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ABSTRACT

The European Commission adopted Regulation (EU) 716/2014, mandating the implementation of six air traffic management 
(ATM) functionalities (AF). This constitutes the first Common Project, referred to as the “Pilot Common Project” (PCP). The 
first ATM functionality advocates the extension of Arrival Management (AMAN) and Performance Based Navigation (PBN) 
implementation in high-density Terminal Manoeuvring Areas (TMAs). 

These enhanced airspace structures call for high levels of navigation performance, which directly affect multiple aviation 
stakeholders, including military operators that need to carry out aerial operations within those TMAs and at airports. This 
paper highlights some aspects relevant to an initial impact assessment of the PCP Regulation AF1 on military operations 
conducted as General Air Traffic (GAT) within those airspace structures and at airports. 

Military flights operating at the airports identified in the PCP Regulation are very often equipped with Area Navigation 
(RNAV) rather than with Required Navigation Performance (RNP) capabilities. That means that RNP implementation 
supporting arrival and departure procedures will impact on military operations. In terms of the RNP on Approach (RNP 
APCH) specification, a higher number of military flights evidence LNAV/VNAV1 capabilities instead of LPV2. 

The impact of the PCP Regulation AF1 on military operations takes on particular importance when military transport-type 
aircraft flights transit through TMAs adjacent to the regulated airports. 

A significant number of military aircraft operating as GAT are still non-compliant with the PBN specifications and 
functionalities envisaged in the PCP Regulation. There is a need to accommodate those military aircraft flying GAT to 
enable the sovereignty roles, including national security and defence missions that require unrestricted access to the 
airspace. This paper also emphasises the fact that military traffic levels and equipage status justify military authorities in 
considering adequate levels of PBN equipage (or systems reutilisation) to meet the PCP Regulatory requirements. 

1.  Introduction

1.1. The Pilot Common Project (PCP) Implementing Rule (IR) (Regulation (EU) N° 716/2014 of 27 June) envisages ATM 
improvements that are aimed at enhancing the performance of the European Air Traffic Management Network 
(EATMN) in the short- to medium-term. 

1.2. The first PCP ATM functionality (AF1), the so-called ‘Extended Arrival Management and Performance Based 
Navigation in the high-density Terminal Manoeuvring Areas’, implies the implementation of Required Navigation 
Performance (RNP) procedures at 25 of Europe’s major airports.

1.3. As a direct consequence, an initial impact assessment of the PCP AF1 on military operations, conducted as General 
Air Traffic (GAT) in mixed mode environment, within those TMAs/airports, is of the utmost importance. This 
assessment was developed to provide guidance for civil and military decision-makers when ensuring both civil-
military interoperability in relation to the accommodation of State aircraft3 in such TMAs/airports and en-route 
airspace associated with the extension of Arrival Management (AMAN) up to 200 NM.      

2.  Scope and Objective

2.1. Arrival management extended to en-route airspace and enhanced terminal airspace relying on RNP-based 
operations, as stated in the PCP Regulation, affects the airspace structure of 25 major TMAs/airports in Europe, 
referred to below as PCP airports. 

2.2. The actors affected by the PCP Regulation are not only airport operators and airlines but also other stakeholders, 
including military aircraft operators. 

2.3. In this sense, the PCP Regulation might make for constraints to military operations on the basis of safety and 
operational performance justifications. 

1 LNAV/VNAV – Lateral Navigation/Vertical Navigation. 
2 LPV – Localizer Performance with Vertical Guidance. 
3 Military, customs and police but in this document referred to military aircraft only.
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2.4. Civil and Military users’ interests should be properly taken into consideration when the deployment of AF1 
requirements is planned. A lack of interoperability would affect the overall performance of the network and, in this 
particular case, potentially reduce capacity at the PCP airports when accommodating non-PBN-capable military 
aircraft, within safety limits. 

2.5. There is a need for cost-beneficial enablers or performance-based accommodation for military aircraft compliance 
with the PBN specifications and functionalities required to fly in those TMAs/airports, keeping special handling/
exemptions to the very minimum.   

2.6. This paper describes an initial quantitative impact assessment:

n identify which of the PCP airports have collocated military facilities with operational use of the airfield;
n display the level of use of the PCP TMAs/airports by military aircraft and the available PBN on-board capabilities, 

in order to statistically evaluate the impact of the PCP Regulation AF1 on military operations;
n support the identification of measures to enable military aircraft to access those TMAs/airports.  

