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FOREWORD 
 
 
This document was prepared by RTCA Special Committee 186 (SC-186) and approved by the RTCA 
Program Management Committee (PMC) on December 13, 2006. 
 
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: 
 
• Coalescing aviation system user and provider technical requirements in a manner that helps 

government and industry meet their mutual objectives and responsibilities; 

• Analyzing and recommending solutions to the system technical issues that aviation faces as it 
continues to pursue increased safety, system capacity and efficiency; 

• Developing consensus on the application of pertinent technology to fulfill user and provider 
requirements, including development of Minimum Operational Performance Standards (MOPS) for 
electronic systems and equipment that support aviation; and 

• Assisting in developing the appropriate technical material upon which positions for the International 
Civil Aviation Organization (ICAO) and the International Telecommunication Union (ITU) and other 
appropriate international organizations can be based. 

 
The recommendations of RTCA are often used as the basis for government and private sector decisions as 
well as the foundation for many Federal Aviation Administration Technical Standard Orders (TSO). 
 
Since RTCA is not an official agency of the United States Government, its recommendations may not be 
regarded as statements of official government policy unless so enunciated by the United States 
Government organization or agency having statutory jurisdiction over any matters to which the 
recommendations relate. 
 
 
 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/rtca-do-302-pdf/


 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page was intentionally left blank. 
 
 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/rtca-do-302-pdf/


 

 
i 

TABLE OF CONTENTS 
1 PURPOSE AND SCOPE ..................................................................................................................... 1 

1.1 Introduction...................................................................................................................................... 1 
1.2 Systems Overview ........................................................................................................................... 2 
1.3 Operational Application(s)............................................................................................................... 3 
1.4 Intended Function ............................................................................................................................ 5 
1.5 Assumptions..................................................................................................................................... 5 

1.5.1 GNSS Assumptions................................................................................................................... 6 
1.5.1.1 GNSS Position Output ........................................................................................................ 6 

1.5.1.1.1 Position Accuracy ........................................................................................................ 6 
1.5.1.1.1.1 HFOM.................................................................................................................... 6 
1.5.1.1.1.2 VFOM.................................................................................................................... 7 

1.5.1.1.2 GNSS Position Integrity............................................................................................... 7 
1.5.1.1.2.1 HPL or HIL............................................................................................................ 7 
1.5.1.1.2.2 VPL or VIL............................................................................................................ 8 

1.5.1.2 GNSS Velocity Accuracy ................................................................................................... 8 
1.5.1.3 GPS Receiver Mode Annunciations ................................................................................... 8 

1.5.2 Flight Management System (FMS) Assumptions ..................................................................... 8 
1.5.2.1 FMS Position Output .......................................................................................................... 9 

1.5.2.1.1 Position Accuracy – ANP, EPU, and EPE Assumptions ............................................. 9 
1.5.2.1.2 Position Integrity .......................................................................................................... 9 

1.5.2.2 FMS Velocity Accuracy ..................................................................................................... 9 
1.6 Test Procedures................................................................................................................................ 9 

2 EQUIPMENT PERFORMANCE REQUIREMENTS AND TEST PROCEDURES.................. 11 
2.1 General Requirements.................................................................................................................... 11 

2.1.1 Airworthiness .......................................................................................................................... 11 
2.1.2 Intended Function.................................................................................................................... 11 
2.1.3 Federal Communications Commission Rules ......................................................................... 11 
2.1.4 Fire Protection ......................................................................................................................... 11 
2.1.5 Operation of Controls.............................................................................................................. 11 
2.1.6 Accessibility of Controls ......................................................................................................... 11 
2.1.7 Effects of Test ......................................................................................................................... 12 
2.1.8 Hardware and Software Design Assurance (DO-289 R3.76, R3.77) ...................................... 12 

2.2 STP Subsystem Requirements ....................................................................................................... 12 
2.2.1 Introduction ............................................................................................................................. 12 
2.2.2 General Requirements for STP................................................................................................ 12 
2.2.3 Reserved .................................................................................................................................. 14 
2.2.4 State Data Processing .............................................................................................................. 14 

2.2.4.1 Position Accuracy (HEPUSTP and VEPUSTP) .................................................................... 15 
2.2.4.1.1 HEPUSTP ..................................................................................................................... 15 

2.2.4.1.1.1 Definition of HEPUSTP......................................................................................... 15 
2.2.4.1.1.2 Requirements for the Determination of HEPUSTP................................................ 17 

