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Forward

This report was prepared by Special Committee 159 (SC-159) and approved by the RTCA Program
Management Committee (PMC) on December 9, 2004.

RTCA, Incorporated is a not-for-profit corporation formed to advance the art and science of aviation and
aviation electronic systems for the benefit of the public. The organization functions as a Federal
Advisory Committee and develops consensus based recommendations on contemporary aviation issues.
RTCA'’s objectives include but are not limited to:

e Coalescing aviation system user and provider technical requirements in a manner that helps
government and industry meet their mutual objectives and responsibilities;

e Analyzing and recommending solutions to the system technical issues that aviatio. {facos a5 it
continues to pursue increased safety, system capacity, and efficiency;

e Developing consensus on the application of pertinent technology to fulfill u.=r an1 provider
requirements, including development of minimum operational perfor=anc= standards for
electronic systems and equipment that support aviation; and

e Assisting in developing the appropriate technical materia’ upoi. which positions for the
International Civil Aviation Organization and the Interna ion: 1 Telecommunication Union and
other appropriate international organizations can be hasud.

The organizations’ recommendations are often used as the basis for government and private sector
decisions as well as the foundation for many Fede.al Aviation Administration Technical Standard Orders.

Since RTCA is not an official agency of th< ™ Inii- d States Government, its recommendations may not be
regarded as statements of official governrn <nt Holicy unless so enunciated by the U.S. government
organization or agency having statutcry jurisdiction over any matters to which the recommendations
relate.


https://www.stdhive.com/standards/rtca-do-245a-pdf/



https://www.stdhive.com/standards/rtca-do-245a-pdf/

Table of Contents

1. PURPOSE AND SCOPE.......cctit ittt sttt b et b ettt be et b et et e ab et et e s be st ebesb et ebesbeneebeabeneereas 1
1.1 INTRODUGCTION ....oiiiuiieiiiieeieeeteeeteeeteesteeeseeeteeasseeasseaasseeassaeesseeasssaassesassssasseeassssensseessseansseassseansssessseessseanes 1
1.2 DOCUMENT OVERVIEW......uutiitititteeteeetteeteeeteeaseeessseasesassseessessssssassessssssassessssssesssssssssasssssssssesssssssssessssanss 2
1.3 SYSTEM OVERVIEW .....cecitiiitieetieetteeteeesteaeseeseseeassesassesassesasssassessssssassesasssssssesssssssssesssssssssesssssssssessssessssess 3
1.4 OPERATIONAL GOALS & APPLICATIONS .....veitiieriieestriesueensteenseessseesseessseessseessseessseesssesssseessseesssessssessssesnsses 5

0 R @ 1= = 14T = T - 1SS 5
1.4.2  Intended Operational APPIICALION .......c.oiiiiiiiecec e r e 5
1.4.3  Operational ENVIFONMENT ..ottt sb e et be et sbenrere 6
144 OPeratioNal CONCEPL .....cueieiiitiietiit ettt ettt b bbbkt b e bbbttt b e bbb e et e e b e e ebeabenrebe 6
1.5 GPS/LAAS CLASSIFICATION ......ceeuteittetieteetesstesstenseasessesssesstanseesseessesssessaesseessesssesnsesssesseenseensesssensienseensees 5
151 SEIVICE LEVEIS ..ottt st be e be et e s e staesreesteesreesresnnesnnesnalreens reens 8
1.5.2  LAAS Equipment CIaSSIfICALIONS ..........coiiieiiiie ittt s .8
1.5.3  Approach Performance DESIGNALON .........ccccueviieiieiieieieseseseeaeseesiesresresresresseeseeseesresseseesressees reenns s 11
1.6 ASSUMPTIONS .....utieiitieseteeeteesteeseteesseesseeseseesseesssessseesssessssessssessseesssessssessssessssessssessssssnss  Fuaasaeeshesssees 11
1.7 VERIFICATION PROCEDURES ......ceeiititieetiieeeiieeeeitteeesseeeessseeesssseeesssseesassssessssssesssssseessssseeses Daeessssseesssssees 11
1.8 REFERENCE DOCUMENTS.....cccctttiiteeiiestteetiesteesseesseeeseesnseessseesssessssessssessssessssessssessslleesseessseesssessssessssees 12