3.  PCP Regulation AF1

3.1. The PBN component of the PCP AF1 encompasses the following measures, which are due to enter into force by 1 
January 2024:

n RNP 1 SIDs, STARs and transitions (with the use of Radius to Fix (RF));
n RNP APCH (Lateral Navigation/Vertical Navigation - LNAV/VNAV, or Localiser Performance with Vertical Guidance 

- LPV).

3.2. The need for consistent avionics capabilities and reversionary capabilities and procedures is not detailed in the 
AF1.  In order to reach the increase in capacity at the PCP TMAs/airports, a good trade-off between RNP procedures 
and the level of aircraft equipage should be considered. 

3.3. In this sense, fully RNP-capable military aircraft significantly contribute to the aim of the PCP Regulation and those 
partially equipped or non-PBN compliant should be accommodated on the basis of reversionary options in order 
to fulfil their missions. 

3.4. The uncertainty related to reversionary options calls for civil-military coordination actions, to ensure that military 
aircraft continue to be able to operate at those TMAs and airports. 

4.  Impact Assessment

4.1. Collocated Military Facilities

4.1.1. The implementation of new arrival and departure procedures (SIDs/STARs), as planned in the PCP Regulation, 
could affect military flights scheduled to access the PCP airports or cross the associated TMAs. 

4.1.2. Therefore, it is important to identify which of the 25 airports identified in the PCP regulation have collocated 
military facilities. The airports that fall under these conditions are the following4:
n Brussels Zaventem, which has the co-located Belgian Air Component Melsbroek Base;
n Oslo Gardermoen, which has the co-located Gardermoen Military Air Station.  
n Palma de Mallorca Son San Juan, which is a civil-military airport comprising the Spanish Air Force Son 

San Juan Base.

4 Military, customs and police but in this document referred to military aircraft only.
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4.1.3. In estimating the impact of the PCP Regulation AF1 on military operations, not only the above-mentioned 
airports have been examined in this assessment, but also all the other PCP airports. 

4.1.4. PCP AF1 also raises the need for an assessment to determine the effect of extended AMAN at air bases and 
for secondary airport operations located within the TMA and/or within the extended AMAN area.

4.2. Use of PCP airports by military aircraft 

4.2.1. The impact of new arrival and departure procedures on military aircraft flying as GAT is dictated by the level 
of PBN on-board equipage and avionics integration as needed to access PCP airports.

4.2.2. As a navigation resource for that purpose, the new ICAO flight plan standard introduced in 2012 (FPL 
2012) has considerably enhanced the identification of aircraft capabilities required for navigation. Thus, 
the new flight plan information also outlines the level of military aircraft equipage and capabilities used 
when operating as GAT at PCP TMAs and airports. This was a good basis to measure the impact of the PCP 
Regulation on military operations, by adopting a quantitative approach.  

4.2.3. Flight plan information related to military aircraft flights conducted as GAT was used as a basis for this 
purpose:
n GAT flight plans in which the letter ‘M’ (military flight) in Field 8 – Type of Flight - was filed;
n flights whose destination was one of the airports covered by the regulation;
n flights carried out in the first six months of 2015 (from 1 January to 31 June).

4.2.4. The analysis of the flight plan information, available in EUROCONTROL, considers a three-step approach: 
firstly, PBN compliance of military aircraft equipage; secondly, level of PBN on-board capabilities; and 
thirdly, level of airport use. With regard to the first one, the analysis relies on the number of flights capable 
and non-capable of flying PBN procedures. The number of military flights provided with at least one PBN 
on-board capability was revealed to be actually higher than those non-PBN-capable: 92% versus 8% 
respectively, which means that to a certain level military aircraft (mainly transport types) were already 
PBN-compliant to a certain degree.

4.2.5. Nevertheless, it is important to remember that, in this domain, flight plan information only reveals the 
level of on-board capabilities. Therefore, it should be highlighted that even when the aircraft is properly 
equipped, it may not have approval for conducting PBN operations due to:
n specific crew training requirements;
n lack of knowledge of requirements and procedures;
n difficulties encountered during the operational approval process by the competent authorities;
n difficulties in complying with technical specifications (e.g. PBN functionalities), often translated into 

procedures.

