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Summary 
This Working Paper addresses a proposed solution to the Non-Concur FRAC Comment by Capt. 
Bob Hilb regarding his desire to have the LNAV parameter added back into the Target State and 
Status Message. 
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In general, the problem with the LNAV control selection is much the same situation as we had with establishing 
the Acquire, Capture, and Hold mechanisms in the early BDS Register 4,0 for Selected Altitude, Selected 
Heading, Selected Airspeed, etc.  Specifically, is that although there were various ARINC words assigned to 
provide some of the information, there was no uniformity from installation to installation, or application to 
application.  Therefore, we had to move away from setting such indications in BDS 4,0 since we would have been 
reduced to setting the bits to ZERO.   

Now, LNAV is a newer animal with a similar situation.  Review of ARINC 701-1, FCC Spec, makes no mention 
of LNAV.  ARINC 702A, FMS Spec, just says that LNAV performance may be provided.  Then the only thing in 
ARINC 429 is as follows: 

ARINC Specification 429P2-15, March 6, 1996, “Part 2, Discrete Word Data Standards”: 

Provides: 

(1): Label 273 from Equipment Code 001, FCC ARM Modes Discrete Word on Page 65 and 66 

Bit 14, LNAV 

=1, means LNAV Armed 

=0, means LNAV Not Armed 

Functionally, LNAV means lateral navigation submode of the FMS. 

(2): Label 275 from Equipment Code 001, FCC Roll Modes Discrete Word on Page 85 and 86 

Bit 11, LNAV 

=1, means LNAV Requested 

=0, means LNAV Not Requested 

Functionally, LNAV means “Lateral Navigation” mode is selected 

 

So, in general, in order to engage LNAV, there must be a command from the FCC or Autopilot Control.  Then the 
FMS should be coupled or engaged, LNAV activated and the FMS should be able to annunciate this to the ADS-
B transmitting subsystem.  Problem is that there are no established conventions for doing so particularly in the Air 
Transport arena.  I mention the Air Transport because Rockwell Collins integrated FMS systems do provide the 
capability if we implement in the Regional and Business Jet market. 

Now, how do we deal with this in the MOPS?  About all we could do is handle it the same as we do VNAV in 
DO-260B, §2.2.3.2.7.1.3.13.   

 

That means that we would have to add the following proposed sections to the MOPS if you really want an 
LNAV indication. 
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In the following, Actions to be taken are Underlined in Red Bold Font.  Actual document changes or 
additions are highlighted in “blue”. 

First:   

Change Figure 2-10 such that “ME” bit 54 (Message Bit 86) is assigned as “LNAV Mode Engaged [1]”.  Change 
the reserved field to apply to “ME” bits 55 and 56 (Message Bits 87 and 88) and change the “[3]” under 
“Reserved” to “[2]”. 

Then Add: 

2.2.3.2.7.1.3.18 “LNAV Mode Engaged” Subfield in Target State and Status Messages 

The “LNAV Mode Engaged” subfield is a 1-bit (“ME” bit 54, Message bit 86) field that shall be 
used to indicate whether the Lateral Navigation Mode is active or not.   

a. The ADS-B Transmitting Subsystem shall accept information from an appropriate interface 
that indicates whether or not the Lateral Navigation Mode is active.   

b. The ADS-B Transmitting Subsystem shall set “ME” bit 54 (Message bit 86) in accordance 
with Table 2-55.   

Table 2-55: “LNAV Engaged” Subfield Encoding 

Coding 
(“ME” Bit 54) Meaning 

0 LNAV Mode is NOT Active 
1 LNAV Mode is Active 

 
Then, Change the existing section 2.2.3.2.7.1.3.18 to read as follows:  (Changed areas are highlighted in 
“blue”). 

2.2.3.2.7.1.3.19 “Reserved” Subfield in Target State and Status Messages 

“ME” bits 55 through 56 (Message bits 87 through 88) of the Target State and Status Message are 
“Reserved” for future assignment and shall be set to ZERO (0) in this version of these MOPS.   

 
In section 2.2.5.1.45, add the following subparagraph: 

f. The “LNAV Mode Engaged” subfield in the Target State and Status Message as specified in 
§2.2.3.2.7.1.3.18. 

