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Executive Summary 
The ADS-B 1090 MHz Extended Squitter Ground Station (1090 GS) is part of a ground surveillance 
system that provides airspace and airport surface situational awareness to air traffic controllers (and 
potentially other users within ATM). The 1090 GS provides target surveillance reports in ASTERIX 
Category 021 format (ATX021) to client systems or functions, such as Surveillance Data Processing. 
It generates these reports on the basis of data extracted from aircraft broadcasted 1090 MHz extend-
ed squitters (1090 ES). These squitters contain data (such as position, velocity, status etc.) obtained 
from onboard systems and sensors. 

Additionally the 1090 GS generates status reports (ASTERIX Category 023 and 247 formats) to in-
form client systems of changes in the station status, the services available, and the ATX021 and 
ATX023 versions used. 

This Technical Specification presents the third iteration of the functional, non functional and interface 
requirements applying to the 1090 GS as derived from the requirements stated in the Project 
15.04.05.a ADS-B Surveillance System Specification for Iteration 3, ref. [1], and is intended to be 
used by Project 15.04.05.b for the development of a third iteration 1090 GS prototype. 

Project 15.04.05.a covers the following ADS-B enhancements:  

a. Iterations 1 (ref. [23]) and 2 (ref. [3]) 

 Initial ADS-B applications  

 Applications defined in SESAR projects (including future separation modes such as spacing, 
separation etc.) 

 Integration of ADS-B with WAM 

 Security and Civil-Military Interoperability 

 1090 ES MHz datalink technology enhancements 

b. Iteration 3 (enhancements added in this specification) 

 Advanced enhancements from integration with WAM 

 ADS-B target report update by WAM system 

 Advanced security enhancements 

 Range measurement from active interrogation 

This third iteration specification supports all the enhancements that were specified in Iterations 1, 2 
and 3. All the applicable requirements and material developed in Iterations 1 and 2 of the 1090 GS 
specification have been included in this third iteration specification.  

This specification is not intended to dictate the physical architecture of the 1090 GS. Allowance is 
made for distributed architectures such as those consisting of multiple 1090 ES receivers (possibly 
remotely located) with a centrally hosted report assembly function via a common server, or the provi-
sion of the ADS-B Ground Station function by WAM systems. 

Furthermore while this specification covers only ADS-B requirements it does not exclude physical im-
plementations where SDPD functionality is implemented within the ADS-B Ground Station. No re-
quirements are however specified for any such integrated SDPD functionality. 
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1 Introduction 

The Technical Specification contains the functional, non functional and interface requirements apply-
ing to the ADS-B 1090 MHz Extended Squitter Ground Station (1090 GS) as derived from the re-
quirements stated in the ADS-B Surveillance System Specification for Third Iteration, ref. [1]. 

1.1 Purpose of the document 

This document constitutes the third iteration1 of the requirements specification for the 1090 GS devel-
oped by Project 15.04.05a and is intended to be used by Project 15.04.05.b, which is tasked to devel-
op a corresponding 1090 GS prototype in support of SESAR validation activities. 

1.2 Intended readership 

The audience of this document includes: 

 Projects 15.04.05.a and b; 

 Any other SJU projects that may require 1090 GS for their validation activities. 

1.3 Inputs from other projects 

ADS-B surveillance standards have been developed by RTCA and EUROCAE (see ref. [4], [5], [6], 
[7], [8] for avionics equipment and [9], [10] for ATC surveillance of Non Radar and Radar airspaces). 
Furthermore EUROCAE has published a standard for 1090 GS (ED-129, ref. [11]) which would meet 
the requirements of ADS-B surveillance in Non Radar Airspaces (ED-126, ref. [9]), and is interopera-
ble with DO-260, ref.  [6], or DO-260A, ref. [7], compliant aircraft. 

Additionally EUROCONTROL has developed ASTERIX standards (Category 021, ref. [12], and Cate-
gory 023, ref. [13]) for ADS-B data and station status reporting between ground systems. The EU-
ROCAE 1090 GS specification, ED-129, ref. [11], is compliant with these ASTERIX standards. 

SJU Project 15.04.05a has developed ground station specifications for Iteration 1 (ref. [23]) and Itera-
tion 2 (ref. [3]), meeting the requirements specified in ref. [19] and [2], respectively. These specifica-
tions are baselined on the above EUROCAE/RTCA/ASTERIX standards adding a number of en-
hancements (see Sec. 2.3).  

1.4 Structure of the document 

This document is organised as follows: 

 Chapter 1: Introduction, document structure, and high level overview. 

 Chapter 2: General 1090 GS description. 

 Chapter 3: 1090 GS Functional and Non-Functional Requirements. 

 Chapter 4: Assumptions. 

 Chapter 5: Referenced documents. 

 Appendix A: Traceability to the Iteration 3 requirements from ref. [1]. 

 Appendix B: Applicable baseline requirements from Iteration 2 (ref. [3]) 

 Appendix C: Applicable baseline requirements from Iteration 1 (ref. [23]). 

 Appendix D: Summary of differences between DO-260A and DO-260B. 

 Appendix E: Applicable ED-129 requirements. 

                                                      
1 A first iteration 1090 GS has been specified in ref. [23] and a second iteration in ref. [3]. 
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 Appendix F: 1090 MHz Interference Environment to be used for the verification of performance 
requirements. 

1.5 Requirement Definitions – General Guidance 

Requirements have been developed according to the SESAR Requirements and V&V Guidelines, ref. 
[15]. They are broken down as follows (per ref. [16]) 

 General; 

 Message Processing and Report Assembly; 

 Equipment Control and Status; 

 Receiver Characteristics; 

 Adaptability; 

 Performance; 

 Safety and Security; 

 Maintainability and Reliability; 

 Component Internal Data; 

 Design and Construction Constraints; 

 Interface. 

Requirement identifiers are specified as REQ-15.04.05.a-D13-0xxx.yyyy, where xxx may take the 
values shown in Table 1. Requirements retained from Iteration 1 (ref. [23]), and Iteration 2 (ref. [3]) 
keep their original identifiers (namely REQ-15.04.05.a-D05-0xxx.yyyy and REQ-15.04.05.a-D09-
0xxx.yyyy, respectively). 
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2 General 1090 GS Description   

2.1 Context 
The 1090 GS provides ADS-B Services to one or more client systems connected to it via a data 
communications network. An ADS-B Service consists of the provision of ATX021 reports for 1090 ES 
equipped targets (aircraft and/or surface vehicles) located within some pre-configured Service Vol-
ume, with a given reporting mode (data driven or periodic3). Additionally, each ADS-B Service in-
cludes the periodic provision of ATX023 and ATX247 reports indicating the status of the 1090 GS, the 
characteristics of the ADS-B service, and the ATX021/023 versions used. 

Optionally a 1090 GS may provide distinct ADS-B Services to separate groups of client systems. In 
that case each ADS-B Service should be configurable independently of the other ADS-B Services and 
would provide its specific ATX023 and ATX247 reports.   

The present specification considers only the minimum case of a 1090 GS providing a single ADS-B 
Service [ASSUMPTION_2]  . 

The context diagram for the 1090 GS per ED-129 is shown in Figure 2 below. 

 

 

Figure 2: 1090 GS Context Diagram 

The 1090 GS interfaces are: 

 Time Synchronisation Interface – This interface provides time reference signals that are used 
to synchronise the Ground Station’s internal timekeeping functions with Coordinated Univer-
sal Time (UTC). UTC time is used to express the time of applicability and/or time of message 
reception in ADS-B reports and may also be used in other functions. 

 Air Interface – 1090 MHz RF input is received via the Air Interface. The third iteration of the 
1090 GS adds the capability to issue Mode S interrogations to support range measurement 
from active interrogations (see App. A.2). 

 Management Interface – The Management Interface is used to control, configure and monitor 
the 1090 GS. 

 Ground Interface – ADS-B reports derived from 1090 ES messages are sent to other ground 
equipment via the Ground Interface. In addition to the ED-129 requirements (generation of 
ATX021, ATX023, and ATX247 reports), this specification requires for the 1090 GS the capa-
bility to receive over the ground interface: 

o  WAM position and status reports (ATX020 and ATX019, respectively) for WAM Inte-
gration, and/or 

o ADS-B position and station status reports (possibly in ATX021 and ATX023 format, 
respectively) from other 1090 GS for ADS-B data validation tests.  

 Power Interface – The 1090 GS receives electrical power via the Power Interface. 

The operating environment consists of physical interfaces and constraints, heat sources and sinks, 
electromagnetic interference sources and other entities that are not signal interfaces. 

                                                      
3 In periodic mode the 1090 GS provides target reports at a preconfigured fixed rate. In data driven mode the 1090 GS provides 
target reports when new data are available. 

1090 GS 

Air 
Interface 

Ground 

Interface 

Power 

Management 
Interface 

Time Sync 

Interface 

Operating 

Environment 



Project ID 15.04.234 
D13 - ADS-B 1090 MHz Ext. Squitter Ground Station Specification - Iteration 3 Ed: 00.01.00

 
  16 of 179 

 
 

  ©SESAR JOINT UNDERTAKING, 2011. Created by [Member(s)] for the SESAR Joint Undertaking within the frame of 
the SESAR Programme co-financed by the EU and EUROCONTROL.  Reprint with approval of publisher and the source 

properly acknowledged 

2.2 1090 GS Modes and States 
The 1090 GS has various modes and states. Modes are commanded by an operator, while a state is 
a property of the Ground Station which the Ground Station will determine automatically based on 
BITE results. 

2.2.1 1090 GS Modes 
In accordance with ED-129, ref. [11], two modes are considered for the Ground Station4: Operational 
and Maintenance. 

Maintenance mode is used for changing the configuration of the Ground Station. Configuration 
changes are not permitted in Operational mode. 

2.2.2 1090 GS States 
In accordance with ED-129, ref. [11], three states are defined for the 1090 ES Ground Station: Initiali-
sation, On-Line and Failed.  

These states are meant to facilitate the description of the external behaviour of the 1090 GS. Howev-
er the method of implementing such behaviour, with or without the state machine, is for the 1090 GS 
manufacturer to decide. 

The Initialisation state is entered on power up. Following completion of the power-on self-test, the 
1090 GS enters either the On-Line state or the Failed state depending on the result of BITE. 

The On-Line state is the normal operating state of the 1090 GS. It indicates that it is either providing 
an operational service meeting the minimum performance requirements, or is capable of doing so. 

The Failed state is entered when an error condition is detected that means that the minimum opera-
tional performance requirements cannot be met. 

The 1090 GS does not enter the Failed state as a result of warning conditions. 

2.2.3 1090 GS Time Source States 
In addition to the states defined in the previous section, the 1090 GS can be described in terms of the 
state of its UTC synchronisation. ED-129, ref. [11], defines this time source state machine which has 
three states: Not Coupled, UTC Coupled and Coasting. It is again meant to facilitate description of the 
external behaviour of the 1090 GS and not to prescribe the method of implementing this behaviour. 

The Not Coupled state indicates that the Ground Station is not synchronised to a UTC time source 
and is not providing valid UTC time. 

The UTC Coupled state indicates that the Ground Station is synchronised to a UTC time source and 
is providing valid UTC time. 

The Coasting state indicates that the Ground Station is no longer synchronised to a UTC time source 
but is able to maintain UTC time internally with the required accuracy. When this accuracy can no 
longer be maintained the Time Source state will change to Not Coupled. 

When power is first applied to the system or when there is a system reset, the UTC Time State is "Not 
Coupled." After a valid UTC time has been obtained, the UTC Time State becomes "UTC Coupled". If 
the UTC time reference degrades or is lost while in the "UTC Coupled" state, the state changes to 
"Coasting"5. The Ground Station remains in the Coasting state until it is no longer able to assure the 
required UTC time accuracy.  

 

 

                                                      
4 Additional modes may be introduced by 1090 GS manufacturers (for example a Test Mode). 
5 For the transition from Coasting to Not Coupled the manufacturer must ensure that the transition occurs before the required 

UTC performance is lost. 
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o Ground Station Management and Status Reporting: Station management, monitoring and 
control functions, and service status, including Built In Test Equipment (BITE); 

o ADS-B Data Validation:  Performs ADS-B data validation using own 1090 ES data and/or 
data received over the air and/or ground interface (e.g. WAM reports, or ADS-B reports from 
other 1090 GS, or implementation specific messages from external 1090 ES reception func-
tions). 

The characteristics of each of the above functions are detailed below. 

2.6.2.1 1090 Reception and Decoding Function 
This function handles the reception and decoding of extended and short squitter messages transmit-
ted over the 1090 MHz channel in accordance with the provisions in the Mode S standards and ED-
129, ref. [6], [7], [8], and [11]. It typically consists of a reception and demodulation sub-function and a 
decoder sub-function.  

The reception and demodulation sub-function is designed to receive, and process in real time 1090 
RF signals from appropriately equipped aircraft and vehicles. The decoding sub-function must include 
the capability to process and decode Extended Squitter messages of Downlink Format (DF) 56, 17, 18 
(with CF = 0, or 1, or 6) and 19 (with AF = 0) including at least the types listed in Sec 3.1.2, where all 
the requirements for the processing of ADS-B messages are specified. 

2.6.2.2 1090 Interrogator Function 

This function handles the transmission of Mode S interrogations in accordance with ref. [5], which will  
serve to trigger Mode S replies from ADS-B targets that can be used by the ADS-B Data Validation 
function to calculate target ranges (range measurement from active interrogations enhancement). 

2.6.2.3 Report Assembly Function 
This function processes the information extracted from received 1090 ES messages and assembles 
ATX021 reports in real time. Each report refers to a single target and contains the latest information 
available. ASTERIX reports are transmitted over a ground network to client systems. 

ATX021 reports may include information extracted from multiple 1090 ES messages. The ADS-B Re-
port Assembly function performs all the necessary correlation, data age tracking and data conversion 
operations which are required to assemble and translate squitter information to ATX021 format, using 
the mapping specified in ED-129 with the additional requirements specified in Sec. 3.1.2. 

The ADS-B Report Assembly function can be configured to produce ATX021 reports in Data Driven 
(Real Time) mode as described in ED-129 with the additional requirements specified in Sec. 3.1.2. 

When operating in periodic mode the ADS-B Report Assembly function may also use WAM ATX020 
target reports to cover gaps in the reception of 1090 ES position data (ADS-B target report update by 
WAM system enhancement).  

2.6.2.4 UTC Time Synchronisation Function 

The 1090 GS should ensure autonomous, reliable and accurate UTC time stamping of the generated 
ASTERIX reports. For this purpose the 1090 GS needs a sufficiently reliable and accurate UTC time 
reference source, or alternatively an interface to an external standard UTC time source of equivalent 
quality. The internal or external time source supplies all the data necessary for the establishment of 
the UTC times of reception of position and velocity information.  

2.6.2.5 Ground Station Management and Status Reporting Function 
The 1090 GS is intended to operate unattended and autonomously. It must however provide a moni-
toring, maintenance and control function allowing an operator to:  

 Monitor the Ground Station status, and the status of each subsystem and service, including BITE 
and end-to-end system checks; 

                                                      
6 Needed to support the Range Measurement from Active Interrogations enhancement, see App. A.2. 
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 Perform maintenance, configuration, and control actions, including changes of mode for the 
Ground Station. 

