.99 0.993 0.999 10-5 

DLIC Contact  120 60 0.99 0.993 0.999 10-5 

ACM 120 60 0.99 0.993 0.999 10-5 

ACL Flight Crew Initiated 270 60 0.99 0.993 0.999 10-5 

ACL Controller Initiated 120 60 0.99 0.993 0.999 10-5 

AMC     0.999 10-3 

Figure 3 : Key performance requirements from ED120 

These are the end-to-end performance requirements for transactions that in principle4 should be 
monitored. These requirements are further broken down in ED120 to differentiate between the time 
taken by the system (“RCTP”) and the time taken by the pilot/controller to respond (“Responder”). The 
RCTP component is further broken down in ED120 to allocate time to the avionics and the ground 
system (including ACSP).  

The proposed breakdown and allocation of the RCTP between avionics and the ground system in 
ED120 was considered overly restrictive since the delays incurred in different parts of the system are 
considered independent and so a longer delay in one part may be compensated for by a shorter delay 
in another part while still achieving the overall performance requirement. So a different allocation of 
the overall requirement has been agreed [2]  for use by Link 2000+ which allocates the RCTP delays 
across three system components: i) Avionics, ii) ACSP, and iii) ATSU. It then defines a set of 
message based (rather than transaction based) requirements, which are reproduced in Appendix A. 

ED-120 expresses Continuity as a probability per flight hour that the transaction completes 
successfully. However, the concept of probability per flight hour is not considered meaningful so a 
more straightforward probability per transaction is preferred in [2]. In order to transform the 
requirement from a value per flight hour to a value per transaction it has been assumed that there will 
be ten transactions per hour, so the continuity requirement is made more stringent by a factor of ten 

                                                      
4 With the exception of the Integrity requirements 
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i.e. the Continuity per transaction should be 99.9%. This value is consistent with the draft material 
currently being prepared by SC214/WG-78. 

Whether all these requirements need to be monitored and how far the end-to-end requirements 
should be broken down for monitoring is a matter of judgment and is discussed in the following 
section. 

2.2.3 Appropriate level of monitoring performance from ED120 
This section discusses to what level of granularity the performance requirements from ED120 should 
be monitored. It is clear that the overall performance requirements should be monitored, but whether 
each requirement needs to be measured for each service and how far those overall figures should be 
broken down is open to question. There are several factors to consider: 

• Whether to monitor the response time of the system separately from the pilot/controller 
response time. 

• Whether to monitor the pilot response time separately from the controllers. 

• Whether to monitor the performance of different parts of the system separately. 

• Whether to differentiate between the different services. 

• How to measure availability. 

As mentioned earlier it is not the objective of the ongoing performance monitoring to establish formal 
compliance with the ED120 requirements; monitoring is not a form of acceptance testing. The 
objective is to monitor the performance of CPDLC at a suitable level to ensure that performance 
problems can be identified for more detailed investigation and also to monitor trends in performance 
so that action can be taken before the performance becomes unacceptable. So although the ED120 
requirements are used as the basis for identifying a set of parameters to monitor and provides 
guidance for the expected performance, it is not necessary and indeed not practical in some cases5, 
to measure performance using the precise definitions given in ED120.  

2.2.3.1 System v Human  
Differentiating between the time taken by the system and the time taken by the pilot or controller to 
respond is necessary to monitor the overall performance of the technical system and to foresee 
technical performance problems that may arise as the deployment progresses. So this level of 
breakdown seems obvious. 

2.2.3.2 Pilot and Controller Responses  
Monitoring the response time of the pilots and controllers will allow human factors to be measured; 
problems in procedures or HMI may be identified and improvements could be measured. So it is 
proposed to monitor pilot and controller response times.  How widely these figures should be 
published would need to be discussed. 

Regularly monitoring the different types of operational response (e.g. WILCO or UNABLE by the pilot) 
although possible is not considered worthwhile. The vast majority of responses will be WILCO and all 
responses are valid and do not indicate any problem with the system. 

2.2.3.3 Breaking down the system 
The requirements given in Figure 3 represent the end-to-end performance requirements. As stated 
previously these requirements have been broken down and allocated between the human and the 
system, and the system allocation has been divided between the avionics, the ACSP and the ATSU.  