2.2.4.1.1.2.1 Case 1: Position Accuracy Metric(s) Reported by the Selected Position 
Source ........................................................................................................... 17 

2.2.4.1.1.2.2 Case 2: Position Accuracy Metric(s) not Reported by the Selected Position 
Source ........................................................................................................... 18 

2.2.4.1.1.3 Conditions for Limiting the Reported HEPUSTP .................................................. 18 
2.2.4.1.1.4 Requirements for the Delivery of HEPUSTP......................................................... 21 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/rtca-do-302-pdf/


 

 
ii 

2.2.4.1.1.4.1 STP and ADS-B Transmit Subsystem Are Not Integrated ........................... 21 
2.2.4.1.1.4.2 STP and ADS-B Transmit Subsystem Are Integrated .................................. 21 

2.2.4.1.2 VEPUSTP ..................................................................................................................... 21 
2.2.4.1.2.1 Definition of VEPUSTP......................................................................................... 21 
2.2.4.1.2.2 Requirements for the Determination of VEPUSTP................................................ 22 

2.2.4.1.2.2.1 Case 1: Position Accuracy Metric(s) Reported by the Selected Position 
Source ........................................................................................................... 22 

2.2.4.1.2.2.2 Case 2: Position Accuracy Metric(s) not Reported by the Selected Position 
Source ........................................................................................................... 22 

2.2.4.1.2.3 Conditions for Limiting the Reported VEPUSTP .................................................. 22 
2.2.4.1.2.4 Requirements for Delivery of VEPUSTP .............................................................. 23 

2.2.4.1.2.4.1 STP and ADS-B Transmit Subsystem Are Not Integrated ........................... 23 
2.2.4.1.2.4.2 STP and ADS-B Transmit Subsystem Are Integrated .................................. 23 

2.2.4.2 Determination of Velocity Accuracy (HEVUSTP and VEVUSTP)...................................... 23 
2.2.4.2.1 HEVUSTP .................................................................................................................... 23 

2.2.4.2.1.1 Definition of HEVUSTP ........................................................................................ 23 
2.2.4.2.1.2 Requirements for Determination of HEVUSTP..................................................... 24 

2.2.4.2.1.2.1 Case 1: Velocity Accuracy Metric(s) Reported by the Selected Velocity 
Source ........................................................................................................... 24 

2.2.4.2.1.2.2 Case 2: Velocity Accuracy Metric(s) Not Reported by the Selected Velocity 
Source, but a Position Accuracy Metric is Reported .................................... 24 

2.2.4.2.1.2.2.1 Velocity Source is a GNSS Navigation Sensor that Provides HFOM ...25 
2.2.4.2.1.2.2.2 Velocity Source is an RNP Compliant FMS .......................................... 28 
2.2.4.2.1.2.2.3 Other Conditions Relative to Case 2 ...................................................... 28 

2.2.4.2.1.2.3 Case 3: No Position or Velocity Accuracy Metrics Reported....................... 28 
2.2.4.2.1.3 Requirements for the Delivery of HEVUSTP ........................................................ 28 

2.2.4.2.1.3.1 STP and ADS-B Transmit Subsystem are not integrated ............................. 28 
2.2.4.2.1.3.2 STP and ADS-B Transmit Subsystem are integrated ................................... 29 

2.2.4.2.2 VEVUSTP .................................................................................................................... 29 
2.2.4.2.2.1 Definition of VEVUSTP ........................................................................................ 29 
2.2.4.2.2.2 Requirements for Determination of VEVUSTP..................................................... 29 

2.2.4.2.2.2.1 Case 1: Velocity Accuracy Metric(s) Reported by the Selected Velocity 
Source ........................................................................................................... 29 

2.2.4.2.2.2.2 Case 2: Velocity Accuracy Metric(s) Not Reported by the Selected Velocity 
Source, but a Position Accuracy Metric is Reported .................................... 30 

2.2.4.2.2.2.2.1 Velocity Source is a GNSS Navigation Sensor that Provides VFOM ...30 
2.2.4.2.2.2.2.2 Velocity Source is an RNP Compliant FMS .......................................... 31 
2.2.4.2.2.2.2.3 Other Conditions Relative to Case 2 ...................................................... 31 

