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Approach Guidance Mode

Julien BERNAGE, AIRBUS Approach and Navigation Flight Ops specialist
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Up to 1970’s- ILS and NAVAIDs era

i

installation
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Precision Approach: Instrument Landing Syste

R

eLateral using LOC

*Vertical using G/S
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Conventional Non Precision Approach D20

[FF19R]
D5.5 |©
L ateral trajectory [MATSR] |
Using VOR and DME raw data to (CAUTION. D ot ap.pmch*\
follow the entended trajectory e N Bitioney
Procedure: 538"
Overfly CHE
Outbound CHE Radial 25° il N
at 9NM from CHE turn left "116.9 CHE TN NI,
Intercept Inbound CHE radial 190° 9 o \\
/\680’ S %,
] 579'/'\

$1-30 141-40 : MAT TA crAalr



Conventional Non Precision Approach

*Vertical

CHE VOR
5000°

025%m

D5.5 “Gic, . . D9.0

CHE
[MATOR]
TCH 54’ |
, <-\~va
Apt 70 0.2 ["1.3

2 NM  CHE
to MAT9R[FF19R]

D14.0

1600°

AIRBUS




[ Airbus Amber ]

Obstacle Clearance on Conventional

Runway Threshold
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Dive and Drive technic

INNIAL INTERMEDIATE FINAL

IAF IF FAF SDF Runway Threshold




1980’s - The Flight Management System and Inertial Reference System

p . > FMS+IRS: revolution
‘= ol in the cockpit

o °-

“®AIC position and Navigation Display
Map with Fllght Plan and A/C symbol

ORNAV(area nawgatlon) concept
Waypornts in coerdmate i

eNavigation Database. f;_ | |
Storage of procedures and Waypornts

eLateral FPLN and gmdance |
i  Approach coded in Nav DataBase
- selection f

-__~;,;._,.0Vert|cal FPLN and Gurdance in
- Barometric



RNAV System

[ Airbus Amber ]
© AIRBUS S.A.S. All rights reserved. Confidential and proprietary document

Onboard Landing
System FINAL APP

FMS provides a guidance along a coded and
defined lateral and vertical profile

But the vertical profile is BAROMETRIC

GPS (] Better quality in position but GPS
altitude not used

AIRBUS



Conventional Approach flown in RNAV

RNAV system

Conventional flown with RNAV principle

1 AIC flows what is coded in NDB with
current position and no more raw data

11

WEF 12 OCT 17

VOR rwy 32L

(50-9[13SEP 17
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France - LFBO/TLS

Blagnac TOULOUSE

i Toulouse APP
12035 12385 1293 fam
124.975 125175 Wast

Blagnac APP
1214
up o FL10O

TWR
1181

GND
1219

CLR (D)
121.7

ATIS
123125

PANS OPS

VORDME 117.7 TOU | FAT 324° | THR Elev 497 | AD Elev 499 | TL ATC [ TA 5000

F(l)il") ¢ Eoor 20 Foot 30 E0o1 40

'sa;&aw'}/_\
: e —

Toulouse )%3
(‘ 1 %‘," D117.7 TOU
\ 837 s 82t

:

b D178
ESTEYy Do Peyrofierss

NFRI '
=] 2

=

Di2.3
™ou

tum left and follow to R304 [TOU] to

D10 [TOU] at EII. Tum left on 251° L
climbing to 5000. Intcp and follow

D18 arc to SULIT.

Ciimb on 323*/R143 [TOU), at TEH L T, e <3000

D153
U

T T T
1011 12 13 4 16 16

£ Navtach -

VOR+DME| Circling © | O NA Northeast of RWY. OME | 3.0° | 1A 350645
1030 (530) | TOU| ALT | rresexrert
980 (40) 1.5km P 3 (68)
1500m | 7050 (5507 | 12313000
1.6km 12 | 2910
980 (420) 155‘(’"7?01 11 | 2590
2.
10 | 2270
2200m 1320 (220
a.&(m : 9 [1950
80 | 100 | 120 | 140 | 160 8 |1640 o
ROD 3.0°| 430 | 540 | 640 [ 750 | 850 7 1320 3
\FAEMAP | 5:29| 423] 3:30( 3:08] 2:44 6.0 | 980 )

Change: ALS box

AIRBUS
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Conventional Approach flown in RNAV

AIP published Coding by NDB

provider

by state

APPROCHE AUX INSTRUMENTS
Instrument approach

CATABCD

ALT AD. 489 180Ps) TR 457

[ans suGuC. 1231

[APR TOLLOUSE hgphe prach 120208 1) 125160 2 - 149754
g 11108

W S 16 B R
e

UE i

chart coding table

@-3[ESEFTD)

France -LFBO/TLS.

L Blagnac TOULOUSE

TXET7 Transition

X677 1 N a0 [ - - RNPO3

Tx514 - 265601 102527 + sa0 |- - - RNPO3 » »
X516 - [ 2seaese | 50000 0 00 | 60 - RNPO3

TX51T R [756 aus6| 2830647 | 16259 | Bank | 3m00 | - - 51 | _RNpo3s | 350 | ARcss

TxX515 R [283 0847  306.0515 | 15264 | plank | 3180 | - - 1 | _RNPo3 | 350 | ARcss

TX509 - 3080513 | 42100 | Blank | t7s0 | - - 31 [ _RNPo3

The procedure is translated
into data usable by FMS
according to ARINC 424

requirements

TGt
Do

.
TA:5000

01 Morar e ROL 143 TOU 2 23) v 4000 0501

ATOU S gt e L 20 U 34 ) A 0MOUETOU e Molaidmres

ke 2 e v SO0 401 o i o S . DUE TTOU

TP, L APV AT .

o Sl

Localization toward its
FPLN using the FMS
position

s ACH it DL 141 TOU MG 23 b 400 0501 P
ALTOU i Jeft anc folow RDL 303" TOU (MAG 03] A 10 MM DME TOU fen kot MAG o A
e e G ot 40 5 30T o A M)

oueTou
wor oW s o1
AT me B zm o w0 w0 w0 W
BGT g G G o gy e )

Waypoints defined by
Lat/Long

Legs between
waypoints

12 AIRBUS
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Conventional Approach flown in RNAV

C\\ AC 20-130/AC 20-138

= \
S D\
@ A Z
* 4 18
¥ =}
\ o

If
GPS considered as
equivalent to NAVAIDS If

RAW DATA monitoring required

13 AIRBUS



Barometric Vertical profile: From Dive & Drive to CDFA

>elected [ FPA
anaged | FINAL APP

Runway Threshold




1990’s - The GNSS — Global Navigation Satellite System

\) Bring precision and
mtegrlty on position

® PBN concept
the Navigation Performance

e RNAV(GNSS) / RNP APCH

e RNAV(RNP) / RNP AR




Conventional Approach to RNAV Approach T

RNAV (GNSS) rwy 14L Blagnac TOULOUSE

| a1 | 2o |7 | iz
124.975 125175 West up o FL100
RN]AV E‘?'fols,c‘?:"l"’:!‘,a[ﬁ‘f 'u:m[:q Elov l.tgo]tz 5:« '499[ El'”:o[o:': sooo] e
L (e ]
[ f;;w -, / (Feadar vectoring for it APCH) ]
Soras § :
*RNAV(GNSS) approaches instead of g _
2 ]
conventional approaches 1
*PBN concept for the lateral part: | & 29\ 1o