Differentiating between the time taken by the avionics, ACSP and the ATSU would help identify the 
source of any system performance problems but it poses some problems. Firstly there is no current 
means of measuring the time taken by the avionics to process an incoming or outgoing message 
(without special instrumented versions of the avionics). So regularly monitoring the performance of 
the avionics is not possible. However it is possible to investigate the performance of specific 
                                                      
5 Appendix B identifies some of the practical limitations on strictly measuring ED120 requirements. 
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aircraft/avionic configurations using specialist recording equipment and this must continue to be the 
case after deployment when necessary. 

Similarly establishing the time taken by the ATSU systems would mean recording and timestamping 
each message as it was received from the ACSP and as it was displayed to the controller. Typically 
ground systems will not record the time at which the information was actually displayed to the 
controller and there is no requirement to do so. Similarly systems may not record the data at the 
precise point of reception from the ACSP. So regularly monitoring the performance against a strict 
definition of the requirement is not practical.  However it must be possible to investigate the 
performance of the ground systems in detail when required using specialist recording equipment if 
necessary, in much the same way as for the avionics. The general performance of the system will be 
monitored using other parameters, but if a performance problem is identified it must be possible to 
investigate whether this problem occurs within the ground system and if so where.  

Measuring the ACSP performance precisely would require recording information as it was received in 
the aircraft and this is not done except for specific flight trials when specialist equipment is installed. 
However it is possible to provide a measure of the ACSP performance using only the recordings 
available on the ground. A ‘technical round trip delay’ can be measured (as proposed in [3]) which 
would measure the delay between the ground system sending a CPDLC message and receiving the 
corresponding logical acknowledgement from the aircraft. This is not a perfect measurement of the 
ACSP performance as it will include an element of processing by the avionics and the ground system, 
but it will give a good indication of the ACSP performance and will allow problems to be identified 
which can then be more thoroughly investigated if required. 

2.2.3.4 Differentiating between Services 
Although the requirements have been stated separately for each type of service, it could be argued 
that it is not necessary to monitor the performance separately for each service. If the actual 
implementation treats the different services the same then there is little to be gained by separately 
monitoring the performance of each service as it would not have any real significance.  

The total set of data link services are provided by two different applications (CM and CPDLC) which 
are likely to be implemented differently so it is proposed to monitor the CM application service (DLIC) 
separately from the CPDLC application services (ACM, ACL and AMC). 

In practice there will be very little difference between sending one type of CPDLC message and 
another; they all use the same systems, it is just the operational meaning of the messages that differs 
between the services used. So it is not proposed to monitor the performance of the different CPDLC 
services separately, although the CPDLC transactions initiated by the controller should be monitored 
separately from the CPDLC transactions initiated by the pilot as they have different expiration timers. 

2.2.3.5 Measuring Availability 
Gathering data to measure availability accurately is also problematic.  The most obvious indication of 
a loss of availability for an individual aircraft is a Provider Abort. This occurs when there is a lack of 
Air Ground connectivity for 6 minutes after which the system is considered to be unavailable. 
However it is not simple to determine precisely at what time the system becomes available again. It is 
possible that the pilot or controller may choose not to re-establish CPDLC even though it would be 
technically possible and so the system should be considered as available.  

It is proposed therefore to report the number of Provider Aborts as well as any connection problems 
reported manually by flight crews or controllers, rather than to calculate a formal probability of the 
system being available when needed.  

2.2.4 Monitoring OLDI  
The OLDI specification [4] includes two messages to support Air / Ground data link: the Logon 
Forward message (LOF) and the Next Authority Notified message (NAN). 

The LOF message is used to transfer logon parameters (FANS or ATN) from one control centre to the 
next. The NAN message is used to notify the receiving control centre that it can initiate a CPDLC start 
request with the aircraft because the aircraft is authorised to accept a CPDLC connection request 
from the receiving control centre. 
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The LOF and NAN messages are used to avoid the exchange of a number of air-ground messages 
(to reduce the load on the air-ground link). Using LOF and NAN between adjacent centres avoids the 
need for the transferring control centre to use the CM Contact request to tell the aircraft to logon to 
the next centre and for the aircraft to use the CM Logon request to logon to the next centre on its 
route.  