2.2.4.2.2.2.3 Case 3: No Position or Velocity Accuracy Metrics Reported....................... 31 
2.2.4.2.2.3 Requirements for the Delivery of VEVUSTP ........................................................ 31 

2.2.4.2.2.3.1 STP and ADS-B Transmit Subsystem Are Not Integrated ........................... 31 
2.2.4.2.2.3.2 STP and ADS-B Transmit Subsystem are integrated ................................... 32 

2.2.4.3 Position Integrity Containment Region (HPLSTP and VPLSTP) ......................................... 32 
2.2.4.3.1 HPLSTP ........................................................................................................................ 32 

2.2.4.3.1.1 Definition of HPLSTP............................................................................................ 32 
2.2.4.3.1.2 Requirements for Determination of HPLSTP ........................................................ 32 

2.2.4.3.1.2.1 Case 1: Integrity Metric(s) Reported by the Selected Position Source ......... 33 
2.2.4.3.1.2.2 Case 2: Integrity Metric(s) not Reported by the Selected Position Source ... 33 

2.2.4.3.1.3 Conditions for Limiting the Reported HPLSTP..................................................... 33 
2.2.4.3.1.4 Requirements for the Delivery of HPLSTP ........................................................... 36 

2.2.4.3.1.4.1 STP and ADS-B Transmit Subsystem Are Not Integrated ........................... 36 
2.2.4.3.1.4.2 STP and ADS-B Transmit Subsystem Are Integrated .................................. 36 

2.2.4.3.2 VPLSTP ........................................................................................................................ 36 
2.2.4.3.2.1 Definition of VPLSTP............................................................................................ 36 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/rtca-do-302-pdf/


 

 
iii 

2.2.4.3.2.2 Requirements for Determination of VPLSTP ........................................................ 37 
2.2.4.3.2.2.1 Case 1: Integrity Metric(s) Reported by the Selected Position Source ......... 37 
2.2.4.3.2.2.2 Case 2: Integrity Metric(s) not Reported by the Selected Position Source ... 37 

2.2.4.3.2.3 Conditions for Limiting the Reported VPLSTP..................................................... 37 
2.2.4.3.2.4 Requirements for the Delivery of VPLSTP ........................................................... 38 

2.2.4.3.2.4.1 STP and ADS-B Transmit Subsystem Are Not Integrated ........................... 38 
2.2.4.3.2.4.2 STP and ADS-B Transmit Subsystem Are Integrated .................................. 38 

2.2.4.4 Surveillance Integrity Level (SIL) .................................................................................... 38 
2.2.4.4.1 SIL Encoding.............................................................................................................. 39 
2.2.4.4.2 Requirements for the Determination of SIL............................................................... 40 

2.2.4.4.2.1 Example Means of Compliance for Determining SIL ......................................... 41 
2.2.4.4.3 Providing SIL to the ADS-B Transmit Subsystem..................................................... 41 

2.2.4.5 Barometric Altitude Quality (BAQ) Level ....................................................................... 42 
2.2.4.6 Barometric Altitude Surveillance Integrity Level (SILBARO) ............................................ 42 
2.2.4.7 Management of State Data Sources .................................................................................. 43 

2.2.4.7.1 Horizontal Position and Navigation Data Sources ..................................................... 44 
2.2.4.7.2 Altitude Data Sources................................................................................................. 45 
2.2.4.7.3 Vertical Rate Sources ................................................................................................. 45 

2.2.5 STP Input / Output Data Requirements................................................................................... 46 
2.2.5.1 STP Input Data Requirements .......................................................................................... 46 

2.2.5.1.1 Horizontal Figure of Merit, HFOM............................................................................ 46 
2.2.5.1.2 Estimated Position Uncertainty, EPU ........................................................................ 46 
2.2.5.1.3 Actual Navigation Performance, ANP ....................................................................... 47 
2.2.5.1.4 GNSS/FMS Navigation Type Information................................................................. 47 
2.2.5.1.5 Vertical Figure of Merit, VFOM................................................................................ 47 
2.2.5.1.6 Horizontal Figure of Merit_Rate, HFOMR................................................................. 48 
2.2.5.1.7 Vertical Figure of Merit_Rate, VFOMR ..................................................................... 48 
2.2.5.1.8 Horizontal Protection Limit, HPL .............................................................................. 48 
2.2.5.1.9 Vertical Protection Limit, VPL .................................................................................. 48 
2.2.5.1.10 Surveillance Integrity Level, SIL ............................................................................... 48 
2.2.5.1.11 Barometric Altitude Quality (BAQ) Level................................................................. 48 
2.2.5.1.12 Barometric Altitude Surveillance Integrity Level (SILBARO) ..................................... 48 
2.2.5.1.13 Ground Speed............................................................................................................. 49 
2.2.5.1.14 Altitude Select Data.................................................................................................... 49 
2.2.5.1.15 Position Accuracy and Integrity Data ........................................................................ 49 
2.2.5.1.16 Velocity Accuracy Data ............................................................................................. 49 
2.2.5.1.17 Time Mark Synchronization Data .............................................................................. 50 

