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A ground navigation infrastructure
DME/DME-based positioning has been identified as an 
essential near-term Alternative Position Navigation and 
Timing (A-PNT) capability to support performance-based 
navigation (PBN) operations, in both en-route and terminal 
areas. With the high coverage of installed distance mea-
suring equipment (DME) infrastructure in Europe as well 
as DME on-board equipage, this system option should be 
retained in an optimised way (with due care taken of spec-
trum constraints). 

A terrestrial DME/DME capability to support PBN can safe-
guard both safety and business continuity for the large 
majority of air operations in Europe, while mitigating con-
cerns about Global Navigation Satellite System (GNSS) 
outages/availability.

The reutilisation of military systems is expected to offer 
compliance and sustain appropriate levels of performance 
to support PBN specifications, providing a more cost-ben-
eficial and integrated civil and military aviation network 
and requirements. An example is the tactical air navigation 
system (TACAN).

Therefore, infrastructure rationalisation strategies should 
ensure that a minimum navigation infrastructure guaran-
tees the continuity of operations for both civil and military 
aircraft operators, endeavouring to ensure the same levels 
of performance or appropriate degraded modes of opera-
tions in accordance with local performance requirements.

Airspace structures for en-route and terminal operations 
predicated on TACAN should remain in place until an alter-
native military consolidated navigational system has been 
implemented. This will increase airspace flexibility for State 
aircraft operations, predicated on either conventional 
navigation or area navigation, and contribute to overcom-
ing potential coverage limitations of the European DME 
network through the use of the DME component of TACAN, 
without jeopardising military navigation infrastructure 
plans/decisions.



The assessment of the TACAN network in Europe is crucial 
to sustain the use of such infrastructure for State aircraft 
operations in a General Air Traffic (GAT) context. The 
approach taken assesses the performance of the TACAN 
infrastructure in Europe to support conventional naviga-
tion as well as area navigation in order to understand the 
robustness of the network. 

The assessment lies on two scenarios:

 Scenario A: Performing simulations of the coverage of 
the TACAN network as per data published in the Spec-
trum and Frequency Information Resource (SAFIRE) 
Table COM 3

 Scenario B: Performing simulations as per the TACAN 
systems published in civil Aeronautical Information 
Publications (AIPs)

The analysis of the TACAN network is enabled by the 
software tool Distance Measuring Equipment Tracer 
(DEMETER), which supports the optimisation and rationali-
sation of navigation infrastructure as well as the implemen-
tation of PBN.

Nevertheless, the real-time monitoring of the operational 
status of the navaids and the assessment of the achieved 
performances in terms of availability, continuity, integrity 
and accuracy are not in the scope of the analysis.

The simulations of the TACAN coverage were executed in 
accordance with the service specification1 at the following 
altitudes:

i. 9 500 feet (FL 95) 
ii. 15 000 feet (FL 150)
iii. 31 000 feet (FL 310)

The understanding of the diagrams of the coverage of 
TACAN for area navigation is as follows:

 No coverage – no RNAV service due to no single or 
single-station coverage

 No redundancy – there is no overlap in coverage of a 
third station

 Limited redundancy – redundancy but one TACAN 
station is critical (if it becomes not operational, there is 
no RNAV coverage)

 Full redundancy – there is two different pairs, at least, or 
no critical TACAN

 High redundancy – more than two pairs are available

It should be noted that the high coverage redundancy 
(indicated as excessive redundancy in the TACAN/TACAN 
RNAV plots) may degrade rapidly at lower altitudes where 
many systems may still be needed to support terminal and/
or approach and landing operations. A comprehensive 
analysis of local coverage performance at low altitudes is 
not in the scope of the service.

In turn, the representation of the coverage of the TACAN 
network for conventional procedures is depicted under the 
form of cumulative coverage. 
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1 EUROCONTROL Navigation systems monitoring service specification, Edition 1.1, 10-01-2020

The assessment of the TACAN network



Scenario A
The Scenario A corresponds to performing simulations considering the TACAN systems published in the SAFIRE Table 
COM 3. The geographical scope of those simulations corresponds to the ECAC region.