An aircraft is transferred from one control centre to the next either via the LOF/NAN exchanges on the 
ground (which is the preferred method) or by using the CM contact request. Rather than directly 
monitoring the OLDI exchanges it is proposed to count the number of CM contact requests. For 
exchanges between adjacent control centres that have implemented LOF and NAN normally there 
should be no CM contact requests. A contact request being used to transfer an aircraft between these 
centres would imply a problem with the OLDI exchanges.  

2.2.5 Proposed set of parameters for performance monitoring 
It is proposed to regularly monitor the parameters listed below. Several reports may be provided for 
each parameter, breaking down the data in different ways (e.g. by ANSP etc.). This level of reporting 
is discussed in section 3 .  

• Technical Round Trip Delay. The distribution of the delay between when a uplink CPDLC 
message is sent and the corresponding LACK or ERROR message is received. This will give 
a good indication of the overall performance of the ACSP, avionics and the ground end-
system. 

• Logon Counts. The number of unsuccessful logon attempts, the number of successful logon 
attempts followed by the establishment of a CPDLC connection, and the number of 
successful logon attempts that are not followed by the establishment of a CPDLC connection.  

• DLIC Contact Transaction Delay. The distribution of the delay between the ground system 
issuing a contact request and it receiving a contact response, plus a count of the number of 
contact transactions per ANSP pair.  

• DLIC Contact Continuity. The probability that a contact request results in the reception of a 
contact response before the expiration timer expires.  

• CPDLC Transaction Delay. Two separate distributions of the delay for all CPDLC ACL and 
ACM transactions; one for air initiated transactions and the second for ground initiated 
transactions, plus a count of any error responses. 

• CPDLC Pilot Responder Delay. The distribution of the pilot element of the CPDLC 
transaction delay.  

• CPDLC Controller Responder Delay. The distribution of the controller element of the 
CPDLC transaction delay. 

• CPDLC Continuity. The probability that CPDLC transactions are closed before the expiration 
timer expires. Calculated separately for air initiated and ground initiated transactions. 

• Availability (Use). The number of Provider Aborts experienced and any other reported losses 
of availability that have been reported.  

• Availability (Provision). A report of any outages of the system as a whole and their duration. 

A more complete description of each parameter explaining more precisely what will be measured is 
given in Appendix C. 

2.3 Monitoring the speed of implementation 
To monitor the speed at which the data link services are being deployed it is proposed to publish 
regular reports concerning: 

• Fleet Equipage ATN. The percentage of the aircraft fleet equipped to use CPDLC over the 
ATN  
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• Fleet Usage ATN. The percentage of the aircraft fleet equipped to use CPDLC over the ATN 
that are actually using CPDLC operationally. 

• CPDLC Geographic scope. The geographic scope of CPDLC availability. 

3 Scope of reports per parameter 
This section proposes a set of reports to be created for each parameter proposed in section 2. There 
are many possible ways in which to restrict the scope of a particular report, but the following set are 
proposed: 

• Network Level. The report would consider all ANSPs and all aircraft operators. 

• ANSP Level. The report would consider the data for an individual ANSP. 

• Aircraft Operator Level. The report would consider the data for an individual aircraft 
operator. 

• Avionics Configuration9. The report would consider data for a particular configuration of 
avionic equipment (e.g. VDR/CMU combinations). 

As stated in 2.1 it is proposed to monitor the performance of ATN aircraft separately from FANS1/A 
aircraft. Although the ED120 performance requirements are considered to apply to both (in continental 
enroute airspace) the underlying technology is different and so combining the data from both sets of 
aircraft would obscure the true performance of each. So for most parameters two separate sets of 
reports are proposed: one set for ATN aircraft and the second set for FANS1/A aircraft.  

The table below proposes the scope of the reports that should be created per parameter. The second 
column indicates whether separate sets of reports are to be created for FANS aircraft, ATN aircraft or 
a single report for both ATN and FANS combined. For example the ‘X’ in the ‘ANSP Level’ column of 
the first row means that a Technical Round Trip Delay report should be created for all ATN aircraft per 
ANSP and a separate Technical Round Trip Delay report created for all FANS aircraft per ANSP. 

