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Definition RNAV and RNP

RNAV (Area Navigation) is a method of navigation which permits aircraft
operation on any desired flight path within the coverage of station-
referenced navigation aids or within the limits of the capability of
self-contained aids, or a combination of these.

RTCA: An RNAV Specification that includes requirements for on-board
performance monitoring and alerting is known as an RNP
specification
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The Navigation Specification is a technical and operational specification
that identifies the required functionality of the area navigation
equipment.

To date, the PBN Manual contains 8 navigation specifications:
4 RNAV specifications & 4 RNP specifications

Navigation Specifications

RNAV Specifications RNP Specifications

Designation Designation Designation Designation Designation
RNAV 10 RNAV 5 RNP 4 B-RNP 1 RNP
For Oceanic and Remote RNAV 2 For Oceanic and Remote RNP APCH with additional
Continental navigation RNAV 1 Continental navigation RNP AR APCH requirements
applications For En-Route & Terminal applications For various phases to be determined

navigation applications of flight (e.g. 3D, 4D, etc)
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To date, the PBN Manual contains 8 navigation specifications:
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Navigation Specifications

RNP Specifications

RNAV Specifications
Designation Designation Designation
RNAV 10 RNAV 5 RNP 4
For Oceanic and Remote RNAV 2 For Oceanic and Remote
Continental navigation RNAV 1 Continental navigation

applications For En-Route & Terminal applications

navigation applications

Designation

RNP AR APCH

For various phases

Designation
RNP

with additional
requirements
to be determined
(e.g. 3D, 4D, etc)
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RNP RNAV Performance

Accuracy: Aircraft operating in RNP airspace shall have total system
error components in the cross-track and along track directions that are
less than the RNP value 95% of the flying time.

Integrity: The probability that the total system error of each aircraft
operating in RNP RNAYV airspace exceeds the specified cross-track

containment limit (2xRNP) without annunciation shall be less that
1x10-5 per flioht hour.
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Continuity: The probability of annunciated loss of RNP RNAV
capability shall be less than 10-4 per flight hour.
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Benefits of Fly-by versus Fly-over in procedure coding

Fly-over waypoints: depending on wind, aircraft speed, bank angle
limitation etc... the FMS trajectory will be different

Fly-over wpt

B ST

:!'l

e a1 ) "

trajectory
not repeatable

IT that makes your life easier



RNAV/RNP &7 4mis-3 %4

TERE)F 4 b5 Ely-by (K8 5 Fly-over (55 V1) B 34 &3

Fly-overfiilg . X, MZa@EE. WERGIEAR, FMSHUZEA R,

Fly-over Wi A

:!'l
»
:
LY

YR ANl B E
JYLIKLATY R 25 R

IT that makes your life easier



Dl\ IAN//IDNID Draradiira COAA DA 'F te
ININAAAV/I\INI T 1ULTUUIT JUUUI DT | 1HHLS

ng —

Benefits of Fly-by versus Fly-over in procedure coding

Fly-by waypoints: better trajectory control is achieved as the FMS will track
a pre-computed curve
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Fly-by waypoints: better trajectory control is achieved as the FMS will track
a pre-computed curve
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Benefits of TF over CF Path Terminator in procedure coding

CF-leg: Magnetic course may mismatch runway centerline course

excessive roll

maneuvering!
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Benefits of TF over CF Path Terminator in procedure coding

TF-leg: not influenced by magnetic variation, always creates a smooth path
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Benefits of AT OR ABOVE versus AT altitude in approach coding

AT constraints may cause undesired vertical path
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Benefits of AT OR ABOVE versus AT altitude in approach coding

AT constraints may cause undesired vertical path
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RNAV/RNP Procedu

. for Procedure Design:

. for Data Houses:

. for OEMs:

. for Airlines:

v
I

o
C

l@FaYe T DA 'F'I'r\
Uul LT | 1LY ...

ng —

increased flexibility in airspace usage
IFR procedures for previously non-IFR runways
guicker implementation of changes

less complex procedures (fewer Path Terminator)
procedure originally intended for NavDB usage

procedure design criteria compatible with todays
avionics

access to previously inaccessible runway ends
lower minima hence less diversions, cancellations

reduced track miles resulting in reduced fuel costs
and less emissions

inherently safer with constant angle approach than
typical “dive and drive” NPAs

ILS-like indications means quick pilot familiarization
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Different Datum Systems in the World

(must not necessarily match todays datum system used in local AIP)
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In the past:

Today:

25.09.2012
Chart 34

Differences between reference frames
could be accepted

The navigation accuracy improvement
and the RNAV introduction lead to the
need of acommon reference frame

Use of the GNSS (based upon WGS-84)
In air navigation
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Datum Issues — Conclusions

A common geodetic reference system is required in the RNAV context

The RNAV procedures rely on the quality of the waypoint and runway
coordinates, as expressed in WGS-84

WGS-84 implementation through data conversion is feasible but supposes a
very accurate knowledge of the previously used reference system, and high
quality initial data

WGS-84 implementation through new surveys is one of the keys for high
qguality aeronautical data
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Other factors impacting RNAV/RNP procedure coding

RNAV/RNP operation requires high accuracy and resolution of coordinates
for all data elements that are used for aircraft guidance — including, but not
limited to waypoints and runway thresholds

A perfectly designed RNAV approach without accurate runway threshold
coordinates is of questionable value - the most critical part of an approach is
the final approach when the runway becomes the active « TO » waypoint
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