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Agenda

 Air Transportation System Landscape

 Standards/Certification

 Boeing Plan – ADS-B Out

 ADS-B Out Position Sources

 ADS-B In for 787

 Summary
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Standards Development

2008 2009 2010 2011 2012 2013 2014 2015

Transponder Minimum Operational Performance Standards (MOPS)

ADS-B 

Out

ADS-B 

In

DO-260 (2000) 

DO-260A (2003) 
DO-260B/ED-102A 

Non-Radar Airspace 

(NRA) DO-303/ED-126 

Radar Airspace 

(RAD) DO-318/ED-161 

Airport Surface 

(APT) DO-321/ED-163 

Ground Surveillance Application Safety, Performance & Interoperability Requirements (SPR)

Airborne Surveillance Processing MOPS

Minimum Aviation System Performance Standards (MASPS)

Aircraft Surveillance

Applications (ASA) MASPS - DO-289 (2003)

Traffic Surveillance Systems and 

Applications MASPS – DO-338

Surveillance Transmit

Processing  MOPS – DO-302

Airborne Surveillance Applications 

Systems  (ASAS) MOPS – DO-317

Updated ASAS

MOPS – DO-317A/

ED-194

Airborne Application Safety, Performance & Interoperability Requirements (SPR)

Airborne Traffic Situational Awareness 

(ATSA) – In Trail Procedure (ITP) –

DO-312/ED-159

ATSA-Visual Separation on Approach

(VSA) – DO-314/ED-160

ATSA-

Airborne (AIRB) –

DO-319/ED-164

ATSA-Surface (SURF) 

DO-322/ED-165

Airborne Spacing  Situational 

Awareness (ASPA)- Interval 

Management (IM) –DO-328/ED-195

Updated ASAS

MOPS – DO-317B/

ED-194A

4

Key Standards

For Boeing 

Production

Flight-deck Interval 

(FIM) Management

MOPS – DO-361

2016 ---

CDTI Assisted 

Visual Separation 

(CAVS) DO-354
DO-328A/

ED-195A

FIM SPR 

Update
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Certification Documents
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2008 2009 2010 2011 2012 2013 2014 2015

ADS-B 

Out

ADS-B 

In

Mode S/ADS-B Airborne Equipage Technical Standard Orders (TSOs)
C112 (DO181) 

(1986) C112c (DO-181D)

(DO-260A)

C112d (DO-181E)

(DO-260B )

AC 20-165 

Airworthiness Approval 

for ADS-B Out Systems

(aligns with DO-260B)

AC 90-114

ADS-B Operations

AMC 20-24 Certification Considerations 

for the Enhanced ATS in Non-Radar 

Areas using ADS-B Surveillance (ADS-

B-NRA) Application via 1090 MHZ 

Extended Squitter  

ADS-B Out Installation Certification Guidance and Advisory Circulars

EASA CS-ACNS 

DO-260B/ED102A

ADS-B Out

C195

( refers to DO-317)
C195a

(refers to DO-317A)

AC 20-172

Airworthiness Approval for ADS-B In 

Systems(aligns with DO-317)

AC 20-172A

Airworthiness Approval 

for ADS-B In Systems

(aligns with DO-317A)

ADS-B Aircraft Surveillance Applications Technical Standard Orders (TSOs)

ADS-B In Installation Certification Guidance

C195b

(refers to DO-317B)

AC 20-172B

C166b (DO-260B)
C166a 

(DO-260A C1/2)

C166 (DO-260A)

(2004)

ETSO C166b (ED-102A)

Key Certification

Docs For Boeing 

Production

AC 20-165A

AC 90-114C1

ETSO C195a 

(ED-194)

AC 90-114A

2016

AC 90-114AC1

AC 20-165B
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ADS-B Out – Production Airplanes

2011 2012 2013 2014 2015 2016 2017 2020

USA Version 2

Mandate

Version 2 DO-260B Production Wiring

737NG

747-8

767

787

777

ADS-B Out 

Standard

Version 

Number

DO-260 0

DO-260A 1

DO-260B 2

European Version 2

Production Mandate

Boeing Compliant with 

US & European DO-260B

Production Mandate

737MAX & 777X 

Version 2 DO-260B 

capable at 

Entry Into Service
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737MAX Entry Into Service