 

Parameter ATN / 
FANS 

Network 
Level 

ANSP Level Aircraft 
Operator 
Level 

Avionics 
Configuration 

Technical 
Round Trip 
Delay 

ATN 

FANS 
X X X X 

Logon Counts ATN 

FANS 
X X   

DLIC Contact 
Transaction 
Delay 

ATN 

FANS 
X X X X 

DLIC Contact 
Continuity 

ATN 

FANS 
X X X X 

CPDLC 
Transaction 

ATN X X X X 

                                                      
9 This will require more detailed information about the equipage of the fleet than is currently routinely available. Without access 
to this information these reports cannot be created regularly. 
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Delay FANS 

CPDLC Pilot 
Responder 
Delay 

ATN 

FANS 
X  X  

CPDLC 
Controller 
Responder 
Delay 

ATN 

FANS 
X X   

CPDLC 
Continuity 

ATN 

FANS 
X X X X 

Availability 
(Use) 

ATN  

FANS 
X  X X 

Availability 
(Provision) 

BOTH X    

Fleet equipage 
ATN 

ATN X    

Fleet usage 
ATN 

ATN X    

CPDLC 
Geographic 
scope  

BOTH X    

Figure 4 Proposed Scope of Performance Reports 

It is proposed that each of these reports be created each month. The publication/distribution of the 
reports is still to be discussed. 
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Appendix A Requirement allocation across the system 
Below is an extract from [2] showing the allocation of requirements across the avionics, ACSPs and 
the ATSU.  Note these requirements are stated per message (i.e. one way transmission) rather than 
transaction based (i.e. two way transmission) as is done in ED120. So to form a requirement more 
directly comparable to the ED120 requirements these figures should be doubled. 

Avionics 

MT(99) 99% of incoming and outgoing messages shall be transferred in 
maximum 3 seconds 

MT(95) 95% of incoming and outgoing messages shall be transferred in 
maximum 2 seconds 

Availability The system shall be available for use 99.95% of the time during 
which the aircraft is powered up. 

Integrity The undetected bit error rate of messages presented to the pilot 
shall be maximum 1.0 X 10-6, where a message is assumed to 
be not longer than 300 bits.  

 

ACSP 

MT(99) 99% of messages shall be transferred without error in maximum 
8 seconds 

MT(95) 95% of messages shall be transferred in maximum 4 seconds 

Availability The communications service shall be available for use 99.99% 
of the scheduled hours during which  

a) data link service is available and, 

b)  over the entire area in which service is provided and 

c) available at the minimum power levels required for normal 
operations. 

Integrity No explicit requirement (see D.2) 

Continuity of Service No outage shall be longer than 6 minutes.  

Probability of Successful 
packet delivery within 40 
seconds 

99.99% 

 

ATSU 

MT(99) 99% of incoming and outgoing messages shall be transferred in 
maximum 4.5 seconds 

MT(95) 95% of incoming and outgoing messages shall be transferred in 
maximum 3 seconds 

Availability The system shall be available for use 99.99% of the scheduled 
hours during which data link service is available. 

Integrity The undetected bit error rate of messages presented to the 
controller shall be maximum 1.0 X 10-6  
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Appendix B Some practical limitations 
It is not the objective of the performance monitoring to measure all requirements given in ED120 and 
indeed with the current system design it would not be possible without special equipment. This 
appendix describes some of the practical limitations to measuring some ED120 requirements in the 
operational system. 

In practice it will not be possible to regularly receive recorded data from the aircraft, as the systems 
are not designed to do this. Special recording equipment can be installed in the aircraft when required 
for debugging purposes, but it is not practical to do this permanently and so it will not be practical to 
regularly receive data recorded in the aircraft for the purposes of monitoring performance. This means 
that only recordings made on the ground will be available for analysis and this places some 
restrictions on which ED120 parameters can be monitored regularly.  

From ground based recordings: 

• It is not possible to detect when an aircraft fails to receive a response to the logon request 
before the timer expires. This is because it is not possible to detect in the ground system 
recordings when the aircraft system initiated a logon request. It is possible the aircraft initiated 
a logon request which was never received on the ground, so no record of it exists. This 
means it is not possible to calculate the integrity of the DLIC Initiation function.  