2805 oy Do Poyrolieres

—RNP value of 0.3NM in straight final B . l :

113nm|oTHF| 7.7nm to THR Anm MAP: | W14l
il ool Tk Climb to BOS12 to L], tum left to BOG13,

—RNP Value of 1NM in Initial, Intermediate B L

-
. 1400 1200 MDA
and Mlssed A roach T TTITIEYEEFIPRECT I T
ACFT|  LPV_ |LNAVAVNAV] LNAV | Circling O] O includes CATD,. | 19 | 3.0° | DA sws
A | 780 20) 1050 (=0) | @ NA North 14L | ALT | oo2axtern
g Jom. 2 of RWY 77 [3000| P
=M 7790 g 1060 (z61)
(] 750m 910 (420) 950 (460) 1.6km 7 |2790
] SRR 12(3.1- 1400m *mga‘ 6 |2470
+ 740 2.4
- I 770 | O § 12140
g 50m_¢ sekm_ Q) 4 |1820
§ GS 80 | 100 | 120 | 140 | 160 3 |1500 o
O FOD 30" 430|640 650 | 750 | 660 2 (1180 =
(FAT -MaP1| 5:47 | 437 | 351 | 318] 263 13| 950 )

Change: WP, HP

16
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RNP APCH / RNAV(GNSS) difference of minima

L) l I. ‘!f
M B 1413 12N 109 87 66 43

T T --8-1 B, R-.8.-3- -8 0.8 T 1 e—
210 TCH 50
ACHT LPV |LNAV/VNAV| LNAV |Circling O O includes CATD. | M | 3.0° | LDa 300se4s
2 m(zoO) 1050 (=:0) | @ NA Northeast 14L | ALT | omcaxter
g 1 Slom of RWY. 7.7 [3000| P
=M Wrwo) 1060 (s60)
S 910 (40) | 950 (s60) [ _1ekom 7_|27%0
2l c mlfml 12(31\ 14%&!\ W & 12470
e /50 24
'g 750m Q sekm Q) 4 11820
é GS 100 | 120 | 140 | 160 3 |1500 o
o ROD 3.0° 43) 540 | 650 | 750 | 860 2 |1180 s
FAF - MAPt | 5:47 | 437 | 351 | 318 263 1.3 | 950 R
Change: WP, HP

N AIRBUS



Obstacle Clearance on RNP LNAV straight-in (less 5°)

Runway Threshold

‘. -
\&."

I

N

N et ‘

DT




Obstacle Clearance on RNP LNAV/VNAV

Runway Threshold
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RNAV(RNP) / RNP AR

<\ The ultimate

\“/ solution for design

® Turn after the FAF
on terrain challenging airports

2P SN ® Low RNP value
. e . e down to 0.1NM
e g OF N on protection areas

' 4 -

e, % -
™ P
P = .
-
\1,_ "n ¢ L




Differential GPS concept

[ Airbus Amber ]

Augmentation of the
Accuracy and Integrity

GPS augmented position due to reference
stations

Vertical GEOMETRICAL

2 solutions:
GBAS [] GLS airbus solution
SBAS (] SLS airbus solution

AIRBUS
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GBAS Landing System: GLS
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GLS: Data transmitted to the A/C

® GPS augmented position by VHF

®Final Approach Segment data by

VHF
Anchor point coordinate
Course
e , _ , Slope
’ - </ () MMR computes a
. ~e————-. "/ Virtual beam
— — e e e —

®Flown in G/S | LOC

® FMS not needed manual tuning

possible




10

GBAS on charts: GLS approach

EDDW

= BREMEN, GERMANY
Gl_g 7 R\m! 09 eCharted as GLS

Alt Set:

BRIEFING STRIP

Aircraft must be capable and certified for GLS CAT I approach operations.
-

™— T T
: 609’
596" [Parts of IFR profiles within N
V.\ Airspace Class E. Watch out .
1 for VFR traffic unknown to ATC 8s3

GBAS =
20 21980 GOBA

e Y * Angular protection same as ILS

3% up

DW455 & 1BUTI o
a_s";\, ﬁwd&w@ !0860__

* Geometric vertical guidance

o‘SO
266 DW450 L
601" /\ i

DWA451 "o’ .
e CAT I, CAT Il available, CAT [l under
Jostome| 90 | 80 | 70 | 60 [ 50 [ 40 | 30 | 20 | 10 y y
w | ATTuDE | 2940° | 2620° | 2300° | 1980° | 1660’ | 1340° | 1030° | 710° | 390°

\\\\\
study
3000
86\/
.- s
FULL Limited ALS out

A

B
wH
% C RVR 550m RVR 750m RVR 1200m
2-—1
<|D
o
wy CHANGFS:  Pracadurs ident Communicatione Procedurs . @ IFPPESEN. 2012 I01A All RIGHTS RESFRUED

YT T ——————— Ty
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GLS approaches

% ®One station for all runways with
' different channel

® Customisation
*Displaced Threshold
*\/arious slope

® CAT | autoland capability

available on A380, 350, 330 and
320

® CAT Il autoland available on A320
® CAT Ill autoland Under study

>\ GLS

- Operational (with dot: charts published)

Planned Installations

Special Category, S-CAT | (with dot: charts published)
- Prototype/Research (with dot: actively transmitting)

More and more deployed




Satellite Based Augmentation System

GNSS constellation
Geostationary satellite o ®

i

[ 1 | A

e ~
<3
% AV,
>

e o 2 . eWide Area Network
S of reference stations

f‘i e Transmission of the data
| via geostationary satellite

®A/C system computes a
& virtual beam
Angular geometric guidance

Reference stations




Data transmitted to the A/C

. ®GPS augmented position by
' geostationary satellite

e®Final Approach Segment data
in NDB

. s S S ; Anchor point coordinate
o —— B R Course
%\1 4 Slope
\ ‘T\\/*; - - \
— Y <SS () MMR computes a
RERES - ,_ _wzu Mq\ \Z 4 Vlrtual beam

— - s,
— T

]

N oFlown in G/S | LOC

®FMS needed (only for FAS data
delivery)



PANS OPS

© NAVBLUE - Ibo14iad

SBAS on charts: LPV minima

(50-14]17JUL19) France - LFBO/TLS
RNP rwy 14R Blagnac TOULOUSE
( Toulouse APP Blagnac APP | TWR | GND | ATIS

120.355 123.85 129.305 East
124.975 125.18 West

121.105 1181 | 1219 | 12313
uptoFL100

T T T T T[T
E001 00 EOO1 10

4500

MON-THU
OCT-MAR:07-19
APR-SEP.07-21

R26
T Cordes Tolosannes

EXCHOL

RNAY EGNOS CH57514 E14A | FAT 143° [ THR Flov 488 [ AD Elev 499|TL ATC | TA 5000
™ T

4nm to 25
@\ ' X
837X\ 621

E001 20
P
)
30 MAX 14000
5000/FL80
BO515 MAX 220kt

TEMP RESTRICTION 4
Baro VNAV proc NA below -20°C

Toulouse
D117.7 TOU

X AWI14R

/%646 50514/1

Pur an

Di79
Lias
1650

osplta\ &
s AR ‘8
738 .

