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SUMMARY 
This Working Paper presents preliminary simulated results for the air-air reception 
of up to four intent messages for A3-A3 equipage over the UAT ADS-B data link.  
These results provide guidance on two potential techniques for increasing the intent 
content provided over ADS-B using UAT.  

 
 



 

Introduction 
 
The use of ADS-B for exchange of intent information has been viewed as a possibility 
that could enable long-range airborne applications, such as conflict detection and 
avoidance.  The RTCA ADS-B MASPS (DO-242A) outlines some guidelines for 
transmission of some intent information, but does not specify requirements.  The TLAT 
assembled criteria from several sources on the possible requirements for reception of 
intent information over ADS-B.  Eurocontrol proposed that consideration should be given 
to the possibility that intent could include four Trajectory Change Reports (TCRs).  The 
current RTCA UAT MOPS (DO-282A) discusses the transmission of two TCRs.  This 
Appendix contains a description of how up to four (4) TCRs may be supported by the 
system.  The purpose is to examine the performance of several potential schemes for 
transmission of multiple TCRs over UAT, with the intention of facilitating future 
discussions of broadcasting intent over UAT. 
 
Three paths for different transmission schemes for A3-equipped aircraft were proposed 
for consideration: changing the current four-second transmission epoch to five seconds, 
with four TCR messages plus a Mode Status message; maintaining the four-second 
epoch, which currently results in a total of twelve TCR transmissions in sixteen seconds 
(eight TC0 and four TC1), and modifying the current TCR transmission schedule to cycle 
through 3 or 4 different TCRs; and, finally, re-definition of the TCR information, to 
determine whether the actual data requirements would be less than those currently 
suggested by RTCA, leading to the possibility of including two TCRs in a single ADS-B 
message.  This last course was not carried out for this analysis.  The results of the 
analysis using the other two techniques will each be described in more detail in the 
sections below. 
 

Intent Results Using Four-Second Epoch 
 
Currently, the A3 equipage level transmission schedule, as outlined in DO-282, specifies 
that the four-message sequence consists of: 

• Message type 1, which contains no intent information 
• Two message type 4, which contains TC0 
• Message type 5, which contains TC1 
 

These messages are to be transmitted in the following sequence, over the course of 16 
seconds: 
 
 1-4-4-5-5-1-4-4-4-5-1-4-4-4-5-1. 
 



This is done in order to ensure that each message is transmitted and received from both 
top and bottom antennas in a uniform manner. 
 
The analysis in this section makes use of the sixteen-message sequence listed above, with 
the message types 4 and 5 replaced by “any intent message”, so that the sequence 
becomes: 
 
 1-N-N-N-N-1-N-N-N-N-1-N-N-N-N-1, 
 
with N representing a message containing TCN, with N=4,5,7, or 8 (TC0, TC1, TC2, and 
TC3).  Each time the transmission schedule hits a message type N, it simply cycles 
through the intent messages to be transmitted.  This means that for four TC transmissions, 
the scheduler cycles through 4-5-7-8 as it reaches each N message, while for three TCs, it 
cycles through 4-5-7.  This scheme results in three of each TC being transmitted every 16 
seconds for the four TC case, and four of each TC going out every 16 seconds for the 
three TC case. 
 
The MAUS was run for these two cases, and the results are summarized in Figure 1 
below. 

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150
0

10

20

30

40

50

60

70

80

90

100

U
pd

at
e 

Ti
m

e 
(s

ec
)

Range (NM)

3TCR Rotation
4 TCR Rotation
DO-242A Req.
Eurocontrol

 
Figure 1 - 95th Percentile Trajectory Change Report Update Times for an A3 

Receiver at High Altitude in CE 2015 over Brussels Using TCR Rotation to Deliver 
3 or 4 TCR Messages 

 
These simulation runs were made for an A3 receiver over Brussels (in Core Europe 2015 
with all aircraft equipped with UAT and including Link 16 and DME interference) 
receiving A3 intent transmissions.  Since each TC is transmitted in the same pattern, the 



data were accumulated to show the TC 95th percentile update time for receiving any of 
the four TC reports as a function of range.  The dashed line represents the guidance 
received from Eurocontrol on the required update rate, while the solid line is the UAT 
MOPS interpretation of the DO-242A ADS-B MASPS requirement for TC+0. 
 
As expected, the three-TC case performs better than the four-TC case, since each 
message is transmitted more frequently when only three TCs are used.  It should be noted 
that these results are preliminary and indicative only, since no attempt has been made to 
optimize TC transmissions. 
 

Intent Results Using Five-Second Epoch 
 
The MAUS was modified to allow for a five-second epoch for A3 transmissions, defined 
to be as simple as possible: 
 
 1-4-5-7-8, 
 
repeated continuously.  Message type 7 is defined to contain TC2, while message type 8 
is defined to contain TC3. 
 
A set of MAUS runs was made using this modified version with the exact same scenario 
as described in the previous section: A3 reception of A3 intent information, over Brussels 
in the same interference conditions.  The results are presented in Figure 2 below. 
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Figure 2 - 95th Percentile Trajectory Change Report Update Times for an A3 
Receiver at High Altitude in CE 2015 over Brussels Using a 5 Second Epoch to 

Deliver 4 TCR Messages 

As in the previous section, these results show the TC 95th percentile update time for 
receiving any of the four TC reports as a function of range.  The dashed line represents 
the guidance received from Eurocontrol on the required update rate, while the solid line is 
the UAT MOPS interpretation of the DO-242A ADS-B MASPS requirement for TC+0. 
 
Figure 3 compares the performance of the two techniques outlined here for the 
transmission of four TCRs over UAT.  Once again, please note that these results are 
preliminary and represent only initial attempts to accommodate four TC transmissions.  
No effort has been made to improve or optimize the techniques used.  In addition, 
reception of intent information by a receiver on the ground has not been studied. 
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Figure 3 - 95th Percentile Target Change Report Update Times for an A3 Receiver 
at High Altitude in CE 2015 over Brussels Comparing Both Methods for Delivering 

4 TCR Messages 

 
From Figure 3, it appears that as defined for this analysis, the 5-second epoch technique 
used produces better results than that used with the 4-second epoch.  This might have 
been anticipated, since the 5-second epoch results in three repetitions of each TCR every 
15 seconds, while the 4-second epoch supplies three copies of each TCR every 16 
seconds.  These results supply a rough guideline for comparing the two techniques. 

 