• Since there is no application level timestamp in the CM application messages it is not 
possible to determine from ground recordings at what time the aircraft systems generated a 
logon request message. This means  

o It is not possible to accurately measure the DLIC Initiation Transaction delay.10 

o For the contact function of the DLIC service it is not possible to differentiate between 
the responder time (i.e. reaction time of the airborne system) and the RCTP. This is 
because although the time at which the contact request was sent is known and the 
time at which the corresponding logon request at the next ACC was received is 
known, it is not known how much of that delay is attributable to the communication 
system and how much is attributable to the application.  

• It is not possible to measure the avionics performance requirements given in Appendix A. 

• It is not possible to monitor the performance of the AMC service since no LACK message is 
returned so it is not possible to detect from the ground logs at what time an AMC message 
was received or even if it was received successfully. Problems with the AMC service will be 
reported via normal problem reporting procedures, but there can be no systematic monitoring 
of its performance. 

It is also not practicable to measure the time at which a message is displayed to the controller or pilot 
so it is not possible to measure precisely the RCTP as defined in ED120. However it is possible to 
provide suitable measures of technical performance of the ACSP, avionics and ATSU system 
elements as proposed in [3]. 

                                                      
10 It would be possible to measure the time difference between when the logon request was received by the ground system 
and the time at which the logon response was sent by the ground system. This measure combined with the technical round trip 
delay would give a reasonable indication of the typical  DLIC transaction delay. 
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Appendix C Detailed description of proposed parameters 
This appendix provides a more detailed description of each parameter. The relevant message flows 
are illustrated. All the diagrams use the ATN terminology (Logon request, LACK etc.). When 
calculating the metrics for FANS1/A aircraft the corresponding message from the FANS 
implementation will have to be used11.  

In some diagrams LACKs (shown in blue) have been omitted for clarity. They are included where they 
are used as a measuring point. 

For CPDLC the time provided in the header of the LACK message sent from the aircraft can be 
considered as giving a fairly accurate indication of when the associated uplink message has been 
processed and is available to the pilot. Similarly the timestamp in the header of the CPDLC request 
from the aircraft can be considered as giving a reasonable indication of when the pilot made the 
request. 

C.1 Technical Round Trip Delay 
The Technical Round Trip Delay (TRTD) is the time taken by the system to uplink a CPDLC message 
and receive its application level acknowledgement.  

TRTD = LACK or ERROR reception time – CPDLC Uplink message transmission 
time 

 

 

Figure 5: Technical Round-Trip Delay 

Technical Round-Trip Delay can be readily measured by recordings made by the ANSP. Uplink 
CPDLC messages requesting a LACK may be logged with their time-stamp, and downlink LACK12s 
from the aircraft can be logged with time of receipt recorded by reference to the same time source. 
The uplink messages may be associated with their corresponding LACKs as a post-process through 
use of the CPDLC Message Reference Number, and the round trip delay calculated. 

TRTD = First LACK or ERROR response reception time – Uplink message transmission time. 

The data would be analysed to produce a graph showing the distribution of delay and the 50%, 95% 
and 99% values would be stated.  

C.2 Logon Counts 
The ground system logs would be analysed and three separate counts maintained: 

                                                      
11 The DL-FEP (used by MUAC and DFS) converts FANS1/A messages received from FANS aircraft into ATN messages 
before sending them to the FDPS, and converts ATN messages from the FDPS into FANS messages for FANS aircraft. The 
logs record all data as though it were ATN but indicates which are FANS and which are ATN. 
12 Note the application acknowledgement may be an ERROR, if for example the latency timer has been exceeded. This means 
that the CPDLC transaction will fail, but the round trip delay is valid and should still be counted 
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i) The number of unsuccessful logon attempts.i.e. the number of times the ground system 
has received a Logon request but has been unable to accept the logon request (e.g. due 
to not being able to match it with a corresponding flight plan). 

ii) The number of Logon requests that have been accepted and for which at some point in 
the flight a CPDLC connection has been established. 

iii) The number of Logon requests that have been accepted and for which at no point in the 
flight has a CPDLC connection been established. 

C.3 DLIC Contact Transaction Delay 
The DLIC Contact Transaction Delay (DCTD) is the time taken to complete the contact function.  

 

Figure 6 DLIC Contact Transaction Delay 

The ANSP ground system would record for the time at which the Contact Request was sent and the 
corresponding Contact Response was received. 