2.2.5.2 STP Output Data Requirements........................................................................................ 50 
2.2.5.2.1 Horizontal Figure of Merit_STP (HFOMSTP)............................................................. 50 
2.2.5.2.2 Vertical Figure of Merit_STP (VFOMSTP) ................................................................. 50 
2.2.5.2.3 Horizontal Figure of Merit_Rate_STP, HFOMRSTP ................................................... 51 
2.2.5.2.4 Vertical Figure of Merit_Rate_STP, VFOMRSTP........................................................ 51 
2.2.5.2.5 Horizontal Protection Limit_STP, HPLSTP................................................................. 52 
2.2.5.2.6 Vertical Protection Limit_STP, VPLSTP ..................................................................... 52 
2.2.5.2.7 Surveillance Integrity Level_STP, SILSTP .................................................................. 53 
2.2.5.2.8 Barometric Altitude Quality (BAQ) Level_STP (BAQSTP) ....................................... 53 
2.2.5.2.9 Barometric Altitude Surveillance Integrity Level__STP (SILBAROSTP) ...................... 53 
2.2.5.2.10 Selected Data Source Annunciation ........................................................................... 53 

2.2.5.2.10.1 Selected ADS-B Position Source Annunciation .................................................. 53 
2.2.5.2.10.2 Selected ADS-B Vertical Rate Source Annunciation .......................................... 54 
2.2.5.2.10.3 Selected ADS-B Altitude Source Annunciation .................................................. 55 

2.3 Equipment Performance—Environmental Conditions .................................................................. 56 
2.3.1 Environmental Test Conditions............................................................................................... 56 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/rtca-do-302-pdf/


 

 
iv 

2.3.2 Detailed Environmental Test Procedures ................................................................................ 58 
2.3.2.1 Horizontal Position and Navigation Data Sources............................................................ 58 
2.3.2.2 Altitude Data Sources ....................................................................................................... 58 
2.3.2.3 Vertical Rate Sources........................................................................................................ 58 

2.4 STP Test Procedures ...................................................................................................................... 58 
2.4.1 STP Subsystem Test Procedures ............................................................................................. 58 
2.4.2 Definition of Terms and Conditions of Test............................................................................ 59 
2.4.3 Special Terms and Conditions of Test..................................................................................... 59 
2.4.4 Detailed Test Procedures......................................................................................................... 59 

2.4.4.1 Verification of Horizontal Position Accuracy (HEPUSTP and VEPUSTP) ......................... 60 
2.4.4.1.1 Verification of HEPUSTP ............................................................................................ 60 

2.4.4.1.1.1 Verification of Definition of HEPUSTP ................................................................ 60 
2.4.4.1.1.2 Verification of Requirements for the Determination of HEPUSTP ....................... 60 

2.4.4.1.1.2.1 Verification of Case 1: Position Accuracy Metric(s) Reported by the Selected 
Position Source (§2.2.4.1.1.2.1, §2.2.4.1.1.3, §2.2.4.1.1.4, §2.2.5.1.1– 
§2.2.5.1.4, §2.2.5.1.13, §2.2.5.1.15, §2.2.5.1.17, and §2.2.5.2.1)................. 60 

2.4.4.1.1.2.1.1 Purpose / Introduction ............................................................................ 60 
2.4.4.1.1.2.1.2 Measurement Procedure ......................................................................... 60 

2.4.4.1.1.2.2 Verification of Case 2: Position Accuracy Metric(s) not Reported by the 
Selected Position Source (2.2.4.1.1.2) .......................................................... 69 

2.4.4.1.1.3 Verification of Conditions for Limiting the Reported HEPUSTP ......................... 70 
2.4.4.1.1.4 Verification of Requirements for the Delivery of HEPUSTP ................................ 70 