777X Entry Into Service
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ADS-B Out – Version 2 ATC Transponders

 Boeing In-production Version 2 (DO-260B) ATC Transponder Capability

 All units planned to be certified to TSO-C112d/C166b

 Interfaces per ARINC 718A Supplement 4 (787 ARINC 768-2)

 Installation compliant with published regulatory requirements

 FAA AC 20-165A

 EASA Certification Specification/AMC (CS-ACNS)

(1) Same unit as Buyer Furnished Equipment

(2) Integrated Surveillance System (ISS) includes ATC Transponder, ADS-B Out, TCAS/ACAS, Terrain Awareness, and Weather Radar

7

DO-260B should be maintained as world-wide minimum ADS-B Out standard

BFE – Equipment selected/provided by buyer

SFE - Equipment basic to airplane

RCI – Rockwell Collins Inc.

737NG/MAX 747-8 767 777 787

Buyer Furnished 

Equipment (BFE)

ACSS 

(NXT-800)

Honeywell

(TRA-100B)

RCI (TPR 901-205)

ACSS 

(NXT-800)

Honeywell

(TRA-100B)

RCI (TPR 901-205)

ACSS 

(NXT-800)

Honeywell

(TRA-100B)

RCI (TPR 901-205)

Supplier Furnished 

Equipment (SFE)

RCI (1)

(TPR 901-205)

RCI

ISS-

2100 (2)
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ADS-B Out Version 2 ATC Transponders 
Production Certification Schedule (by Model)

 Planned Boeing in-production Version 2 (DO-260B) ATC transponder certifications

(1) Same unit as Buyer Furnished Equipment

(2) Integrated Surveillance System (ISS) includes ATC Transponder, ADS-B Out, TCAS/ACAS, 

Terrain Awareness, and Weather Radar
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BFE – Equipment selected/provided by buyer

SFE – Equipment basic to airplane

RCI – Rockwell Collins Inc.

737NG/MAX 747-8 767 777 787

BFE

ACSS 
April 2015

L/N 5389

N/A

ACSS 

December

2014

L/N 1072

ACSS 
May 2015

L/N 1309

N/AHoneywell

2017 MAX

Honeywell
No 

Customer
Honeywell

1st Half 

20181st Half 2018 

NG

Rockwell
Nov 2015

L/N 5673 
Rockwell

No 

Customer
Rockwell

Jan 2016

L/N 1365 

SFE N/A
Rockwell

May 2016

L/N 1531  
N/A N/A

RCI ISS 2100 (2)

Dec 2015

L/N 369, 371 and on

Supplier Model Part No.

ACSS NXT 800 9008000-10000

Honeywell TRA 100B 066-01212-0301

Rockwell Collins TPR 901-205 822-1338-205

Rockwell Collins ISS 2100 822-2120-101 or -102*

Boeing Service Bulletins available for all production configurations 

* Supports ADS-B In

Available Today
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787 ADS-B Software Update / Service Bulletin

 In Service Issue

 ADS-B Out position reports begin “coasting” at constant track angle

 Two unique root causes 

 Root Causes

 Root Cause #1 - Lat/Long from Nav Radio contained within different network packets

 Root Cause #2 – Internal timing issue between 2 software elements (Sys I/O and Traffic)

 Resolution

 Software resolving both issues first installed on 787 L/N 544 and on (for new aircraft) on 23 Mar 2017

 Software service bulletin is scheduled to be released in June of 2017

 Implement Boeing Service Bulletin B787-81205-SB340036-00

 Boeing recommends servicBoeing Service Bulletin B787-81205-SB340036-00e bulletin install within 
12 months from release 

 Upgrade has 2 software parts loaded into Integrated Surveillance System (ISS) unit 

 Available at no cost on MyBoeingFleet / ~1 hour for both ISS units (SB conservatively estimates 3 hrs)