The 1090 GS should provide protection against unauthorised access to the system maintenance and 
control functions. 

2.6.2.5.1 Status Reports 

The 1090 GS includes a status reporting function, which reports the status of the Ground Station and 
its services to client systems over a ground network. These status reports will use the ATX023 mes-
sage format.  

Status reports are generated periodically, with a configurable reporting period. 

Reports are also generated immediately following any change in the status of a 1090 GS function or 
subsystem. 

2.6.2.5.2 BITE Function  

The 1090 GS includes a Built In Test Equipment (BITE) capability, such that there is a continuous 
monitoring of the operating status of the equipment, which is achieved by the monitoring and analysis 
of critical system parameters at all relevant system levels. 

The 1090 GS BITE is able to detect faults affecting the performance of the Ground Station. BITE 
should register the faulty equipment (at LRU level) locally at the system and notify the monitoring, 
logging, and control subsystems accordingly. 

The BITE tests include an end-to-end system check including the RF input to the antenna. This check 
may make use of a Site Monitor, which is an external 1090 ES ADS-B emitter, allowing an overall in-
tegrity check of the system including the antenna.  

The 1090 GS executes BITE tests both at start-up and periodically. The tests should be summarised 
in the form of an overall BITE status signal to be used for failure indications to the operator and to cli-
ent systems. 

The behaviour of the Ground Station when a failure is detected is described in ED-129 with the addi-
tional requirements specified in Sec. 3.1.3. 

In addition to BITE the 1090 GS may also support diagnostics and other relevant tests, including 
manual runs of built-in tests.  

2.6.2.6 ADS-B Data Validation 

This function implements the security enhancements indicated in Table 2. These enhancements fore-
see the application of a series of tests to validate the ADS-B data received via 1090 ES. Some valida-
tion tests are performed using exclusively 1090 ES data (see for example “Velocity versus Position 
Information” in Sec. 3.4.3.6). Others also use target data obtained over the Ground Interface from ex-
ternal sources (WAM, other 1090 GS, other 1090 ES reception functions) or even Mode S replies 
(see App. A.2).  

The ADS-B Data Validation function operates on the data provided by the 1090 Reception and De-
coding function after the target identity and position has been established and validated per ED-129 
provisions. The validation check results are fed to the Report Assembly function for inclusion in the 
corresponding ATX021 reports.   

2.7 Service View  

N/A 
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3 1090 GS Functional and non-Functional Requirements  

This section lists the Iteration 3 functional and non functional requirements for the 1090 GS. Since the 
baseline for Iteration 3 is the Iteration 2 1090 GS specification in ref. [3]  ( [ASSUMPTION_1]  ), this 
section includes all applicable requirements from Iterations 1 and 2 as well as the additional require-
ments introduced in Iteration 3 (see Table 2). 

Traceability to the Iteration 3 surveillance system enhancements from ref. [1] is provided in Appendix 
A. Traceability to Iteration 2 enhancements, ref. [3], is provided in Appendix B, and traceability to Iter-
ation 1 enhancements (ref.  [23]) is provided in Appendix C.  

In this requirement specification the word: 

 "shall" indicates a statement of requirement which is essential (= mandatory). 

 "should" indicates a statement of requirement which is desirable (= optional). 

 

3.1 Capabilities 

This Section specifies requirements concerning the following 1090 GS capabilities: 

 General Sec. 3.1.1  

 Message Processing and Report Assembly Sec. 3.1.2 

 Equipment Control and Status Sec. 3.1.3 

 Receiver Characteristics Sec. 3.1.4 

3.1.1 General 
Conformance to ED-129, ref. [11],  is a baseline assumption (see [ASSUMPTION_1]  ) under all three 
iterations of the 1090 GS specification, in order to ensure support for ADS-B NRA, ref. [9], and in-
teroperability with DO-260/A equipped aircraft, ref. [6],[7]. 

[REQ] 

Identifier REQ-15.04.05.a-D05-0000.0010 

Requirement The 1090 GS shall be compliant with the ED-129 requirements listed in Appen-
dix E which are marked as “applicable”. All the requirements listed in this Sec-
tion are additional to those listed in Appendix E. 

Title ED-129 

Status <In Progress> 

Rationale Part of the baseline assumptions [ASSUMPTION_1]   

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> D20/D18/D05 Assumption <Full> 

 

3.1.2 Message Processing and Report Assembly 

This Subsection specifies message processing and report assembly requirements for the following 
enhancements : 

 ADS-B RAD (ED-161) Compliance                 Sec. 3.1.2.1 

 ADS-B APT (ED-163) Compliance                  Sec. 3.1.2.2 
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 DO-260B Compliance                                      Sec. 3.1.2.3 

 

3.1.2.1 ADS-B RAD (ED-161) Compliance 

The following 1090 GS requirements have been extracted (as shown in App. C.1) from ADS-B RAD 
ref. [10] requirements as specified in ref. [19]. 

[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0010 

Requirement The 1090 GS shall be able to receive ADS-B messages over 1090 ES in ac-
cordance with the ED-129 provisions listed in Appendix E augmented with the 
DO-260B compliance requirements stated in this specification. 

Title GS_Receive 

Status <In Progress> 

Rationale ED-161 requirement augmented with DO-260B compliance per D18. 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0001 <Partial> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0060 <Full> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0020 

Requirement The 1090 GS shall decode data from 1090 ES ADS-B messages in accordance 
with the provisions in ED-129 augmented with the enhancements for DO-260B 
compliance stated in this specification. 

Title GS_Decode 

Status <In Progress> 

Rationale Same as for REQ-15.04.05.a-D05-0010.0010. 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0001 <Partial> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0030 

Requirement The 1090 GS shall associate the 1090 ES data with a target per the provisions 
in ED-129 and the enhancements specified in this document. 

Title GS Associate 

Status <In Progress> 

Rationale ED-129 covers the baseline target association requirements.   

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0001 <Partial> 
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[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0040 

Requirement The 1090 GS shall apply mandatory squitter decoding validation checks accord-
ing to ED-129 and the additional validation checks specified in this document. 

Title GS_Validation 

Status <In Progress> 

Rationale D18 enhancements compliance 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0001 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0050 

Requirement If the validation tests are passed, the 1090 GS shall package and timestamp the 
decoded data into a target report in ATX021 form in accordance with ED-129 
provisions and the enhancements specified in this document 

Title GS_Report 

Status <In Progress> 

Importance <Essential> 

Rationale D18 enhancements compliance 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0001 <Partial> 

 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0070 

Requirement The 1090 GS shall report the following minimum data set per target report to the 
ATC Processing system: 
 Aircraft Horizontal Position – Latitude and Longitude); 
 Pressure altitude; 
 Quality Indications of Horizontal Position; 
 Aircraft Identity (a/c identification and Mode A code); 
 Emergency Indicators; 
 Special Position Identification (SPI); 
 Time of Applicability. 
NOTES: 
Emergency Indicators and SPI are provided only when selected by the flight 
crew. 
24 bit address is included as mandatory ATX021 field 

Title Cat21_Data 

Status <In Progress> 

Rationale ED-161 (iteration 1) and also ED-163 compliance (Iteration 2) 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0002 <Full> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0012.0004 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0080 

Requirement The 1090 GS shall provide in each target report a time of applicability of the 
position information. 

Title GS_TOA 

Status <In Progress> 

Rationale ED-161 compliance, see also ED129_REQ_171, ED129_REQ_172, and 
ED129_REQ_173 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0004 <Full> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0090 

Requirement The 1090 GS shall provide separate times of applicability for any specific data 
items, who’s TOA differs from that of the position. 

Title GS_Other_TOA 

Status <In Progress> 

Rationale ED-161 requirement 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0005 <Full> 

3.1.2.2 ADS-B APT (ED-163) Compliance 

The following 1090 GS requirements have been extracted (as shown in App. B.1) from ADS-B APT 
[20] requirements as specified in ref. [2]. 

[REQ] 

Identifier REQ-15.04.05.a-D09-0080.0010 

Requirement The 1090 GS shall be able to process and decode 1090 ES Surface Position 
Messages (FTC=5-8) emitted from DO-260/260A/260B equipped targets and 
report the extracted information in the relevant ATX021 fields. 
 

Title Surface Mobile Position and Velocity 

Status <In Progress> 

Rationale ED-163 compliance 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0012.0002 <Partial> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0012.0004 <Partial> 
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[REQ] 

Identifier REQ-15.04.05.a-D09-0080.0020 

Requirement The 1090 GS shall be able to process and decode 1090 ES Aircraft Operational 
Status (FTC=31) messages emitted from DO-260A targets and report the “Air-
craft Length and Width” and “Position Offset Applied” data in the relevant 
ATX021 fields. 

Title Target Length 

Status <In Progress> 

Rationale ED-163 compliance for DO-260A aircraft, which provide POA instead of GPS 
antenna offset. 
DO-260B aircraft are covered by REQ-15.04.05.a-D05-0020.0060 and 
0020.0140.  
DO-260 aircraft do not provide the required information. 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0012.0002 <Partial> 

Identifier REQ-15.04.05.a-D09-0080.0030 

Requirement The 1090 GS shall be able to process and decode 1090 ES Aircraft Identifi-
cation and Type messages (FTC=1-4) emitted from DO-260/260A/260B tar-
gets and report the Emitter Category in the appropriate ATX021 field. 

 
  REQ-15.04.05.a-D19-0012.0002  

3.1.2.3 DO-260B Compliance 

Ref. [23] states that the 1090 GS must be able to interoperate with ED102A/DO-260B equipped air-
craft in addition to DO-260 and DO-260A ones foreseen in ED-129.  

The requirements listed below have been extracted from the DO-260B requirements identified in App. 
C.2 and further explained in Appendix D of this specification.  

[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0010 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall ignore the “OPERATIONAL MODE (OM)” Subfield in Aircraft 
Operational Status Messages.  
 
NOTE: Subfield reserved for Receiving ATC Services 

Title DO260B_OM 

Status <In Progress> 

Rationale DO-260B conformance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0030 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall process and report the “Reserved Bit-A” subfield.  
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NOTE: Based on Proposed RTCA DO-260B/EUROCAE ED-102A Provisions for 
Backward Compatibility. 

Title DO260B_IFR 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0040 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall process and report the “TCAS Operational” subfield.  
NOTE: Replaces  POA = “Position Offset Applied”  In DO-260A 

Title DO260B TCAS OP 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0050 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall process and report the “Geometric Vertical Accuracy (GVA)” 
subfield. 
NOTE: Replaces  the Barometric Altitude Quality (BAQ) in DO-260A  

Title DO260B BAQ 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0060 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report the “GPS Antenna Offset“ OM 
Code. 

Title DO260B_OM_CODE 

Status <In Progress> 

Rationale ED-163 and DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0012.0002 <Partial> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0070 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report the Source Integrity Level (SIL) 
Data. 

Title DO260B SIL DATA 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0080 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report Source Integrity Level (SIL) 
Supplement Data. 

Title DO260B SIL SUP DATA 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0090 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report System Design Assurance. 

Title DO260B SDA 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 
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[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0100 

Requirement If the ADS-B message is based on its announced DO-260B standard version, the 
1090 GS shall be able to process and report Capability Class 1090ES IN. 
NOTE: Replaces the “CDTI Traffic Display Capability” in DO-260A. 

Title DO260B_CC_1090ES_IN 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0110 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report Capability Class UAT IN. 

Title DO260B_CC_UAT_IN 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
 [REQ] 

Identifier REQ-15.04.05.a-D05-0020.0120 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall process and report the “NIC Supplement-B” subfield. 
NOTE: replaces “Single Antenna Flag (SAF)” in DO-260A.  

Title DO260B NIC SUP B 

Status <In Progress> 

Rationale DO-260B compliance 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0130 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall process and report the “NIC Supplement-C” subfield.. 

Title DO260B NIC SUP C 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0140 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report the Aircraft/Vehicle Length and 
Width Code. 
NOTE: Different from DO-260/DO-260A. 

Title DO260B_AC_Length 

Status <In Progress> 

Rationale ED-163 and DO-260B compliance  

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0012.002 <Partial> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0160 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report the Navigation Integrity Cate-
gory (NIC). 
NOTE: Difference from DO-260/DO-260A is the added radius (0,3NM) and that 
the Vertical Protection Limit (VPL) is not taken into account. 

Title DO260B_NIC_RADIUS 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0180 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report Navigation Accuracy Category 
for Position (NACP). 
NOTE:  Difference from DO-260A is that the Vertical Protection Limit (VPL)  is 
not taken into account. 

Title DO260B_NACP 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
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<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0190 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report “Navigation Accuracy Category 
- Velocity” (NACV). 
NOTE:  Difference from DO-260A is that the Vertical Protection Limit (VPL)  is 
not taken into account. 

Title DO260B_NACV 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0200 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report the “Target State Data” mes-
sage. 
NOTES: Differences from DO-260/DO-260A: 
a. Elimination of “Target Heading/Track Angle” and “Target Heading/Track In-

dicator” which are replaced with “Selected Heading Status”, “Selected Head-
ing Sign” and “Selected Heading”. 

b. Elimination of “Target Altitude Type”, “Target Altitude Capability” and “Target 
Altitude” which are replaced with “Selected Altitude Type” and “MCP/FCU 
Selected Altitude or FMS Selected Altitude”. 

c. Addition of “Barometric Pressure Setting (Minus 800 millibars)”. 
d. Addition of MCP / FCU Mode Bits Data:  

o “Status of MCP/FCU Mode Bits”,  
o “Autopilot Engaged”,  
o “VNAV (Managed) Mode Engaged”,  
o “Altitude Hold Mode”,  
o “Approach Mode”, and  
o “LNAV (Managed) Mode Engaged”. 

 

Title DO260B_target_state 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
 [REQ] 

Identifier REQ-15.04.05.a-D05-0020.0210 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report the Emergency/Priority mes-
sage. 
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NOTE: Difference from DO-260/DO-260A is the addition of Mode A Code as a 
part of the message. 

Title DO260B_Emergency 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0220 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report the Surface Position Message. 
NOTE: Difference from DO-260/DO-260A is the quantization of lower values of 
Surface Movement field in Surface Position Message which are changed to add 
value denoting “stopped” with the speed of 0 knots. 

Title DO260B Surface Position 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D, and ED-163 requirement 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0012.0004 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0020.0230 

Requirement If the ADS-B message is based on its announced DO-260B standard version, 
the 1090 GS shall be able to process and report the Target State and Status 
message. 
NOTES: Differences from DO-260/DO-260A: 
 New “Subtype” Code for the Target State and Status Message due to the 

modified format (for backward compatibility). 
 Elimination of Emergency/Priority and incorporation of new field reserved for 

ADS-R Flag bits. 
  

Title DO260B_Target_State_ADR 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0061 <Partial> 

 
 [REQ] 

Identifier REQ-15.04.05.a-D05-0020.0240 

Requirement The 1090 GS shall be able to assemble the DO-260B data items in the corre-
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sponding ATX021 target report. 