9‘732 5081“

Toulouse Francaza\

@ 25 within 1onm |

LFBF 1090 BO513 ]
sz Tl 30 @ /]
=2 MAX 190kt N43
St Foy De Peyrolieres /30
2300
§ ZMON-FRI
< S SEXCHOL
L= s | | 1 1 /1
11.3nm to THR 7.7nm to THR 4nm [mapt [ Fwi 47
- 014 £OLE  19THR Climb to BO512 (MAX 190k to EXTH
Al 3000 tum left to BO513 (MAX 190kt), then turn left
to BO514 to BO515, turn right to NETRO
climbing to FL70 or by ATC.
—"
4 TADA
T T T T T T —
7 16 15 14 18 12 11 10 9 543210 TCH 56
CFT| LPV@® |LNAVIVNAV AV | Circling® THR | 3.0° | LDA 350345
& 1030 (530) 14R | ALT | 1749301470
740 (250) 1.5km P 3° (66)
750m 1050 (550) 713000
900 (410 0 (460) 1.6km 7 12790
c 1400m 1230 (730) 6 2470
2.4km
D 768 (280) 1330 (830) 12150
750m 3.6km 4 11820
GS 80 | 100 | 120 | 140 | 160 |@ D ACFT: 770 (280) 750m 3 [1500 9
ROD 3.0° 430 [ 540 | 650 | 750 | 860 |® NA Northeast 2 11180 =
\FAF -THR | 5:47 | 4:37 | 3:561 | 3:18 | 2:53 of RWY. 13 [ 950 J

Change: Proc designation, HP

®RNP with LPV minima
®RNP(GNSS) Approach BUT

* Angular protection (in addition to
linear) same as ILS

* Geometric vertical guidance

* Minima down to 200 ft (CAT |



RNP APCH with LPV minima

e Equivalent to CAT |
e Customisation (as GLS): Displaced Threshold, Various slope
e No specific on-ground station needed
e Need to be in an SBAS area (in US with WAAS, in Europe with EGNQOS)
e SLS CAT | Autoland under study (certification planned in 2026 on A350)

SBAS Indicative Service areas

@
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ICAQ classification (before modification)

NPA

Non Precision Approach

APV

Approach with Vertical
Guidance

Conventional
VOR/DME

RNAV(GNSS) Bl RNAV(GNSS) RNAV(RNP)
SAAAR

NDB
LOC only

LNAV LNAV/VNAV RNP 0.XX

31

PA

Precision Approach

Conventional
ILS
MLS

CAT I
CATII
CATIIABC

AIRBUS



|CAOQ classification [ Arbus Amber ]

Type A Type B
Minima = 250ft Minima < 250ft
3D 3D
Lateral Lateral and Vertical Lateral and Vertical
Non PreC|S|on Approach Approach W|th Vertical

Guidance

Conventional RNP APCH RNP APCH RNP AR APCH

VOR/DME
NDB
LOC only

PA

Precision Approach

RNP APCH GLS Conventional
ILS
MLS

LPV 200 CATII CAT |

LNAV LNAV/VNAV RNP 0.XX
CAT Il CAT Il

32 AIRBUS
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Chart Naming changes for PBN
*|CAO Circular 336 transition from RNAV to RNP approach chart identification

RNP APCH Navigation Specification

RNAV(GNSS)

RNAV(GPS) RNP

RNP AR APCH Navigation Specification
RNAV(RNP) RNP(AR)

*Not applicable for all states : USA and Canada will never change and keep old
naming

We will have to live with 2 different charting names for the same operation
. AIRBUS
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Chart Naming changes for PBN: RNAV(GNSS) [1 RNP

05 JUN 19 France - LFBO/TLS L19 France - LFBO/TLS
RNAV (GNSS) rwy 14R Blagnac TOULOUSE RNP rwy 14R Blagnac TOULOUSE
Toulouse APP Blagnac APP ATIS Toulouse APP Blagnac APP GND ATIS
120.355 123.85 129.305 East 121.105 3 s 12313 120355 123.85 129.305 East & 8 1219 | 12313
RNAV EGNOS CH57314 E14A | FAT 143° | THR Elev 488 | AD Elev 499 ITL ATC I TA 5000 RNAV EGNOS CH57314 E14A | FAT 143° | THR Elev 488 | AD Elev 499]TL ATC I TA 5000
R UL IR P YRS D S . i I L U L LS LR IR P R NP S i e I P RS
E001 00 Eoo1 E001 20 E001'30 E001 40 E001 50 | E001 00 E001 Eo01 E00 E001'40 E001'50 |
2 R26 ] 2 R26 -
Cordes Tolosannes 30 o Cordes Tolosannes 30 i
4500 < 4500
MON-THU 1 MON-THU 1
OCT-MAR 07-19 BO515 OCT-MAR07-19 g
APR-SEP0721 000, APR-SEP-07-21 4
EXC HOL 4000 EXC HOL
| 5 /N i
% \
%
1% TEMP RESTRICTION 4 17 TEMP RESTRICTION 4
3 Baro VNAV proc NA below -20°C | _| & Baro VNAV proc NA below 20°C | _]
0 . @) .
-4 -4
: | C t . ) -
hart naming
40 | 40
- - change -
732 qayd ] e
1650 }k\ b @ 25 within 10 < @ 25 within 10
e~ within 10nm ] 1 1
- Tetlouso Frencaral 7% \ Bos13 ] . i i e \ Bos13 ]
oM 1090, MAX 190kt | o 1 MAX 190kt |
- BO512 k 30Q / : k 30Q /
MAX 190kt N4s ] ézg MAX 190kt i
143_] b7 N43_|
— E"sx Foy De Peyrolieres 30 | O g’st Foy De Peyrolieres 30 |
g JMON FAl . &7 J;M'ON FRP g
. _BxCHoL J N . C HoL J
1 =S 3 | 1 | 1 | 1 s 3 1 | 1 | |
11.3nm to THR 7.7nm to THR 4nm MAPt | RW14R 11.83nm to THR 7.7nm to THR 4nm MAPt | RW14R
3000_1430*_1201/#1 to THR Climb to BO512 (MAX 190kt) to EXJI, 3000_1430*_14F? Fgé‘lR to THR Climb to BO512 (MAX 190K) to EXTIH,
At 3000 turn left to BO513 (MAX 190kt), then turn left AL3000 tumn left to BO513 (MAX 190kt), then turn left
So to BO514 to BO515, turn right to NETRO So to BO514 to BOS15, tum right to NETRO
climbing to FL70 or by ATC. climbing to FL70 or by ATC
1820 1820
“/ >
1400 1200 DA 1400 1200 1ADA
T T T 1T T r T 1 T T T T T T T T e T T T T 1T T 1T T T T T T T & T T T pe—
nm 17161514 13121110 9 8 7 6 5 4 3 2 1 0 TCH 56 nm 17161514 13121110 9 8 7 6 5§ 4 3 2 1 0 TCH 56
olACFT|  LPV@ [LNAV/VNAV| LNAV | Circling® THR | 3.0° | LDA 3508145 ol#cFT|  LPV@ [LNAV/VNAV| LNAV | Circling ® THR | 3.0° | LDA 3508145
H A R e H P i e
= [_16km | T 2 ] |__16km | FZ3 ?
IM .| 75om 1050 (550) 3000 Ml 7som 1050 (550) 3000
2B 900 (410) 950 (460) 1.6km 7_|2790 2P 900 (410) 950 (460) 1.6km 7_|2790
= c| 758070 1200m 1400m 1230 (730) 6 | 2470 = c| 758070 1200m 1400m 1230 (730) 6 [2470
: 750m 2.4km 5 2150 i 750m 2.4km 5 2150
El I 330 (530) e I 7330 (6%0)
2 750m 36km 4 1820 2 50m 36km 4 11820
3( GS 80 | 100 | 120 | 140 | 160 (@ D| ACFT: 770 (280) 750m 3 [1500 » ?( GS 80 [ 100 [ 120 | 140 | 160 |@ D ACFT: 770 (280) 750m 3 1500
6 ROD 3.0°] 430 [ 540 [ 650 | 750 [ 860 |® NA Northeast 2 |1180 & é ROD 3.0°[ 430 [ 540 [ 650 | 750 | 860 |® NA Northeast 2 |1180
\FAF-THR | 5:47 [4:37] 351 [ 318 253 |  of RWY. 13 [ 950 p O\ Far -ThR | 5:47 (437 351 [ 318 253 |  of RWY. 13 [ 950
Change: Spec update Change: Proc designation, HP

