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The information provided herein indicates the expected mandates and air navigation services in global airspace. This
information is intended to be accurate, however, the appropriate civil aviation authorities and air navigation service
providers (ANSPs) should be consulted for current regulatory requirements and status.

This information is produced by the staff of the Advanced Concepts Group, Rockwell Collins Commercial Systems.

Questions and comments should be sent to Matthew Carrico, 319-295-8230, mjcarric@rockwellcollins.com
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What's New

e Australia allows temporary exemptions from requirement to carry
ADS-B Out equipment

— Exemption period 12 Dec 2013 to 11 Dec 2015
— Exempted airspace at or above FL290 in the SSR J-curve area

e FAA defines Phase 2 of the North Atlantic Data Link Mandate (NAT
DLM)
— Phase 2A: 5 Feb 2015: FL350 to FL390 (inclusive) all tracks in the OTS;
— Phase 2B: 7 Dec 2017: FL350-FL390 (inclusive) throughout the NAT;
— Phase 2C: 30 Jan 2020: FL290 and above throughout the NAT.

e Eurocontrol releases Regulatory Approach Document (RAD) for PBN
— Final report for the Implementing Rule expected in June 2014
— RAD defines a “modified Option 2” approach:

e By 2020: Terminal Area: RNP1 + RF leg + RNAV Holding +Ability to meet
altitude constraints

e By 2023: En Route: Advanced RNP + FRT Above FL 195 & RNP 1 + RNAV
Holding Below FL 195; Advanced RNP is defined as RNP 1, RF leg, RNAV
Holding and TPO, with mandatory carriage of GNSS.
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2014 v1 Legend
<& = Draft Rule Published V¥V = Equipage Mandate In Effect
€ = Final Rule Published V = Published Equipage Mandate

_ Reference Document [1 = Forecast Equipage Mandate

> = Activity or Service Declining Utilization

> = Activity or Service Increasing Utilization

: ">~ = Forecast Service

_________________
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v Global Mandate Summary
Link 2000+ CPDLC — [ Perf Based Nav
F/F Jan 2011 Terminal 2020
R/F Jan 2015 En route 2023
.................................................. ACAS v7.1 “—— 8.33 Khz Tuning <FL195
F/F Mar 2012 2014 Selected Sectors ATC Voice SATCOM (China)
ADS-B Out R/F Dec 2015 2018 Full Deployment 2014 50% fleet
1090 MHz 2FL180 s = ADS-B Out 2015 100% fleet .

1090 MHz or UAT <FL180 F/F Jan 2015 =17

{ Singapore / Hong Kong
ADS-B Out 2013-2014.

S

North Atlantic Tracks (NAT) FANS 1/A Data Link

Feb 2013 NAT OTS FL360 to FL390 (Phase 1)
. Feb 2015 NAT OTS FL350 to FL390 (Phase 2a)
Dec 2017 NAT Region FL350 to FL390 (Phase 2b)
Jan 2020 NAT Region FL290 & Above (Phase 2c)