In section 2.2.5.2,11, add the following subparagraph: 
(19). LNAV Mode Engaged (§2.2.3.2.7.1.3.18) 

In section 2.2.8.3.1, Table 2-94, update table as follows:  Changes highlighted in “blue” 
 
 



DO-260B_frac_LNAV_response:  September 24, 2009_R.H. Saffell 
1090-WP31-06  Rockwell Collins, Inc. 

4

Table 2-94: ADS-B Target State Data Elements – Source Data Mapping To Report Structure 
REPORT STRUCTURE MESSAGE STRUCTURE RELEVANT REPORT STRUCTURE RELEVANT Column 

# 1 2 3 4 5 6 7 8 9 10 11 

Item # Parameter / Contents Notes Received 
Message Sources 

“ME” 
Field 
Bits 

Message
Field 
Bits 

# of 
Bits 

Range Resolution Units Data Structure Data
Byte #

0a, 0b 
Report Type and 
Structure Identification 3 N/A N/A 1 - 5 16 N/A N/A discrete MddL Mddd dddddddL 0 - 1 

0c Validity Flags  N/A N/A N/A 16 N/A N/A discrete dddddddd dddddddd 2 – 3 

1 Participant Address   
Target State & Status - 
“AA” 

N/A 
 

9 - 32 
 24 N/A N/A discrete

Mddddddd dddddddd 
dddddddL 4 – 6 

2 Address Qualifier  

Aircraft ID & Category 
”Emitter Category” All 
Messages with DF=18 – 
“CF” 

6 – 8 
 

N/A 

38 – 40
 

6 – 8 
8 N/A N/A discrete xxxxxMdL 7 

3 
Report Time of 
Applicability  Target State & Status N/A N/A 16 511.992187

5 
0.0078125

(1/128) seconds Mddddddd dddddddL 8 – 9 

4a Selected Altitude: 
Selected Altitude Type  Target State & Status – 

“Selected Altitude Type” 9 41 8 N/A N/A discrete xxxxxxxL 10 

4b 

Selected Altitude: 
MCP/FCU Selected 
Altitude or FMS 
Selected Altitude 

 

Target State &Status – 
“MCP/FCU Selected 
Altitude or FMS Selected 
Altitude” 

10 - 20 42 - 52 16 0 - 65472 32 feet xxxxxMdd dddddddL 11 – 12

4c 
Barometric Pressure 
Setting (Minus 800 
millibars) 

 

Target State & Status – 
“Barometric Pressure 
Setting (Minus 800 
millibars)” 

21 - 29 53 - 61 16 0- 408.0 0.8 Milli
bars xxxxxxxM dddddddL 13 - 14

5 Selected Heading  Target State & Status – 
“Selected Heading” 31 - 39 63 - 71 16 ±180 0.703125 degrees xxxxxxxS MddddddL 15 - 16

6a Mode Indicators: 
Autopilot Engaged  Target State & Status – 

“Autopilot Engaged” 48 80 8 N/A N/A discrete xxxxxxxL 17 

6b Mode Indicators: 
VNAV Mode Engaged  Target State & Status – 

“VNAV Mode Engaged” 49 81 8 N/A N/A discrete xxxxxxxL 18 

6c Mode Indicators: 
Altitude Hold Mode  Target State & Status – 

“Altitude Hold Mode” 50 82 8 N/A N/A discrete xxxxxxxL 19 

6d Mode Indicators: 
Approach Mode  Target State & Status – 

“Approach Mode” 52 84 8 N/A N/A discrete xxxxxxxL 20 

6e Mode Indicators: 
LNAV Mode Engaged  Target State & Status – 

“LNAV Mode Engaged” 54 86 8 N/A N/A discrete xxxxxxxL 21 

7 Reserved   N/A   8 N/A N/A discrete xxxxxxxx 22 
          TOTAL BYTES: 22 
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In section 2.2.8.3.1.1 Table 2-95, update table as follows:  Changes highlighted in “blue” 
 

Table 2-95: ADS-B Target State Report – Structure Parameter Coding 

Byte # Bit # Target State Data Parameter 
to be Reported 

Number of 
Bytes 

 3 Selected Altitude: Selected Altitude Type 1 

0 2 Selected Altitude: MCP/FCU Selected 
Altitude or FMS Selected Altitude 2 

 1 Barometric Pressure Setting (Minus 800 
millibars) 2 

 0 Selected Heading 2 
 7 Mode Indicators: Autopilot Engaged 1 
 6 Mode Indicators: VNAV Mode Engaged 1 
 5 Mode Indicators: Altitude Hold Mode 1 