. AIRBUS
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Chart Naming changes for PBN: RNAV(RNP) [0 RNP(AR)

Chart naming
change
ICAOQO circular 336
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ALL THE DIFFERENT APPROACH
TYPES - SUM UP

. = PHIS

\ /o
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3D PUblIShed ApproaCheS ILS Y rwy O7L e Ma.nGEEaRYN?EUERTA

(" Langen APP RAD Frankfurt DIR TWR GND TIS ARR(D)
120805 v 12535535+ | 118.505 |11878 119.905 124.855 kix | 121.805 118.02
119.03 rix 12728 1x | 1365 1x 127.33 1x HX
ILS/DME 1103|FEL'FAToes | THR Elev 304 | AD Elev 263 | TL ATC | TA 5000 |
; {%‘(Y ‘ml ) : “:f\r'm'u'-s}.hb VU e, gom'm
——-1(&‘253@'-
[maybemmemops
3D APPROACH T
Lateral and vertical guidance service )z
)
proposed g

[RNAV-1 or ANP APCH or RNP-1 required. |
[mfmue without IRU notnumouma)’ Wiaszadan (850

PANS OPS
v

+ information on distance

ILS (ILS Technology)

GLS (GBAS Technology)

~,¢ 4
DF470 \\-p MisAP MAX 250kt 3 -
139 MAX 220kt ace 760
5000) Sl @ ast’ Tau,,,s
,_-453 0179:5‘% D11336TAU —
1309 ﬂ

RN P LPV (SBAS TGChﬂOlOgy) cne" D65 FrD Ciimb DCT to DF363{ MNM 850),

= wum left DCT to DF362 (MNM 1870.
RNP LNAV/VNAV (APV Baro VNAV) S | v M gaent 41 v

om18 17 16 15 14 13 2 11 0 0 8 7 & 5 4 3 TCH 58
glacT ILS+DME | Note: Circiing NA. LDA 280045
o o185 1478
z S P 3V3Z" (51)
% & | 504 @0
- 550m
. c
o ==
= o | 512 =08 £=:
sl e
= H
zlL H !2
@ D

Cnange: Speed, COM

! AIRBUS
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. (50-5]05 MAY 21) Germany - EDDW / BRE
3D vs 2D Published Approaches VOR pur 09 BREMEN
( Bremen APPRAD | TWR GND | ATIS (D) )
1248 12033 | 421755 | 132.38
13483 621
VORDME 117.45 BMN [ FAT 086° [ THR Elev 13[ AD Elev 14] T ATC[ 74 5000
I T 7T 'E{*}ﬂlﬁw‘x\‘e;}7' I T T lgwlwl | T3, § I 57§ lE&ﬂ's& T 1 7T | T 'ED‘OQIOOI T l,:u I-
N 457

DME required| ‘232 |

2D APPROACH
Lateral guidance service proposed
+ information on distance

so7 M
e R OME—

Bremen

510 789, [113858ND T
S 579 Bremen
" A 318 HIG

/ D5.4 BMN
146
27 A

A BN RN, 5

N,

PANS OPS

LOC or ILS G/S OUT

D117.45 BMN

D1OABND

VOR e % \

NDB .

D2.7 BMN
D10.4 BND CAT A/B: 256° BMN
3000 ® 3000
S0gg.3* D43BMN D‘Qfﬁm
~ __D5.1BND D3BND Climb on 086° toHIG]
RNP LP BMN raads zero (D5.4 [EXN). tum right to [BMN]
0.5nm before THR D6.7 BMN 1 dlmbng to
BND reads D0.3at | 5 0° 930"
e 1 I
nm 43 42 41 0 6 8 7 € b 4 3 2 1 6'
2 | acsT [ VOR+DME | Note: Circling NA. OME | 3.0° | DME | 3.0° | LDA 2040485
& BMN| ALT |BND| ALT | soaciarm
g : 86 |3000] 9.4 [3000] P
-} 2| 400 (420 7 |2480( B8 |2540
-] 1500m 5 |1830] 6 [1900
<& 4 [1510] 5 [1580 H
2 3 |1100] 4 [1260| EI
z 2 | 870| 3 | 940 E g
Z| " Ggs | eo[100]120[ 140] 60| 1| 550| 2 | 610 I
g@ODS.O"]dSO[SAOIGGOITSO]EGOI 08 [ 490] 16| 400 L,

Change: GND freq hr
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Visual Published Approaches

VISUAL APPROACH
Approach performed Visually

VISUAL
CIRCLE TO LAND
RNAV Visual

RNP (VPT)

39

[ Airbus Amber ]

RNP A rwy 05 vpr Merignac BORDEAUX

( Aquitaine APP Merignac APP | TWR | Aquitaine INFO | Merignac GND ATIS 3
129.875 BW1and2 726.73 ATC 121.2 ATC 1183 120.575 HO 121.9 131.155
119.275 BE1and 2 121.73 ATC