ADS-B Out —— TCAS v7.1

2FL290 Dec 2013 | - F/F Jan 2014
~~~~~ IFR F/F 06 Feb 2014

S ; GNSS Navigation
IFR R/F 04 Feb 2017 F/F Feb 2014

R/F Feb 2016
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Communication Mandates and Services
 VHF — USA
e VHF — Europe
e VHF - Asia / Pacific
- HF
- SATCOM
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2014 v1 VHF Communications - USA

2005 1 2006 1 2007 1 2008 1 2009 1 2010 1 2011 1 2012 1 20131 20141 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 20251

1 } 1 1 } } 1 } 1 } } 1 } } 1 1 } 1 } } :
[} } [} [} } } [} } [} } } [} } [} [} [} } [} } [} }
1
: : !
VHE Analog voice services >,
A 1 I 1 1 I I 1 I 1 I I 1 I I 1 1 I 1 I 1 1
Voice N T T S T T T S SR B
1 | 1 1 | | 1 | 1 | | 1 | | 1 1 | 1 | | |
1 I 1 1 I I 1 I 1 I I 1 I | 1 1 I 1 I | I
1 I 1 1 I I 1 I 1 I I 1 I I 1 1 I 1 I I I
1 I 1 1 I I 1 I 1 I I 1 I I 1 1 I 1 I I I
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Analog ACARS services (Plain Old ACARS — POA) >:
1
ACARS SN T T S S S T T B B
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I I
Digital ACARS services (VDL 2 & ACARS over AVCL) (utilization increasing) >:
1 I 1 1 I I 1 I 1 I I 1 I I 1 1 I 1 I I I
1 I 1 1 I I 1 I 1 I I 1 I I 1 1 I 1 I I I
[} I [} [} I I [} I [} I I [} I I [} [} I [} I I I
1 | 1 1 | | 1 | 1 | | 1 I 1 1 1 1 1 1 1 |
' : ' ' : : ' : ' : : ' Data Comm Segment 1 Phase 1 :
1 1 1 1 I I 1 I ' ' ' 1 Tower Departure Clearance (DCL) for FANS 1/A |
' 1+ a1+ 1 4 4 1 1 DataComm aircraftviaybL2 7
ATC Datalink : : : : : : : : : Segment 1 : : : 1| Data Comm Seg 1 Phase 2 :
' : ' ' : : ' : : \ \ ' : : 1| En Route Data Link Services !
1 I 1 1 1 I 1 | 1 I I ] ] ] 1| for FANS-1/A aircraft via VDL-2 |
1 | 1 1 | | 1 | 1 | | 1 | I 1 T T T T 1 |
1 | 1 1 | | 1 | 1 | | 1 | | 1 1 | 1 | | |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 4 ___ T ___ 1 _____I_____| I
i i i i i i i i RTCA SC-214 / Eurocae WG 78 i i : Data Comm ! i
, , \ , | . | . ATN Link Standards | Lo Segment 2 (ATN) !
' ' ' ' ' ' ' ' (per SC-214 terms of reference) | Lo ~2025 ¥
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! : 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ity et r==—="="1====1===7 1
[} [} [} [} [} [} [} [} [} [} [} [} [} 1 [} [} [} [} [} 1 [}
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
& = Final Rule V¥ = Mandate In Effect
<& = Draft Rule ¥V = Published Mandate
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2005 1 2006 1 2007 1 2008 1 2009 1 2010 1 2011 1 2012 1 20131 20141 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 20251

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
Analog voice services >l
Voice i i i i i i i i i i i i i i i i i i i i :
1 1 1 1 1 1 1 1 1 1 1 1
1 1 v 8.33 KHz Spacing ' ‘ ' | 8.33 KHz <FL195 8.33 KHz <FL195 | | | |
: : > FL195 Final Rule : Selected Sectors : Full Deployment : : : : :
1 1 . . 8.33 KHz <FL195 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
I ! I I ! ! I ! I ! ! I ! ! I I ! I ! ! i
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- L - - - I
Analog ACARS services (utilization of analog ACARS expected to decline after Link mandate takes effect) >:
ACA RS 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | |
Digital ACARS service (VDL2) >
i i i i i i i i i i i i i i i I i i i I :
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1
Link 2000+ ATN CMA and CPDLC using VDL2 !
(Maastricht since 2002, mandated for link region ANSPs Feb 2013, all EU ANSPs Feb 2015) !
. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
ATC Datalink R T T T O T S S S T T S T T T R T
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
: : : ‘: : Link 2000+ : Link2000+ : : : : : : : : :
1 1 . . I i Forward Fit 1 I Retrofit | | 1 1 | 1 1 1 1
L gata_Li“k 1 Jan2011 \ 1 Feb2015 00
ervices
L M - T R T R A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 - ) - 1 1 1 1
! ! ! ! ! ! ! ! ! FANS operational aircraft delivered ! ! ! !
! ! ! ! ! ! ! ! ! before 2014 will be excluded from the ! ! ! !
1 1 1 1 1 1 1 1 1 Link2000+ mandate 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1
& = Final Rule V¥ = Mandate In Effect
© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information < = Draft Rule V = Published Mandate 8
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VHF Communications — Asia / Pacific
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2014vi Satellite Communications (Global)
2005 12006 1 2007 12008 1 2009 1 2010 1 2011 1 2012 1 20131 20141 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 2025
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
: :V 'V | FAR121.99 requires satellite-based voice communication system “of landline- ' ' ' '
' 207 180 telephone fidelity” for ETOPS operations. In effect since 15 Feb 2007 for ETOPS | ' ' '
! minute  minute beyond 207 minutes, and 15 Feb 2008 for ETOPS beyond 180 minutes. ! ! ! !
SATCOM 1 : : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ] 1
Inmarsat Aero-H / H+ FANS 1/A Services (non-Polar) >l
Safety T T T T T T T T T T T T T T T T T T T 1 1
. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Services | : | | : INMARSAT 14 Constellation Aero H+ >