1 4 Mode Indicators: Approach Mode 1 
 3 Mode Indicators: LNAV Mode Engaged 1 
 2 Reserved x 
 1 Reserved x 
 0 Reserved x 

Then Add: 

2.2.8.3.1.14 Mode Indicators: LNAV Mode Engaged 

The LNAV Mode Engaged parameter shall use the least significant bit within byte 21 to encode the 
parameter values specified in §2.2.3.2.7.1.3.18. 

Then Change the existing section 2.2.8.3.1.14 to read as follows: 

2.2.8.3.1.15 Reserved 

A one-byte parameter is reserved for possible future use. 

Then, in section 2.2.9.1, Table 2-103. Add new line in the table for: 

  6e Mode Indicators:  LNAV Mode  Note 2 

Then Change section 2.4.3.2.7.1.3.11 to read as follows:  (Change areas are highlighted in “blue”) 

2.4.3.2.7.1.3.11 Verification of the “Status of MCP/FCU Mode Bits” Subfield in Target State and Status Messages 
(§2.2.3.2.7.1.3.11, §2.2.5.1.45)  

Purpose/Introduction: 

The purpose of the following test procedure is to verify that “Status of MCP / FCU Mode Bits” information 
is properly reported in accordance with §2.2.3.2.7.1.3.11.   

Measurement Procedure: 

Step 1: Initialization with NO Status 

Ensure that No information is being provided to the ADS-B Transmitting Subsystem that would 
indicate the status of Autopilot Engaged, VNAV Mode Engaged, Altitude Hold Mode, Approach 
Mode or LNAV Mode Engaged.   

Step 2: Verification of NO Status 

Verify that Target State and Status Messages are properly transmitted having the “Status of MCP 
/ FCU Mode Bits” subfield (“ME” bit 47, Message bit 79) set to ZERO (0).    
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Step 3: Initialization with Status 

Via the appropriate interface(s), provide the ADS-B Transmit Subsystem with the status of 
Autopilot Engaged, VNAV Mode Engaged, Altitude Hold Mode, Approach Mode and LNAV 
Mode Engaged with the status indicating “Not Engaged” for each of the status parameters. 

Step 4: Verification of Provided Status 

Verify that Target State and Status Messages are properly transmitted having the “Status of MCP 
/ FCU Mode Bits” subfield (“ME” bit 47, Message bit 79) set to ONE (1).    

Then Add the following section:  Basically, copy the VNAV section and Make it an LNAV section.  Change areas are 
highlighted in blue. 

2.4.3.2.7.1.3.18Verification of the “LNAV Mode Engaged” Subfield in Target State and Status Messages 
(§2.2.3.2.7.1.3.18, § 2.2.5.1.45) 

Purpose/Introduction: 

The purpose of the following test procedure is to verify that “LNAV Mode Engaged” information is 
properly reported in accordance with §2.2.3.2.7.1.3.18.   

Measurement Procedure: 

Step 1: Initialization with LNAV Mode Not Engaged 

Via the appropriate interface, provide the ADS-B transmit subsystem with the information 
necessary to establish that the LNAV Mode is Not Engaged. 

Step 2: Verification of LNAV Mode Not Engaged 

Verify that Target State and Status Messages are properly transmitted having the “LNAV Mode 
Engaged” subfield (“ME” bit 54, Message bit 86) set to ZERO (0). 

Step 3: Initialization with LNAV Mode Engaged 

Via the appropriate interface, provide the ADS-B transmit subsystem with the information 
necessary to establish that the LNAV Mode is Engaged. 

Step 4: Verification of LNAV Mode Engaged 

Verify that Target State and Status Messages are properly transmitted having the “LNAV Mode 
Engaged” subfield (“ME” bit 54, Message bit 86) set to ONE (1). 