RNAV | FAT 045° | THR Elev 160 | AD Elev 166 | TL ATC | TA 5000 |

-/ MlSAP RNP 1.0 7
R290 7
Carcans \ 21 a

FL195 Legend
' [ > > Visual PROC

Absence ATS: BDO057 e Bussact0 |
\ PROC prohibited / RNP10 21 yoram IAF -
i 3 VAGNAO

\\ Local QNH only 277@}\+’— 1

Illllllllllllllll* IIII|I|II|I||||IIII|IIII|IIII|IIIIl
) R162 womy/ W00050~  4.6nm W000 40 WO000'30 “~._ W000' 20
0 ;’ 0\ Cozes lege z \ @ roaa 4
# '\ 1500 GND-2500 GND EAC I\ ) s Bk
/ AMON-FRI y = A Blayais-Braud 3500 (BTN 200
/ _)EXC HOL:08-17 7 2 k | EtStLous J 3500 (BTN 2000 and
/ 1AF 13 £ oD & 2l 2300 3500 by NOTAM)
/ A ETPAR ] 7% gi‘%\ T He / He4
7 ) MAX220kt 7/ Y\ R eS| == @rume be.
| %
Tl wse: (2000 7 —gh * g e | Ty

Ho4 ok besnd  N45_|

|| Warning @, -
% PROC must be flown only with = (1) rl’g‘b G
D) ground visual reference when «@ @ ({j}’ IAF +q,(° T
= reaching Visual Fix FDO5A \ VAGNA ¥ oVed® .
"~ \ VAGNA & Vi b
e 4
| RNP with Visual Manoeuvring @-\f‘ @Q 4.6nm |N45_|
¥ 00
on Prescribed Track {> ﬁ%’fgom Q/Q 4‘5‘2 o
R31B 7 1 \s g
i, £ \ ‘\ RNP 1.0 & ]
g%rio GND-FL195 7 ) ,q, 1Y z A
- BDO5S BOCEP ‘- WAL 200kt E— o
MAX 210kt /. € perators
(0 Fly-over pomt for HP] BNP 10 S\[m 4000 {holdmg an approval .
{/; ‘%FDOSA m<>‘ RNP 1.0 RNP 1.0 ’% ]
7 AMAX185M~@9@ @<> ] 21 d
» / EXCFNARNP 10 200kt 1041 N44_|
7 /\ RNP 10 A ARP 50 |
- 7 <> >~RW05 (5] i
' R31A3 B—/D 058 400 @ b?" @ Based on 30nm |
i) MAX 185kt Vi O
1000 GND-FL195 N BDO5C [RNAV holding functionality reqmredJ
H24 | | MAX 185kt | /‘l I
| NN —~aras eemam- Tarer .

P A
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Airbus Guidance Mode Philosophy \

Propose 3D Guidance for All Approaches
(via specific APPROACH GUIDANCE MODE)

e

Baro VNAV Guidance, as Advisory for 2D Approaches

B 1] S——

Approach Selected
(via FMS)

' : ' CHROND
N A 1] SE  NAV
20 5o R Ne AR( v |
C sy By o n Hg hP
v / c /‘\ / (/;/ R ——hPa
' : | 7 AN T -}—‘u 4 JPLAN SIDE STICK PRIORATY
¢ { 795 y e j L \\
N ) ™S - :
('-‘a, \2/ 320 2
O =@ = G
(= 0P (&) YOS PO
FD ~ OFF
v p 0. OFF s
RV T L) SR P\
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Approach guidance mode

Chart

France - LFBO/TLS
VOR awy 32L Blagnac TOULOUSE
Toulouse APP

12035 12385 1293 fam
124975 125475 West

i
123425

o Prpa
- &
N T ;
J(_\
. =

% For Inial Approach) |
5 % see chart 50-2
i

Toulouse
1, 117.7 TO!
i mzx\ 1
i
e, 545
A \\ RP\I;M
)
7

x

(© 25 within 10nm. £ o
Vo, (S

Ci 323*/R143 [TOU], at (TO0)
tu loht and follow to B304 (TOU] to
10 (TOU) at e

climbing 1o 5000. Intcp and follow
D18 (700 are to SULIT

T0U

D8 D123 D153
ToU 00 T0U

*~3000
%,

e _iss0
1400

G
2P| oooj) | vem
iH 1500m [ 7050 (ssa]
ko
§ = T220 (721
SRl s80um) | zam
KT 2200m 7820 ey
§ s
§ ® [100] 120 [ 140] 160
o ROD S0 430 ['640 | 640 750 [ 860 |

T 2 0 T
(Change: ALS box

1234
1| VOR+DME] Circling O] © NA Northeast of FWY.
7030 (539)

9

FMS selection

AVAILABLE

The FMS will propose the best available

Automatic selection by

the FMS

approach guidance mode

Guidance Mode

F-APP AP1
1FD2
A/THR

b=
Om

1=

AIRBUS



[ Airbus Amber ]

Approach.and landing strategy

\\
e T R — S m_
Y = '-\Vﬂ‘ * o
‘-:_; = e ...\: .

-—

SAingIe and‘simple
‘ angular guidance mode = =
> ‘,Ja;\ NS~ e

_— Linear FMS guidance & APP-DES L\Y §¢

Curved Approach ﬂ mode

-4 =
43 \

N~ -
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[ Airbus Amber ]

