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SUMMARY 

The use of DME/DME to support RNAV operations has a direct impact 
on the size of the ground infrastructure of such systems, which is based 
on the precision that must be achieved and the geometric elements 
required for achieving it. 
References: 
 
• ICAO Doc 7300/8; 
• ICAO Annex 11 (RNP Routes, Annex B); 
• ICAO Performance-based Navigation (PBN) Manual (Doc 9613); 
• JAA TGL 10 Section 4c; and 
• NSP Navigation Infrastructure Assessment in Support of PBN. 
ICAO Strategic 
Objectives: 

A - Safety 
D - Efficiency 

 
 
1. Introduction 
 
1.1 PBN implementation entails an analysis of the ground radio aid infrastructure, mainly 
DMEs, which will have a significant impact on State plans for the deployment of such radio aids and the 
corresponding investment plans.  This working paper presents some considerations to be taken into 
account and analyses possible alternatives in this regard. 
 
2. Discussion 
 
2.1 RNAV procedures should permit the use of GNSS; however, since some aircraft lack 
GNSS capabilities, or the GNSS system can fail, it is necessary to have an alternate infrastructure based 
on DME/DME or DME/DME/INS. 
 
2.2 Since the GNSS in its basic forms (GPS, ABAS and RAIM) is available worldwide, no 
concrete infrastructure is needed.  However, it should be noted that, since the responsibility for the 
provision of the GNSS-based service falls upon the State responsible for the airspace, air navigation 
service providers must ensure that the level and quality of the service, as well as the level of interference, 
are appropriate for the service, according to the planned or authorised procedures.  This can be achieved 
in several ways, e.g., taking measures against interference on board and/or on the ground (see ICAO Doc 
9846, GNSS Manual, Doc 8071 and Annex 10), or through GPS augmentations, such as SBAS or GBAS. 
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d) Identifying specific elements. 
e) Preparing and conducting the flight inspection. 
f) Completing the implementation studies. 

 
2.9 In order to determine what DME can be used, a terrain modelling tool should be used to 
see if the DME will be in line of sight of each point within the service volume of a given procedure, so 
that it can be used by an FMS (range less than 160 NM and greater than 3 NM with an angle of less than 
40 degrees).  Once the list of DMEs is available, ILS-coupled or co-channel DMEs must be discarded. 
 
2.10 From the resulting list of DMEs, pairs will be sought, based on the definition of all 
possible combinations within the service volume of a given procedure.  For each possible combination of 
DME pairs, we must determine if angle requirements (within 30 to 150 degrees) are met.  Next, for each 
pair thus obtained, the resulting NSE must be calculated, making sure it meets the precision requirement:  
± 0.866 NM (95%). 

 
2.11 Based on this analysis, the number of new DMEs to be used can be determined, taking 
into account a new parameter, which is up to what flight level will DME/DME coverage be provided.  
The cost of implementing the new facilities and maintaining the resulting network will be determined 
through a cost-benefit analysis. 

 
2.12 These activities include a parallel analysis of RNAV implementation using GNSS, with a 
view to rationalising costs and optimising the infrastructure serving the airspace. 

 
3. Suggested action 

 
3.1 The Meeting is invited to: 
 

a) take note of the information contained in this working paper; 
 

b) define the action required to assess DME coverage of the States, and determine 
the number of new facilities required for the implementation of RNAV 
procedures; 

 
c) conduct the corresponding cost-benefit analyses; and 

 
d) analyse GNSS alternatives. 

 
 
 

- END – 
 
 