Title DO260B_Cat21_Report 

Status <In Progress> 

Rationale DO-260B compliance, see Appendix D 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0060.0063 <Partial> 

 

3.1.3 Equipment Control and Status 

This subsection consolidates the equipment control and status related requirements derived from all 
the enhancements considered in this specification , namely: 

 WAM Integration                                     Sec. 3.1.3.1 

 Time of Arrival versus Distance Validation      Sec. 3.1.3.2 

 Power versus Distance Validation                   Sec. 3.1.3.3 

 Angle of Arrival Validation                               Sec. 3.1.3.4 

 Track Consistency Validation                          Sec. 3.1.3.5 

 Behavioural Analysis                                Sec. 3.1.3.6 

 Network Bandwidth Optimisation     Sec. 3.1.3.7 

 Time Differential of Arrival Techniques     Sec. 3.1.3.8 

 Range Measurement from active interrogation  Sec. 3.1.3.9 

3.1.3.1 WAM Integration 

3.1.3.1.1 Iteration 1 

The following Iteration 1 equipment control and status requirements have been extracted from the 
WAM Integration requirements identified in Appendix C.3.1. 

Identifier REQ-15.04.05.a-D05-0030.0010 

Requirement The ADS – B/WAM Integration functionality in the 1090 GS should be activated/ 
deactivated via a configurable parameter. 

Title WAM CFG 

Status <In Progress> 

Rationale WAM Integration Requirement 

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0001 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0020 

Requirement The reception of ATX020 reports by the 1090 GS WAM integration function 
should be activated/ deactivated via a configurable parameter. 

Title ATX020 CFG 
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Status <In Progress> 

Rationale WAM Integration Requirement 

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0001 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0040 

Requirement The reception of ATX019 messages in the 1090 GS should be activated/ deac-
tivated via a configurable system parameter. 

Title ATX019 CFG 

Status <In Progress> 

Rationale Activation of WAM integration 

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0003 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0050 

Requirement The reception of ATX019 messages in the 1090 GS shall be managed via a 
configurable Time out system parameter. 

Title ATX019 CFG Timeout 

Status <In Progress> 

Rationale WAM Integration requirement 

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0003 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0155 

Requirement The threshold used for comparison of the Pre-validated and Reference positions 
shall be a configurable parameter. 

Title WAM Deviation Margin 

Status <In Progress> 

Rationale See App. C.3.1 

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0007 <Partial> 

 

3.1.3.1.2 Iteration 2 
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The following Iteration 2 equipment control and status requirements have been extracted from the 
WAM Integration requirements identified in Appendix B.2. 
 

Identifier REQ-15.04.05.a-D09-0030.0240 

Requirement The threshold values used for comparison described in requirements D09-
0030.0230 and 0030.0235 should be configurable. 

 
  REQ-15.04.05.a-D19-0030.0003  

 

Identifier REQ-15.04.05.a-D09-0030.0295 

Requirement All the thresholds used for the comparisons specified in requirements D09-
0030.0250, 0030.0255, 0030.0260, and 0030.0265 should be configurable 
offline. 

 
  REQ-15.04.05.a-D19-0030.0007  

 

Identifier REQ-15.04.05.a-D09-0030.0315 

Requirement The threshold used for the comparisons specified in requirements D09-
0030.0305 and 0310 should be configurable offline. 

 
  REQ-15.04.05.a-D19-0030.0011  

3.1.3.1.3 Iteration 3 

The following Iteration 3 configuration requirements have been extracted from the WAM Integration 
requirements identified in Appendix A.1. 
 

Identifier REQ-15.04.05.a-D13-0030.0015 

Requirement The 1090 GS “WAM Target Report Substitution” function shall be activated/ 
deactivated via a configurable parameter. 

 A.1 
 
 

Identifier REQ-15.04.05.a-D13-0030.0040 

Requirement It shall be possible to configure a maximum duration during which the 1090 
GS may apply WAM Target Report substitution. 

 A.1 
 
 

Identifier REQ-15.04.05.a-D13-0030.0100 

Requirement The 1090 GS shall use WAM target reports in substitution of missing 
1090ES data only if their accuracy is better than a user configurable thresh-
old. 

 A.1 
 
 

3.1.3.2 Time of Arrival versus Distance Validation 

The following Iteration 1 equipment control and status requirements have been extracted from the 
Time of Arrival versus Distance Validation requirements identified in Appendix C.3.2. 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0010 

Requirement The TOA/Distance validation function should be activated/ deactivated via a 
configurable parameter. 

Title TOA_Activation 
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Status <In Progress> 

Rationale D18 requirement 

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0030 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0050 

Requirement The association of external sensors to the 1090 GS TOA/Distance validation 
function should be configurable. 

Title GS SF ACT DEACT 

Status <In Progress> 

Rationale D18 requirement 

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0030 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0070 

Requirement The reception of each of the n external sensor Operational Status Data streams 
should be managed via a configurable Time out parameter. Refer to REQ-
15.04.05a-D05-0040.0060.  

Title REC_S_OP_S_D 

Status <In Progress> 

Rationale See C.3.2 

Category <Functional> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0030 <Partial> 

3.1.3.3 Power versus Distance Validation 
The following Iteration 1 equipment control and status requirements have been extracted from the 
Power versus Distance Validation requirements identified in Appendix C.3.3. 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0050.0030 

Requirement The signal level metric measurement parameters of the 1090 GS Power versus 
Distance validation function shall be configurable. 

Title PVD_Metric_Config 

Status <In Progress> 

Rationale See C.3.3 

Category <Security> 

Validation Method  

Verification Method <Test> 
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0040 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0050.0106 

Requirement The signal level metric calculation parameters and the preset threshold used for 
comparing theoretical and monitored signal levels shall be configurable parame-
ters. 

Title PVD_Threshold 

Status <In Progress> 

Rationale See C.3.3 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0040 <Partial> 

 
 

Identifier REQ-15.04.05.a-D05-0050.0005 

Requirement The 1090 GS Power versus Distance validation function should be activated/ 
deactivated via a configurable parameter. 

 
  REQ-15.04.05.a-D18-0040.0040  

3.1.3.4 Angle of Arrival Validation 
The following Iteration 1 equipment control and status requirements have been extracted from the 
Angle of Arrival Validation requirements identified in Appendix C.3.4. 

Identifier REQ-15.04.05.a-D05-0060.0015 

Requirement The 1090 GS Angle of Arrival validation function should be activated/ de-
activated via a configurable parameter. 

 
  REQ-15.04.05.a-D18-0040.0001  

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0060.0020 

Requirement The resolution of the direction of arrival for the Angle of Arrival validation func-
tion shall be configurable 

Title MIN RDA CFG 

Status <In Progress> 

Rationale See C.3.4 

Category <Security> 

Validation Method  

Verification Meth-
od 

<Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0003 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0060.0030 

Requirement The resolution of the direction of arrival for the Angle of Arrival validation func-
tion shall define a sector of arrival. 

Title MIN_RDA_SA 
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Status <In Progress> 

Rationale See C.3.4 

Category <Security> 

Validation Method  

Verification Meth-
od 

<Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0003 <Partial> 

 

Identifier REQ-15.04.05.a-D05-0060.0072 

Requirement The parameter "n" (minimum number of consecutive "not matching" position 
messages for the Angle of Arrival Validation function) shall be configurable. 

 See C.3.4 
 
  REQ-15.04.05.a-D18-0040.0006  

3.1.3.5 Track Consistency Validation 
The following Iteration 1 equipment control and status requirements have been extracted from the 
Track Consistency Validation requirements identified in Appendix C.3.5. 
 

Identifier REQ-15.04.05.a-D05-0070.0010 

Requirement The 1090 GS Track Consistency verification function should be activated/ deac-
tivated via a configurable parameter. 

 App. C.3.5 
<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0050 <Partial> 

Identifier REQ-15.04.05.a-D05-0070.0026 

Requirement The preset threshold used by the 1090 GS Track Consistency verification func-
tion shall be configurable. 

 App. C.3.5 
<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0050 <Partial> 

3.1.3.6 Behavioural Analysis 
The following Iteration 2 equipment control and status requirements have been extracted from the 
Behavioural Analysis requirements identified in Appendix B.3. 

Identifier REQ-15.04.05.a-D09-0100.0010 

Requirement The 1090 GS Track Velocity Consistency verification function should be ac-
tivated/ deactivated via a configurable parameter. 

 
  0040.0080  

Identifier REQ-15.04.05.a-D09-0100.0040 

Requirement The 1090 GS Track Acceleration Consistency verification function should be 
activated/ deactivated via a configurable parameter. 

 
  0040.0080  

Identifier REQ-15.04.05.a-D09-0100.0070 

Requirement The 1090 GS Track Acceleration Change Consistency verification function 
should be activated/ deactivated via a configurable parameter. 

 
  0040.0080  

Identifier REQ-15.04.05.a-D09-0100.0100 

Requirement The 1090 GS Track Heading Consistency verification function should be 
activated/ deactivated via a configurable parameter. 

 
  0040.0080  
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Identifier REQ-15.04.05.a-D09-0100.0130 

Requirement The 1090 GS Track Heading Change Consistency verification function 
should be activated/ deactivated via a configurable parameter. 

 
  0040.0080  

Identifier REQ-15.04.05.a-D09-0100.0160 

Requirement The 1090 GS Track Altitude Consistency verification function should be ac-
tivated/ deactivated via a configurable parameter. 

 
  0040.0080  

Identifier REQ-15.04.05.a-D09-0100.0190 

Requirement The 1090 GS Track Altitude Change Consistency verification function 
should be activated/ deactivated via a configurable parameter. 

 
  0040.0080  

Identifier REQ-15.04.05.a-D09-0100.0220 

Requirement The 1090 GS Track Vertical Rate Consistency verification function should 
be activated/ deactivated via a configurable parameter. 

 
  0040.0080  

Identifier REQ-15.04.05.a-D09-0100.0250 

Requirement The 1090 GS Track Vertical Rate Change Consistency verification function 
should be activated/ deactivated via a configurable parameter. 

 
  0040.0080  

Identifier REQ-15.04.05.a-D09-0100.0370 

Requirement The preset velocity range used by the 1090 GS Track Velocity Consistency 
verification function shall be configurable for each Code independently 
based on received “ADS-B Emitter Category SET” Code Definitions. 

 
  0040.0084  

Identifier REQ-15.04.05.a-D09-0100.0380 

Requirement The preset Acceleration range used by the 1090 GS Track Acceleration 
Consistency verification function shall be configurable for each Code inde-
pendently based on received “ADS-B Emitter Category SET” Code Defini-
tions. 

 
  0040.0084  

Identifier REQ-15.04.05.a-D09-0100.0390 

Requirement The preset Acceleration Change range used by the 1090 GS Track Accelera-
tion Change Consistency verification function shall be configurable for each 
Code independently based on received “ADS-B Emitter Category SET” Code 
Definitions. 

 
  0040.0084  

Identifier REQ-15.04.05.a-D09-0100.0400 

Requirement The preset Heading range used by the 1090 GS Track Heading Consistency 
verification function shall be configurable for each Code independently 
based on received “ADS-B Emitter Category SET” Code Definitions. 

 
  0040.0084  

Identifier REQ-15.04.05.a-D09-0100.0410 

Requirement The preset Heading Change range used by the 1090 GS Track Heading 
Change Consistency verification function shall be configurable for each 
Code independently based on received “ADS-B Emitter Category SET” Code 
Definitions. 

 
  0040.0084  
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Identifier REQ-15.04.05.a-D09-0100.0420 

Requirement The preset Altitude range used by the 1090 GS Track Altitude Consistency 
verification function shall be configurable for each Code independently 
based on received “ADS-B Emitter Category SET” Code Definitions. 

 
  0040.0084  

Identifier REQ-15.04.05.a-D09-0100.0430 

Requirement The preset Altitude Change range used by the 1090 GS Track Altitude 
Change Consistency verification function shall be configurable for each 
Code independently based on received “ADS-B Emitter Category SET” Code 
Definitions. 

 
  0040.0084  

 
 

Identifier REQ-15.04.05.a-D09-0100.0440 

Requirement The preset Vertical Rate range used by the 1090 GS Track Vertical Rate 
Consistency verification function shall be configurable for each Code inde-
pendently based on received “ADS-B Emitter Category SET” Code Defini-
tions. 

 
  0040.0084  

 

Identifier REQ-15.04.05.a-D09-0100.0450 

Requirement The preset Vertical Rate Change range used by the 1090 GS Track Vertical 
Rate Change Consistency verification function shall be configurable for each 
Code independently based on received “ADS-B Emitter Category SET” Code 
Definitions. 

 
  0040.0084  

 

3.1.3.7 Network Bandwidth Optimisation 
The following Iteration 2 equipment control and status requirements have been extracted from the 
Network Bandwidth Optimisation requirements identified in Appendix B.6. 
 

Identifier REQ-15.04.05.a-D09-0090.0010 

Requirement The 1090 GS should include a Network Bandwidth Optimization function 
that is activated / deactivated via a configurable parameter over the 1090 GS 
external CMI  

 
  0000.0030  

 
 

Identifier REQ-15.04.05.a-D09-0090.0710 

Requirement The 1090 GS should be able to indicate its current Degradation Level on its 
external CMI, using the value "0" for normal operation (=no degradation), and 
otherwise a positive integer corresponding to the current Degradation Level.  

 
  0000.0042  

 

Identifier REQ-15.04.05.a-D09-0090.0420 

Requirement The Omission of Optional Items Mitigation function should be activated and 
deactivated via configurable parameter over the external 1090 GS CMI. 

 
  0000.0038  
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Identifier REQ-15.04.05.a-D09-0090.0090.0440 

Requirement The Reduced Data Update Rate Mitigation should be activated / deactivated 
via a configurable parameter over the 1090 GS external CMI 

0000.0038 

Identifier REQ-15.04.05.a-D09-0090.0450 

Requirement The Geographical Filtering Mitigation should be activated / deactivated via a 
parameter configurable over the 1090 GS external CMI. 

0000.0038 

Identifier REQ-15.04.05.a-D09-0090.0470 

Requirement The Coverage Volume Filter should be activated/deactivated via a parame-
ter configurable over the 1090 GS external CMI. 

0000.0038 

Additional configuration parameters for network bandwidth optimization are specified in REQ-
15.04.05.a-D09-0090.0020, 0090.0120, 0090.0430, 0090.0447, 0090.0460,  0090.0510, 0090.0520, 
0090.0540, 0090.0560, 0090.0580, and 0090.0610.  

3.1.3.8 Time Differential of Arrival Techniques 

The TDOA Techniques enhancement [specified in Sec. 3.4.3.7] has the following equipment control 
and status requirements: 

Identifier REQ-15.04.05.a-D09-0120.0010 

Requirement The 1090 GS TDOA validation function should be activated/ deactivated via 
a configurable parameter. 

B.4

0040.0040 

Identifier REQ-15.04.05.a-D09-0120.0070 

Requirement The TDOA validation threshold should be configurable. 

B.4

0040.0042 

3.1.3.9 Range Measurement from active interrogation 

The security enhancement (see App. ) to compare the ADS-B reported target range from the 1090 GS 
with the corresponding distance derived through active interrogation of the target includes the follow-
ing 1090 GS configuration requirements: 

Identifier REQ-15.04.05.a-D13-0130.0030 

Requirement The 1090 GS interrogator transmission power shall be configurable accord-
ing to the requested surveillance coverage. 