Many Charts for straight approaches

ILS Approach GLS Approach RNP Approach RNP Approach VOR Approach

LNAV/VNAV NDB Approach

i BREMEN, GERMANY
EDDW/BRE *m BREMEN, GERMANY EDDW/BRE —. BREMEN, GERMANY EDDW/BRE —w.iErrEsEN BREMEN, GERMANY EDDW/BRE BREMEN, GERMANY EDDW/BRE '@"‘ .
BREMEN swovo (134 CAT II/II ILS Z Rwy 27 BREMEN 13hov 7 GLS Z Rwy 27 BREMEN 13nove (29 RNP Rwy 27 Eoow! RNP_Rwy 27 BREMEN il VOR Rwy 27
T e ST e T T o T T ) e o iy I R T Y, 7 R il
. 132.380 124.8 120.330 134.830 121.755 . 132.380 | 124.8 I 120.330 _134.830 121.755 i 132.380 120.330 _134.830 121.755 . 121.755 : w‘:’-“” — ':‘-3 - 120.330 134.830 121755 |
3] mom " EGNOS Final Minimom AT P A il . inal inimum Alt e
8 oaew ARl 14 B cn2ii68| e | “eosse | oam gt B enanioa| st "soceo | oam At Bhev.14 H chiarioa Mascao | oans AptRlavil | ApchCrs acamo [ DA | Autienike
g 1109 { 28 3| G278 266° 3000”2986 | 2147 1200° Rwy 14 E27A 266° 3000 (2986") | 214’200 Rwy 14° 3| €27, 3000 (2086') | 2147200 Rwy 14° 8| 117.45 266 3000 298", (466) Rwy 14
2100 5 sseo arcn_ CTimb STRAIGHT AHEAD 1o D2.2 BMN/03.0 BND,
E ‘,‘;ﬁ",c:ﬁ"lé‘{’;‘:3{,‘}“!&:{&“5:30%”7 2BMN/D3.0 BND 5| msseo arcw: Climb on 266° to DWS60, then turn LEFT direct to &l ssseo arcu: Climb on 266° to DW560, then turn LEFT direct to e &l susseo arcw: Climb on 266° 1o DW560, then turn LEFT direct fo £ an torn LEFT 10 VOR climbing 16,5
ATt Ser: FPa[IN on 1 fov DWS561 and then to BMN climbing to 3000°. DW3561 and then to BMN climbing to 3000°. DWS561 and then to BMN climbing to 3000°. Alt Sa1: hPa (INonreq)  Rwy Elev: | hPa  Trans lovel: By ATC  Trans ait: 5000"
MSA BMN VOR DME r MSA BMN VOR
_—1 Ry Elov: ThPa__ Tran: Tevel: By ATC _ Tranzal: 5000 |  msa AR At Sev: WPalIN on req) Rwy Elev: | hPa _ Trans level: By ATC  Trans aif: 5000° 'ﬂ; ATT Ser: WPallN on req) ThPa  Trans level: By ATC _ Trans ait: 50007 ﬁ:
T and cor1Tied Tor GLS CAT 1 approach operation:. |Baro VNAV cperations not authorized bsiow 15°C. |Baro WAV cporationt not S B A ray Parts of 1R profiles within
i, o LG o 3 e
: v . Watch ou 2 oo e ] ) B
¥ ot VER traliic usknown 1o ATC. rs Nrapace clun . warchowt | A7 [P rmaired. ] Parts oF PR proflles within s ¥ Farrs o TR profiies wiin e
. =] for VER tratfic unknown to ATC. =4 Alrspace Class E. Watch out % ] Alrspace Class E. Watch out
o 525' 525 for VFR traffic unknown 1o ATC. 525 b 833" far VFR traffic urknown 1o ATC. 525'
s & wr us ) 7 A A & 7 A
cans
v b £h21168 G278 $
o " o
DW5S5 DW555 1
1 266° ¥ 560 1 1
sas* 2 s,
. BMN < A‘- A 4 < ' ’ :
G : BMN > o
foo 113, gss s 05 §z£=
J > %) \_ ___J ] \}_;&,_,‘L A { h
ALIGNMENT TIRN o0 A Dit.oaND w7 nw5sn skt : %' DW550Y 3000 DWES1 ) . . B —>—Vbwssi 1 A A,
1 AT HOLONG ST e 1 . A 1 ar 1 . 9] ALGNMENT TURN e7" o’ 27
é A ] J“ ] gw o N 1 4 wrerrowome A
1 at0 .50 "o b 840 .50 0900 1 840 0850 "o L
- 1o THE | 1.0 2.0 3.0 5.0 6.0 7.0 8. 9.0 0IST 1o Rw27} 2. 0 A 5. 0
Amnice | 90| 710 | o2 | Tse0 | Tesy | vesv | a0 | veso | 7550 o[ A |70 | o0 | TS | tesy | voey | 7sbo | zem | s
VOR_ 094w cATA &S ’A" >BO
3000° 102°== caTcaD 'J
£3000°
uy 580 3000° 3
£ X %.'64 TCH 50°
Ten
o
Rwy 14" 5.4 Rwy “ Bey 14"
(LR R R NN MY RN ) AT = T
R e ) N S S T [gmlp D ’5 D3.0 .':.ql owses] ;. 266° Dwsu Dwstl
i I —— H
| e e e H s STRAIGHT 1N LANDITG Y 37 STRATGHT TN LANDING RWY 27 T Ty e T e
CAT 8 1S CAT WA ILS caTnus . z?:’:mw i b el o v LNAV/VNAV v oar 480 (466
i T Vo or CC oot i saw 400" (3867 oo 400 (386') o 2147 200 oan 400" 386') onuon 400" (388') I e
o 507 oara 1147(100') A] B - L AR T T TS oo = A| i 1500
E VR 550m #ve 550m 0 VR 1200m e 1100m a5t VR 1100m wiom &R 1500m R 1500m L]
ol <
4 e 75m we 200m na 300m Mg % 1800m e 1800m $| v 1100w T ALY ey g 8 1500m ‘ v 2200m
§ S [DRVA750m when s Flight Director or Autcpilot or HUD to DA Iz not used. [~ iy £ = ke 2 L
RS Commmieaen T e T e A - o = SRS —— O SRS, 2 2. 2 SRS D e © oo A e
e ————

. One unique solution = xLS AIRBUS




Common HMI Based on ILS

ILS Approach GLS Approach RNP Approach RNP Approach
LPV LNAV/VNAV

LNAV
FLS

VOR Approach

NDB Approach

SLS

GLS

CAT3 AP1+2 ED 6/S LOC AUTO AP1
DUAL 1FD2 LAND 1FD2
NO DH | A/THR BARO 2141 A/THR

3000 B v 3000

F-APP AP1
1FD2
8ol A/THR

F-APP AP1
1FD2
BARO 4001 A/THR

APPR1 AP1
1FD2
BARO 2141 A/THR

3000 B=

|

>020-

10 10 °

===

i

— g

>015-

QNH 1016

05| v | 1

— ;
- [0 [ 140 [ 10 N T 0 9-2 (God speed Kis T 7o [ % o[ 1% [ 1] 1& =T p2.2 |
prrray = T o — = R H 2 DW568| DWS61 0 Gascans Angle SO0| 377 | 476 | 531 | 637 | 743 [ 80 s s+ D3.0
3 3007 37: 7 e ! D3.. IFasi o ] s DW568|DW561 5 g — AR [} T BND
I = b 7o A P77 R YT TN N S | =1
i i o] o i FT) 3 i
— T m K
— smA[(GNvI IN LANDING RWY 27 STRAIGHT-IN LANDING RWY 27 STRAIGHT-IN LANDING RWY 27 4 L STRAIGHT-IN LANDING RWY 27
cAT s us GAmANS carnns ois v A STRAIGHT-IN LANDING RWY 27
oas 2147 (200°) COFA oy oar 48048
RA 100 I L3 A oo oare 400" (es) swuoa 400°es) | oam 2147 200" sar 400" (386') oamonn 400" 386" - I LX)
o 507 oaim 1147100 L G0 Y07 or Tt ouf AL eut AL oot LIS ST ad 2V 1500m
e 550m Jp— r 1200m S (... I N wR1500m z e i s
we 75m na 200m na 300m = 2 i s #vR 550m Ml [ #v8 1200m | 7@ 1100m 8 1100m <
5 = 1800m % 1800m -
i . 8lc % 1800m e 1800m S e 1500m cuv 2200m
7 750m whan = Fllght Dlrector or Aureollot or D 7o DA I+ vt vied gfo :
_ GANGES. Commenications © v S S AL NG RS T 2 [EwrE TR R T
5 PP 109, 3030 ALL BRCHTI REERVED = CHANGES. Communications © PPN, 3205, 363 ALL BORTS REERVED e