2. NAVIGATION SYSTEM REQUIREMENTS ..ottt aens . VTP 13
2.1 TOTAL SYSTEM INTEGRITY ...uvvietiieiieeirienieesieeeseeesseeesseeessseesseesssseessesssssssssaesss Deeseess beessbansseessuessseesnenes 13
2.2 TOTAL SYSTEM CONTINUITY ...veeeuveeeuieesieenreerueenreessseesseessseessessssesssst e eness uveesineessseesseesnseesssessnseesnseens 13
2.3 LAAS SYSTEM-LEVEL PERFORMANCE REQUIREMENTS ......cooiuuviiiieeieeiiiies eeeer cvvereeeeeeensinereeeeeeesssnnneeeees 13

2.3.1  Accuracy, Integrity, and CONTINUILY ..........ccoiiiiiiiiriiie e bt 13
2.3.2  SEervice VOIUME ......cocvieiicicc e e ———— 17
2.3.3  AVAIIADITILY ..o o s ettt te bt re b nrere s 19
2.3.4  Interface CharaCteriStiCS .......ciiiiiiie e s e et sire e s e te e e st e s te e te e reeee s e ans 20

3. SYSTEM REQUIREMENTS ALLOCATION .....cciiiiiiiee i ettt saesnnn 21

3.1 APPROACH SERVICE ALLOCATION METHODOLOGY | .veeeiteitieetieetieereeeiteeeseesseessessssesssesssessssesssessseens 21
3.1.1  Accuracy Allocation MethOdOIOgY........cc.ciueiiieii et sre e ne s 21
3.1.2  Integrity Allocation MethOGOIOQY .......cccetviiiiiiieieece et nee e 24
3.1.3  Continuity Allocation MethodoIOgy ..o e eens 26
3.1.4  Availability MethOGOIOQY.......cooovieiic ittt resneere e eneennens 28

32 GPS/LAAS NON-AIRCRAFT ELEMFN1T. AL_LOCATION REQUIREMENTS .......cccvieieiiierieereereereeneenseenseenseens 30
3.2.1  Non-aircraft Contribution 10 Ra: “iINC ACCUFACY .......cverviuiiiiriiiiiiiiieisiiriee sttt 30
T 111 T | 1 ST U ST US TP VRTURURURTN 32
3203 CONMLINUILY .ttt ettt ettt ettt b bbb e et e s e eb e b e e b e b e e b e e Rt enbeneeebenbesbe et e eneaneennens 35
3.2.4 VDB RF FIBIU SIENGUI ittt ettt et s bt s et et e se b et s s ene st eneann 36
3.2.5  FUNCLIONAL REGUITEI SiltS . iitiitiiiiireieiecie e ste e ste e et et e st st e be s beeta e e e esae st e besbeataeseesteseesbesbesrestaeneeneeeens 36

33 AIRBORNE ALLOCA . TON KEQUIREMENTS .....cottiiiiiiiitieteeeeeeieeeieeeeeeeeseessssaeereessesssnsesseeesssssssesseeesssssmnssseeees 45
3.3.1  Airborne Coiiuaulion t0 GPS/LAAS ACCUIACY .......coveiieivisrisieiteeteeieesiestestestesrestaeseessesaessessessessesssesseseens 45
3.3.2  Airborne FUCtIC 18l REGQUIFEMENTS. ...c.viieiiiiieieeeeeeie st e et rasre e esaesaesaesresnesreeneeneeseens 46
TR T B |V 1o 1310 I 1T GRS 67

4.  NAVICAT I DN SYSTEM PERFORMANCE VERIFICATION ..ottt 69

4.1 LAAS T STEM TEST...eeeitieiiieeiieetteettesteeette st e st e sbeeseteesabeessteesabeessseesaseessseesasaesnseessseesnseesaseesnsessnsessnses 69
A1 17 ACCUIACY vttt er kbt h bbb e bR R b et e s e e e R Rt e b e b e e st e s e e e e n e bbb e e enrenne s 70
AL 200 CONMTINUITY Lottt b bbbt h bt h bbbt bbbt b s bbbt bbb b et 72
N B0 V- ¢ o[ T T PO U U U TP OTTPPPTOPUPURON 73