Identifier REQ-15.04.05.a-D13-0130.0040 

Requirement The interrogation rate  of the 1090 GS interrogator shall be configurable. 

Identifier REQ-15.04.05.a-D13-0130.0120 
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Requirement The RTD maximum validity period shall be a configurable parameter. 
 

Identifier REQ-15.04.05.a-D13-0130.0180 

Requirement The threshold of the Range Measurement from Active Interrogation in REQ-
15.04.05.a-D13-0130.0170 shall be a configurable parameter. 

 

Identifier REQ-15.04.05.a-D13-0130.0220 

Requirement The 1090 GS Range Measurement from Active Interrogation function shall 
be activated/ deactivated via a configurable parameter. 

 

3.1.4 Receiver Characteristics 

The applicable receiver characteristics (extracted from ED-129) are listed in Appendix E. 

3.2 Adaptability 

Adaptability requirements have been identified in Iteration 2 with regard to Network Bandwidth Opti-
misation and they are presented in the following subsection. 

3.2.1 Network Bandwidth Optimisation 

Ref. [2] specifies Iteration 2 requirements for adaptability of the ADS-B report transmission rate and 
data content to data network capacity, as a means of avoiding potential network saturation. The fol-
lowing 1090 GS requirements have been identified per the analysis in Appendix B.6: 

Identifier REQ-15.04.05.a-D09-0090.0020 

Requirement If the Network Bandwidth Optimization function is activated, the 1090 GS 
shall be able to determine its actual network load, possibly through indica-
tions supplied via SNMP by an external provider (e.g. router, switch, etc.), at 
a frequency configurable over the 1090 GS external CMI 

 
  0000.0030  

Identifier REQ-15.04.05.a-D09-0090.0110 

Requirement The 1090 GS Network Bandwidth Optimization function should support mul-
tiple Degradation Levels in increasing order of severity (ranging from normal 
condition to most severe degradation), where each Degradation Level is as-
sociated with a distinct Mitigation Strategy  

 
  0000.0032  

 

Identifier REQ-15.04.05.a-D09-0090.0120 

Requirement Each 1090 GS Degradation Level shall be associated with a parameter indi-
cating the Threshold to consider as overload of the current network level, 
and configurable over the 1090 GS external CMI. 

 
  0000.0032  

 

Identifier REQ-15.04.05.a-D09-0090.0130 

Requirement If the Network Bandwidth Optimization function is activated, the 1090 GS 
shall compare the actual network load with the Threshold specified in D09-
0090.0120 to detect network overloads. 

 
  0000.0032  
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Identifier REQ-15.04.05.a-D09-0090.0140 

Requirement The 1090 GS should have a mechanism to prevent switching up and down 
its current Degradation Level due to transient network load peaks. 

 
  0000.0032  

 

Identifier REQ-15.04.05.a-D09-0090.0210 

Requirement If the Network Bandwidth Optimization function is activated, and an overload 
is detected, then the 1090 GS shall switch to the next more severe Degrada-
tion Level. 

 
  0000.0034  

 

Identifier REQ-15.04.05.a-D09-0090.0310 

Requirement If the Network Bandwidth Optimization function is activated, and a recovery 
from an overload is detected, then the 1090 GS shall switch to the next less 
severe Degradation Level. 

 
  0000.0036  

 

Identifier REQ-15.04.05.a-D09-0090.0410 

Requirement The 1090 GS shall be able to support one or more of the following Mitigation 
functions: 

 Omission of Optional Items 

 Reduced Data Update Rate 

 Geographical Filtering 
 
  0000.0038  

 

 

Identifier REQ-15.04.05.a-D09-0090.0430 

Requirement Each optional item in ATX021 reports should be selectable as a separate 
Mitigation via a parameter configurable over the 1090 GS external CMI. 

 
  0000.0038  

Identifier REQ-15.04.05.a-D09-0090.0435 

Requirement If an optional ATX021 item has been enabled as a Mitigation, the 1090 GS 
shall not include it in ATX021 reports 

 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0447 

Requirement If the Reduced Data Update Rate Mitigation is enabled, the 1090 GS shall 
transmit ATX021 reports with a period of x+0.5 seconds, where x is value 
within the range 0 to 14.5 seconds (in 0.5 steps) configurable over the 1090 
GS external CMI. 

 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0460 



Project ID 15.04.234 
D13 - ADS-B 1090 MHz Ext. Squitter Ground Station Specification - Iteration 3 Ed: 00.01.00

 
  43 of 179 

 
 

  ©SESAR JOINT UNDERTAKING, 2011. Created by [Member(s)] for the SESAR Joint Undertaking within the frame of 
the SESAR Programme co-financed by the EU and EUROCONTROL.  Reprint with approval of publisher and the source 

properly acknowledged 

Requirement If the Geographical Filtering Mitigation is enabled, then the 1090 GS shall  
implement a Coverage Volume filter (possibly separate per ADS-B Service) 
consisting of one or more of the following parameters (all configurable over 
the 1090 GS external CMI): 

 Maximum Flight Level 

 Minimum Flight Level 

 Maximum Range 

 Minimum Range  
 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0480 

Requirement If the target flight level is greater than the Maximum Flight Level, then the 
1090 GS shall not transmit ATX021 reports for this target. 

 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0485 

Requirement If the target flight level is less than the Minimum Flight Level, then the 1090 
GS shall not transmit ATX021 reports for this target. 

 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0490 

Requirement If the target range is greater than the Maximum Range, then the 1090 GS 
shall not transmit ATX021 reports for this target. 

 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0495 

Requirement If the target range is less than the Minimum Range, then the 1090 GS shall 
not transmit ATX021 reports for this target. 

 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0510 

Requirement If the  Geographic Filtering Mitigation function is enabled, the 1090 GS shall 
be able to support the following additional Mitigations (activated/deactivated 
via the external 1090 GS CMI)  

- Increase Minimum  Flight Level (D09-0090.0540) 

- Decrease Maximum Flight Level (D09-0090.0520) 

- Increase Minimum Range (D09-0090.0580) 

- Decrease Minimum Range (D09-0090.0560) 
 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0520 

Requirement If the Decrease Maximum Flight Level Mitigation is enabled, then the 1090 
GS shall decrease the configured Maximum Flight Level by a parameter 
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configurable over the 1090 GS external CMI. 
 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0540 

Requirement If the Increase Minimum Flight Level Mitigation is enabled, then the 1090 GS 
shall increase the configured Minimum Flight Level by a parameter configu-
rable over the 1090 GS external CMI.  

 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0560 

Requirement If the Decrease Maximum Range Mitigation is enabled, then the 1090 GS 
shall decrease the configured Maximum Range by a parameter configurable 
over the 1090 GS external CMI.  

 
  0000.0038  

Identifier REQ-15.04.05.a-D09-0090.0580 

Requirement If the Increase Minimum Range Mitigation is enabled, then the 1090 GS 
shall increase the configured Minimum Range by a parameter configurable 
over the 1090 GS external CMI. 

 
  0000.0038  

 

Identifier REQ-15.04.05.a-D09-0090.0610 

Requirement The 1090 GS should support configurable Mitigation Strategies per degra-
dation level and ADS-B Service 

 
  0000.0040  

 

Identifier REQ-15.04.05.a-D09-0090.0615 

Requirement 1090 GS Mitigation Strategies shall consist of one or more of the Mitigations 
specified in requirements D09-0090.0410, 0090.0460  and 0090.0510 

 
  0000.0040  

 

Identifier REQ-15.04.05.a-D09-0090.0620 

Requirement If the Network Bandwidth Optimization function is activated, the 1090 GS 
shall apply all the configured Mitigation Strategies up to and including the 
one assigned to the current Degradation Level (i.e. If Degradation Level=3, 
then Mitigation Strategies 1, 2 & 3 will apply). 

 
  0000.0040  

 

3.3 Performance Characteristics 

1090 GS performance characteristics have been identified with regard to  

 Coverage and Detection Sec. 3.3.1 

 Capacity Sec. 3.3.2 

 Latency Sec. 3.3.3 
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 Accuracy Sec. 3.3.4 

3.3.1 Coverage and Detection 

Coverage and detection requirements have been identified with regard to 

 ADS-B RAD Compliance Sec. 3.3.1.1 

 ADS-B APT Compliance Sec. 3.3.1.2 

3.3.1.1 ADS-B RAD Compliance 

The following Coverage and Detection related requirements are derived from ADS-B RAD require-
ments stated in ED-161, see App. C.1. 

[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0160 

Requirement The 1090 GS shall be able to provide a target report containing ADS-B Position 
data associated with any aircraft in En Route airspace and received from the a/c 
within the last 8 seconds with a probability of  97% 

Title GS_Coverage 

Status <In Progress> 

Rationale ED-161 requirement 

Category <Performance> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0017 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0170 

Requirement The 1090 GS shall be able to detect a change of Mode A code provided by the 
ADS-B aircraft domain, and include it in a target report within no longer than 8 
seconds, with a  probability of 95% En Route19. 

Title GS Mode A 

Status <In Progress> 

Rationale ED-161 requirement 

Category <Performance> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0018 <Full> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0190 

Requirement The 1090 GS shall be able to provide a target report containing ADS-B Position 
data associated with any aircraft in TMA airspace and received from the a/c 
within the last 5 seconds and with probability 97%19 . 

Title GS_TMA 

Status <In Progress> 

Rationale ED-161 Requirement 

Category <Performance> 

Validation Method  

Verification Method <Test> 

 



Project ID 15.04.234 
D13 - ADS-B 1090 MHz Ext. Squitter Ground Station Specification - Iteration 3 Ed: 00.01.00

 
  46 of 179 

 
 

  ©SESAR JOINT UNDERTAKING, 2011. Created by [Member(s)] for the SESAR Joint Undertaking within the frame of 
the SESAR Programme co-financed by the EU and EUROCONTROL.  Reprint with approval of publisher and the source 

properly acknowledged 

[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0021 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0200 

Requirement The 1090 GS shall detect a change of Mode A within a time interval of 5 sec-
onds with probability 95% in TMA. 

Title ModeA TMA 

Status <In Progress> 

Rationale ED-161 requirement 

Category <Performance> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0022 <Partial> 

 
 

3.3.1.2 ADS-B APT Compliance 

The following Coverage and Detection related requirements are derived from ADS-B APT require-
ments stated in ED-163, see Appendix B.1. 

Identifier REQ-15.04.05.a-D09-0080.0050 

Requirement The 1090 GS shall be able to provide ATX021 target report updates for any 
moving Mobile on the airport surface within 1 sec from the last report with 
probability of at least 90%. 

 
  REQ-15.04.05.a-D19-0022.0001  

Identifier REQ-15.04.05.a-D09-0080.0060 

Requirement The 1090 GS shall be able to provide ATX021 target report updates includ-
ing emergency mode items for any Mobile on the airport surface within 2 sec 
from the last report with probability of at least 90%. 

 
  REQ-15.04.05.a-D19-0022.0002  

 

Identifier REQ-15.04.05.a-D09-0080.0070 

Requirement The 1090 GS shall be able to report non changing ADS-B items for Mobiles 
on the airport surface within 20 sec with a probability of at least 90%. 

 
  REQ-15.04.05.a-D19-0022.0003  

 

Identifier REQ-15.04.05.a-D09-0080.0080 

Requirement The 1090 GS shall be able to report Identity changes of Mobiles on the air-
port surface within 20 sec with a probability of at least 90%. 

 
  REQ-15.04.05.a-D19-0022.0004  

 

3.3.2 Capacity 

The following Capacity related requirements are derived from ADS-B RAD requirements stated in ED-
161, see App. C.1. 

[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0140 

Requirement The 1090 GS shall have the capacity to handle the reports from all ADS-B tar-
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gets in the worst case environment as described in Appendix F without degrada-
tion. 

Title GS_Capacity 

Status <In Progress> 

Rationale D18 requirement 

Category <Capacity> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0007 <Full> 

 
 

Identifier REQ-15.04.05.a-D09-0080.0040 

Requirement The 1090 GS shall have the capacity to acquire and maintain all ADS-B sur-
face targets in the worst case airport environment reported in Appendix F.  

 
  REQ-15.04.05.a-D19-0012.0003  

 

3.3.3 Latency 

ED-129 specifies a maximum 1090 GS latency of 0.5 sec, see ED129_REQ_9,  for NRA airspaces.  
ED-161 specifies a 95% latency requirement for “Ground ADS-B Receive” function in a RAD airspace 
leading to the following requirement for the 1090 GS: 

[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0120 

Requirement The 95% latency for ADS-B surveillance reports at the output of the 1090 GS in 
a RAD airspace shall be no greater than 0.5 seconds, measured from 1090 ES 
message reception to the transmission of the corresponding target report by the 
1090 GS. 

Title GS_Latency 

Status <In Progress> 

Rationale ED-161 requirement 

Category <Performance> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0003 <Full> 

3.3.4 Accuracy 

ED-129 specifies a  Time of Applicability accuracy of less than ±0.2 sec, see ED129_REQ_12.  ED-
161 introduces the following accuracy requirement for the 1090 GS: 

[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0130 

Requirement The time of applicability conveyed in the 1090 GS reports shall have an abso-
lute accuracy relative to UTC of ±0.1 seconds or less. 

Title TOA Accuracy 

Status <In Progress> 

Rationale ED-161 requirement 

Category <Performance> 

Validation Method  
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Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0004 <Full> 

 

3.4 Safety & Security 

Safety requirements have been identified with regard to 

 Duplicate Addresses Sec. 3.4.1 

 Emergency Indications Sec. 3.4.2 

Security requirements are presented in Sec. 3.4.3. 

3.4.1 Duplicate Addresses 

The following Duplicate Address handling requirements are derived from ADS-B RAD requirements 
stated in ED-161, see App. C.1. 

[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0150 

Requirement The 1090 GS shall be able to detect and report duplicate 24-bit addresses with-
in the same reception coverage area with a probability of 99%. 

Title GS_Duplicate 

Status <In Progress> 

Rationale ED-161 (and ED-129) requirement 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0013 <Partial> 

 

3.4.2 Emergency Indications 

The following requirements on Emergency Indications are derived from ADS-B RAD requirements 
stated in ED-161, see App. C.1. 

[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0180 

Requirement The 1090 GS shall be able to detect a change of emergency and SPI infor-
mation provided by the ADS-B aircraft domain, and include it in a target report 
within no longer than 8 seconds, with a  probability of 95% En Route19.     

Title GS Energency 

Status <In Progress> 

Rationale ED-161 requirement 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0019 <Full> 
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[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0210 

Requirement The 1090 GS shall detect a change of Emergency and SPI information within a 
time interval of 5 seconds with a probability of 95% in TMA19.  

Title GS_Emergency_TMA 

Status <In Progress> 

Rationale ED-161 Requirement 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0023 <Full> 

 

3.4.3 Security Enhancements 

Security enhancements are listed separately for  

 Enhanced Target report validation via WAM Integration Sec. 3.4.3.1 

 TOA versus Distance Validation  Sec. 3.4.3.2 

 Power versus Distance Validation Sec. 3.4.3.3 

 Angle of Arrival Validation Sec. 3.4.3.4 

 Track Consistency Verification  Sec. 3.4.3.5 

 Behavioural analysis of targets Sec. 3.4.3.6 

 Time Differential of Arrival Techniques Sec. 3.4.3.7 

 ADS-B target report update by WAM system Sec. 3.4.3.8 

 Range Measurement from active interrogation Sec. 3.4.3.9 

It is noted that  

 equipment control and status requirements are listed in Sec. 3.1.3; 

 external interface requirements are listed in Sec. 3.9. 