4.2.6. An overarching view of the level of PBN on-board capabilities in military aircraft leads to an in-depth 
understanding of the current level of aircraft equipage in relation to the PCP Regulation requirements. 
The conclusion drawn from the flight plan analysis is that military flights which have an area navigation 
capacity are mainly equipped with RNAV rather than with RNP capabilities (Figure 1). That means that RNP1 
implementation in terms of arrival and departure procedures will have an impact on military operations. 
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4.2.7. In terms of RNP APCH, the figures show a higher amount of military flights capable of meeting LNAV/VNAV 
requirements rather than procedures relying on LPV. In this domain, the number of APV5-capable military 
aircraft (LNAV/VNAV or LPV) is rather low (maximum 543 out of 1,906 flights).

4.2.8. The third conclusion to be derived from the flight plan analysis is the level of military flights at each of the 
PCP airports. In this respect, as variance between levels of use is rather high, Figure 2 only depicts the ten 
most used airports with regard to military flights.

Figure 1. Global level of PBN on-board capabilities with regard to military flights. 

Figure 2. Ten most used airports as regards military flights.

5 APV – Approach with Vertical Guidance (includes both LNAV/VNAV, relying on Barometric VNAV, and LPV, relying on Space Based Augmentation 
Systems (SBAS)). 
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4.3. PCP airspace area use by military aircraft 

4.3.1. PBN is one of the foundations for capacity and flight efficiency increases and therefore AMAN implementation, 
with more impact at TMA level. Consequently, non-PBN-capable or lower capability military aircraft could 
affect the arrival and departure traffic flows not only during approach and landing at the PCP airports, but 
also when transiting through the allocated airspace area (e.g. crossing the TMA to reach another airspace 
area or airport). 

4.3.2. The impact of the PCP Regulation on military operations can also be evaluated by looking at military 
flights that make exclusive use of PCP airports’ airspace areas to carry out their operations. For assessment 
purposes, the following were selected for analysis: 

n a subset of PCP airports where there is clearly a ‘TMA’ and/or ‘CTR’ AUA6-type airspace grouped with the 
airport’s ICAO code (e.g. Brussels Airport (EBBR) – EBBRTMA / EBBRCTR);

n GAT flight plans, in which the letter ‘M’ (military flight) in Field 8 – Type of Flight - was filed;
n Flights carried out in the first six months of 2015 (from 01 January to 31 June).

4.3.3. In general, the level of military operations when transiting through PCP airports’ airspace areas is more 
relevant than when making exclusive operational use of those airfields (Figure 3). In this sense, the PCP 
Regulation’s impact on military operations takes on particular importance in terms of both extended AMAN 
and PBN implementation aiming at achieving higher capacity and flight efficiency.

Figure 3. PCP airspace areas use by military aircraft.

6 AUA – ATC Unit Airspace.



8

4.4. Impact of the PCP Regulation AF1 on military aircraft 

4.4.1. The ambition of increasing capacity in order to accommodate all the forecast demand with sufficient margin 
will affect, among others, terminal area and airport capacity. Intensive use of saturated airport capacity will 
adversely impact on predictability and delays, which makes the ambition to increase capacity that much 
more challenging.  

4.4.2. This capacity increase will require enhancements to traffic sequencing, reduced separation requirement, 
reduced and more predictable runway occupancy times and enhanced management of taxiway throughput 
for both arrivals and procedures. As a result, from a system perspective, all the components of the new 
airspace concept have to be associated with the necessary capabilities in order to fulfil those enhancements, 
in which the aircraft on-board equipage plays a particular role. 

4.4.3. The PCP Regulation could be seen as one of the drivers for increase in safety and airport capacity, addressing 
RNP implementation at the 25 major airports. The resulting need for technical enablers capable of flying 
RNP procedures as dictated by the regulation will become one of the main drivers to avoid delays at high-
density TMAs.   

4.4.4. Military flights in high-density TMAs might influence the level of capacity at these airports either when 
non-PBN-capable or when not equipped with the appropriate PBN capabilities - RNP 1 (plus RF) and APV (if 
not capable of flying precision approach procedures; e.g. procedures based on ILS, or when these are not 
available).