(Voice / oo i S S S e s s s s s auli
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Data 1 1 1 1 1 1 — 1
) ! ! ! ! ! ! FANS Over Iridium (FOI) >:
1 1 1 1 1 1 1 1 1 | R | I B SR _____ | I R D I__\ 1 1
' ! ' ' ! ! ' ! ' ! i FANS Over Inmarsat SwiftBroadband T
| : | | : : | : | . 1_(Forecast availability startingin2015) ____________ T
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 ° - 1 B ) 1 1 1 1 1 1
: I b I I : I : SATCOM  \/ SATCOM : I : I I I
1 I 1 1 I I 1 I 1 1 (50% fleet) 1 (100% fleet) ] I 1 I I I
: : b : : : : : | (China) ! (China) ! ! ! ! ! !
1 1 1 1 1 1 1 1 1 1 ' ' 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Inmarsat Swift64(L-band) P
SATCOM : : T T T : T T T T T T T T T T T T T T 1 :
! ' | Inmarsat SwiftBroadband (L-band) >'
NO n _Safety : : 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
Services Iridium Iridium Next satellites planned launches 2015-2017 >:
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(Voice and I I ) !
Data) i+ LARINC SkyLink (Kuband) >
1 1 1 1 1 1 1 1 I_____I.____J _____ | I, | I R D — | I Lo L __] L~~ 1
'+ a1 1+ 1 1 1 Inmarsat Global Xpress (Kaband) 7
1 1 1 1 1 1 1 1 ] 1 1 1 ] 1 1 1 ] 1 1 1 1
& = Final Rule 'V = Mandate In Effect
© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information < = Draft Rule V = Published Mandate 11
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Navigation Mandates and Services
« USA
e Europe
e Asia / Pacific
e Global Navigation Satellite Systems
e Space Based Augmentation Systems
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2014 v1 Navigation — USA

2005 |2006 | 2007 | 2008 | 2009 | 2010 | 2011| 2012 | 2013| 2014| 2015| 2016| 2017| 2018| 2019| 2020| 2021| 2022| 2023| 2024| 2025|
1 1 1 1 L 1 1 L L L L 1
RNAV Q Routes and RNAV T Routes RNP 2 Routes >:
1 1 1 1 1 1 1 1 1 1 1 1
Domest|c RVSM FL290 410 ' ' vRVSM Momtorlng ' ' ' ' ' ' ' ' ' '
(since Jan 2005) ! ! Nov 2012 1 ] ] ! ! ! ! ! ! !
En Route I P : i I 1 I Draw-down of VORSs to Minimum > 1 I 1 I I I
' ' CJAc90-100A ! | ' i | Operational Network | ' | ' | | |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RNAYV SIDS and STARS (at many of the top 100 airports by 2015) >:
Terminal : | (JAC90-100A | : : : : \ : : : : : : : : : : :
' | ' | = ' ' ' | ' RNP-1 SIDS and STARS (where beneficial) |
1 | 1 1 AC 90-105 1 | 1 | | 1 | | 1 1 | 1 | | |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | |
RNP AR 0.3 e
] 1 1 ] ] 1 ] 1 ] ] 1 ] 1 1 1 ] 1 ] | |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
NPA ! RNP AR < 0.3 e
] 1 1 ] ] ] 1 1 1 1 1 1 1 1 1 1 1 1 1
! ! ! ! ! ! ! RNP Approaches (per AC 90-105) >:
—_ ) 1 1 | 1 1 | | 1 | | 1 1 | 1 | | |
Orcootor 1 Tesoaoa 1
(@) I i S ] e L R B B R B e I e e e e Il S e I L |
- [ 1 I 1 1 I I 1 I 1 I I 1 I | 1 1 I 1 I | :
% - ILS Cat | (approx 1200 runway ends) (no new ILS Cat | facilities starting 2012 per FAA proposed plans) >|
o L L L o L L | | |
-
o — Cat | | WAAS LPV (200’ deC|S|on height started |n 2007) (3855 LPV and LP procedures as of Nov 2012) >:
Q_ T T T T T T T T T T T T T T T T 1
© 1 1 1 1 1 | | | 1 1 1 1 1 1 1 I I I 1 1
< = o LAAS GLS Cat 1 (GBAS) >
______ I I N U U U U U e :
sCatwowm 0000000000000 . ._>:
Cat Il /111 ' ' ' ' ' ' ' ' - Validation of : LAAS GLS Cat ll / Il :::':
Requirements T TTTTTTTTTTTTT oo T oo oo oo oo oo T o T e e e mmmeT
for GBAS II/1lI
Completed & = Final Rule 'V = Mandate In Effect
> = Draft Rule V = Published Mandate
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Navigation — Europe
2005 1 2006 1 2007 12008 1 2009 1 2010 1 2011 1 2012 1 20131 20141 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 20251
1 1 1 1 1 1 1 1 | I | 1 1 1 1 1 1 1 1 1 1
v |BRNAVRNAVS) G 0 e o
(since 1998) ' ' ' ! PBN Implementation Rule | ! ! ! ! Advanced RNP + FRT !
. : - - . | i (Jun 2014) ] ] ] ] 1 {en route >FL195} !
W| DomesticRVSMFL200-410 | ! o oo oo : ; !
En Route (since Jan 2002) RNP En Route Operations , pending EASA def'n and approval (replaces former PRNA
_ R _ _ R 1
R T S R T S S R S B T I T T T T S
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
. RNP1 + RF Leg + RNAV Holdin
Terminal ' | : : : : : ! : ! ! : 9 ing ¢ : |
: :| Terminal Area RNAV-1 Arrival Procedures and RNAV-5 Departure Procedures >:
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
: : : : i i i i i i i i i i i i i i i i i
AMC 20-26 (Dec 2009) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RNP AR : APV Baro VNAV (LNAV/VNAV) >
AMC 20-27 (DEC 2009) 1 T T T T T T T T T T T T T T 1
APV Baro VNAV; SBAS APV |1 : : ' L S ' . : ' : ' ' [
I/ll; & GBAS Cat | | RNP AR 0.3 (AR = Authorization Required, same as RNP SAAAR) >:
NPA T T T T 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
AMC 20-28 (Sep 2012) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
GNSS Approach Operation to : : ! ' ! ' ' : ' ' . . ' : ' ' :
o LPV Minima using SBAS ! ! SBAS APV | using EGNOS (similar to WAAS LPV) >:
c £ T T S T S S S T T S T T T S S S
Q -O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
g c T Tm==== - --r---r---r--=--|----|=-=-=-"q-=--"---"{---"{---T---TrT---r---r---r---r---r---r=---r-=-"-1-=-"-=-1=-==1
CU 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
