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What is Required Navigation Performance? 

A sub-concept of what is called now 

Shift from navigation requirements based on sensor 

performance to: 

 

Requirements based on aircraft performance:  

     PBN requirements 

Performance Based Navigation 



The RNP concept 

The key element of Required Navigation Performance: 

On-board Performance Monitoring & Alerting function 

 

How? 

Requirement for Aircraft-Based Augmentation 

Systems (ABAS) (example: RAIM) 



PBN overview 
Performance Based Navigation is a term that came in 

as a result of collaboration between the ICAO, industry, 

regulators and ANSPs in order to harmonize definitions 

and specifications associated to both RNAV and RNP 



RNP APCH vs. RNP AR APCH 

RNP APCH: the use of RNP specifications in the 

approach phase 

 

 RNP Authorization Required (AR) APCH: enhanced 

concept of RNP APCH, with smaller protection area and 

possible curved legs even after the FAF. 

Our main objective: 

Identify, list and demystify the differences between RNP 

APCH and RNP AR APCH in what concerns the ANSP 
and operators considerations 



Comparison Table 
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ANSP considerations 

Communication and Surveillance: no specific 

requirements (PANS-ATM (Doc 4444), ICAO RCP Manual 

(Doc 9869), ICAO Annex 10). 

 

 

Navigation: based mainly on the GNSS as the 

navigation aid to support operations down to LNAV or 

LNAV/VNAV minima. 

 

 

Publication, ATCO training, Baro-VNAV support 

 

 

 



ANSP considerations 

  RNP APCH RNP AR APCH 
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 Navigation 
Missed approach segment may be based 

on conventional NAVAID 
No exception, always GNSS 

Publication, 
ATCO training 

Uniform accuracy for all procedures 
Different accuracy for every distinct 

procedure 
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Operator Considerations 

 Operator must be approved to perform either of 

the procedures, in terms of: 

 

• aircraft requirements 

• operational procedures 

• knowledge and training 

• navigation database validation 

• safety assesment 

 

 



Aircraft requirements 

  RNP APCH RNP AR APCH 
A

N
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 Navigation 
Missed approach segment may be based 

on conventional NAVAID 
No exception, always GNSS 

Publication, 
ATCO training 

Uniform accuracy for all procedures 
Different accuracy for every distinct 

procedure 
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Aircraft 
requirements 

"Standard" RNP Nav accuracy,                
RNP 1 and RNP 0.3 during final 

Possibility to increase required accuracy: 
RNP 1-0.1 and RNP 0.3-0.1 during final 

Operating 
procedures 

Training 

Approval 



Operating procedures 

 Pre-flight and in-flight procedures concerning: 

 

• Database validity 

• Aircraft RNP capability 

• GNSS availability 

• AP/FD, Baro-VNAN when required 

• NOTAMs, emergency procedures 

 

 

 



Operating procedures 
  RNP APCH RNP AR APCH 
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 Navigation 

Missed approach segment may be based 
on conventional NAVAID 

No exception, always GNSS 

Publication, 
ATCO training 

Uniform accuracy for all procedures 
Different accuracy for every distinct 

procedure 
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Aircraft 
requirements 

"Standard" RNP Nav accuracy,                
RNP 1 and RNP 0.3 during final 

Posibility to increase required accuracy: 
RNP 1-0.1 and RNP 0.3-0.1 during final 

Operating 
procedures 

Standard RNP protection area and NO 
curved legs after the FAF  

Smaller protection area and curved legs 
after the FAF  

AP/FD not mandatory 
AP/FD both mandatory in procedures 

with RF legs or accuracy less that 0.3nm.  

Vertical navigation guidance NOT 
mandatory (Baro-VNAV) 

Vertical navigation guidance 
MANDATORY (Baro-VNAV) 

Training 

Approval 



Pilots/dispatch/operators knowledge 
and training 

 A training program should be established for 

sufficient theoretical and practical training 

 

If the procedure uses Baro-VNAV: 

 Altimeter setting  

 Cold temperature effect   

 

should be taken into account 

 



Knowledge and training 
  RNP APCH RNP AR APCH 
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 Navigation 

Missed approach segment may be based 
on conventional NAVAID 

No exception, always GNSS 

Publication, 
ATCO training 

Uniform accuracy for all procedures 
Different accuracy for every distinct 

procedure 
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Aircraft 
requirements 

"Standard" RNP Nav accuracy,                
RNP 1 and RNP 0.3 during final 

Possibility to increase required accuracy: 
RNP 1-0.1 and RNP 0.3-0.1 during final 

Operating 
procedures 

Standard RNP protection area and NO 
curved legs after the FAF  

Smaller protection area and curved legs 
after the FAF  

AP/FD not mandatory 
AP/FD both mandatory in procedures with 

RF legs or accuracy less that 0.3nm.  