2.4.4.1.1.4.1 Verification of STP and ADS-B Transmit Subsystems that Are Not 
Integrated ...................................................................................................... 70 

2.4.4.1.1.4.2 Verification of STP and ADS-B Transmit Subsystems that Are Integrated .70 
2.4.4.1.2 Verification of VEPUSTP ............................................................................................ 70 

2.4.4.1.2.1 Verification of Definition of VEPUSTP ................................................................ 70 
2.4.4.1.2.2 Verification of Requirements for the Determination of VEPUSTP ....................... 70 

2.4.4.1.2.2.1 Verification of Case 1: Position Accuracy Metric(s) Reported by the Selected 
Position Source (§2.2.4.1.2.2.1, §2.2.4.1.2.3, §2.2.4.1.2.4, §2.2.5.1.3-
§2.2.5.1.5, §2.2.5.1.17, §2.2.5.2.2) ............................................................... 70 

2.4.4.1.2.2.1.1 Purpose / Introduction ............................................................................ 70 
2.4.4.1.2.2.1.2 Measurement Procedure ......................................................................... 71 

2.4.4.1.2.2.2 Verification of Case 2: Position Accuracy Metric(s) not Reported by the 
Selected Position Source............................................................................... 73 

2.4.4.1.2.3 Verification of Conditions for Limiting the Reported VEPUSTP ......................... 73 
2.4.4.1.2.4 Verification of Requirements for Delivery of VEPUSTP ...................................... 73 

2.4.4.1.2.4.1 Verification of STP and ADS-B Transmit Subsystem that Are Not Integrated
 73 

2.4.4.1.2.4.2 Verification of STP and ADS-B Transmit Subsystem that Are Integrated... 73 
2.4.4.2 Verification of Determination of Velocity Accuracy (HEVUSTP and VEVUSTP) ............. 74 

2.4.4.2.1 Verification of HEVUSTP............................................................................................ 74 
2.4.4.2.1.1 Verification of Definition of HEVUSTP................................................................ 74 
2.4.4.2.1.2 Verification of Requirements for Determination of HEVUSTP ............................ 74 

2.4.4.2.1.2.1 Verification of Case 1: Velocity Accuracy Metric(s) Reported by the 
Selected Velocity Source .............................................................................. 74 

2.4.4.2.1.2.1.1 Measurement Procedure ......................................................................... 74 
2.4.4.2.1.2.2 Case 2: Velocity Accuracy Metric(s) Not Reported by the Selected Velocity 

Source, but a Position Accuracy Metric is Reported .................................... 75 
2.4.4.2.1.2.2.1 Measurement Procedure ......................................................................... 75 
2.4.4.2.1.2.2.2 Verification of Velocity Source is a GNSS Navigation Sensor that 
Provides HFOM 79 
2.4.4.2.1.2.2.3 Verification of Velocity Source is an RNP Compliant FMS ................. 79 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/rtca-do-302-pdf/


 

 
v 

2.4.4.2.1.2.2.4 Verification of Other Conditions Relative to Case 2.............................. 79 
2.4.4.2.1.2.3 Verification of Case 3: No position or Velocity Accuracy Metrics Reported

 79 
2.4.4.2.2 Verification of VEVUSTP............................................................................................ 80 

2.4.4.2.2.1 Verification of Definition of VEVUSTP................................................................ 80 
2.4.4.2.2.2 Verification of Requirements for Determination of VEVUSTP ............................ 80 

2.4.4.2.2.2.1 Verification of Case 1: Velocity Accuracy Metric(s) Reported by the 
Selected Velocity Source .............................................................................. 80 

2.4.4.2.2.2.2 Verification of Case 2: Velocity Accuracy Metric(s) Not Reported by the 
Selected Velocity Source, but a Position Accuracy Metric is Reported ....... 80 

2.4.4.2.2.2.2.1 Verification of Velocity Source is a GNSS Navigation Sensor that 
Provides VFOM 80 
2.4.4.2.2.2.2.2 Verification of Velocity Source is an RNP Compliant FMS ................. 80 
2.4.4.2.2.2.2.3 Verification of Other Conditions Relative to Case 2.............................. 80 

