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Summary 
It is recommended that the NACV parameter is added to the DO-260B surface message transmission. 
 
NACV (Navigation Accuracy Category for Velocity) is the parameter used by ADS-B / TIS-B/ ADS-R 
to characterize the accuracy of the reported geometric velocity.  DO-260 and DO-260A transponders 
(1090 MHz) transmit an indication of NACV when the airborne message set is transmitted; however, 
they do not transmit NACV when the surface message set is transmitted.  Note that UAT transponders 
compliant with DO-282 or DO-282A transmit NACV regardless of whether the aircraft/vehicle is 
airborne or on the ground. 
 
The NACV parameter characterizes the accuracy of the reported horizontal velocity and vertical rate.  
When transmitting surface message set, the NACVparameter should indicate the quality of the reported 
horizontal velocity (i.e., ground speed), since vertical rate is not transmitted.  This characterization is 
needed to support surface applications like ASSA, FAROA, ATSA-SURF, SURF-IA, as well as ground 
surveillance applications. 
 
This recommendation to transmit NACV while on the surface is consistent with DO-242A and DO-289, 
and does not require any changes to those documents to accommodate adding NACV to the surface 
messages. 
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1. Introduction 
This paper recommends that the Navigation Accuracy Category for Velocity (NACV) parameter is 
added to the DO-260B surface message transmission.  The rationale for adding NACV to the 
surface message set is to characterize the quality of the ground speed to support surface 
applications like ASSA, FAROA, ATSA-SURF, SURF-IA, as well as other ground surveillance 
applications. 
 
This proposal is consistent with DO-242A and DO-289.  Incorporating this recommendation does 
not require any changes to DO-242A or DO-289 documents to accommodate adding NACv to be 
transmitted as part of the surface message set. 
 
2. Background 
This background section is intended to illustrate that adding NACV to the DO-260B surface 
message set is consistent with DO-242A whereby the NACV on the surface would characterize the 
accuracy of the reported horizontal velocity (i.e., ground speed). 
 
2.1. NACV Definition 
The definition of NACV [per DO-242A (section 2.1.2.14)] is given in Figure 1 below.  NACV is 
intended to characterize the horizontal velocity accuracy (95%) as well as the vertical geometric 
velocity accuracy (95%).  Of relevance for the DO-260B surface message set is the characterization 
of the reported horizontal velocity, since vertical velocity is not reported when on the surface.  This 
interpretation is consistent with note 2 below Table 2-4 in DO-242A (reproduced below in Fig. 1). 

 
Figure 1: NACV Definition 
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2.2. NACV was Intended to Support Surface Applications 
Per Table 2-8 in DO-242A, it was intended that NACV be broadcast to support surface applications.  
See the last column of the table for “Airport Surface” and notice the entry in the “expected NACV” 
row.  Clearly, it was intended that NACV be available to characterize the accuracy of horizontal 
velocity for surface applications. 

 

 
Figure 2: NACV was Intended to Support Surface Ops. [ref. DO-242A, Table 2-8] 
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2.3. Receive Side State Vector Report Defines Horizontal Velocity to Include Ground Speed 
on the Surface 
Per section 3.4.3 in DO-242A, the State Vector Report defines “Horizontal Velocity” as North and 
East Velocities (when airborne) and Ground Speed (when on the surface).  The NACV parameter is 
intended to characterize the “horizontal velocity” accuracy, which thus includes ground speed when 
on the surface. 

 

 
Figure 3: State Vector Report (Ref. section 3.4.4 in DO-242A) 

Horizontal Velocity is defined to be “Ground Speed” when on the surface, 
whereby the NACV characterizes the accuracy of “Horizontal Velocity” 
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2.4. Receive Side Horizontal Velocity Report Resolution must be Consistent with NACV 
Per sections 3.4.3.8 and 3.4.3.10 in DO-242A, the Horizontal Velocity and Ground Speed must be 
communicated and reported with a resolution that does not compromise the accuracy of the NACV 
field. 
 
Thus, it was intended that the Receive Side have a means to establish NACV, even for surface 
vehicles. 
 

 
Figure 3: Horizontal Velocity Accuracy (e.g., North & East Velocities and 

Ground Speed) and Resolution must be Consistent with the Reported NACV 
[Reference section 3.4.3.8 in DO-242A] 

 
 

 
Figure 4: Ground Speed Resolution Must Be Consistent with NACV 

[Reference section 3.4.3.10 in DO-242A] 
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3. Rationale for Need for NACV on the Surface 
The Safety and Performance Requirements (SPR) for several surface applications intended to be 
supported by ADS-B have been and are under development.  ASSA and FAROA are defined in 
DO-289 and DO-317.  The safety and performance requirements for ATSA-SURF, SURF-IA, and 
ground surveillance surface applications are under development. 
 
For traffic on the surface, it is expected that most if not all of these applications will typically 
latency compensate the received traffic positions using the reported ground speed and 
heading/track to a common time of applicability when the quality of the ground speed is sufficient.  
A characterization of velocity quality (i.e., NACV) is key to assessing whether the quality is 
sufficient.  In addition, velocity (including velocity quality) will likely be used as part of 
developing appropriate indications and alerts. 
 
Thus, NACV should be added to the DO-260B ADS-B surface message set, where it characterizes 
the quality (95% accuracy) of the transmitted ground speed. 
 