4.4.4.1. PCP airports with collocated military facilities

4.4.4.1.1. A detailed analysis should focus on PCP airports with collocated military facilities, which 
comprise: Brussels National, Palma de Mallorca Son San Juan, and Oslo Gardermoen. For that 
purpose, the ratio of military flights at these airports was taken into consideration; and, as 
second iteration, the correlation between the number of military flights and the level of PBN 
capabilities required by the PCP Regulation.

Airport Ratio [military flights/total flights %]

Brussels National 0,38

Palma De Mallorca Son San Juan 0,21

Oslo Gardermoen 0,48

Table 1. Ratio of military flights at PCP airports with collocated military facilities.

4.4.4.1.2. In turn, the level of RNP equipage related to PCP requirements at those airports is shown in 
Figure 4. As depicted in the histogram, approximately less than half of military flights were 
equipped with RNP 1 capability and fewer were APV compliant.
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4.4.4.2. PCP airports without collocated military facilities

4.4.4.2.1. The figures for the remaining airports covered by the PCP regulation are more in line with the 
ones presented previously, as can be verified below for the ten most-used airports with regard 
to military flights. 

Figure 4. Level of RNP military flights at PCP airports with collocated military facilities.

Airport Ratio [military flights/total flights %]

Berlin Brandenburg Airport 0,60

Paris-CDG 0,20

Stockholm-Arlanda 0,25

Munich Franz Josef Strauss 0,09

Istanbul Ataturk Airport 0,07

Copenhagen Kastrup 0,12

Milan-Malpensa 0,12

Barcelona El Prat 0,08

Amsterdam Schiphol 0,04

Nice Cote d'Azur 0,14

Table 2. Ratio of military flights at PCP airports without collocated military facilities.
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4.4.5. As an overall conclusion, the ratio of military flights at the PCP airports is reasonably low, which could 
inaccurately be seen as a minor issue. The level of military aircraft on-board equipage that fits into the PCP 
Requirements is rather low (e.g. globally below 50% for RNP 1), which experiences the sharpest figure with 
regard to RNP APCH.

4.4.6. A number of caveats must be considered when evaluating impact:
 

n any increase in capacity and safety is directly related to aircraft on-board equipage;
n system interoperability (or performance equivalence in the future) should be an important option for 

solutions/synergies that enable the re-utilisation of existing military capabilities;
n the ability to handle non-PBN or lower capability aircraft is, to some extent, related to operational 

procedures in place and ATCOs’ workload and training;
n non-RNAV-based SIDs and STARs and conventional non-precision approaches can be a means of 

mitigating the PBN impact of more demanding specifications.

5.  Mechanisms for the compliance of military aircraft with PCP AF1

5.1. The PBN requirements considered in the PCP Regulation entail the availability of a NAV avionics suite with 
appropriate levels of integrity and accuracy as well as with monitoring and alerting capability. Consequently, a 
very high level of integration is required.

5.2. A significant number of military aircraft that need to operate as GAT are not compliant with the PBN specifications 
as mandated by the PCP regulation. Therefore, the following aspects must be considered: 

5.2.1. The need to accommodate State aircraft flying GAT is justified by the legitimate sovereignty roles and 
national security and defence missions that require unrestricted access to the airspace, including to those 
airports included in the regulation.

5.2.2. Military transport-type aircraft may simply be forward-fitted as civil mainline at the next major overhaul 
opportunity.

 Figure 5. Level of RNP military flights at the ten most-used PCP airports without collocated military facilities.



5.2.3. For certain aircraft types, research on potential military systems’ re-utilisation to sustain PCP requirements 
may be considered for a significant number of airborne systems. 

5.2.4. Vertical navigation capability was determined to be a weak aspect in military systems’ performance in 
that the vast majority of military aircraft is not APV-equipped. For multiple aircraft types, equipage with 
compliant barometric configurations - LNAV/VNAV, or with Satellite-based augmentation system (SBAS) 
receivers - LPV - might be the preferred solution.

5.2.5. Military navigation computers offer limited capabilities which are insufficient for complying with more 
demanding requirements. 

5.2.6. Arrangements to cope with non-equipped or lower capability State aircraft on the basis of conventional/
alternative navigation procedures/support could be a transitional step.

5.2.7. Performance-based certification relying on equivalent military capabilities as a process to comply with the 
PCP AF1 PBN requirements should be considered.
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