Vertical navigation guidance NOT 
mandatory (Baro-VNAV) 

Vertical navigation guidance 
MANDATORY (Baro-VNAV) 

Training 
 Training only on GNSS is allowed (single 

pilot a/c) 
Training for use of GNSS with FMS is 

mandatory 

Approval 



Navigation database 

 Database updates are critical for the integrity of an 

RNP procedure 

 

Safety assessment 

 Ensure that failure conditions are assessed and 

mitigation means are applied to meet safety criteria 

 



Approval process 

 A standard process is used to determine whether or 

not the applicant is capable of conducting the 
proposed operation in a safe and efficient manner. 

Pre-
application 

Formal 
application 

Analysis of the 
documentation 

Inspection and 
demonstration Approval 



Approval process 

  RNP APCH RNP AR APCH 
A

N
SP

 Navigation 
Missed approach segment may be based 

on conventional NAVAID 
No exception, always GNSS 

Publication, 
ATCO training 

Uniform accuracy for all procedures 
Different accuracy for every distinct 

procedure 
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Aircraft 
requirements 

"Standard" RNP Nav accuracy,                
RNP 1 and RNP 0.3 during final 

Possibility to increase required accuracy: 
RNP 1-0.1 and RNP 0.3-0.1 during final 

Operating 
procedures 

Standard RNP protection area and NO 
curved legs after the FAF  

Smaller protection area and curved legs 
after the FAF  

AP/FD not mandatory 
AP/FD both mandatory in procedures with 

RF legs or accuracy less that 0.3nm.  

Vertical navigation guidance NOT 
mandatory (Baro-VNAV) 

Vertical navigation guidance 
MANDATORY (Baro-VNAV) 

Training 
 Training only on GNSS is allowed (single 

pilot a/c) 
Training for use of GNSS with FMS is 

mandatory 

Approval 
Unique a/c approval for ALL procedures  Specific a/c approval for each procedure  

Unique pilot approval for ALL procedures  
Approval to pilot to fly specific  

procedure 
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Both approaches need: 

State approval 

Airborne Based Augmentation System 

(ABAS)  

Ground based NAVAIDS not necessarily 

needed down to minima 

 LNAV Minima designed to be achievable 

with Baro-VNAV 

ATCO/Crew training 

Main results (1/2) 



Main results (2/2) 
  RNP APCH RNP AR APCH 

A
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SP
 Navigation 

Missed approach segment may be based 
on conventional NAVAID 

No exception, always GNSS 

Publication, 
ATCO training 

Uniform accuracy for all procedures 
Different accuracy for every distinct 

procedure 
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Aircraft 
requirements 

"Standard" RNP Nav accuracy,                
RNP 1 and RNP 0.3 during final 

Possibility to increase required accuracy: 
RNP 1-0.1 and RNP 0.3-0.1 during final 

Operating 
procedures 

Standard RNP protection area and NO 
curved legs after the FAF  

Smaller protection area and curved legs 
after the FAF  

AP/FD not mandatory 
AP/FD both mandatory in procedures 

with RF legs or accuracy less that 0.3nm.  

Vertical navigation guidance NOT 
mandatory (Baro-VNAV) 

Vertical navigation guidance 
MANDATORY (Baro-VNAV) 

Training 
 Training only on GNSS is allowed (single 

pilot a/c) 
Training for use of GNSS with FMS is 

mandatory 

Approval 
Unique a/c approval for ALL procedures  Specific a/c approval for each procedure  

Unique pilot approval for ALL procedures  
Approval to pilot to fly specific  

procedure 



Outcome 

RNP APCH and RNP AR APCH: 

 

 are based on the same concept, 

 

 have significant differences in design and 

operations specifications, 

 

 but are non-conflicting procedures and 

 

 implement in different areas 



 Safety: low track dispersion, track accuracy 

 Airfield accessibility: in mountains and non 

equipped or congested airfields 

 

Benefits (1/2) 



 Cost reduction and environmental protection 

Benefits (2/2) 



New concept: Advanced RNP 
An all-encompassing navigation specification for all 
phases of fight, including final and missed approach 

Unique set of operational requirements 

New approval procedures 
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 Purpose: allow a/c to land safely, with less cost, at 

particular airports. 