Propose the same pilot task than ILS (cognitive, flying technics)
” AIRBUS

ILS = approx 83% of approaches




XLS Principle

GIS LOC APPR1 | AP1 eA/C Position
/Q/F;aZR . oA/C Altitude
e eFinal Approach Segment
4000 Data
| Alt Anchor point coordinate
Course

MMR Computes a Virtual

QNH 1016

MMR: Multi-Mode Receiver

. " AIRBUS



Same Architecture for Display and Guidance z jerRi |

L?Sf:f L Display

BARO 214| A/THR

Data from:
ILS

GBAS
SBAS

FMS

AP: AutoPilot

Y FD: Flight Director AIRBUS



« X» LS

Difference between various xLS modes is the source used for the
deviations

AIRBUS



XLS Guidance Mode availability

Approach type (Charts)
ILS (LOC + G/S data)
GLS (GBAS)
RNP LPV (SBAS)

LOC
ILS G/S OUT (LOC + Baro advisory)

RNP AR (GPS + Baro Mandatory)

Visual procedure (all advisory)

[ Airbus Amber ]

Approach Guidance Mode
ILS
Mix LOC / FLS

GLS

SLS

AIRBUS




XLS : Angular guidance

[ Airbus Amber ] )
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XLS : Angular guidance
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[ Airbus Amber ] ' ‘ APPR1 AP1
1FD2
A/THR
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Curved approaches

RNP AR Procedures

RNAV Visual / RNP(VPT)

IMC Procedure
(VOR/NDB/RNP APCH)
followed by a Visual
Prescribed Track

NO FLS FOR THIS APPROACH

VPT: Visual
Prescribed Track

Linear FMS
Guidance Mode

FINAL APP
APP-DES | NAV

N

A

PANS OPS

[ Airbus Amber ]

RNP Z awy 05 (AR) MADEIRA
('Madeira APP HO| TWR |ATIS ARR (D) )
119.605 | 124.66 | 130.355
120.455
AvaviE - RNP A rwy 05 ver Merignac BORDEAUX
( Aquitaine APP Merignac APP | TWR | Aquitaine INFO | Merignac GND ATIS
129.875 BW1and2 126.73ATC| 1212 ATC | 1183 | 120575 Ho 1219 131.155
119.275 AF 1 and 2 121 73 ATC
RNAV RNAV (GPS) Z rwy 13L John F Kennedy INTL NEW YORK
"TTT  (NewYork APP | Kennedy TWR GND ATIS ARR (D)
. 128.125 1191 04R22L, 13L31R | 121.9 | 128725 117.7ne
/ 125.7 123.9 04L/22R, 13R/31L | 121.65 | 115.4 sw
% RNAV | FAT 134°| TDZ Elev 13| AD Elev 13| TL 180 TA 18000 | |
| BRAV | F/
/ RNP D rwy 22L/R cote D'Azur NICE
AN 13w ( Nice APP TWR INFO GND ATIS(D) | )
L/ > 12418 € 128.205 120655 [1187 12238 | 120.85 N 124.425 w | 121.705 | 136.58 Eng
o0 4 | 134475 W 12558 120.16 sw | 123.15 122.925 s 129.605 Fr
FL195 ——— | ADElevi2 | TL ATC | TA 5000 |
H24 RADAR %}i\ﬁ::l|lub‘pll\lllg‘éoéf‘:é||§‘l~wlélgtxl)“l,25h -, 'QtI),Jq‘”/‘EIO(;7|460°QI|IH_
. RNP AP | 4® RGN =P (P apcH) |
of=|We /“ el N ice mont agel RNP APCH
5| (PR |(@var- ses;%\ a0l B PROC NA at night when | —
@ gre os= S - ey as gy
2z rez - THR lighting/lights on
E — = Mount Boron/Mount Alban
- [RN are out of order
on
RaiB ~ @
Cazaux E
3000 GN
H24 =
O Fly-
e 9| -
o
wl
_—
= <
o
‘*\\\\“ =

Cross |
lights t
Close
for nois

[See 50-18

| (For CIRCLING D RWY 22LUR VPTJ

NON STANDARD PROCEDURE
Final instrument APCH TR alignment
beyond 1nm from the LDG surface avbl

Af o N
NERAS /<} ;’

AIRBUS



[ Airbus Amber ]

FINAL APP availability

Approach type (Charts) Approach Guidance Mode
ILS (LOC + G/S data) No FINAL APP
GLS (GBAS) No FINAL APP
RNP LPV (SBAS) No FINAL APP

LOC

ILS G/S OUT (LOC + Baro advisory) No FINAL APP

FINAL APP

RNP AR (GPS + Baro Mandatory) FINAL APP

Visual procedure with Prescribed Track (all advisory) FINAL APP

AIRBUS




BARO 7

FINAL APP / NAV : Linear guidance B B

eHPath law: Objective is Lateral deviation = ONM

(TR
60

RN
SH>

2/

7/ — =




FINAL APP / NAV : Linear guidance "9 B
*HPath law: Objective is Lateral deviation = ONM b _”” I
'S ' J 6:

ln

(TR
60

RN
SH>
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[ Airbus Amber ]

APPROACH GUIDANCE MODES
OPERATIONAL USE

y - PHIS

\ /o



Approach for pilot tool in Airbus WIN

Approach selection:  All selected (7) ~ @

ILS GLS RNAV(GNSS) RNP AR LOC only VOR
RNAV(RNP)
ILS GBAS LS i':ﬁv;:::) RNP(AR) Loc VOR DME
RNP AR APCH
LPV LNAV/VNAV LNAV RNP 0.X
FMS selection ILS14R-Z GLS14R-Z RNV14R-Z (SLS-LPV) RNV14R-Z RNV14R-Z (RNP) LOC14R-Z VOR14R-Z

APPROACH MODE ARMING
APPR | APPR | APPR | APPR | APPR | APPR | APPR | APPR |
GUIDANCE
i G/s | LOC G/s | LOC G/s | LOC F-G/S | F-LOC F-G/S | F-LOC APP-DES | NAV F-G/S | LOC F-G/S | F-LOC .

FMS FMS

FMS

GPS SBAS

LATERAL SOURCE GPS GBAS

VERTICAL SOURCE G/S GPS GBAS GPS SBAS Baro Alt Baro Alt Baro Alt Baro Alt Baro Alt

Not needed Not needed Not needed compensated compensated not compensated compensated

compensation
(Geometrical beam) (not baro sensitive) (not baro sensitive) via FMS temp via FMS temp compensated via FMS temp via FMS temp

for Final leg guidance

Recommended moce ________-

»

https://airbus-win.com/guidance-modes/

s AIRBUS



Cross Reference Table

CROSS-REFERENCE TABLE
This table provides Guidance Modes that may be used depending on the Approach Type.