DCTD = Contact response reception time – Contact request transmission time 

The data would be analysed to produce a graph showing the distribution of delay and the 50%, 95% 
and 99% values would be stated. 

The number of DLIC contact transactions would also be counted.  

C.4 DLIC Contact Continuity 
The DLIC Contact Continuity (DCC) is the probability that the DLIC contact transaction completes 
before the expiration timer expires (120s). 

The ANSP ground system would record for the time at which the Contact Request was sent and 
would also record the time at which a corresponding contact response was received.  

The recordings would be analysed and in the event that no corresponding contact response is 
received within 120 seconds of the contact request being sent a “contact expired event” would be 
counted.  

DCC= 1 – (number of contact expired events / total number of contact requests transmitted) 

C.5 CPDLC Transaction Delay 
The CPDLC Transaction Delay (CTD) is the time taken between the message that initiates a 
transaction being sent and the corresponding message that closes the transaction being received.  

Air initiated transactions and ground initiated transactions will be analysed separately since they have 
different performance requirements (ET is different). 

Each different type of transaction will have to be considered separately to determine which message 
initiates the transaction and which closes it.  
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If the initial response is an ERROR message then the transaction should not be included in the 
statistic (since the transaction will not be closed) but the error should be counted. Also if the initial 
response is a LACK but an ERROR message is received subsequently for this transaction (because 
the pilot or the controller did not respond before the timer expired) then the transaction should also 
not be included in the statistic13 but again the error should be counted. 

The ground system would record all ground initiated requests and associated closing responses and 
all aircraft initiated requests and associated closing responses.  

For transactions that are initiated by the ground the times can be derived directly from recordings in 
the ground system of when the initiating message was sent and the closing message received, as 
illustrated in Figure 7 below.  

 

Figure 7 Ground Initiated CPDLC Transaction Delay  

For transactions that are initiated by the aircraft the time given in the header of the associated LACK 
message will be used to approximate the time at which the aircraft received an uplink message, as 
illustrated in Figure 8 below.  

 

Figure 8 Air Initiated CPDLC Transaction Delay  

 

For air initiated requests: 

CTDAI = Time in the header of the LACK message acknowledging the response -  Time in the CPDLC 
header of the downlinked request message. 

For ground initiated clearances: 

                                                      
13 These are cases where the pilot or controller has not responded for some reason. They are important events that should be 
counted and will impact the Continuity performance but if included in the CPDLC transaction delay would obscure the normal 
transaction delay which is what this parameter is trying to measure. 

Flight crew 
/ HMI 

Aircraft  
system 

Comm.  
Service 

Ground  
System 

Controller  
/ HMI 

Clearance, Instruction or 
Notification 

Wilco or Unable  
or Roger 

CPDLC 
Transaction 
Delay 

Flight crew 
/ HMI 

Aircraft  
system 

Comm.  
Service 

Ground  
System 

Controller  
/ HMI 

Clearance request 

Unable, Clearance response 
Or Expect clearance 

CPDLC 
Transaction 
Delay 

LACK 



   

- 18 - 

CTDGI = Downlinked response message reception time – uplinked message transmission time  

The data for each set of transactions (air initiated and ground initiated) would be analysed to produce 
a graph showing the distribution of delay and the 50%, 95% and 99% values would be stated. Also a 
count of the different types of error would be produced. 

C.6 CPDLC Pilot Responder Delay 
The CPDLC Pilot Responder Delay (CPRD) is the time taken by the pilot to respond to a clearance or 
contact instruction.  

This can be best approximated by measuring the difference between the timestamp in the header of 
the LACK message acknowledging receipt of the uplink message and the timestamp in the header of 
the response message. The ground systems would record this information.  

CPRD = Time in the header of the response from the aircraft  - Time in the header of the LACK 
message acknowledging the clearance 

 

 

Figure 9 CPDLC Pilot Responder Delay 

The data for all transactions for which a pilot response is expected (so excluding the CPDLC start)  
and that do not result in an ERROR14 message being returned would be analysed to produce a graph 
showing the distribution of delay and the 50%, 95% and 99% values would be stated. 

C.7 CPDLC Controller Responder Delay 
The CPDLC Controller Responder Delay (CCRD) is the time taken by the controller to respond to a 
request from the pilot.  