S ILS Cat | >t
Q_ -O Cat I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
< . 1 1 1 |ocBascLscat1 |
% : : : : T T T T T T T T T T T T T T T I>:
—————— i et el e et Bttt Bt Bt B B et Bt e el el el el e ) e Ll |
1
ILS Cat Il / Ill (and MLS Cat Il at selected airports
Cat II/III T T ( T T T T T p T ) T T T T I_____l_____l _____ LI I_____l_____l _____ I_>:
T i 4+ 4+ 4 4 a1 4 4 . . iGBASGLsCat/m____ g
& = Final Rule V¥ = Mandate In Effect
© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information < = Draft Rule V = Published Mandate 14
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2014 v1 1 1 1 1Fi
Navigation — Asia / Pacific
2005 1 2006 1 2007 12008 1 2009 1 2010 1 2011 1 2012 1 20131 20141 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 20251
i E i I(I:AO Pelrformanlce Baseld Naviglation (PIBN) Malnual [ e forecasts shown on this slide are based on the E E
. . . {Doc 9613} recommended implementation milestones contained in . .
1 1 1 ' ' ' ' ' ' ' , | the ICAO PBN Manual. Regional authorities should be 1 1
1 1 1 1 ! ! 1 ! ! ! 'l consulted for specific implementation plans. ! !
1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
En Route ! ! ! | RNAV-10 & RNP-4 Oceanic Procedures (100% by 2016) >
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
' : ' ' RNAV-5, 2, and 1 En Route Continental Airspace (70% by 2010, 100% by 2014 >
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
i i i i i i i i i i i i i i i i i i i i i
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Terminal Lo RNAV 1and 2, and Basic RNP 1 (30% by 2010, 60% by 2014, 100%by2016) >
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
| | | | i i i i i i i | i i | | i i i i |
. 1 1 1| RNP0.3NPA >
NPA T - S T R S T T S T T T T S
T R APV Baro VNAV NPA =
1 1 1 T T T T T T T T T T T T T T T T 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
D —————— Bl el i i e Ll T B B B B I e el el e el e T =TT Tl R S e R P L
c C 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I
o = ILS Cat | >
CU -g 1 1 1 1 1 1 1 1 1 1 I_____I _____ o I_____l_____l _____ o I_____l_____l_ :
© Cat | I 1 1 1 1 1 1 1 11 1LAPV-1/2 SBAS Approach {MSAS; GAGAN; SDCM} _____ I
Q_ _I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1
2‘ o ! ! ! LAAS GLS Cat 1 (GBAS) {Sydney Australia} >:
% ------ S A S S N S
1
ILS |Ca.t II /l III T T T T T T T T T T T T T T T T T T >:
Cat /1 1 1 1 1 1 1 1 1 1 1 1 1 i e e L e, <1
1 1 1 1 1 1 1 1 1 1 1 1 1 GBAS GLS Cat Il /Il -
1 1 1 1 1 1 1 1 1 1 1 1 ====- | i [ i e B i r-=—="-T71" 1
& = Final Rule V¥ = Mandate In Effect
© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information < = Draft Rule V = Published Mandate 15
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USA

Global Navigation Satellite Systems

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011| 2012 | 2013| 2014| 2015| 2016| 2017| 2018| 2019| 2020| 2021| 2022| 2023! 2024| 2025|

GPS Civil Navigation Services

1st Satellite

1st Block 111

1
1
1
T T T T T T T T T T 1
! ! ! ! ! <> ! ! ! ! 24 Satellites ! ! !
' ' ' ' ' With L5 ' ' ' Satelite ' ' X With L5 ' ' '
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
. The US GPS is the only GNSS | ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !
R ussia wu_jel_y used 'for pommermal | | GLONASS (FDMA) >,
aviation navigation. ICAO has 1 1 1
; | | . " : 7 : - - : - : : |
published SARPS for the I I <> 24 GLONASS M satellites 1 1 GLONASS or GLONASS + GPS Required for All !
GLONASS FDMA system, | | . . | 1 Al ft Reistered in Russia by Jan 2018 1
however, GLONASS may not | | . i . i | . | ircraft Registered in Russia by Jan |
see wider use until the COMA || : ' : ' : : ' : : ' ' : ' : : :
signals from the GLONASS K 1 1 1 1 1 L L ' L 1 1 1 1 1 1 1 1
satellites are available. ! ! ! ! 1 Galileo Initial Operational ] | S R
Europe ! ! ! ! ! Copabily T ! | Galileo (Europe) ~2020 e
ICAO SARPS are expected to |1 I i I i ' ' ' ' I [ T E i T I
i i I I 1 I 1 I I 1 I I 1 1 I 1 I I I
be published for Galileo. " " . " . " " . " " . . " . " " "
| | 1 | 1 I I 1 | | 1 1 | 1 | | |
. A full constellation for Galileo is : : : <> ' ' : : E_____l_____' _____ o Lo :
expected by 2020, however’ no | | . BeiDou-1 Declared Operatlonal | | i BEIDOU ChIna ___2020 ‘\/ .
C h Ina dates are forecast for approval | i i for China and most of the Asia- i i f——— = - -(- N -)- rmmmmqm—— -
for use in aviation. | | 1 PaCIfIC reglon | | 1 1 | 1 | | |
| | 1 . . | | 1 1 | 1 | | |
| | 1 I | 1 | | 1 I I 1 | | |
. Two regional systems, one I I 1 Lgunch Of I I | i i PR S S ———_ bt
Indla over India and another over ! ! ! <> 1 t”ﬁ’;‘ss ! ! ! ! ! L IRNSS (Indla) ~2020 i
Japan/Australia, are designed . . . satellite . . . . . rTTTTTTTTTT et TTTTTTTTTTYTTTT
to be interoperable with GPS. 1 : . 1 1 1 1 1 1 1 1 1 1 1 1 1 1
w1 S S e S A S
\] apan 1 | 1 1 | <> 1% QzSs | 1 | | 1 ! QZSS (Japan) ~2017 o> | |
1 1 1 1 1 satellite 1 1 1 1 I —-=F----1----q----- r---- r----1-7 1 1 1
1 1 1 1 1 ' ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
RTCA | o e, 1O 1 100 1 1 1 1 1
o include , Galileo, an . However,a 1 1 1 1 1 1 1 1 1 1 1 1
I i 1 1 . 1 1 1 1 1 1 1