Then Change the existing section 2.4.3.2.7.1.3.18 to read as follows:  (Change areas are highlighted in “blue”) 

2.4.3.2.7.1.3.19 Verification of “Reserved” Bits in Target State and Status Messages (§2.2.3.2.7.1.3.19)  

Purpose/Introduction: 

The purpose of this test procedure is to verify that the “Reserved” bits (“ME” bits 55 through 56, Message 
bits 87 through 88) are set to ZERO (00) in this version of these MOPS.   

Measurement Procedure: 

Step 1: Target State and Status Message Initialization 

Via the appropriate interface, provide the ADS-B Transmitting Subsystem with valid Mode 
Control Panel Selected Altitude data in order to initialize transmission of Target State and Status 
Messages.    

Step 2: Verification of “Reserved” Bits 

Set the ADS-B Transmitting Subsystem to Airborne status.  Verify that Target State and Status 
Messages are broadcast with the “ME” bits 55 through 56 (Message bit 87 through 88) set to 
ZERO (0).   
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Then, in section 2.4.5.2.11, make the following changes as highlighted in blue: 

2.4.5.2.11 Verification of Target State and Status Message Latency (§2.2.3.2.7.1,  §2.2.5.2.11) 

Step 12: Target State and Status – “Status of MCP/FCU Mode Bits” (§2.2.3.2.7.1.3.11) 

Continue transmitting Target State and Status Messages at the nominal rate with all parameters 
unchanged.  Via the appropriate input interface ensure that no information is being provided to 
the ADS-B Transmitting Subsystem that would indicate the status of Autopilot Engaged, VNAV 
Mode Engaged, Altitude Hold Mode Engaged, Approach Mode or LNAV Mode Engaged.  Verify 
that Target State and Status Messages are properly transmitted having the “Status of MCP/FCU 
Mode Bits” subfield (“ME” bit 47, Message bit 79) set to ZERO (0).  Then, via the appropriate 
interface (s), provide the ADS-B Transmit Subsystem with the status of Autopilot Engaged, 
VNAV Mode Engaged, Altitude Hold Mode, Approach Mode and LNAV Mode Engaged with 
the status indicating “NOT ENGAGED” for each of the status parameters.  Make the change such 
that it is detected at least 100 milliseconds prior to the next scheduled Target State and Status 
Message.  Verify that the next Target State and Status Message is properly transmitted having the 
“Status of MCP/FCU Mode Bits” subfield (“ME” bit 47, Message bit 79) set to ONE (1).   

Note, addition of new Step 18 as follows: 
Step 18: Target State and Status – “LNAV Mode Engaged” Subfield (§2.2.3.2.7.1.3.18) 

Continue transmitting Target State and Status Messages at the nominal rate with all parameters 
unchanged, e.g. conditions remain as they were at the end of step 17.  Via the appropriate 
interface, provide the ADS-B Transmitting Subsystem with an indication that the LNAV Mode is 
Engaged such that the indication is detected at least 100 milliseconds prior to the next scheduled 
Target State and Status Message.  Verify that the next Target State and Status Message is 
properly transmitted indicating that the LNAV Mode is Engaged. 

Then, Add new section 2.4.8.3.1.14 as follows: 

2.4.8.3.1.14 Verification of the Mode Indicators: LNAV Mode Engaged (§2.2.8.3.1.14) 

Purpose/Introduction: 

The LNAV Mode Engaged parameter uses the least significant bit within byte 21 to encode the parameter 
values specified in §2.2.3.2.7.1.3.1.18. 

Measurement Procedure: 

Step 1: Initialization 

Provide valid ADS-B Position and Velocity Messages to the ADS-B Receiving Subsystem such 
that the ADS-B Report Assembly Function enters the Track State and is outputting Reports to the 
Report Buffer.  Verify that the Report Type Coding bits 7 through 4 of byte 0 are set to THREE 
(binary 0011) to indicate Target State Report.   

Step 2: Verification of Mode Indicators: LNAV Mode engaged 

Provide a valid Target State and Status Message to the ADS-B Receiving Subsystem.  Verify that 
“ME” bit 54 of the Target State and Status Message is mapped to the Target State Report in the 
least significant bit of byte 21 of that report.    

Then, Change the existing section 2.4.8.3.1.14 to read as follows: 

2.4.8.3.1.15 Verification of the Reserved Byte (§2.4.8.4.1.15) 

No specific test procedure is required to validate the requirement of §2.2.8.3.1.15.   

 

END OF CHANGES__RHS: 


