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FOREWORD 

This document was prepared by Special Committee 147 (SC-147) jointly with EUROCAE WG-75 and 
approved by the RTCA Program Management Committee (PMC) on December 17, 2020. 

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 Standards 
Development Organization 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 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 and the International Telecommunication Union and
other appropriate international organizations can be based.

The organization’s recommendations 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 and 
advisory circulars. 

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 U.S. government 
organization or agency having statutory jurisdiction over any matters to which the recommendations relate. 

DISCLAIMER 

This publication is based on material submitted by various participants during the SC approval process. 
Neither the SC nor RTCA has made any determination whether these materials could be subject to valid 
claims of patent, copyright or other proprietary rights by third parties, and no representation or warranty, 
expressed or implied is made in this regard.  Any use of or reliance on this document shall constitute an 
acceptance thereof “as is” and be subject to this disclaimer. 
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1 PURPOSE AND SCOPE 

1.1 Introduction 

This document sets forth minimum operational performance standards for the Airborne 
Collision Avoidance System Xu (ACAS Xu) equipment, designed for platforms with a 
wide range of surveillance technologies and performance characteristics such as 
Unmanned Aircraft Systems (UAS).   

Incorporated within these standards are system characteristics that should be of value to 
users, designers, manufacturers, and installers.  These characteristics are intended to 
accommodate the requirements of various users. 

1.1.1 Regulatory Context 

Title 14 of the US Code of Federal Regulations (14 CFR), Part 91, §91.111(a), §91.113, 
and §91.181 require “out-the-window” on-board pilot actions to mitigate collision risk and 
avoid other traffic.  UAS do not have an onboard pilot to comply with these rules, so they 
must find alternatives.  Some UAS operators use waivers with chase planes and visual 
ground observers to comply, while others rely on airspace segregation or remote operations 
to mitigate traffic incursions.  However, to enable non-segregated airspace use in the 
National Airspace System (NAS), UAS will need “see and avoid” strategies such as a 
Detect and Avoid (DAA) system.  In the U.S., a DAA system enables the remote pilot to 
“see and avoid” all traffic using sensor and guidance technology.  This includes both 
cooperative aircraft (those that carry equipment allowing ownship to receive state 
information about the intruder) and non-cooperative aircraft (those that are “silent” and all 
state data must be determined by sensors onboard the ownship).   
 
A DAA system comprises a Remain Well Clear (RWC) function and a Collision Avoidance 
(CA) function.  Some implementations might exclude one of these functions; the CA 
function is only required per applicable mandates based on aircraft operation and weight, 
and most UAS are currently not subject to these mandates (see §1.2.1.1).  Although the 
RWC and CA functions share surveillance and tracking due to practical limitations of the 
platform, the two functions have distinct roles.  RWC is defined as the ability to detect, 
analyze and maneuver to avoid potential conflicting traffic by applying adjustments to the 
current flight path in order to prevent the conflict from developing into a collision hazard.  
CA is defined as a last-resort method of preventing mid-air collisions between aircraft, as 
directed by a Collision Avoidance System (CAS). 
 
For Instrument Flight Rules (IFR) operations, a remote pilot using a DAA system 
coordinates with Air Traffic Control (ATC) when receiving RWC alerts and may employ 
right-of-way rules per §91.113.  When not in ATC contact, the pilot (when receiving an 
RWC alert) has the discretion to maneuver against other traffic.  CA supplements ATC 
separation services, and is only used as a last resort if all other mitigations fail.  

 
The RWC function provides alerting and guidance to ensure a UAS is DAA Well Clear 
(DWC) of surrounding traffic, while the CA function provides alerting and guidance to 
ensure that UAS operation does not pose a collision risk should other mitigations fail.  
These defined functions are found in RTCA DO-365, Minimum Operational Performance 
Standards (MOPS) for Detect and Avoid Systems (Ref. CC).  DO-365 contains 