SC_ 159 cIuaI constellation MOPS GPS/GgIlIeo only would be more ' Draft MOPS | Final MOPS | ' ' ' ' ' '
likely because of lack of information on GLONASS. . | | . . . . . b . b b b
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
& = Final Rule V¥ = Mandate In Effect
© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information < = Draft Rule V = Published Mandate 16
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<> Dual Frequency WAAS services

available with 24 L5 Satellites

nominal operation in 2015

<> spcMmis scheduled to begin
1
1
1
1

The GAGAN system is expected
to become operational in 2014

a) (approval for aviation TBD).

Space Based Augmentation Systems

GAGAN (India) (approval for aviation TBD)

EGNOS - Europe, North Africa
1

‘ MSAS commissioned for aviation

WAAS - USA, Canada, Mexico

2005 12006 12007 12008 1 2009 1 20101 20111 20121 20131 20141 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 20251

17

Published Mandate
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2014 v1
Surveillance Mandates and Services
e Traffic — USA
e Traffic — Europe
e Traffic — Asia / Pacific
e Traffic — Hudson Bay (Canada)
e Terrain
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2014 v1 Traffic — USA

2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011| 2012 | 2013| 2014| 2015| 2016| 2017| 2018| 2019| 2020| 2021| 2022| 2023| 2024| 2025|
1 1 1 1 1 1 ' ' ' 1 1 1 1 1 1
! ! ! DO-185B, DO-300 ! ! ! ACAS-X Performance : ! : ! : !
. . 1 1 1 1 1 1 1 1 1 1 Standards 1 1 1 1 1 1
Coll !SIOI’] | : | | TSO-C119c | : (Forecast availability of : : : : : :
Avoidance | | | | : : : . | | RTCA MOPS) | | | | | |
1 1 1 1 — AC 20'151A 1 1 1 1 1 1 1 1 1 1 1 1 1
T T T T T S N S S - S T TR
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
' VPart 121/135 Mode-S Exemptions Ended | | ' | | ' ' | ' | | |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 | 1 . DO-181D 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
d T S T T T S T E S S B B
Transpon er 1 1 1 - TSO C12C 1 1 1 1 1 1 1 1 1 1 1 1 1
-1 T I U U T S N N D N A A
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 - 1
! ! ! ADS-B Ground Network - UAT and 1090 Links !
! ! ! FIS-B, TIS-B, and ADS-R Services !
R
: Initigl_ Operationa_d : : Nationwide : : : : : : : : : :
| Capability (So. Florida) 1| ADi-B Grc;(und I T T T T S S B
- ! ! ! ! ! ! 1 etwor 1 1 1 1 1 1 1 1 1 1
ADS-B L el b, L b /ADS OutMandate :
' X ' ' ADS-B ' X ' X X ' X ' ' Class A, B and C airspace |
! ! ! ! Final Rule ! ! ! ! ! ! ! ! ! Class E airspace above !
1 1 1 1 g 1 1 1 1 1 1 1 10,000 ft msl 1
! ! ! ! : RTCA DO-260B ! ! ! ! ! ! ! 1090 MHz >FL1800 |
! ! ! ! ' TSO-C166b ! ! ! ! ! ! ! 1090 MHz or UAT <FL180 !
1 1 1 1 1 1 1 1 1 1 1 1
T . AC 20-165 ADS-B Out Lo DO=eB |
A “ Lo saAwae |
(] AC 20-172 ADS-B In GPS WAAS
ﬁ AC 90-114 ADS-B Operations .
& = Final Rule V¥ = Mandate In Effect
© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information < = Draft Rule V = Published Mandate 19

All Rights Reserved [ = Forecast Mandate



Rocketl-- A

2014 v1 Traffic - Europe

2005 |2006 | 2007 | 2008 | 2009 | 2010 | 2011| 2012 | 2013| 2014| 2015| 2016| 2017| 2018| 2019| 2020| 2021| 2022| 2023| 2024| 2025|
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
v ACAS n ' DO-1858 / ED-143 DO-3OO ' ' ' ' ' ' ' ' ' ' ' ' '
.. v7.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Collision S O A S S S S S S R S
Avoidance e A A U T T R R A A S
1 1 1 1 1 1 1 . 1 1 1 1
. X . . <> ‘ X . X \ Forward Fit 01 Mar 2012 . X X X
' | ' v ! ! ! v): Retro Fit 01 Dec 2015 ' | | |
! ! ! NPA | ha | A/C > 5,700 kg MTOW or > 19 pax ! ! ! !
1 1 1 No. 2010-03 IR ACAS IIv7.1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 ACAS v7.1 . . . 1 1 1 1 1 1 1 1 1 1 1
} | } . . } | } | | } | | } } | } | | |
I i i i ! ! i ! i | | I | | I I | I | | |
1 | | 1 | | 1 1 | 1 | | |
Transponder ' vMode -S ELS and EHS, March 30 2007 | | ' | | ' ' | ' | | |
! (France, Germany, UK) ! ! ! ! ! ! ! ! ! ! ! !
1 I 1 1 | | | 1 | | 1 | | 1 1 | 1 | | |
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ]
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 | 1 | | |
Pioneer Phase ADS-B Out Services (selected ANSPS) >| ] I ] I I I
1 I | 1 I | |
1 | 1 T 1 | | 1 | 1 | | 1 | | '_ ________ d_ L __ 1___ 1
' : ' ' : : ' : ' : : ' : : ' Reqmred ADS-B Out UtIIlzatIO N
1 EASA Approves 1 1 1 1 1 1 1 1 1 I by ANSPS S
ADS-B ! ADS-B Out in non-radar airspace] ! ! ! ! ! ! ! ! Do H T R
1 . 21 Oct 2008 1 1 1 1 1 1 1 1 1 : . : : 1
' : ' ' : : ' : ' : : ' : : SPI IR mandate applies to aircraft |
! ! ! ! ! R ! \/ ! AV ! with an MTOWd>fé2(())okkg or !
: : : : : Il S;;,l : Forward Fit Retro Fit : cruise spee ts :
I I I I I I IR I Jan 2015 Dec 2017 I 1 1 1 1 1 1 I
1 1 1 1 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1
T é RTCADO260B | YT
1 1 1 1 1 SPI IR 1 1 1 1 1 1 1 1
1 1 1  ETSO-Cleeb I 1090ADS-BOUt 1+ 1 1 a4 a0
1 1 1 1 1 1 1 1 1 DO'ZGOB 1 1 1 1 1 1 1 1
<4 = Final Rule WV = Mandate In Effect
© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information < = Draft Rule V = Published Mandate 20
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2014 v1 Traffic — Asia / Pacific