The ground system would record all messages transmitted and received.  

CCRD = Time of clearance response transmission – time of clearance request reception. 

                                                      
14 ERROR messages may be returned by the aircraft for various technical reasons. These transactions are not counted as they 
do not reflect the response time of the pilot. The errors would be counted as part of the CPDLC Transaction Delay  
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Figure 10 CPDLC Controller Responder Delay 

 

The data for all transactions that do not result in an ERROR15 message being returned would be 
analysed to produce a graph showing the distribution of delay and the 50%, 95% and 99% values 
would be stated. 

C.8 CPDLC Continuity 
The CPDLC Continuity (CC) is the probability that the CPDLC transaction completes before the 
expiration timer expires. The requirements are different for controller initiated transactions (120 
seconds) and flight crew initiated transactions (270 seconds) so a continuity probability is calculated 
separately for each: 

• CCAI: The CPDLC Continuity for Air Initiated Transactions 

• CCGI: The CPDLC Continuity for Ground Initiated Transactions 

The ground system would record all ground initiated requests and associated closing responses and 
all aircraft initiated requests and associated closing responses as described in C.5 above.  

The recordings would be analysed and in the event that no closing response16 is received before the 
expiration timer expires (120 or 270 seconds depending on the type of transaction) a “CPDLC expired 
event” would be counted.  

CCAI = 1 – (number of air initiated CPDLC expired events / total number of air initiated CPDLC 
requests made) 

CCGI = 1 – (number of ground initiated CPDLC expired events / total number of ground initiated 
CPDLC requests made) 

A transaction may expire for one of two reasons: i) Technical; some kind of technical problem or ii) 
Operational; the pilot or controller simply fails to respond in time17. Both are considered to contribute 
to the overall figure for Continuity but a separate count of each is maintained as the two causes 
represent different types of problem to be addressed. The following counts will be reported: 

• The number of operational air initiated CPDLC expired events. 

• The number of technical air initiated CPDLC expired events. 

• The number of operational ground initiated CPDLC expired events. 

• The number of technical ground initiated CPDLC expired events. 

                                                      
15 ERROR messages may be returned by the ground system for various technical reasons. These transactions are not counted 
as they do not reflect the response time of the controller.  
16 An ERROR message indicating that the pilot or controller has not responded is not to be considered as a closing response 
for measuring continuity. 
17 Observed by the sending of an ERROR message indicating the lack of response 
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The current Provider Abort issues will result in a CPDLC expired event being recorded. In order to 
assess whether a continuity event is being triggered by the same problem that is currently being 
reported as a PA, it is proposed in the short term to also analyse which of the ‘CPDLC expired events’ 
are associated with a PA. In this way it will be possible to determine how much of the lack of 
continuity is caused by the problems currently under investigation and resolution and how much is 
caused by new problems. 

C.9 Availability (Use) 
The number of Provider Aborts and manually reported availability problems.  

The ground system would record all provider abort indications and they would be counted.  

A method should be established for flight crew and controllers to report loss of availability to the CRO 
who will compile records of such events and investigate their causes. 

C.10 Availability (Provision) 
Any complete outages of the entire system in the area of responsibility of any ANSP will be reported 
manually to the CRO who will compile a report covering the entire CPDLC area. 

C.11 Fleet Equipage ATN 
This would measure the number of aircraft equipped to use CPDLC as a percentage of the total 
aircraft fleet flying within Europe.  

The number of aircraft equipped to use CPDLC can be measured by either a) analysing the flight 
plans that are filed with the CFMU (Item J indicates whether the aircraft is CPDLC equipped and item 
18 identifies the aircrafts 24 bit address), or b) using the routing information available within the 
ROUTE-MON tool.  

The total number of aircraft in the European fleet can be obtained from the EUROCONTROL Prisme 
database. 

C.12 Fleet Usage ATN 
This would measure the ratio between the number of aircraft that are using CPDLC and the number 
that are equipped to use CPDLC.  

The number of aircraft actually using CPDLC can be counted by analyzing the data recorded by the 
ground systems. The number of aircraft equipped will be measured as stated in C.11 above. 

C.13 CPDLC Geographic scope 
The scope of availability would be published by identifying the ACCs that are using CPDLC 
operationally.  

 