3.4.3.1 Enhanced Target report validation via WAM Integration 

The following WAM Integration requirements are derived from the Iteration 1 requirements stated in 
ref. [19] and [1], and analysed in App. C.3.1. 

[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0030 

Requirement The 1090 GS WAM Integration function shall  extract at least the following items 
from each ATX020 report received: 
 I020/041 
 I020/042 
 I020/100 
 I020/070 
 I020/220 
 I020/245 
 I020/140 
 

Title WAM_Atx20_Items 

Status <In Progress> 

Rationale Decoding of WAM target reports for the EAM integration function, see  
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Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0002 <Full> 

<SATISFIES> <Enabler> REQ-15.04.05.a-D20-0030.0001 <Partial> 

 
 
 [REQ] 

Identifier REQ-15.04.05.a-D05-0030.0060 

Requirement If ATX019 message reception is activated and no ATX019 message has been 
received during a preconfigured timeout period, the 1090 GS shall issue an ap-
propriate ATX023 status report. 

Title WAM Timeout 

Status <In Progress> 

Rationale WAM Integration requirement, see App. C.3.1 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0003 <Partial> 

 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0080 

Requirement The 1090 GS WAM Integration function shall extract at least the following items 
from the received ATX019 reports: 
 I019/140 
 I019/550 
 

Title GS_I_ATX019 

Status <In Progress> 

Rationale WAM Integration requirement,  

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0004 <Full> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0090 

Requirement The ADS - B/WAM Validity check ( see REQ-15.04.05.a-D05-0030.0140 and 
0030.0150)  shall be performed only in case the information reported in 
I019/550 respects the following condition: NOGO = 00. 

Title ADS B WAM V CHECK1 

Status <In Progress> 

Rationale WAM Integration requirement, see App. C.3.1 

Category <Safety> 

Validation Method  

Verification Method <Test> 
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[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0005 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0100 

Requirement The ADS-B/WAM Validity check (see REQ-15.04.05.a-D05-0030.0140 and 
0030.0150) shall not be performed when the I019/550 subfield in incoming 
ATX019 reports indicates the following condition: NOGO = 10 or =11 or =01. 

Title ADS_B_WAM_V_CHECK2 

Status <In Progress> 

Rationale WAM Integration requirement, see App. C.3.1 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0005 <Partial> 

 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0110 

Requirement For each target position update (Pre-validated Position) assembled from 1090 
ES data, the 1090 GS shall identify a relevant WAM target report (Reference 
Report) in order to perform the ADS – B/WAM Validity check (REQ-15.04.05.a-
D05-0030.0140 and 0030.0150).  

Title 1090ES WAM Association 

Status <In Progress> 

Rationale WAM position association with 1090 ES, see App. C.3.1 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0006 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0120 

Requirement The Pre Validated Position and Reference Report shall refer to the same time of 
applicability within a preset tolerance 

Title WAM time tolerance 

Status <In Progress> 

Rationale Timestamp tolerance of associated WAM position, see App. C.3.1  

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0006 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0130 

Requirement The Reference Report shall be determined using only those ATX020 Reports 
referring to the same aircraft 24 bit Address as the Pre-validated Position. 
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NOTE: The case of duplicate addresses is to be considered at a later stage 

Title REF_REPORT 

Status <In Progress> 

Rationale 1090 ES and WAM alignment by address, see App. C.3.1 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0006 <Partial> 

 
Ref. [2] has added further target report validation requirements, which result in the following additional 
1090 GS requirements for Iteration 2 (see Appendix B.2):     
 

Identifier REQ-15.04.05.a-D09-0030.0200 

Requirement The 1090 GS WAM Integration function shall be able to extract at least the 
following items from each received ATX020 report: 

- I020/110 Measured Height (Local Cartesian Coordinates) 
- I020/202 Calculated Track Velocity in Cartesian Coordinates 
-I020/250 Mode S MB Data 

 <In Progress> 

 <Security> 

 <Test> 

 
<SATISFIES> <ATMS Requirement> 0030.0001 <Partial> 

Identifier REQ-15.04.05.a-D09-0030.0205 

Requirement In addition to the process described in D05-0030.0110 (identification of relat-
ed WAM report), the 1090 GS shall be able to identify a relevant WAM target 
report (called Reference Report) each time one of the following messages is 
received: 

-Airborne Velocity Message (called Pre-validated Velocity) 
-Target State and Status Message (called Pre-validated Status) 
-Surface Position Message (called Pre-validated Surface) 

 <In Progress> 

 <Security> 

 <Test> 

 
<SATISFIES> <ATMS Requirement> 0030.0001 <Partial> 

Identifier REQ-15.04.05.a-D09-0030.0210 

Requirement The Pre-validated Velocity, the Pre-validated Status and the Pre-validated 
Surface Position shall refer to the same time of applicability of the Reference 
Report within a configurable tolerance 

 <In Progress> 

 <Security> 

 <Test> 

 
<SATISFIES> <ATMS Requirement> 0030.0001 <Partial> 

Identifier REQ-15.04.05.a-D09-0030.0215 

Requirement The reference report shall be determined using only those ATX020 Reports 
referring to the same Mode S 24-bit address reported in the 1090 ES Mes-
sage.  

 <In Progress> 

 <Security> 

 <Test> 

 
<SATISFIES> <ATMS Requirement> 0030.0002 <Partial> 
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Identifier REQ-15.04.05.a-D09-0030.0220 

Requirement In case of WAM target reports with duplicate Mode S addresses, the 1090 
GS WAM Integration function shall be able to resolve the ambiguity in order 
to correctly perform the validation of the report. 

 <In Progress> 

 <Security> 

 <Test> 

 
<SATISFIES> <ATMS Requirement> 0030.0002 <Full> 

Identifier REQ-15.04.05.a-D09-0030.0225 

Requirement If an Airborne Position Message is received, the 1090 GS WAM Integration 
function shall be able to compare the Measured Height indicated in the Ref-
erence Report with the altitude reported in the Pre-validated Position. 

 <In Progress> 

 <Security> 

 <Test> 

 
<SATISFIES> <ATMS Requirement> 0030.0003 <Partial> 

Identifier REQ-15.04.05.a-D09-0030.0230 

Requirement If the difference between the Measured Height indicated in the Reference 
Report and the altitude reported in the Pre-validated Position is greater than 
a configurable threshold, the ADS-B report shall be marked as “Suspicious 
for Altitude”. 

 <In Progress> 

 <Security> 

 <Test> 

 
<SATISFIES> <ATMS Requirement>  <Partial> 

Identifier REQ-15.04.05.a-D09-0030.0235 

Requirement If the difference between the Measured Height indicated in the Reference 
Report and the altitude reported in the Pre-validated Position is less than a 
configured threshold, the ADS-B report shall be marked as “Consistent for 
Altitude”. 

 <In Progress> 

 <Security> 

 <Test> 

 
<SATISFIES> <ATMS Requirement>  <Partial> 

 

Identifier REQ-15.04.05.a-D09-0030.0250 

Requirement If a Target State and Status Message is received, the 1090 GS WAM Inte-
gration function shall be able to perform the following checks: 

-Selected Altitude in the Pre-validated Status against the Selected Alti-
tude in the Mode S MB Data in the Reference Report; 

-Barometric Pressure Settings in the Pre-validated Status against Baro-
metric Pressure Settings in the Mode S MB Data in the Reference 
Report. 

 
  REQ-15.04.05.a-D19-0030.0007  

Identifier REQ-15.04.05.a-D09-0030.0255 

Requirement If a Velocity Message with information about Airspeed and Heading (sub-
types 3 and 4) is received, the 1090 GS WAM Integration function shall be 
able to perform the following comparisons: 

- True Airspeed in the Pre-validated Velocity Message against the True 
Airspeed in the Reference Report; 

- Indicated airspeed in the Velocity Message against the Indicated Air-
speed in the Reference Report; 
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- Magnetic Heading in the Pre-validated Velocity Message against the 
Magnetic Heading in the Reference Report; 

- Barometric Vertical Rate in the Pre-validated Velocity Message against 
the Barometric Altitude Rate in the Reference Report 

 
  REQ-15.04.05.a-D19-0030.0007  

Identifier REQ-15.04.05.a-D09-0030.0260 

Requirement If a Velocity Message with information about Velocity Over Ground (subtypes 
1 and 2) is received, the 1090 GS WAM Integration function shall be able to 
perform the following comparisons: 

-E/W Direction Bit, E/W Velocity, N/S Direction Bit, N/S Velocity in the 
Pre-validated velocity against True Track Angle and Ground Speed 
in the Reference Report; 

-Vertical Rate in the Pre-validated velocity Message against the Baro-
metric Altitude Rate in the Reference Report. 

 
  REQ-15.04.05.a-D19-0030.0007  

Identifier REQ-15.04.05.a-D09-0030.0265 

Requirement If a Surface Position Message is received, the 1090 GS WAM Integration 
function shall be able to perform the following comparisons: 

-Heading/Ground Track and Movement in the Pre-validated Surface 
against True Track Angle and Ground Speed in the Reference Re-
port; 

-Heading/Ground Track in the Pre-validated Surface against Magnetic 
Heading in the Reference Report. 

 
  REQ-15.04.05.a-D19-0030.0007  

Identifier REQ-15.04.05.a-D09-0030.0270 

Requirement The validation checks described in requirements D09-0030.0250, 0030.0255, 
0030.0260, and 0030.0265 shall be performed only if the relevant Mode S 
Enhanced data are available in the WAM report. 

 
  REQ-15.04.05.a-D19-0030.0007  

 

Identifier REQ-15.04.05.a-D09-0030.0275 

Requirement The validation checks described in requirements D09-0030.0250, 0030.0255, 
0030.0260, and 0030.0265 shall be performed verifying that the difference 
between the current parameter value included in the Reference Report and 
the equivalent one reported in the Pre-validated Report is less than a config-
urable threshold.  

 
  REQ-15.04.05.a-D19-0030.0007  

Identifier REQ-15.04.05.a-D09-0030.0280 

Requirement If at least one of the validation sub-checks reported in the requirements D09-
0030.0250, 0030.0255, 0030.0260, and 0030.0265 fails, the ADS-B report 
shall be marked as “Suspicious for Mode S Data”. 

 
  REQ-15.04.05.a-D19-0030.0007  

Identifier REQ-15.04.05.a-D09-0030.0285 

Requirement If all validation sub-checks described in requirements D09-0030.0250, 
0030.0255, 0030.0260, and 0030.0265 are positive, the ADS-B report shall 
be marked as “Consistent for Mode S Data”. 

 
  REQ-15.04.05.a-D19-0030.0007  

Identifier REQ-15.04.05.a-D09-0030.0290 

Requirement If the 1090 GS WAM Integration function cannot perform any of the tests 
specified in requirements D09-0030.0250, 0030.0255, 0030.0260, and 
0030.0265 due to the unavailability of Mode S Enhanced Data in the Refer-
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ence Report, the ADS-B report shall be marked as “Suspicious for Mode S 
Data” 

 
  REQ-15.04.05.a-D19-0030.0007  

Identifier REQ-15.04.05.a-D09-0030.0300 

Requirement If a Velocity Message with information about Velocity Over Ground (subtypes 
1 and 2) is received, the 1090 GS WAM Integration function shall be able to 
compare the Calculated Track Velocity in Cartesian Coordinates indicated in 
the Reference Report with the velocity reported in the Pre-validated Velocity. 

 
  REQ-15.04.05.a-D19-0030.0011  

Identifier REQ-15.04.05.a-D09-0030.0305 

Requirement If the difference between the Track Velocity indicated in the Reference Re-
port and the Airspeed reported in the Pre-validated Position is greater than a 
configurable threshold, the ADS-B report shall be marked as “Suspicious for 
Velocity”. 

 
  REQ-15.04.05.a-D19-0030.0011  

Identifier REQ-15.04.05.a-D09-0030.0310 

Requirement If the difference between the Calculated Track Velocity indicated in the Ref-
erence Report and the Airspeed reported in the Pre-validated Position is less 
than a configured threshold, the ADS-B report shall be marked as “Con-
sistent for Velocity”. 

 
  REQ-15.04.05.a-D19-0030.0011  

 

3.4.3.2 TOA versus Distance Validation 

The following Time of Arrival versus Distance validation requirements are derived from the Iteration 1 
requirements stated in ref. [19], and analysed in App. C.3.2:  

[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0020 

Requirement The 1090 GS TOA/Distance validation function shall be able to manage simul-
taneously n (with n >= 2) different Target Data streams coming from different 
1090 ES receive functions (=external sensors) 
NOTE: External sensors may be 1090 GS or 1090 ES receivers. Then data 
streams would be in ATX021 or in raw 1090 ES format, respectively. 

Title TOA Server 

Status <In Progress> 

Rationale D18 requirement 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0030 <Partial> 
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[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0060 

Requirement The 1090 GS TOA/Distance validation function shall be able to manage simul-
taneously n (with n >= 2) different System Operational Status Data streams, one 
per associated external sensor. 
 NOTE: External sensors may be 1090 GS or 1090 ES receivers. Then opera-
tional status data streams would be in ATX023 or in custom format, respectively. 

Title GS_SF_M 

Status <In Progress> 

Rationale See C.3.2 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0030 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0080 

Requirement If REQ-15.04.05.a-D05-0040.0070 is implemented and Time out expires [i.e. no 
System Operational Status Data information has been received during the 
timeout period], a relevant ATX023 notification shall be issued. 

Title TOA Remote Status Timeout 

Status <In Progress> 

Rationale See C.3.2 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0030 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0090 

Requirement In case one of the n external sensor Operational Status time outs expires, the 
1090 GS TOA/Distance validation function shall exclude the corresponding tar-
get data stream from the TOA/Distance Validity check. 

Title SR_OP_STATUS 

Status <In Progress> 

Rationale See C.3.2 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0030 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0100 

Requirement The TOA/Distance validation function shall be able to calculate the distance of 
each target from the associated sensor per target report received from that sen-
sor. 

Title GS CD T 

Status <In Progress> 
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Rationale See C.3.2 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0030 <Partial> 

 

Identifier REQ-15.04.05.a-D05-0040.0110 

Requirement The TOA/Distance validation function shall exclude from the TOA/Distance Va-
lidity check the target data streams coming from external sensors whose Opera-
tional status is not declared healthy. 

 See C.3.2 
 
  REQ-15.04.05.a-D18-0040.0031  

[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0120 

Requirement The TOA/Distance validation function shall verify, for each 1090 ES position 
message received by n (n>=2) different receive functions, that the following 
conditions are true: 

  
“Time of Reception of position message in the nearest ADS – B sensor 

<= Time of reception of position message – in the second nearest ADS 

– B sensor. 