2005 |2006 | 2007 | 2008 | 2009 | 2010 | 2011| 2012 | 2013| 2014| 2015| 2016| 2017| 2018| 2019| 2020| 2021| 2022| 2023| 2024| 20251

Collision VA%*S”
. \Y
Avoidance

V Jan 2014
TCAS 1l v7.1 (New a/c; MTOW >5700 kg; >19 pax; (>9 pax Hong Kong)
Australia (new registered) and Hong Kong

' ' Jan 2017 TCAS v7.1 Retrofit a/c

1
1 1 1 Hong Kong
1 1 1 L L

Feb 2014
'V Mode S for New A/C or New Xpdrs
Classes A, B, C and E and above 10000 feet Class G

Australia
v Feb 2016

: Mode-S for Airport surface movement @
1 | Brisbane, Sydney, Melbourne, or Perth
1
1

Transponder Y Mode-S

12 Dec 2013
1090 ADS-B Out 2FL290
SA Aware required

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 Australia is allowing ADS-B
1

1

1

1 Australla

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

Out exemptions in some
regions to 11 Dec 2015

Australia Upper Airspace Mandate
February 2009

Feb 2014 Feb 2017
ADS-B Out IFR FF ADS-B Out All IFR
Australia Australia
ADS-B | | i | |

: Feb 2016

1 1Y ADS-B Out All IFR Perth
: I Australia

1 1 1

12 Dec 2013

<}___________

1

1

1
1090 ADS-B Out 2FL290
: DO-260 :
1

1

| Smgapore

v v 31 Dec 2013 and 31 Dec 2014
1090 ADS-B Out between FL290 and FL410
: : 5700 kg, Hong Kong registered aircraft

DO-260 or 260A, SA Aware recommended
Hong Kong

<4 = Final Rule WV = Mandate In Effect
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ADS-B — Hudson Bay, Eastern Canada, Greenland

2005 12006

2008 1 2009 1 2010 1 20111 2012 1 20131 2014 1 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 2025
1 1 1 1 1 1

>

Hudson Bay (Hudson and Minto Sectors) ADS-B Surveillance Services
(5 nm separation for eligible aircraft)

Per AIC 21-09: Hudson Bay Air Traffic Flow Management (AFTM) Changes:
From Nov 2010, from FL350 to FL400 in the Hudson and Minto sectors,
aircraft not eligible for ADS-B Out should expect route, altitude, or speed
restrictions.

*

Per AIC 31/11: Aircraft not on NAV CANADA ADS-B Out eligiblity

! list, when operating through the Hudson and Minto Sectors at a
1 flight-planned altitude ranging from flight level (FL) 350 to FL400
1 inclusive, will be required to file flight plans on published route

| structures
: .
1

1

1

Hudson Bay
ADS-B

Artic and Oceanic ADS-B Surveillance Services

T T T T T T T T T T T T T T
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1
<4 = Final Rule WV = Mandate In Effect
© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information < = Draft Rule V = Published Mandate 22
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2014 v1 Terrain

2005 | 2006 | 2007} 20081 2009} 2010} 2011 } 2012 | 2013 | 2014 | 2015 | 2016 | 2017} 2018 2019 2020 !

TAWS March 29, 2005 (for alrplanes built before March 29, 2002)
USA (Class A TAWS for turbine airplanes with ten or more passenger seats)
(Class B TAWS for turbine airplanes with six to nine passenger seats)

(Note mandate took effect on Mar 29, 2002, for new airplanes built after that date)

1

1

1

1

1

1

1

1

1

|

|
AC 20-138B |
Requires GPWS Mode 5 glideslope |
alerting for WAAS LPV approaches !
1 1 | 1 I
1 |

1 1 1 |

) ) |
V 1Aws, !
Jul 2012 Forward Fit I
Jul 2014 Retro Fit :
|

|

|

|

|

|

|

I

|

:

|

1

1

1

1

1

1

1

1

1

1

1

1

Canada

TAWS, January 1, 2005

(for turbine powered aeroplanes with MTOM>15000kg or
having PAX>30 first issued with a Certificate of
Airworthiness before 1.October 2001

Euro pe )

| 1 1 1 | 1
IYTAWS, January 1, 2007
(for turbine powered aeroplanes with
MTOM>5700kg or having PAX>9 )

' (3 NPA 2009-04 (draft AMC 20-28)
' Requires GPWS Mode 5 glideslope
! alerting for EGNOS APV approaches

<4 = Final Rule WV = Mandate In Effect

& = Draft Rule V = Published Mandate
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FANS 1/A
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2014 v1 FANS 1/A

2005 1 2006 1 2007 1 2008 1 2009 1 2010 1 2011 1 2012 1 20131 20141 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 20251

North Pacifi RNP-10 and 50/50 nm lat/long separation (may be renamed RNAV-10 because containment alerting is not required)
orth Pacific

1 1 1 1 1 1

W/| RVSM FL290-410 in NAT MNPS airspace A A VA AVAL | AVAE | | | : :

(since Jan 2002) FANS /A FANS1/A FANS1/A | FANSTA | | A T

i 1 1 1 1 1 1 1 OTS OTS NAT 1 NAT 1 1 1 1 1
Atlantic : : _ : : _! : : . . . . . . : : : : ' '
RNP-12.6 Equivalent Operations North Atlantic Tracks (NAT) FANS 1/A Data Link |

Mini Navigati (60 lateral separation, time based longitudinal separation) Feb 2013 NAT OTS FL360 to FL390 (Phase 1) I
T T T T T T T T T T 1 1

Pé?;g“r‘:]gncae"gaeggcaﬂon . T . I 11 Feb2015 NAT OTS FL350 to FL390 (Phase 2a) . .
(MNPS) P FANS 1/A Operations (New York ARTCC) Dec 2017 NAT Region FL350 to FL390 (Phase 2b) :
(50 nm lat / long separation) Jan 2020 NAT Region FL290 & Above (Phase 2c) |

North Atantic T e e e e s I N -
(NAT) ' | ' RNP-10 Operations — Western Atlantic Route System (WATRS) |
! ! ! (60 / 50 nm lat / long separation) !

1 I 1 1 I I 1 I 1 I I 1 I I 1 1 I 1 I I I

: : : : : | Limited RNP-4 Operations — Western Atlantic Route System (WATRS) >:

' | ' ' | | 30 /50 nm lat / long separation) :