2.4.4.2.2.2.3 Verification of Case 3: No Position or Velocity Accuracy Metrics Reported
 80 

2.4.4.3 Verification of Position Integrity Containment Region (HPLSTP and VPLSTP)................. 81 
2.4.4.3.1 Verification of HPLSTP ............................................................................................... 81 

2.4.4.3.1.1 Definition of HPLSTP............................................................................................ 81 
2.4.4.3.1.2 Verification of Requirements for Determination of HPLSTP................................ 81 

2.4.4.3.1.2.1 Verification of Case 1: Integrity Metric(s) Reported by the Selected Position 
Source (§2.2.4.3.1.2.1, §2.2.4.3.1.3, §2.2.4.3.1.4) ........................................ 81 

2.4.4.3.1.2.1.1 Purpose / Introduction ............................................................................ 81 
2.4.4.3.1.2.1.2 Measurement Procedure ......................................................................... 81 

2.4.4.3.1.2.2 Verification of Case 2: Integrity Metric(s) not Reported by the Selected 
Position Source ............................................................................................. 89 

2.4.4.3.1.3 Verification of Conditions for Limiting the Reported HPLSTP ............................ 90 
2.4.4.3.1.4 Verification of Requirements for the Delivery of HPLSTP ................................... 90 

2.4.4.3.1.4.1 Verification of STP and ADS-B Transmit Subsystem Are Not Integrated... 90 
2.4.4.3.1.4.2 Verification of STP and ADS-B Transmit Subsystem Are Integrated.......... 90 

2.4.4.3.2 Verification of VPLSTP ............................................................................................... 90 
2.4.4.3.2.1 Verification of Definition of VPLSTP ................................................................... 90 
2.4.4.3.2.2 Verification of Requirements for Determination of VPLSTP................................ 90 

2.4.4.3.2.2.1 Verification of Case 1: Integrity Metric(s) Reported by the Selected Position 
Source ........................................................................................................... 90 

2.4.4.3.2.2.1.1 Measurement Procedure ......................................................................... 90 
2.4.4.3.2.2.2 Verification of Case 2: Integrity Metric(s) not Reported by the Selected 

Position Source ............................................................................................. 97 
2.4.4.3.2.3 Verification of Conditions for Limiting the Reported VPLSTP ............................ 97 
2.4.4.3.2.4 Verification of Requirements for the Delivery of VPLSTP ................................... 97 

2.4.4.3.2.4.1 Verification of STP and ADS-B Transmit Subsystem Are Not Integrated... 97 
2.4.4.3.2.4.2 Verification of STP and ADS-B Transmit Subsystem Are Integrated.......... 97 

2.4.4.4 Verification of Surveillance Integrity Level (SIL) ........................................................... 97 
2.4.4.4.1 Verification of SIL Encoding ..................................................................................... 98 
2.4.4.4.2 Verification of Requirements for the Determination of SIL ...................................... 98 

2.4.4.4.2.1 Verification of Example Means of Compliance for Determining SIL................. 98 
2.4.4.4.2.1.1 Purpose/Introduction..................................................................................... 98 
2.4.4.4.2.1.2 Measurement Procedure................................................................................ 98 

2.4.4.4.3 Verification of Providing SIL to the ADS-B Transmit Subsystem............................ 99 
2.4.4.5 Verification of Barometric Altitude Quality (BAQ) Level............................................... 99 

2.4.4.5.1 Purpose/Introduction .................................................................................................. 99 
2.4.4.5.2 Measurement Procedure ............................................................................................. 99 

2.4.4.6 Verification of Barometric Altitude Surveillance Integrity Level (SILBARO) ................. 100 
2.4.4.6.1 Purpose/Introduction ................................................................................................ 100 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/rtca-do-302-pdf/


 

 
vi 

2.4.4.6.2 Measurement Procedure ........................................................................................... 100 
2.4.4.7 Verification of Management of State Data Sources........................................................ 100 

2.4.4.7.1 Verification of Horizontal Position and Navigation Data Sources........................... 100 
2.4.4.7.1.1 Purpose/Introduction.......................................................................................... 100 
2.4.4.7.1.2 Measurement Procedure .................................................................................... 101 

2.4.4.7.2 Verification of Altitude Data Sources ...................................................................... 104 
2.4.4.7.2.1 Purpose/Introduction.......................................................................................... 104 
2.4.4.7.2.2 Measurement Procedure .................................................................................... 104 