 

 Mission: provide accurate approach path (down to 
specified minima) to approved a/c. 

 RNP approach procedure 

 ICAO documentation (or implemented CAA 

documentation) concerning:  

• ANSP considerations 

• Operators consideration 

The System 



System phases and modes  

Creation Operation 

Operational 

• All 
subsystems 
operational 

Maintenance 

• Parts or 
whole system 
for 
maintenance 
(procedures’ 
review, 
navigation 
database 
update, etc.)   

• Procedure design 

• Documentation 
elaboration 

 Focus in operational phase 
 



Actors & interfaces 



Service & constraint functions 



Function Breakdown and differentiation 

  RNP APCH RNP AR APCH 
Associated 
Function 

Es
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Navigation 
Missed approach segment may be 

based on conventional NAVAID 
No exception, always GNSS 

SF2 
Publication, 

ATCO training 
Uniform accuracy for all procedures 

Different accuracy for every 
distinct procedure 

Aircraft 
requirements 

"Standard" RNP Nav accuracy,                
RNP 1 and RNP 0.3 during final 

Possibility to increase required 
accuracy: RNP 1-0.1 and RNP 0.3-

0.1 during final 
SF1 

Operating 
procedures 

Standard RNP protection area and 
NO curved legs after the FAF  

Smaller protection area and 
curved legs after the FAF  

SF3 AP/FD not mandatory 
AP/FD both mandatory in 

procedures with RF legs or 
accuracy less that 0.3nm.  

Vertical navigation guidance NOT 
mandatory (Baro-VNAV) 

Vertical navigation guidance 
MANDATORY (Baro-VNAV) 

Training 
FMS is not a mandate for single 

pilot a/c 
Training for use of GNSS with 

FMS is mandatory 
SF6, CF1 

Approval 

Unique a/c approval for ALL 
procedures  

Specific a/c approval for each 
procedure  

SF5, SF6 Unique pilot approval for ALL 
procedures  

Approval to pilot to fly specific  
procedure 

Si
m

ila
ri

ti
e

s Navigational 
database 

Updates critical for integrity 

SF4 Safety 
assessment 

Ensure that failure conditions are assessed and mitigation means 
are applied to meet safety criteria 
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Structure: 
 Scope and deliverables,  

 Stakeholders,  

 Work Breakdown Structure (WBS) and schedule 

 Cost management (only time & energy) 

 Risk management,  

 Resources management 

 Communication management 

 

 

Objectives 

 Present how the case study has been conducted 

and managed 



The students 

The tutor Mr. Sebastien BARRAU  

The course director Mr. Fabrice FABRE 
 

 

  

 

WBS / Scheduling 

 

The stakeholders 



 

 

  

 

Risk Management 

Resource management 

  Human resources and material resourses 

  Time exceeder 

  Content sufficiency 

  Misunderstandings & incomprehension 



  

 

Communication management 

 
Meetings 

Communication support (data and voice): 

•  e-mails 

•  telephone 

    



 

 

  

 

Main difficulties 
 

Time constraints:  study, classes and weekly exams 

 

Unexpected personal events:  personal timetable 

and unexpected events of each student and tutor 

 

Human factors: different age, different culture, 

different personal constraints and tempers, having to 

work together 

“work within a team and as a team” 



Thank you for your kind 
attention! 



Back-up slides 



Area Navigation 

Area Navigation (RNAV): introduction of waypoints 

Route and airspace optimization, efficiency 

How: Applicable at first in NAVaid-covered areas 

(DME/DME, VOR/DME), extended to oceanic (INS), and reached 

remote areas due to the GNSS 



RNP approaches classification 

 

NPA: non-precision approach 

APV: approach with vertical guidance 

PA: precision approach 