Guidance Modes per Approach Type

| LOC FPA or LOC B/C FPA |

LOC G/S FINAL APP

ILS / GLS

LOC ONLY
ILS G/S OoUT
LOC B/C <

RNP or RNAV(GNSS) with
LNAV/VNAV minima

| RNP or RNAV(GNSS) with LNAV |

minima
RNP or RNAV(GNSS) with LPV
| minima (with SLS Qi’)r
RNP or RNAV(GNSS) with LP
minima (with SLS <)

VOR
VOR-DME
NDB
NDB-DME

RNP(AR) or RNAV(RNP)

1. The FLS (F-LOC F-G/S) is the recommended guidance mode for this type of approach.

Refer to APPR using_ LOC
G/S

N/A

N/A

N/A

Refer to APPR using LOC

Not Authorized

N/A

N/A

F-LOC F-G/S
N/A

Refer to APPR using LOC F-
G/S or LOCB/CF-G/S (1)

| Refer to APPR using F-LOC

E-G/S (1)

| Refer to APPR using F-LOC

E-G/S (1)
Not Authorized

Not Authorized

Refer to APPR using F-LOC
E-G/S (1)

Not Authorized

N/A

N/A

| Refer to APPR using FINAL |

APP (1)

| Refer to APPR using FINAL |

APP (1)
Not Authorized

Not Authorized

Refer to APPR using FINAL
APP (1)

Refer to APPR using FINAL

APP for RNAV(RNP)

<

N/A

Refer to APPR using_FPA
Guidance

N/A
N/A

N/A

Refer to APPR using FPA
Guidance

N/A

NAV FPA

N/A

N/A

Not Authorized

Refer to APPR using FPA |

Guidance
Not Authorized

Not Authorized

Refer to APPR using_FPA
Guidance

Not Authorized

TRK FPA

N/A

N/A

Not Authorized
Not Authorized

Not Authorized

Not Authorized

Refer to APPR using FPA
Guidance

Not Authorized

For Visual Approach, Refer to Visual Approach.
For Circling Approach, Refer to Circling Approach.

--- END ---

AIRBUS




[ Airbus Amber ]

Approach Guidance mode proposed by the system

Approach type (Charts) FMS Selection Approach Guidance Mode
ILS ILS

LOC

ILS G/S OUT Mix LOC / FLS

GLS GLS
RNP LPV SLS

RNP LNAV/VNAV
RNP LNAV FLS

VOR (FINAL APP on Old A/C)
NDB

RNP AR FINAL APP

Miscellaneous
RNP VPT
Specific geometry
Visual procedures

FINAL APP

AIRBUS




Minimum equipment to start

AIRBUS



[ Airbus Amber ]

Minimum equipment to start

1 FMS in
1 MCDU
1FD

1 PFD e.g. RNP APCH
1 ND of PF side

Both FCU channel

AIRBUS



Minimum equipment to start

External conditions

temperature correction

Wind limitation

[ Airbus Amber ]

AIRBUS



Importance of QNH setting

EREYNNEE B Barometric vertical guidance = sensitive to QNH setting
if wrong QNH setting, wrong guidance, wrong minima

ILS, GLS, SLS : Geometric guidance = not sensitive to QNH setting
BUT wrong minima in Baro, wrong altimeter display

ALTSM-B Function

QNH Monitoring
FWC+E|S std NAV QNH NOT CORRECT

Provide a safety net regarding Wrong QNH setting threat

AIRBUS



Minimum equipment to start

External conditions

temperature correction

Wind limitation

[ Airbus Amber ]

AIRBUS



[ Airbus Amber ]

Minimum equipment to start

External conditions

Engagement conditions

The crew must pay attention to be located at the right place for final approach mode
engagement

AIRBUS



[ Airbus Amber ]

Example : FINAL APP capture zone

Final Descent Point

Engagement Conditions o -

==

-

. : B e S A e

_ On the FMS lateral FPLN
= XTK<1.5NM

_ On the FMS vertical profile
= VDEV<250ft

* simplified




XLS capture

SPEED F-G/S | F-LOC F-APP AP1
1FD2

k\ : F-G/S BARO 750! A/ITHR

W - FCUALT

Runway Threshold
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Minimum equipment to start

External conditions

Engagement conditions

Deviations Monitoring
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Lateral deviation monitoring for xXLS

Laterally : Monitor F-LOC deviation 10 4} 10 “

Crew Standard Callout : 2 dot

C— - K@)
GoAround: 1 dotin RNP = o Around —
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Vertical deviation monitoring for xLS

Vertically : Monitor G/S / F-G/S deviation

Crew Standard Callout: "% dot SE— CE 'F Koy
Go Around : % dot in RNP LNAV/VNAV Go Around
l
1

10 — 10

Altitude checks at FAF and SDF
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Deviation monitoring for FINAL APP in RNP APCH

Laterally : Monitor XTK

Crew Standard Callout :
“Cross Track” when XTK appears

Go Around : XTK reach 0.3NM

Go Around




Deviation monitoring for FINAL APP / APP-DES | NAV in RNP APCH LNAV/VNAV

Vertically : Monitor V/IDEV

Crew Standard Callout : V/IDEV - dot below
Go Around : VIDEV 3%, dot = 75ft

73




Deviation monitoring for FINAL APP / APP-DES | NAV in RNP AR

1 -»
a LY '

1

Laterally : Monitor L/DEV and XTK Q\
Crew Standard Callout : L/DEV 2 dot

Go Around : XTK reach 1 RNP
excess dev on A350 / A380 batch 7

Example
RNP = 0.17NM
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Deviation monitoring for FINAL APP / APP-DES | NAV in RNP AR

Vertically : Monitor V/IDEV

Crew Standard Callout : V/IDEV - dot below

Go Around : VIDEV 3%, dot = 75ft
excess dev on A350 / A380 batch 7

Go Around

—_—
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Minimum equipment to start

External conditions

Engagement conditions

Deviations Monitoring

Management of degraded Navigation
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Navigation performance and Approaches

GPS/NAV PRIMARY LOST
=> RNP AR capability lost (specific design on
A350)
=> RNP APCH capability lost
=» Crosscheck with raw data on conventional
=> No impact on ILS/GLS/SLS (specific alerting)

NAV ACCUR DOWNGRADED
=> Raw data only for conventional
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LOSS OF INTEGRITY

LOSS OF ACCURACY
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Management of degraded Navigation in FLS: Approach capability on FMA

-
- GPS PRIMARY LOST RAW AP1

On both side ONLY 1FDZ

I RNP APCH = Go Around BARO 8401 A/THR

1 VOR / NDB = Check with raw data

3000 °°

ARG IR AN — NAV ACCUR DOWNGRAD
On both side

Do not use FLS guidance

[0 Raw data only for conventional
" AIRBUS
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Conclusion
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Lot of various approach type

3D vs 2D service

Airbus (and modern commercial A/C) proposes 3D guidance even when there is
only 2D services based on advisory barometric vertical guidance.

Automatic selection of the solution based on FMS selection

Procedures:

o Before the approach: Minimum equipment, QNH setting

o During the approach: Monitoring of the lateral excursion and A/C position
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Thank you
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