2.4.4.7.3 Verification of Vertical Rate Sources ...................................................................... 105 
2.4.4.7.3.1 Purpose/Introduction.......................................................................................... 105 
2.4.4.7.3.2 Measurement Procedure .................................................................................... 105 

2.4.5 Verification of STP Input / Output Data Requirements ........................................................ 107 
2.4.5.1 Verification of STP Input Data Requirements................................................................ 107 

2.4.5.1.1 Verification of STP Horizontal Figure of Merit, HFOM ......................................... 108 
2.4.5.1.2 Verification of STP Estimated Position Uncertainty, EPU ...................................... 108 
2.4.5.1.3 Verification of STP Actual Navigation Precision, ANP .......................................... 108 
2.4.5.1.4 Verification of STP GNSS/FMS Navigation Type Information .............................. 108 
2.4.5.1.5 Verification of STP Vertical Figure of Merit, VFOM ............................................. 108 
2.4.5.1.6 Verification of STP Horizontal Figure of Merit_Rate, HFOMR .............................. 108 
2.4.5.1.7 Verification of STP Vertical Figure of Merit_Rate, VFOMR .................................. 108 
2.4.5.1.8 Verification of Horizontal Protection Limit, HPL ................................................... 108 
2.4.5.1.9 Verification of Vertical Protection Limit, VPL........................................................ 108 
2.4.5.1.10 Verification of Surveillance Integrity Level, SIL..................................................... 109 
2.4.5.1.11 Verification of Barometric Altitude Quality (BAQ) Level ...................................... 109 
2.4.5.1.12 Verification of Barometric Altitude Surveillance Integrity Level (SILBARO) ........... 109 
2.4.5.1.13 Verification of Ground Speed .................................................................................. 109 
2.4.5.1.14 Verification of Altitude Select Data ......................................................................... 109 
2.4.5.1.15 Verification of Position and Validity Data............................................................... 109 
2.4.5.1.16 Verification of Velocity and Validity Data .............................................................. 109 
2.4.5.1.17 Verification of Time Mark Synchronization Data.................................................... 109 

2.4.5.2 Verification of STP Output Data Requirements ............................................................. 109 
2.4.5.2.1 Verification of Horizontal Figure of Merit_STP (HFOMSTP) .................................. 110 
2.4.5.2.2 Verification of Vertical Figure of Merit_STP (VFOMSTP) ...................................... 110 
2.4.5.2.3 Verification of Horizontal Figure of Merit_Rate_STP, HFOMRSTP ......................... 110 
2.4.5.2.4 Verification of Vertical Figure of Merit_Rate_STP, VFOMRSTP ............................. 110 
2.4.5.2.5 Verification of Horizontal Protection Limit_STP, HPLSTP ...................................... 110 
2.4.5.2.6 Vertical Protection Limit_STP, VPLSTP ................................................................... 110 
2.4.5.2.7 Surveillance Integrity Level_STP, SILSTP ................................................................ 110 
2.4.5.2.8 Barometric Altitude Quality (BAQ) Level_STP (BAQSTP) ..................................... 110 
2.4.5.2.9 Barometric Altitude Surveillance Integrity Level__STP (SILBAROSTP) .................... 110 
2.4.5.2.10 Selected Data Source Annunciation ......................................................................... 111 

2.4.5.2.10.1 Selected ADS-B Position Source Annunciation ................................................ 111 
2.4.5.2.10.2 Selected ADS-B Vertical Rate Source Annunciation ........................................ 111 
2.4.5.2.10.3 Selected ADS-B Altitude Source Annunciation ................................................ 111 

3 INSTALLED EQUIPMENT PERFORMANCE........................................................................... 113 
4 EQUIPMENT OPERATIONAL PERFORMANCE CHARACTERISTICS ............................ 115 
MEMBERSHIP....................................................................................................................................... 117 
 

Curre
ntly

 in
 p

re
vie

w, c
lic

k b
uy f

ull v
er

sio
n

https://www.stdhive.com/standards/rtca-do-302-pdf/


 

 
vii 

 

LIST OF TABLES 
 

Table 1-1  GNSS Assumptions Summary..................................................................................................... 5 
Table 1-2  FMS Assumptions Summary....................................................................................................... 6 
Table 2-1  HEPUUL and VEPUUL Based Upon Source Reported Accuracy Metrics .................................. 20 
Table 2-2  Determining NACV if HFOMR and VFOMR are Provided........................................................ 25 
Table 2-3  HEVUSTP and VEVUSTP Based Upon Source Reported Accuracy Metrics............................... 26 
Table 2-4  HPLUL and VPLUL Based Upon Source Reported Integrity Metrics ......................................... 34 
Table 2-5  Surveillance Integrity Level (SIL) Encoding ............................................................................ 39 
Table 2-6  Determination of Surveillance Integrity Level (SIL) Based Upon the Selected Position Source