RNAV assessment

 FL 95
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The figures of the TACAN performance

Figure 1. ECAC TACAN RNAV Redundancy FL 95 (Table COM 3)

 FL 150

Figure 2. ECAC TACAN RNAV Redundancy FL 150 (Table COM 3)



6

 FL 310

Figure 3. ECAC TACAN RNAV Redundancy FL 310 (Table COM 3)

Cumulative coverage (conventional)

 FL 95

Figure 4. ECAC TACAN Conventional Redundancy FL 95 (Table COM 3)
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 FL 150

Figure 5. ECAC TACAN Conventional Redundancy FL 150 (Table COM 3)

 FL 310

Figure 6. ECAC TACAN Conventional Redundancy FL 310 (Table COM3)
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Scenario B
The Scenario B corresponds to performing the simulations as per the TACAN systems published in civil AIPs. The geographi-
cal scope of those simulations corresponds to the ECAC region.

RNAV assessment

 FL 95

Figure 7. ECAC TACAN RNAV Redundancy FL 95 (civil AIPs)

 FL 150

Figure 8. ECAC TACAN RNAV Redundancy FL 150 (civil AIPs)
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 FL 310

Figure 9. ECAC TACAN RNAV Redundancy FL 310 (civil AIPs)

Cumulative coverage (conventional)

 FL 95

Figure 10. ECAC TACAN Conventional Redundancy FL 95 (civil AIPs)
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 FL 150

Figure 11. ECAC TACAN Conventional Redundancy FL 150 (civil AIPs)

 FL 310

Figure 12. ECAC TACAN Conventional Redundancy FL 310 (civil AIPs)



DME/DME-based positioning has been identified as an 
essential near-term capability to support PBN operations, 
in both en-route and terminal areas, since a terrestrial DME/
DME capability to support PBN can safeguard both safety 
and business continuity for the large majority of air ope-
rations in Europe, while mitigating concerns about GNSS 
outages/availability.

The use of TACAN structures for en-route and terminal 
operations is crucial for State aircraft operator to increase 
airspace flexibility when performing GAT operations and 
could overcome coverage limitations of the European DME 
network through the use of the DME component of TACAN, 
without jeopardising military navigation infrastructure 
plans/decisions.

The assessment of the TACAN network in Europe leads to 
the following additional conclusions:

 Based on SAFIRE Table COM 3, there is a reduced level 
of RNAV coverage which shows that cross-border State 
aircraft operations, under GAT status, may be compro-
mised if relying on the current TACAN network. There 
is the need to develop efforts for expanding the TACAN 
network in Europe to sustain an A-PNT capability in the 
case of unavailability of GNSS;

 Based on civil AIPs, the number of TACANs published 
are lower which incurs in a lower RNAV coverage 
throughout Europe. The potential consideration of 
TACAN by civil stakeholders is limited and could be 
improved if civil-military cooperation materialises an 
increase in the number of TACAN made available for 
civil use predicated on their publication in the AIPs. 

The evolution of the TACAN network as a military infrastruc-
ture to support RNAV operations (TACAN/TACAN) perfor-
med by State aircraft recommends research actions for the 
development of an on-board multi-channel TACAN Unit 
(and the RNAV system based on TACAN), simultaneously 
measuring slant ranges to multiple ground stations in view 
and computing aircraft position.

Furthermore, the level of coverage performed by the 
TACAN network in Europe vis-à-vis its use as A-PNT 
within a PBN context leads to the following additional 
recommendations:

 States, particularly military organisations, should iden-
tify the most appropriate A-PNT solution, or conjunc-
tion of solutions, to support State aircraft operations;

 Analysis of the TACAN network versus PBN-based airs-
pace structures should be carry out at State level so 
such network is enriched or optimised accordingly;

 SAFIRE Table COM 3 should be reviewed by the States 
in Europe in order to improve the quality of the data 
available on TACAN;

 DEMETER should be the appropriate tool to conduct 
further the analysis of the TACAN network at State level.

Conclusions and recommendations
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