1 | 1 1 | | 1 | 1 | | 1 | | 1 1 | 1 | | |

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | |

|

RVSM (FL290 — 410) > :

1

Pacific S S A S

|

=

1

I I

(NOPAC) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
- FANS 1/A Operations (Oakland ARTCC) (also Alaska ARTCC in 2008) !
Central Pacific (50 nm lat / long separation) '
(CENPAC) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
South Pacific 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
(SOPAC)
& = Final Rule 'V = Mandate In Effect
> = Draft Rule V = Published Mandate
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Recorders and Emergency Transmitters
e ELT
 CVR
 FDR
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v ELT, CVR, FDR

2005 12006 12007 12008 1 2009 1 2010 1 2011 1 2012 1 2013 1 2014 1 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 20251
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2002 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1
\ 4 JAA Mandate For 121.5 and 406 MHz ELTs : : : : ! | COSPAS satellite 121.5 MHz monitoring : :
Emergency | | | | | | | | | | | 1 | discontinued Feb 2009 | |
Locator SV Bl ey ey By ey e e e S
. US Mandate 121.5 or 406 MHz ELT 1 1 1 1 1 1 1 1 1 1
Transmitter (applies to operations in extended overwater and remote area) \ : : \ \ : \ : : :
(ELT) T R T
1 1 1 1 1 1 1 1 1 1 1 1
] I ] v ICAO 406 MHz ELT Mandate (applies outside US) I I 1 1 I 1 I I I
1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 July 1, 2008 1 1 1 1 1 1 | | |
1 1 1 [ [ [ [ [ [ [ [ [ 1 1 1 1 1 1 1 1 1
1
406 MHz Distress Signal Satellite Processing >:
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1
! ! ! ! A AN A AN ! ! ICAO Recommendations: !
| : | | : ' : ' | : I Jan 2016 — Data Link Recording (all aircraft) :
Cockpit Voi | | X X FZFO'i‘gr RZFOfgr X : \  Jan 2016 — 2 combined recorders (MTOW > 5,700 kg
0CKplI oice ' | ' ' L . , Y ' | | Nov 2016 — RIPS (new aircraft) |
Rec or d er 1 1 1 1 1 Ty 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
& : : | Enhanced Cockpit Voice Recorder and : : : : : : : : : : : :
Flight Data : : . Flight Data Recorder Regulations : : : : : : : : : : : :
1 1 1 (USA) 1 1 1 1 1 1 1 1 1 1 1 1
Recorder T T T T R
CVR & FDR 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
( ) % /U e e e O O B B
1 1 1 1 1 Apr 2014 Jan 2016 1 1 1 1 1 1 1
' ' ' ' i EASAFF Data Link Recording ~ EASA Enhanced FDR | | | | | | |
1 1 1 1 1 NPA 2009-02B NPA 2009-02B 1 1 1 1 1 1 1
1 1 1 1 1 _ _ _ _ _ . . . . 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
& = Final Rule V¥ = Mandate In Effect
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Airspace Modernization
— FAA NextGen
— Europe Single European Sky ATM Research (SESAR)
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2014 v1 FAA NextGen Transformational Programs

2005 1 2006 1 2007 12008 1 2009 1 2010 1 2011 1 2012 1 20131 20141 20151 20161 20171 20181 20191 20201 20211 20221 20231 20241 20251
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 ERAM Complete 1 1 1 1 1 1 1 1 1
A T T T R T I 0oy S T S T R

1 1 1 1 1 1 1 1 H 1 1 1 1 1 1 1 1 1 1 1 1

: : : : | | | : i | ADS-B Ground Network >:

1 1 1 1 1 1 1 1 1 T T T T T T T T T T 1
T S S R I S S S S v ADS-B Out Mandate T

1 1 1 - - - - - 1 1 1 1 1 1 . . . . 1 1

1 1 1 ADS-B, SWIM, and Data Comm 1 1 1 1 1 1 1 1 1 1 1 1 1

' | ' have critical interdependencies ' | ! ! ! ! ! ! ! ! ! ! |
FAA NextGen ! ! ! with ERAM 1 1 ' | SWIM Segment 1 >:
Transformational : | b : : : : : : : : : | | | | | | | :
Prog rams : : : : : : : : : : : Data Comm Segment 1 Services >:
T T O T e T - - S S

1 1 1 1 1 1 1 ' ' ' ' ' 1 1 1 1 1 1 1 1 1

: : : : : : : Data Comm Integrated Services : : : : : : : : :

1 | 1 1 | | 1 Contract Awarded | | 1 1 | 1 | | |

1 | 1 1 | | 1 1 1 1 1 1 | | 1 1 | 1 | | |

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

| | | : : : : : : : : CATM-T Work Package 1 & 2 >:
T T T T T T S S

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 ' ' ' 1 1 ! ! ! 1 1 1 1 1 1

! ! ! ! ! ! ! NVS Segment 1 ! ! NVS Segment 2 ! ! ! ! ! !

1 1 1 1 1 1 1 1 1 . 1 1 1 1 1 1

1 1 1 1 1 1 1 Contract Awarded 1 1 Investment Decision | f | f f f

1 1 1 1 1 1 1 1 1 (FAA estimate) 1 1 1 1 1 1

1 1 1 1 1 1 1 N N N 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 CSS-Wx 1

! ! ! ! ! ! ! ! Initial Investment NextGen Common Support Services — Weather (CSSBW)

1 1 1 1 1 1 1 1 Decision [ [ [ [ [ [ [ [ [ 1

1 1 1 1 1 1 1 1 Achieved Feb 1 1 1 1 1

I : I I : : I | 2013 I : : I I : I : : :

<4 = Final Rule WV = Mandate In Effect
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SESAR Essential Operational Changes and ICAO’s ASBU

& Key
Features

Moving from
Airspace to
40 Trajectory
Management

Traffic
Synchronisation

Network
Collaborative
Management
Ee Dynamic/
ap-adi
Eafanc%g

Airport
Integration &
Throughput

Conflict
Management &
Automation

Block0 . Block1

Block2 '  Block3

Upto2018 | Upto2023 Up to 2028 From 2028

= Civill Ml
Airspace & | « Traj Mgt & BMT
Aeronautical Data = System Interop with
Coordination AJG data sharing

= AJG Datalink = Free Routing

= CPDLC

=i4D + CTA
= Basic AMAN = Integrated AMAN DMAN &