AND 

“Target Distance from nearest ADS – B sensor <= Target Distance second 
nearest ADS – B sensor  

Title GS_SF_V_PM 

Status <In Progress> 

Rationale See C.3.2 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0031 <Partial> 

 

Identifier REQ-15.04.05.a-D05-0040.0124 

Requirement If a 1090 ES position message has been received by n < 2 external sensors, 
the 1090 GS TOA/Distance validation function shall mark it as “TOA/Distance 
Not Validated”. 

 See C.3.2 
 
  REQ-15.04.05.a-D18-0040.0031  

Identifier REQ-15.04.05.a-D05-0040.0128 

Requirement If a 1090 ES position message fails the TOA/Distance validity check per REQ-
15.04.05.a-0040.0120, then the 1090 GS TOA/Distance validation function 
shall mark it as “TOA/Distance Inconsistent”. 

 See C.3.2 
 
  REQ-15.04.05.a-D18-0040.0031  
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[REQ] 

Identifier REQ-15.04.05.a-D05-0040.0130 

Requirement If a 1090 ES position message passes the TOA/Distance validity check per 
REQ-15.04.05.a-0040.0120, then the 1090 GS TOA/Distance validation function 
shall mark it as “TOA/Distance Consistent”. 

Title TOA_Dist_Pass 

Status <In Progress> 

Rationale See C.3.2 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0031 <Partial> 

3.4.3.3 Power versus Distance Validation 
The following Power versus Distance validation requirements are derived from the Iteration 1 re-
quirements stated in ref. [19], and analysed in App. C.3.3: 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0050.0010 

Requirement The 1090 GS Power versus Distance validation function shall measure an ap-
propriate metric of the signal level of incoming 1090 ES position messages re-
ceived for targets in "target data maintenance" mode (see ED-129 chapter 3). 

Title PVD Measurement 

Status <In Progress> 

Rationale See C.3.3 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0040 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0050.0040 

Requirement The 1090 GS Power versus Distance validation function shall calculate (per ED-
129 App. F) the theoretical value of the chosen signal level metric for incoming 
1090 ES position messages received for targets in "target data maintenance" 
mode. 

Title PvD Calculation 

Status <In Progress> 

Rationale See C.3.3 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0042 <Full> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0043 <Full> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0044 <Full> 

 
 
 [REQ] 
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Identifier REQ-15.04.05.a-D05-0050.0080 

Requirement For each generated target position report, the Power versus Distance validation 
function shall compare the measured signal level metric with the calculated the-
oretical value. 

Title PvD_Comparison 

Status <In Progress> 

Rationale See C.3.3 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0045 <Full> 

 

3.4.3.4 Angle of Arrival Validation 
The following Angle of Arrival validation requirements are derived from the requirements stated in ref. 
[19], and analysed in App. C.3.4: 
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0060.0010 

Requirement The 1090 GS Angle of Arrival validation function shall register the real direction 
of arrival of each 1090 ES position message received for targets in "target data 
maintenance" mode. 

Title AoA Register 

Status <In Progress> 

Rationale See C.3.4 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0002 <Full> 

 
 [REQ] 

Identifier REQ-15.04.05.a-D05-0060.0040 

Requirement The 1090 GS Angle of Arrival validation function shall calculate the theoretical 
direction of arrival of each of the received 1090 ES position messages for tar-
gets in "target data maintenance" mode using the reported position and the 
known 1090 GS receiver location. 

Title AoA Direction 

Status <In Progress> 

Rationale See C.3.4 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0004 <Full> 
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[REQ] 

Identifier REQ-15.04.05.a-D05-0060.0050 

Requirement When the theoretical direction of arrival of a 1090 ES position message is con-
tained within the real sector of arrival, the Angle of Arrival Validation function 
shall mark the message as “valid”. 

Title C_DA_M 

Status <In Progress> 

Rationale See C.3.4 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0005 <Partial> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0060.0060 

Requirement When a calculated direction of arrival is not contained inside the real sector of 
arrival, the Angle of Arrival Validation function shall mark the message as "not 
matching". 

Title C DA NM 

Status <In Progress> 

Rationale See C.3.4 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0005 <Partial> 

 

3.4.3.5 Track Consistency Verification 
The following Track Consistency verification requirements are derived from the requirements stated in 
D18, ref. [19], Sec 3.4.2, as analysed in App. C.3.5 of this specification. 

 

Identifier REQ-15.04.05.a-D05-0070.0020 

Requirement For each incoming 1090 ES position message from any target in “data mainte-
nance mode”, the 1090 GS Track Consistency verification function shall verify 
track consistency by comparing the velocity values reported by that target 
against the velocity calculated using the reported target lat/long positions. 

 App. C.3.5 
<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0050 <Partial> 

Identifier REQ-15.04.05.a-D05-0070.0022 

Requirement The 1090 GS Track Consistency verification function shall mark position mes-
sages as “Velocity Inconsistent”, if the calculated velocity deviates from the 
reported one by a preset threshold (or more). 

 App. C.3.5 
<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0050 <Partial> 

Identifier REQ-15.04.05.a-D05-0070.0024 

Requirement The 1090 GS Track Consistency verification function shall mark position mes-
sages as “Velocity Consistent”, if the calculated velocity deviates from the re-
ported one by less than the preset threshold. 

 App. C.3.5 
<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0050 <Partial> 
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3.4.3.6 Behavioural analysis of targets 
 

Identifier REQ-15.04.05.a-D09-0100.0020 

Requirement The 1090 GS Track Velocity Consistency verification function shall mark 
target messages as “Velocity Inconsistent”, if the received velocity deviates 
from the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0030 

Requirement The 1090 GS Track Consistency verification function shall mark target mes-
sages as “Velocity Consistent”, if the received velocity is within the valid 
range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0050 

Requirement The 1090 GS Track Acceleration Consistency verification function shall mark 
target messages as “Acceleration Inconsistent”, if the received acceleration 
deviates from the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0060 

Requirement The 1090 GS Track Acceleration Consistency verification function shall mark 
target messages as “Acceleration Consistent”, if the received acceleration is 
within the valid range. 

 
  0040.0080  

 
 

Identifier REQ-15.04.05.a-D09-0100.0080 

Requirement The 1090 GS Track Acceleration Change Consistency verification function 
shall mark target messages as “Acceleration Change Inconsistent”, if the 
received acceleration change deviates from the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0090 

Requirement The 1090 GS Track Acceleration Change Consistency verification function 
shall mark target messages as “Acceleration Change Consistent”, if the re-
ceived acceleration change is within the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0110 

Requirement The 1090 GS Track Heading Consistency verification function shall mark 
target messages as “Heading Inconsistent”, if the received Heading deviates 
from the calculated value (out of predefined configurable range). 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0120 

Requirement The 1090 GS Track Heading Consistency verification function shall mark 
target messages as “Heading Consistent”, if the received Heading is within 
the valid range around calculated heading. 
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  0040.0080  

 
 

Identifier REQ-15.04.05.a-D09-0100.0140 

Requirement The 1090 GS Track Heading Change Consistency verification function shall 
mark target messages as “Heading Change Inconsistent”, if the received 
Heading change deviates from the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0150 

Requirement The 1090 GS Track Heading Change Consistency verification function shall 
mark target messages as “Heading Change Consistent”, if the received 
Heading change is within the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0170 

Requirement The 1090 GS Track Altitude Consistency verification function shall mark tar-
get messages as “Altitude Inconsistent”, if the received Altitude deviates from 
the valid value (out of predefined configurable range). 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0180 

Requirement The 1090 GS Track Altitude Consistency verification function shall mark tar-
get messages as “Altitude Consistent”, if the received Altitude is within the 
valid range of Altitude. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0200 

Requirement The 1090 GS Track Altitude Change Consistency verification function shall 
mark target messages as “Altitude Change Inconsistent”, if the received Alti-
tude change deviates from the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0210 

Requirement The 1090 GS Track Altitude Change Consistency verification function shall 
mark target messages as “Altitude Change Consistent”, if the received Alti-
tude change is within the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0230 

Requirement The 1090 GS Track Vertical Rate Consistency verification function shall 
mark target messages as “Vertical Rate Inconsistent”, if the received Vertical 
Rate deviates from the valid value (out of predefined configurable range). 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0240 

Requirement The 1090 GS Track Vertical Rate Consistency verification function shall 
mark target messages as “Vertical Rate Consistent”, if the received Vertical 
Rate is within the valid range of Vertical Rate. 

 
  0040.0080  
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Identifier REQ-15.04.05.a-D09-0100.0260 

Requirement The 1090 GS Track Vertical Rate Change Consistency verification function 
shall mark target messages as “Vertical Rate Change Inconsistent”, if the 
received Vertical Rate change deviates from the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0270 

Requirement The 1090 GS Track Vertical Rate Change Consistency verification function 
shall mark target messages as “Vertical Rate Change Consistent”, if the re-
ceived Vertical Rate change is within the valid range. 

 
  0040.0080  

 

Identifier REQ-15.04.05.a-D09-0100.0280 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Velocity Consistency verification function shall 
verify track velocity consistency by comparing the velocity value reported by 
that target against the valid velocity range for each “ADS-B Emitter Category 
SET” Code independently. 

 
  0040.0082  

Identifier REQ-15.04.05.a-D09-0100.0290 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Acceleration Consistency verification function 
shall verify track Acceleration consistency by comparing the acceleration 
value (calculated from the last two velocity values) against the valid accelera-
tion range for each “ADS-B Emitter Category SET” Code independently. 

 
  0040.0082  

 

Identifier REQ-15.04.05.a-D09-0100.0300 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Acceleration Change Consistency verification 
function shall verify track Acceleration Change consistency by comparing 
the acceleration change (calculated from the last two calculated acceleration 
values) against the valid acceleration change range for each “ADS-B Emitter 
Category SET” Code independently. 

 
  0040.0082  

 

Identifier REQ-15.04.05.a-D09-0100.0310 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Heading Consistency verification function shall 
verify track Heading consistency by comparing the Heading value (received 
from a/c) against the calculated Heading (calculated from the last two posi-
tion values) for each “ADS-B Emitter Category SET” Code independently. 

 
  0040.0082  

 

Identifier REQ-15.04.05.a-D09-0100.0320 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Heading Change Consistency verification function 
shall verify track Heading Change consistency by comparing the Heading 
change (calculated from the last two calculated Heading values) against the 
valid Heading change range for each “ADS-B Emitter Category SET” Code 
independently. 
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  0040.0082  

 

Identifier REQ-15.04.05.a-D09-0100.0330 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Altitude Consistency verification function shall 
verify track Altitude consistency by comparing the Altitude value (received 
from a/c) against the valid Altitude range for each “ADS-B Emitter Category 
SET” Code independently. 

 
  0040.0082  

 

Identifier REQ-15.04.05.a-D09-0100.0340 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Altitude Change Consistency verification function 
shall verify track Altitude Change consistency by comparing the Altitude 
change (calculated from the last two Altitude values) against the valid Alti-
tude change range for each “ADS-B Emitter Category SET” Code inde-
pendently. 

 
  0040.0082  

 

Identifier REQ-15.04.05.a-D09-0100.0350 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Vertical Rate Consistency verification function 
shall verify track Vertical Rate consistency by comparing the Vertical Rate 
value (received from a/c) against the valid Vertical Rate range for each 
“ADS-B Emitter Category SET” Code independently. 

 
  0040.0082  

 

Identifier REQ-15.04.05.a-D09-0100.0360 

Requirement For each incoming 1090 ES message from any target in “data maintenance 
mode”, the 1090 GS Track Vertical Rate Change Consistency verification 
function shall verify track Vertical Rate Change consistency by comparing 
the Vertical Rate change (calculated from the last two Vertical Rate values) 
against the valid Vertical Rate change range for each “ADS-B Emitter Cate-
gory SET” Code independently. 

 
  0040.0082  

 

Identifier REQ-15.04.05.a-D09-0100.0460 

Requirement While the Track Velocity Consistency verification function is deactivated, the 
1090 GS shall set the specific BAR Velocity internal indicator to 10 (=not 
validated for velocity value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0470 

Requirement For each target marked by the Track Velocity Consistency verification func-
tion as “Velocity Inconsistent”, the 1090 GS system shall set the specific 
BAR Velocity internal indicator to 01. 

 
  0040.0086  

 

Identifier REQ-15.04.05.a-D09-0100.0480 

Requirement For each target marked by the Track Velocity Consistency verification func-
tion as “Velocity Consistent”, the 1090 GS system shall set the specific BAR 
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Velocity internal indicator to 00. 
 
  0040.0086  

 

Identifier REQ-15.04.05.a-D09-0100.0490 

Requirement While the Track Acceleration Consistency verification function is deactivated, 
the 1090 GS shall set the specific BAR Acceleration internal indicator to 10 
(=not validated for Acceleration value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0500 

Requirement For each target marked by the Track Acceleration Consistency verification 
function as “Acceleration Inconsistent”, the 1090 GS system shall set the 
specific BAR Acceleration internal indicator to 01. 

 
  0040.0086  

 

Identifier REQ-15.04.05.a-D09-0100.0510 

Requirement For each target marked by the Track Acceleration Consistency verification 
function as “Acceleration Consistent”, the 1090 GS system shall set the spe-
cific BAR Acceleration internal indicator to 00. 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0520 

Requirement While the Track Acceleration Change Consistency verification function is de-
activated, the 1090 GS shall set the specific BAR Acceleration Change in-
ternal indicator to 10 (=not validated for Acceleration Change value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0530 

Requirement For each target marked by the Track Acceleration Change Consistency veri-
fication function as “Acceleration Change Inconsistent”, the 1090 GS system 
shall set the specific BAR Acceleration Change internal indicator to 01. 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0540 

Requirement For each target marked by the Track Acceleration Change Consistency veri-
fication function as “Acceleration Change Consistent”, the 1090 GS system 
shall set the specific BAR Acceleration Change internal indicator to 00. 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0550 

Requirement While the Track Heading Consistency verification function is deactivated, the 
1090 GS shall set the specific BAR Heading internal indicator to 10 (=not 
validated for Track Heading value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0560 

Requirement For each target marked by the Track Heading Consistency verification func-
tion as “Heading Inconsistent”, the 1090 GS system shall set the specific 
BAR Heading internal indicator to 01. 

 
  0040.0086  
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Identifier REQ-15.04.05.a-D09-0100.0570 

Requirement For each target marked by the Track Heading Consistency verification func-
tion as “Heading Consistent”, the 1090 GS system shall set the specific BAR 
Heading internal indicator to 00. 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0580 

Requirement While the Track Heading Change Consistency verification function is deac-
tivated, the 1090 GS shall set the specific BAR Heading Change internal 
indicator to 10 (=not validated for Heading Change value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0590 

Requirement For each target marked by the Track Heading Change Consistency verifica-
tion function as “Heading Change Inconsistent”, the 1090 GS system shall 
set the specific BAR Heading Change internal indicator to 01. 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0600 

Requirement For each target marked by the Track Heading Change Consistency verifica-
tion function as “Heading Change Consistent”, the 1090 GS system shall set 
the specific BAR Heading Change internal indicator to 00. 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0610 

Requirement While the Track Altitude Consistency verification function is deactivated, the 
1090 GS shall set the specific BAR Altitude internal indicator to 10 (=not val-
idated for Altitude value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0620 

Requirement For each target marked by the Track Altitude Consistency verification func-
tion as “Altitude Inconsistent”, the 1090 GS system shall set the specific 
BAR Altitude internal indicator to 01. 