 Software compliant with US/European DO-260B mandates

 Do not confuse with Boeing Service Bulletin B787-81205-SB340025-00

– Updates ISS Hardware for ADS-B In capability (ISS Hardware Part No. 822-2120-102) 
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Recommend Implementation of No Cost Software Upgrade As Soon As Possible
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ADS-B Out – Multi-Mode Receivers (MMRs)

 Boeing in-production Multi-mode receiver (MMR) capability

 All units certified to TSO C129a

 Interfaces per ARINC 755-3

737NG 747-8 767 777 787

Buyer 

Furnished 

Equipment

(BFE)

Honeywell 

(RMA-55B SA On)

Thales 

( TLS-755 SA Aware)

Rockwell (RCI)

(GLU-920-001/002 SA On)

(GLU-920-004 SA Aware)

(GLU-925 SA Aware)

Honeywell 

(RMA-55B SA On)

Thales 

( TLS-755 SA Aware)

Rockwell (RCI)

(GLU-920-001/002 SA On)

(GLU-920-004 SA Aware)

(GLU-925 SA Aware)

Honeywell 

(RMA-55B SA On)

Thales 

( TLS-755 SA Aware)

Rockwell (RCI)

(GLU-920-001/002 SA On)

(GLU-920-004 SA Aware)

(GLU-925 SA Aware)

Supplier 

Furnished 

Equipment 

(SFE)

Rockwell(1)

(RCI)

(GLU-925 

SA Aware)

Honeywell

INR (2)

(SA-Aware)

(1) Same unit as Buyer Furnished Equipment

(2) Integrated Navigation Radio
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BFE – Equipment selected/provided by buyer

SFE - Equipment basic to airplane

ACSS Transponder Certified with

Honeywell SA On MMR

To Maximize Dispatch Availability Boeing Recommends SA-Aware/SBAS MMRs

Stopped 

production in 

2015

ACSS Transponder Certified with

Honeywell SA On MMR



Boeing Commercial Airplanes – Avionics / Air Traffic Management 

Copyright © 2017 Boeing. All rights reserved.

ADS-B Out – SBAS Receivers (MMRs)

 Boeing in-production SBAS capability

 737MAX

 737NG – Available after introduction on 737MAX (with CAT I GLS option)

 777 - Available after introduction on 737MAX (without GLS)

 777X – Available at entry into service
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SBAS Plans for 747-8/767/787 Under Review

3GMMR

Honeywell Rockwell

Model Name IMMR GLU-2100

Initial Capability SBAS (WAAS) SBAS (WAAS)

Projected Production

Availability
3Q2017 2Q2018

Cutover 737-8MAX

(After Entry Into Service)

737-9MAX

(Entry Into Service)

Wiring Provisions At Entry Into Service At Entry Into Service
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787 ADS-B In

Provides suite of situational 
awareness applications

 Airborne Traffic Display (AIRB)

 Visual Separation on Approach 
(VSA)

 In Trail Procedure (ITP)

Offerable starting June 
2013

 787 Catalog Rev W

1st install was end of 2015

12
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787 CDTI & VSA
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Selected 

Target
- Altitude 

- Flight ID

- Ground                         

Speed

ADS-B 

In/ACAS

Symbology

5 mile 

Range
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Traffic List
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787 In Trail Procedure (ITP)
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Vertical Display
Nav Display

Comm Page



Boeing Commercial Airplanes – Avionics / Air Traffic Management 

Copyright © 2017 Boeing. All rights reserved.

Summary

• Meeting production/retrofit mandates for ADS-B Out

• Working with Air Navigation Service Providers to ensure common airborne 

requirements and global harmonization

• Developing ADS-B In solutions which maximize value of equipage

• Conducting forward fit studies targeting primary field of view to ensure 

cost-effective architectures with growth capability

• Evaluating retrofit solutions including auxiliary displays

• Participating in ADS-B In trials and demonstrations

• Engaging with airlines and industry partners on rulemaking around the world

• Continuing industry standards support

15

Boeing is actively engaged in ADS-B development,  

a key capability for improved airline operations
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Questions

William R. (Bill) Richards

william.r.richards@boeing.com
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