5.0 WIEMBERSHIP ..o b et b bbb bbb et b e et b e et ere et 77

© 2004 RTCA, Inc.


https://www.stdhive.com/standards/rtca-do-245a-pdf/

Appendices

Appendix A Acronyms, Abbreviations, and Definitions ...........ccccccvveve i, A-1
APPENTIX B RESEIVEA ...ttt B-1
Appendix C  Rationale for Precision Approach and Landing System Requirements ................ C-1
Appendix D Rationale for System Requirement AHOCAtioNS .........ccccccevieiviiiiiiie e D-1
Appendix E LAAS Precision Approach Signal-in-Space Integrity .........ccccocvvviviveviviinciesennns E-1
Appendix F LAAS Availability Considerations ............ccocuooiiiieiriieneee e F-1
Appendix G Operational Considerations for Using LAAS ... G-1
Appendix H  Standard GPS Interference ENVIrONMENT .........cccccoooviiiiiiiiise i H-1
© 2004 RTCA, Inc.

il


https://www.stdhive.com/standards/rtca-do-245a-pdf/

Table of Tables

Table 1-1 GBAS Service Levels for Approach Service.........cccvvcvevciieriienieniienie e 8
I o) (ST B € (3 1 B USRS 9
Table 2-1 GSL PEerfOrmAance ..........couieiiiiiiiiieiieiee ettt st sttt ettt et st eeeas 14
Table 2-2 Lateral Accuracy and Alert LIMItS ......ccccevcviriiiciieiiieiiesie e e e eeesnesreeeveesveeneas 15
Table 2-3 Vertical Accuracy and Alert Limits........ccccevouiriiieiieniiniesie e 16
Table 3-1 Non-aircraft Elements Accuracy Requirement............cccceeveviieiieeniieiiieesieeciee e 31
Table 3-2 Approach Service Integrity ReqUIrEMENts..........c.cccveerreerieeriesireereereeseesresreereeseenens 33
Table 3-3 Protection Level Integrity ReqUIr€mMents...........cccvevveerierieerienieeieeieeseeseesnesveeseeneees 33
Table 3-4 Integrity Risk, Cases Not Covered by Ho o Hi...oooveiiiiiiiniiiiiiiee, 34
Table 3-5 Approach Service Continuity REqUITEMENLS ........cc.eevviereerienreereeieeeesresreereeseenens 35
Table 3-6 Ground Subsystem Continuity Requirements ............ccceevveviercieerreeseenieerienresveeveeeens 35
Table 3-7 Typical Values of lonosphere Delay Gradient Monitoring Parameters ........................ 41
Table 3-8 FASVAL and FASLAL .....ocooiiieeeee ettt s 45
Table 3-9 Approach Service CONAItIONS.......cceerververcriiiierrieriieseeseesreeseesreessresressseeseesseesseens .48
Table 3-10 Vertical Missed Detection MULtPLIETS........cccvveveeiieriierieeiieeie e eieeeesne e eenreeneees 54
Table 3-11 Lateral Missed Detection MUltipliersS..........ccceeeeveeerieeriieeiieecieeeieeeeveeiened , VST 54
Table 3-12 Fault-Free Detection MUItipliers .........ccecvvverviriieiieenieeneenee e sre e esieeena S 60
Table 3-13 Allowable Number of Critical Satellites.........c..cccceeceerenennnne, NP O M 61
Table 4-1 Risk Probability and Compliance Technique ...........cccceeceeeeeenennne e eeeenennnennneenes 69
Table 4-2 LAAS Accuracy Performance ..........coccvieriiiiiiieiiieciie e eiee e eveesiveeereeeeveesenes 71
Table 4-3 LAAS Continuity Performance .............ccoeevevvververvenvenensn. ettt 72
Table 4-4 LAAS Coverage Performance...........ceeveerieriieieeieese s S0 eies ettt 73