 
  0040.0086  

 

Identifier REQ-15.04.05.a-D09-0100.0630 

Requirement For each target marked by the Track Altitude Consistency verification func-
tion as “Altitude Consistent”, the 1090 GS system shall set the specific BAR 
Altitude internal indicator to 00. 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0640 

Requirement While the Track Altitude Change Consistency verification function is deac-
tivated, the 1090 GS shall set the specific BAR Altitude Change internal in-
dicator to 10 (=not validated for Altitude Change value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0650 

Requirement For each target marked by the Track Altitude Change Consistency verifica-
tion function as “Altitude Change Inconsistent”, the 1090 GS system shall 
set the specific BAR Altitude Change internal indicator to 01. 

 
  0040.0086  
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Identifier REQ-15.04.05.a-D09-0100.0660 

Requirement For each target marked by the Track Altitude Change Consistency verifica-
tion function as “Altitude Change Consistent”, the 1090 GS system shall set 
the specific BAR Altitude Change internal indicator to 00. 

 
  0040.0086  

 

Identifier REQ-15.04.05.a-D09-0100.0670 

Requirement While the Track Vertical Rate Consistency verification function is deactivat-
ed, the 1090 GS shall set the specific BAR Vertical Rate internal indicator to 
10 (=not validated for Vertical Rate value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0680 

Requirement For each target marked by the Track Vertical Rate Consistency verification 
function as “Vertical Rate Inconsistent”, the 1090 GS system shall set the 
specific BAR Vertical Rate internal indicator to 01. 

 
  0040.0086  

 

Identifier REQ-15.04.05.a-D09-0100.0690 

Requirement For each target marked by the Track Vertical Rate Consistency verification 
function as “Vertical Rate Consistent”, the 1090 GS system shall set the 
specific BAR Vertical Rate internal indicator to 00. 

 
  0040.0086  

 

Identifier REQ-15.04.05.a-D09-0100.0700 

Requirement While the Track Vertical Rate Change Consistency verification function is 
deactivated, the 1090 GS shall set the specific BAR Vertical Rate Change 
internal indicator to 10 (=not validated for Vertical Rate Change value). 

 
  0040.0086  

Identifier REQ-15.04.05.a-D09-0100.0710 

Requirement For each target marked by the Track Vertical Rate Change Consistency veri-
fication function as “Vertical Rate Change Inconsistent”, the 1090 GS system 
shall set the specific BAR Vertical Rate Change internal indicator to 01. 

 
  0040.0086  

 

Identifier REQ-15.04.05.a-D09-0100.0720 

Requirement For each target marked by the Track Vertical Rate Change Consistency veri-
fication function as “Vertical Rate Change Consistent”, the 1090 GS system 
shall set the specific BAR Vertical Rate Change internal indicator to 00. 

 
  0040.0086  

 

3.4.3.7 Time Differential of Arrival Techniques 

In accordance with D19, ref. [2], the TDOA technique will allow verification of the integrity of the ADS-
B position extracted from 1090 ES messages by checking its conformance to the hyperboloid recon-
structed inside the 1090 GS via the TDOA technique. This hyperboloid is elaborated taking as input 
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the Times of Arrival of the same 1090 ES message at multiple 1090 GS or receiver function locations. 
Therefore for this enhancement there are two possible 1090 GS configurations:   

 Multiple Ground Stations with overlapping coverage connected to a central processing system. 

 receiver functions 

The TDOA requirements specified in D19, ref. [2], have been elaborated into the following 1090 GS 
requirements, see Appendix B.4 

Identifier REQ-15.04.05.a-D09-0120.0030 

Requirement The 1090 GS TDOA validation function shall be able to process a number (n 
>= 2) of TOA (one TOA per 1090 GS in the cluster or 1090 GS receiving 
function) for each 1090 ES position message received from the same target. 

 B.4 
 
  0040.0040  

 

Identifier REQ-15.04.05.a-D09-0120.0040 

Requirement The 1090 GS TDOA validation function shall be able to generate the Time 
Differential Of Arrival (TDOA) hyperboloid from the TOAs associated with the 
same 1090 ES position message per req. D09-0120.0030. 

 B.4 
 
  0040.0040  

 

Identifier REQ-15.04.05.a-D09-0120.0050 

Requirement The 1090 GS TDOA validation function shall validate the ADS-B 3D position 
information derived from each 1090 ES message using as reference the 
TDOA hyperboloid generated per  req. D09-0120.0040. 

 B.4 
 
  0040.0042  

 

Identifier REQ-15.04.05.a-D09-0120.0060 

Requirement The ADS-B position shall be considered “VALID” if the distance between the 
ADS-B 3D position and the corresponding TDOA hyperboloid is below a 
threshold. 

 B.4 
 
  0040.0042  

 
 

3.4.3.8 ADS-B target report update by WAM system 

The objective of this Iteration 3 enhancement is to increase the robustness and integrity of ADS-B 
system output by using WAM system target reports (ATX020 format) when 1090ES data are not 
available. It assumes that the 1090 GS has the capability to receive and decode ATX020 reports per 
REQ-15.04.05.a-D05-0030.0030 from Iteration 1. 

The following 1090 GS requirements have been identified in App. A.17:  

Identifier REQ-15.04.05.a-D13-0030.0010 

Requirement The 1090 GS shall include a “WAM system target report update” function 
permitting the use of WAM ATX020 target reports as input for the genera-
tion of ATX021 reports when 1090ES data are not available 

 WAM Target Report Substitution Function 
 

                                                      
7 Configuration related 1090 GS requirements have been placed in Sec. 3.1.3.1.3, while 1090 GS output requirements have 

been placed Sec. 3.9. 
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Identifier REQ-15.04.05.a-D13-0030.0020 

Requirement WAM Target Report substitution shall only apply when the 1090 GS oper-
ates in periodic reporting mode. 

 
 

Identifier REQ-15.04.05.a-D13-0030.0030 

Requirement WAM Target Report substitution shall start with the first missing  periodic 
ADS-B target report. 

 
 

Identifier REQ-15.04.05.a-D13-0030.0050 

Requirement WAM Target Report substitution shall be applicable only when the track 
status (ATX020: I020/170 Track Status, CNF subfield) of the candidate 
WAM target report shows “Confirmed Track”. 

 
 

Identifier REQ-15.04.05.a-D13-0030.0060 

Requirement The 1090 GS shall  use the following information from WAM  target report 
updates in case of WAM Target Report substitution: 

 Time of Applicability for position ; 

 Target position in WGS 84 latitude and longitude ; 

 Target barometric altitude (Flight Level) ; 

 Ground Bit Set (GBS) information, if available. 
 
 

Identifier REQ-15.04.05.a-D13-0030.0080 

Requirement In case of WAM Target Report substitution the 1090 GS shall use in the 
ADS-B report  WAM target position data as is, i.e. without any extrapolation 
or smoothing. 

 
 

Identifier REQ-15.04.05.a-D13-0030.0110 

Requirement The 1090 GS shall set the position quality indicators (NIC, NUCp and NACp 
- item I021/090) in ATX021 reports generated with WAM target position in-
formation to their lowest possible level, i.e. to the value “invalid” or “not ap-
plicable” as appropriate. 

 
 

Identifier REQ-15.04.05.a-D13-0030.0120 

Requirement ATX021 fields, which are not replaced by data from WAM system updates, 
shall be reported according to their validity times per ED-129. 

 
 

3.4.3.9 Range Measurement from active interrogation 

This Iteration 3 enhancement proposes to increase the security of ADS-B reports by validating the 
target range derived from the ADS-B reported position with the range that can be calculated from the 
round trip delay of replies to active interrogations from the 1090 GS. It requires that the 1090 GS pos-
sesses active interrogation capability and can receive Mode S replies. 
 
The following 1090 GS requirements have been determined from the analysis in App. A.28: 

                                                      
8 Configuration related 1090 GS requirements have been placed in Sec. 3.1.3.9, while interface requirements have been 

placed in Sec. 3.9.  
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Identifier REQ-15.04.05.a-D13-0130.0015 

Requirement The 1090 GS shall be able to interrogate ADS-B targets using at least se-
lective UF5 interrogations. 

 
 

Identifier REQ-15.04.05.a-D13-0130.0050 

Requirement The 1090 GS shall be able to time stamp and record the Time Of Interroga-
tion (TOI) of each transmitted interrogation. 

 
 

Identifier REQ-15.04.05.a-D13-0130.0070 

Requirement The 1090 GS shall be able to receive Mode S replies and time stamp and 
record their Time Of Arrival (TOA) 

 
 

Identifier REQ-15.04.05.a-D13-0130.0080 

Requirement For each pair interrogation/reply, the 1090 GS (intended to be equipped with 
a single receiving station) shall be able to calculate the Round Trip Delay 
(RTD). 

   
 
 

Identifier REQ-15.04.05.a-D13-0130.0090 

Requirement The 1090 GS shall be able to associate each calculated RTD to an ADS-B 
target in coverage. 

 
 

Identifier REQ-15.04.05.a-D13-0130.0110 

Requirement The 1090 GS shall discard any RTD higher than a preset maximum validity 
period. 

 
 
 

Identifier REQ-15.04.05.a-D13-0130.0140 

Requirement The 1090 GS shall mark as “NOT VALIDATED” any ADS-B target position 
update for which the validity of the associated RTD has expired, or if there is 
no associated RTD. 

 
 
 

Identifier REQ-15.04.05.a-D13-0130.0150 

Requirement At each ADS-B target position update, if the RTD of the corresponding tar-
get is valid, the 1090 GS shall calculate the sphere of radius R, centered on 
the 1090 GS;  

where  R=c*RTD/2 

 

Identifier REQ-15.04.05.a-D13-0130.0170 

Requirement The 1090 GS shall  mark the ADS-B position as :  

 “VALID” if the distance between the ADS-B 3D position and the 
RTD sphere generated per REQ-15.04.05.a-D13-0130.0150 is low-
er than a preset threshold;  

 “NOT VALID” otherwise. 
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3.4.4 Integrity 

In addition to the integrity related ED129_REQ_11 requirement for NRA airspaces, two additional in-
tegrity requirements have been identified: 

 [REQ] 

Identifier REQ-15.04.05.a-D05-0010.0100 

Requirement The probability of a 1090 GS integrity failure in a RAD airspace shall be 1E-05 
or less per hour. 

Title GS_RAD_Integrity  

Status <In Progress> 

Rationale E-161 requirement 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0001 <Full> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0080.0090 

Requirement The probability of a 1090 GS integrity failure is an APT environment shall be 
5.00E-04 or less per hour. 

Title GS APT Integrity  

Status <In Progress> 

Rationale E-163 requirement 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0022.0005 <Full> 

 
 

3.5 Maintainability 

No maintainability requirements have been identified. 

3.6 Reliability 

3.6.1 Availability 
The availability provisions in ED-129 apply (see ED129_REQ_16). 

3.6.2 Continuity 
ED-129 does not set continuity requirements   as it considers them an issue for local implementation. 
ED-161 and 163 specify continuity requirements for the   « Ground ADS-B receive function », which 
lead to the following consolidated 1090 GS requirement :   
 
[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0110 

Requirement The probability of a 1090 GS continuity failure shall be 1E-05 or less per hour 

Title GS_Continuity 

Status <In Progress> 
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Rationale ED-161 requirement covering also ED-163 

Category <Reliability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0020.0002 <Full> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D19-0022.0006 <Full> 

3.7 Component Internal Data Requirements 

This specification does not prescribe any particular internal 1090 GS component architecture. 

3.8 Design and Construction Constraints 

No design or construction constraints have been identified. 

3.9 1090 GS Interface Requirements 

In accordance with the traceability analysis presented in Appendix A to  Appendix C the 1090 GS has 
the interface requirements listed in the subsections below: 

Subsection Page 

1. Baseline 72 

2. WAM Integration 73 

3. Network Bandwidth Optimisation 75 

4. TOA versus Distance 75 

5. Power versus Distance 76 

6. Angle of Arrival 77 

7. Behavioural Analysis 78 

8. Track Consistency Verification 78 

9. Time Differential of Arrival 78 

10. Range Measurement from active interrogation 79 

The interface specification of the 1090 GS is provided in ref. [17] on the basis of the requirements 
identified in this document.                                                             

1. Baseline 

[REQ] 

Identifier REQ-15.04.05.a-D05-0010.0060 

Requirement The 1090 GS shall compile ATX021 reports (per the provisions in ref. [17]) for 
targets within its (configurable) coverage volume and forward them to client sys-
tems over a data network. 

Title GS_Forward 

Status <In Progress> 

Rationale Basic D18 assumption and ED-129 requirement 

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 
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<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0010.0001 <Partial> 

 

[REQ] 

Identifier REQ-15.04.05.a-D05-0000-0020 

Requirement The 1090 GS shall compile ATX023 status reports and forward them to client 
systems over a data network in accordance with the applicable ED-129 provi-
sions per Appendix E and including the ATX023 additions specified in Sec. 3.4 
of this document.  

Title ATX023 Compliance 

Status <In Progress> 

Rationale ATX023 reporting is required by for ED-129 compliance and also by the en-
hancements listed in Sec. 3.4.  

Category <Interoperability> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <Enabler> ED-129 <Full> 

 

2. WAM Integration 

a. Iteration 1 requirements 

Identifier REQ-15.04.05.a-D05-0030.0015 

Requirement The 1090 GS WAM integration function shall be able to receive and decode 
ATX020 v1.7 target reports from WAM systems. 

 
  0030.0001  

 

Identifier REQ-15.04.05.a-D05-0030.0035 

Requirement The 1090 GS WAM integration function shall be able to receive and decode 
WAM system status messages in ATX019 v1.2 format. 

 <In Progress> 
 
  REQ-15.04.05.a-D18-0030.0003  

[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0070 

Requirement If ATX019 reception is activated and the Time out specified in 0030.0060 ex-
pires, then the WAI bits in ATX021 target reports shall be set to the value 10 (=  
not validated by the WAM function) while this condition persists. 

Title WAM Nonvalidated reports 

Status <In Progress> 

Rationale WAM Integration requirement, see App. C.3.1 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0003 <Partial> 

[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0102 

Requirement If the ADS-B/WAM Validity check is not performed because of  the conditions 
stated in REQ-15.04.05.a-0030.0100,  the 1090 GS shall issue ATX021 reports 
with the WAI bits set to the value 10 (=not validated by the WAM integration 
function), ref.  [17]. 
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Title WAM_ATX019_NOGO_ATX021 

Status <In Progress> 

Rationale WAM Integration requirement, see App. C.3.1 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0005 <Partial> 

[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0104 

Requirement If the ADS-B/WAM Validity check is not performed because of the conditions 
stated in REQ-15.04.05.a-0030.0100, the 1090 GS shall issue an appropriate 
ATX023 message. 

Title ADS ATX019 NOGO ATX023 

Status <In Progress> 

Rationale WAM Integration requirement, see App. C.3.1 

Category <Safety> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0005 <Partial> 

[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0140 

Requirement If the distance between the Pre Validated Position and the position indicated in 
the associated WAM Reference Report is less than a preset threshold, the Pre 
Validated Position shall be reported in ATX021 with the WAI bits set to 00 (= 
consistent with WAM), ref.  [17].  