................................................................................................................................................. 42 
Table 2-7a  ADS-B Position Source ........................................................................................................... 54 
Table 2-7b  ADS-B Position Type.............................................................................................................. 54 
Table 2-8a  ADS-B Vertical Rate Source ................................................................................................... 54 
Table 2-8b  ADS-B Vertical Rate Type...................................................................................................... 55 
Table 2-9  ADS-B Altitude Source ............................................................................................................. 55 
Table 2-10a  Environmental Test Groups ................................................................................................... 57 
Table 2-10b  Environmental Test Groups................................................................................................... 58 
Table 2-11  HFOM / VFOM Test Inputs .................................................................................................... 62 
Table 2-12  HFOMR / VFOMR Test Inputs................................................................................................. 75 
Table 2-13  HFOM / VFOM Test Inputs .................................................................................................... 77 
Table 2-14  HPL / VPL Test Inputs ............................................................................................................ 84 
Table 2-15  HPL / VPL Test Inputs for SIL=3 GPS................................................................................... 86 
Table 2-16  VPL Test Inputs....................................................................................................................... 93 
 



 

 
viii 

LIST OF FIGURES 
 

Figure 1-1  Overview of ASA Architecture.................................................................................................. 3 
Figure 2-1  Subsystems for ASA Transmit Participant............................................................................... 13 
Figure 2-2  STP Functional Architecture .................................................................................................... 14 
Figure 2-3  State Data Quality Determination ............................................................................................ 16 
Figure 2-4  Airborne Architecture for GPS Primary and FMS/RNP Backup for ADS-B for Air-Transport 

Type Aircraft ........................................................................................................................... 44 
 
 
 
 



1 
 

  © 2006 RTCA, Inc. 

1 PURPOSE AND SCOPE 

1.1 Introduction 

This document contains Minimum Operational Performance Standards (MOPS) for 
Surveillance Transmit Processing (STP).1  These standards specify system 
characteristics that should be useful to designers, manufacturers, installers and users of 
the equipment. 

These MOPS for STP contain requirements for interfacing ADS-B avionics to on-board 
position sources such as GPS and Flight Management Systems.  Proper integration and 
installation of ADS-B equipment into aircraft is essential to successful implementation of 
ADS-B air-to-ground and air-to-air applications.   

Compliance with these standards is recommended as one means of assuring that the 
equipment will perform its intended function(s) satisfactorily under all conditions 
normally encountered in routine aeronautical operation.  Any regulatory application of 
this document is the sole responsibility of appropriate governmental agencies. 

Section 1 of this document provides information needed to understand the rationale for 
equipment characteristics and requirements stated in the remaining sections.  It describes 
typical equipment operations and operation goals, as envisioned by the members of 
RTCA Special Committee 186, and establishes the basis for the standards stated in 
sections 2 through 3.  Definitions and assumptions essential to proper understanding of 
this document are also provided in this section. 

Section 2 contains the Minimum Performance Standards for the equipment.  These 
standards specify the required performance under standard environmental conditions.  
Also included are recommended bench test procedures necessary to demonstrate 
equipment compliance with the stated minimum requirements. 

Section 3 describes the performance required of installed equipment.  Tests for the 
installed equipment are included when performance cannot be adequately determined 
through bench testing. 

Section 4 describes the operational performance characteristics for equipment 
installations and defines conditions that will assure the equipment user that operations 
can be conducted safely and reliably in the expected operational environment. 

These MOPS specify functional requirements for Surveillance Transmit Processing 
(STP).  Operational performance standards for functions or components that refer to 
equipment capabilities that exceed the stated minimum requirements are identified as 
optional features.  

The word “function” as used in this document includes all components and units 
necessary for the system to properly perform its intended function(s).  For example, the 
“function” may be implemented in hardware or software, as appropriate, and the function 

                                                      
 
1 Bold-italic text in this Guide pertains to the specific equipment described in the MOPS and provides guidance on 

what type of text needs to be developed. 