Figure 2-1 Definition Of H ......cooiiiiiiiiie ettt ettt et 16
Figure 2-2 Minimum CAT-I, CAT-II, and APV.Scvice. Volume...........cccceevveeiciieniieciieeeieene 17
Figure 3-1 Accuracy Allocation DIagram.....co ..t coiiiiiiiiieiieiieiieseesee e ereeeeseeseesreenseenseensees 22
Figure 3-2 Integrity Allocation DIiagram . o, ittt 25
Figure 3-3 Continuity Allocation DIagrami ... .....cccceieciieiiiieeiie e cree et sveesreeeeve e 27
Figure 3-4 Short-Term System Availc bili'v Allocation Diagram...........ccccceeeeerinienenennienenceens 29
Figure 3-5 Long-Term Service Ava:'atility Allocation Diagram.........ccccccceeeevinirneniniienencenns 29
© 2004 RTCA, Inc.

il


https://www.stdhive.com/standards/rtca-do-245a-pdf/



https://www.stdhive.com/standards/rtca-do-245a-pdf/

11

Purpose and Scope

Introduction

This document contains the Minimum Aviation System Performance Standards (MASPS)
for the Local Area Augmentation System (LAAS), a system developed to support
precision approach and landing operations and other navigation and surveillance
applications within a local area including and surrounding an airport. These standards
should be useful to equipment designers, installers, manufacturers, service providers and
users for systems intended for operational use within the United States (US) Mational
Airspace System (NAS). As the LAAS has global application as a Grou.d-rased
Augmentation System (GBAS) to the Global Navigation Satellite System (GNSS), many
of the standards in this document have been harmonized with those beirg ¢=vel ned by
the International Civil Aviation Organization (ICAO) and The European G :ean.zation for
Civil Aviation Equipment (EUROCAE). Additionally, the standards in th: document
have been developed to be consistent with ongoing worldwide harmon,zation of advisory
circulars and regulatory documents pertinent to precision ap,roaci. equipment and
operations. The harmonization efforts are intended to continue . s stiada.ds developed by
these organizations mature, and this document will be upd'a‘ea s appropriate.

Within this document, the terms “LAAS” and “GBAS” are ‘ot synonymous. “LAAS”
refers to the system being proposed for use and fusth er development by RTCA to meet
the operational objectives for the US NAS as dorume. ted in this MASPS and DO-253A.
This system may also be suitable for implemeratioa in other areas. “GBAS” refers to
any system compliant with the existing 1CAU standards (through and including
Amendment 79 to Annex 10).

Use of the term “LAAS” instead of “GB.:€” is intended to highlight two facts:

1. Within this document, certain optinns allowed by the existing ICAO GBAS standards
have been chosen for LAAS “1aplementation including, for example, the positioning
service and the ephemzzis ¢ or bound.

2. This document &'so ceatains proposed requirements that have not yet been
standardized by IC. O. In many cases, these requirements have not yet been
harmonized wi.it. the international community. Examples include the requirements
to support Cutegory II/III approach and landings such as the alert limits, navigation
system:iccuiacy requirements, and the spectral content of the positioning errors.

Expan<ing Hn item #1 above, LAAS implements both the GBAS CAT I approach service
and the rcousitioning service based on GPS and, optionally, visible SBAS/WAAS
geustationayy satellites. The GBAS approach service currently only supports approaches
v Cawegory I minima and has an optional broadcast of ephemeris error bound parameters.
The GBAS positioning service requires the broadcast of the ephemeris error bound
parameters. LAAS requires the broadcast of the additional ephemeris bound parameters
to support the approach service as well as the positioning service.

Expanding on item #2 above, additional broadcast features have been added for LAAS
that have been identified as beneficial by some operators but have not yet been
harmonized or standardized internationally. Optional requirements for the broadcast of a
subset of DO-236B-compatible terminal area path (TAP) data to provide additional
support for terminal area operations have been added. The TAP broadcast development
was intended to be compatible with the GBAS CAT I approach and positioning services
and future CAT II/III services, but further development may be needed. RTCA has
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