extended AMAN horizon

= Initial SWIM Services.

= Surface Management
= Airport COM Integrated with arrival &
=A-SMGCS L1 & L2 departure
= Airport Safety Nets

e | JEALST AT
i Tools -
Resolution

= Full 4D
= New AJG datalink
= Free Routing TMA exit to TMA

= Multiple CTOs/CTAs
= Mixxed mode runway operations

= Network Operations Planning
using SBTs/RBTs

= &0 traj used in ATFCM

= UDPP

= Full SWIM Services

= Further integration of surface
& departure management
*A-SMGCSL3ELL

= Advanced Controller Tools
to suppart SBT/RBT
= Enhanced trajectory predictior

¥ Deployment _
( Step 1 ) ( Step2& 3 )

SESAR

Source: European ATM Master Plan, Edition 2,

October 2012.

30
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2014 vl Li n kS

FAA NextGen Homepage
http://www.faa.gov/nextgen/

JPDO Homepage
http://www.jpdo.gov/

SESAR JU Homepage

http://www.sesarju.eu/

ICAO Block Upgrade
http://www.icao.int/Meetings/anconfl2/Documents/ASBU.en.july%202012.pdf

CASA Summary of Australian Mandates
http://www.casa.gov.au/scripts/nc.dll?WCMS:STANDARD::pc=PC 101179

© Copyright 2012 Rockwell Collins Rockwell Collins Proprietary Information 31
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http://www.jpdo.gov/
http://www.faa.gov/nextgen/
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Rockesli- A
Collins
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AC Advisory Circular
ACARS Aircraft Communication and Reporting System
ACAS Airborne Collision Avoidance System
ADS-B Automatic Dependent Surveillance - Broadcast
ADS-C Automatic Dependent Surveillance - Contract
AMC Acceptable Means of Compliance
ANSP Air Navigation Service Provider
APV Approach with Precision Vertical
AR Authorization Required
ARTCC Air Route Traffic Control Center
ASAS Airborne Separation Assistance System
ASEP C&P ASAS Separation Crossing & Passing
ASPA S&M Airborne Spacing
ATC Air Traffic Control
ATLAS Australian Transition to Satellite Technology Program
ATM Air Traffic Management
ATN Aeronautical Telecommunications Network
ATSA Airborne Traffic Separation Assurance
ATSAW Airborne Traffic Situational Awareness
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BRNAV Basic Area Navigation
Cat Category
CASCADE Cooperative Air Traffic Services through Surveillance and
Communication Applications
CDA Continuous Descent Approach
CDM Collaborative Decision Making
CMA Context Management Application
CONUS Continental United States
CcMuU Communication Management Unit
CPDLC Controller Pilot Data Link Communications
CVR Cockpit Voice Recorder
DLS Data Link Services
EC European Commission
EGNOS European GNSS Navigation Overlay System
EHS Enhanced Surveillance
ELS Elementary Surveillance
ELT Emergency Locator Transmitter
EU European Union
Eurocae European Organization for Civil Aviation Equipment
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FAA Federal Aviation Administration
FANS Future Air Navigation System
FCS Future Communications Study
FDR Flight Data Recorder
FIS Flight Information Services
FMS Flight Management System
GAGAN GEO Augmented Navigation
GBAS Ground Based Augmentation System
GLS GPS Landing System
GNSS Global Navigation Satellite System
GPS Global Positioning System
ICAO International Civil Aviation Organization
ILS Instrument Landing System
IR Implementing Rule
ITP In Trail Procedure
JPDO Joint Planning and Development Office
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LAAS Local Area Augmentation System
LPV Localizer Performance with Vertical Guidance
MLS Microwave Landing System
MNPS Minimum Navigation Performance Specification
MSAS MTSAT Satellite Augmentation System
MTSAT Multi-Functional Transport Satellite (MTSAT)
NAT North Atlantic
NGATS Next Generation Air Transportation System
NOP Network Operations Plan
NPA Non Precision Approach
NPA Notice of Proposed Amendment (European term)
NPRM Notice of Proposed Rule Making (FAA term)
NRA Non Radar Airspace
OEP Operational Evolution Program
OoTS Organized Track System
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PARC Performance-Based Operations Aviation Rulemaking Committee
PBN Performance Based Navigation
PTC Precision Trajectory Clearances
RAD Radar
RNAV Area Navigation (or Random Navigation)
RNP Required Navigation Performance
RNP AR RNP Authorization Required
RNP SAAAR RNP Special Aircraft and Aircrew Authorization Required
RVSM Reduced Vertical Separation Minima
SBAS Space Based Augmentation System
SESAR Single European Sky Air Traffic Management Research
SID Standard Instrument Departure
S&M Sequencing & Merging
SNAS Sino Navigation Augmentation System
SPI IR Surveillance Performance and Interoperability Implementing Rule
STAR Standard Terminal Arrival
SVS Synthetic Vision System
SWIM System Wide Information Management
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TAWS Terrain Awareness and Warning System
TCAS Traffic Collision Avoidance System
TMA Terminal maneuver Area
UAT Universal Asynchronous Transceiver
VDL VHF Data Link
VHF Very High Frequency
VSA Enhanced Visual Separation on Approach
WAAS Wide Area Augmentation System
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