Title ADSB_and_WAM_Valid 

Status <In Progress> 

Rationale Positive result of validity check with WAM position, see App. C.3.1 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0007 <Partial> 

[REQ] 

Identifier REQ-15.04.05.a-D05-0030.0150 

Requirement If the distance between the Pre Validated Position and the position indicated in 
the associated WAM Reference Report is greater than the preset threshold The 
Pre Validated Position shall be reported in ATX021 with the WAI bits set to 01 
(=inconsistent with WAM), ref.  [17]. 

Title ADSB and WAM NotValid 

Status <In Progress> 

Rationale Negative result of validity check with WAM position, see App. C.3.1 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0030.0007 <Partial> 
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Identifier REQ-15.04.05.a-D09-0030.0320 

Requirement The 1090 GS WAM Integration function shall be able to report the results of the 
checks specified in D09-0030.0300, 0305, and 0310 checks by means of the 
ATX021 report WAI bits as follows: 
 

Position 
test result 

Velocity 
Test result 

Altitude 
test result 

Mode S test 
 result 

ATX021 
WAI bits  

Consistent Consistent Consistent Consistent 00 
Not 
performed 

Not 
performed 

Not 
performed 

Not 
performed 

10 

Consistent Consistent Consistent Suspicious 11 
All other poss ble combinations 01 

  
Note: the meaning of the WAI bits is the following: 

-00 the report is VALID 
-01 the report is NOT VALID 
-10 the report is NOT VALIDATED 
-11 the report is VALID EXCLUDING MODE S DATA 

 
 
  REQ-15.04.05.a-D19-0030.0012  

  REQ-15.04.05.a-D19-0030.0004  

  REQ-15.04.05.a-D19-0030.0008  

 

c. Requirements added in Iteration 3 

Identifier REQ-15.04.05.a-D13-0030.0130 

Requirement The 1090 GS shall indicate WAM target report substitutions through an ap-
propriate error condition field to be added in I021/040. 

 

Identifier REQ-15.04.05.a-D13-0030.0140 

Requirement The 1090 GS shall report the activations and deactivations of the WAM 
Target Report update function in an appropriate ATX023 status report. 

 

 

3. Network Bandwidth Optimisation 

Identifier REQ-15.04.05.a-D09-0090.0720 

Requirement The 1090 GS shall indicate periodically (and on an event driven basis in 
case of change) its currently applied Degradation Level on ATX023 reports, 
with a period configurable over its external CMI. 

 
  0000.0042  

4. TOA/Distance 

Identifier REQ-15.04.05.a-D05-0040.0025 

Requirement If the 1090 GS TOA/Distance Validation function uses data from external 
1090 GS, then it shall be able to receive and decode ATX021 target reports 
from these systems. 

 
  0040.0030  

Identifier REQ-15.04.05.a-D05-0040.0065 

Requirement If the 1090 GS TOA/Distance Validation function uses 1090 GS as external 
sensors, then it should be able to receive and decode ATX023 status mes-
sages from these systems. 

 
  0040.0030  

Identifier REQ-15.04.05.a-D05-0040.0140 

Requirement For each 1090 ES position message marked as “TOA/Distance Not Validat-
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ed”, the 1090 GS shall issue the corresponding ATX021 report with the TOA 
bits set to the value 10, ref.  [17]. 

 See C.3.2 
 
  REQ-15.04.05.a-D18-0040.0031  

Identifier REQ-15.04.05.a-D05-0040.0150 

Requirement For each 1090 ES position message marked as “TOA/Distance Consistent”, 
the 1090 GS shall issue the corresponding ATX021 report with the TOA bits 
set to the value 00, ref.  [17]. 

 See C.3.2 
 
  REQ-15.04.05.a-D18-0040.0031  

Identifier REQ-15.04.05.a-D05-0040.0160 

Requirement For each 1090 ES position message marked as “TOA/Distance Inconsistent”, 
the 1090 GS shall issue the corresponding ATX021 report with the TOA bits 
set to the value 01, ref.  [17]. 

 See C.3.2 
 
  REQ-15.04.05.a-D18-0040.0031  

5. Power versus Distance 

[REQ] 

Identifier REQ-15.04.05.a-D05-0050.0100 

Requirement If the difference between theoretical and measured signal level metric values 
exceeds a preset threshold, then the 1090 GS shall issue the resulting 
ATX021 report with the PRV bits set to 01 (= power/distance inconsistent), 
ref.  [17].  

Title Distance_Power_NOK 

Status <In Progress> 

Rationale See C.3.3 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0046 <Full> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0047 <Full> 

 
[REQ] 

Identifier REQ-15.04.05.a-D05-0050.0104 

Requirement If the difference between theoretical and measured signal level metric values 
does not exceed the preset threshold, then the 1090 GS shall issue the re-
sulting ATX021 report with the PRV bits set to 00 (=  power/distance con-
sistent), ref.  [17]. 

Title Distance Power OK 

Status <In Progress> 

Rationale See C.3.3 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0046 <Full> 
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[REQ] 

Identifier REQ-15.04.05.a-D05-0050.0108 

Requirement While the power versus distance validation function is deactivated, the 1090 
GS shall issue ATX021 report with the PRV bits set to 10 (=power versus 
distance not validated), ref.  [17]. 

Title Distance_Power_Not_Available 

Status <In Progress> 

Rationale See C.3.3 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0046 <Full> 

 

6. Angle of Arrival 

Identifier REQ-15.04.05.a-D05-0060.0018 

Requirement While the Angle of Arrival validation function is not activated, the 1090 GS 
shall issue all ATX021 reports with the AoA bits set to 10 (=not validated by 
the AoA function), ref. [17].  

 See C.3.4 and ref. [17] 
 
  REQ-15.04.05.a-D18-0040.0001  

 

[REQ] 

Identifier REQ-15.04.05.a-D05-0060.0070 

Requirement When a received 1090 ES position message is marked by the Angle of Arrival 
validation function as “not matching”,  and the n - 1 previous consecutive posi-
tion messages for the same target were also marked as "not matching", the 
1090 GS shall set the AoA bits in the resulting ATX021 report to the value 01 
(=direction of arrival inconsistency), ref.  [17]. 

Title AoA Inconsistency 

Status <In Progress> 

Rationale See C.3.4 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0006 <Partial> 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0007 <Full> 

 
 

Identifier REQ-15.04.05.a-D05-0060.0074 

Requirement When a 1090 ES position message is received and marked by the Angle of 
Arrival validation function as “not matching”, and the m previously received 
consecutive position messages were also marked “not matching” but m is less 
than n -1, then the 1090 GS shall issue the corresponding ATX021 report 
with the AoA bits set to 00 (=consistent direction of arrival), ref.  [17]. 

 See C.3.4 
 
  -0040.0006  
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 [REQ] 

Identifier REQ-15.04.05.a-D05-0060.0076 

Requirement When a 1090 ES position message is received and marked by the Angle of 
Arrival validation function as “valid”, the 1090 GS shall issue the correspond-
ing ATX021 report with the AoA bits set to 00 (=consistent direction of arrival), 
ref.  [17]. 

Title Angle Discrepancy 

Status <In Progress> 

Rationale See C.3.4 

Category <Security> 

Validation Method  

Verification Method <Test> 

 
[REQ Trace] 
Relationship Linked Element Type Identifier Compliance 

<SATISFIES> <ATMS Requirement> REQ-15.04.05.a-D18-0040.0006 <Partial> 

 

7. Behavioural Analysis 

Identifier REQ-15.04.05.a-D09-0100.0730 

Requirement Behavioural Analysis results shall be reported in the corresponding ATX021 
report through a consolidated BAR indicator whose value is derived from the 
values of the specific BAR internal indicators plus the PVC internal indicator 
((“Position Change versus Velocity” from Iteration 1, see req. D05-
0070.0020) as follows:   
 BAR=10 (“Behaviour Not Validated”), if all  the specific internal BAR and 

PVC indicators have been set to 10; 
 BAR=01 (“Behaviour Not Valid”), if any of the specific internal BAR or 

PVC  indicators has been set to 01; 
 BAR=00 (“Behaviour Valid”), if all of the specific internal BAR and PVC 

indicators have been set to 00; 
 BAR=11 (“Behaviour Valid only for a test subset”), in all other cases. 
  

 
  0040.0086  

  0040.0050  

8. Track Consistency Verification 

See REQ-15.04.05.a-D09-0100.0730. 

9. Time Differential of Arrival 

Identifier REQ-15.04.05.a-D09-0120.0080 

Requirement In case the TDOA validation provides a positive result the 1090 GS shall 
mark the corresponding ATX021 report as “TDOA Valid”. 

 B.4 
 
  0040.0044  

 

Identifier REQ-15.04.05.a-D09-0120.0090 

Requirement In case the TDOA validation provides a negative result the 1090 GS shall 
mark the corresponding ATX021 report as “TDOA Not Valid”. 

 B.4 
 
  0040.0044  

 

Identifier REQ-15.04.05.a-D09-0120.0100 

Requirement While the TDOA validation function is deactivated, the 1090 GS shall mark 
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any issued ATX021 reports as “TDOA Not Validated”. 

 B.4 
 
  0040.0044  

 

10. Range Measurement from active interrogation 

Identifier REQ-15.04.05.a-D13-0130.0060 

Requirement The 1090 GS shall be able to receive and decode the Mode S replies to its 
own interrogations. 

 

Identifier REQ-15.04.05.a-D13-0130.0190 

Requirement If the ADS-B position is considered “VALID” per REQ-15.04.05.a-D13-
0130.0170, the 1090 GS shall mark the corresponding ATX021 report as 
“Range Measurement from Active Interrogation Valid”. 

 

Identifier REQ-15.04.05.a-D13-0130.0200 

Requirement If the ADS-B position is considered “NOT VALID” per REQ-15.04.05.a-D13-
0130.0170, the 1090 GS shall mark the corresponding ATX021 report as 
“Range Measurement from Active Interrogation Not Valid”. 

 

Identifier REQ-15.04.05.a-D13-0130.0210 

Requirement If the ADS-B position is considered “NOT Validated” per REQ-15.04.05.a-
D13-0130.0140, the 1090 GS shall mark the ATX021 reports as “Range 
Measurement from Active Interrogation Not Validated”. 

 

Identifier REQ-15.04.05.a-D13-0130.0230 

Requirement The 1090 GS shall report the activations and deactivations of the Range  
Measurement from Active Interrogation function in an appropriate ATX023 
status report 
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4 Assumptions 
[ASSUMPTION_1]  The baseline for this specification will be ref. [3]. 

[ASSUMPTION_2]  This specification will consider only the minimum case of a 1090 GS providing a 
single ADS-B Service. 

[ASSUMPTION_3]  This specification will consider only data driven mode operations for the 1090 GS. 

[ASSUMPTION_4]  RF performance specifications will assume that the Ground Station equipment is 
connected to a Reference Antenna having the characteristics listed below9 (see justification in 
ED-129 [11], Appendix G):  

a. Horizontal Pattern: The antenna pattern is nominally omni-directional in the horizontal 
plane. 

b. Gain: The antenna gain is 0 dB with respect to isotropic. 

c. Frequency: The antenna receives signals on the nominal operating frequency of 1090 
MHz. 

                                                      
9 The gain characteristics chosen for the Reference Antenna are not significant, as they are being defined purely to support 
theoretical analysis. The actual antenna gain does however affect figures such as MTL that are specified in ED-129 [11]. 
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B.2 Enhanced ADS-B target report validation via WAM integration 

Iteration 1 [23] introduced a number of 1090 GS requirements for ADS-B target report validation using WAM data. These requirements are listed in Appendix 
C.3.1. Iteration 2 [1] adds further ADS-B target report validation requirements which are analysed in this section. 

Assumption 1 

The main objective of the WAM integration function is to perform a check between ADS-B data and WAM data for the following information:  

 Position check 

 Velocity check  

 Altitude check  

 Mode S data check 

The position check has already been specified in Iteration 1, see Appendix C.3.1.  

Assumption 2 

The Mode S data check is performed considering the information coming from the Mode S – Enhanced Data (i.e. ITEM I020/250 Mode S MB Data).  

Due to the multiple information items contained in I020/250, the check is composed of several “sub-checks”. Not all sub-checks can always be performed due 
to the fact that Mode S enhanced data may not always be available in the WAM reports. 

For this reason, the Mode S data checks will be performed only on those data available in the WAM report. 

Assumption 3 

The WAM Integration function shall report the result of the tests in the corresponding ATX021 report through the WAI flag values:  

 00 = VALID 

 01 = NOT VALID 

 10 = NOT VALIDATED 

 11 = VALID EXCLUDING MODE S DATA 

The last classification has been included in order to take into account the possibility that the Position check, the Velocity check and the Altitude check might 
be positive, while the Mode S data check is negative or has not been performed (per Assumption 2). This is done in order to avoid loss of information about 
velocity, position and altitude validations, in case only one (or a sub-set) of the sub-checks of the Mode S data check is negative. 
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C.3 Security Enhancements 

C.3.1 Integration with WAM 
ASSUMPTION 1: ADS – B/WAM System checks should be enabled in the 1090 GS via a configuration parameter and performed only if there is data recep-
tion over ATX019 and ATX020. The Data Reception over ATX019 and ATX020 should be enabled via a configuration parameter.  

 
ASSUMPTION 2: the Check will be performed only in case the WAM System Operational Status is considered healthy. This information will be extracted from 
the ATX019 field I019/550. 
 
ASSUMPTION 3: the WAM target reports will be used as reference for verifying the integrity of ADS – B Position Reports.  
 
ASSUMPTION 4: taking into account ASSUMPTION 1, the 1090 GS shall be capable to send over the ATX021 the following information: 
 

ADS – B Report WAM Validation Status Note 

NOT VALIDATED  This information shall be provided in output when ATX020 or/and ATX019 are not avail-
able for the Test. Therefore the test cannot be performed and the report is marked as 
NOT VALIDATED.  

VALID This indication shall be provided in output when the ADS – B/WAM check passes. 

NOT VALID This indication shall be provided in output when the ADS – B/WAM check is fails. 

 
In the Table above it is not foreseen to report ADS – B Report Status indicating that the ATX019 and ATX020 are available, because the indication VAL-
ID/NOT VALID indicates already this information. If in fact the test has been performed then the ATX019 and ATX020 are available. 
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C.3.2 Time of Arrival versus Distance Validation 
The description of this security enhancement in D18 Sec. 3.4.5, ref. [19], implies the following:  

1. The term ‘external sensor” is referring to either external ADS-B receivers or other 1090 GS. Therefore, in this scenario the following definitions are made: 

-Target Data:  Data Stream coming from an external sensor containing information related to the Target in the form of raw (implementation dependent) 
ADS-B messages or ATX021 target reports in the case where the external sensor is a 1090 GS. 

-System Operational Status Data: Data Stream coming from an external sensor containing information related to the Operational Status of the external 
sensor. This information may be in ATX023 status reports in the case where the external sensor is a 1090 GS; otherwise implementation dependent 
messages can be used. 

2. TOA/Distance validation can be performed only in configurations with two or more ADS-B Receivers or 1090 GS as external sensors with overlapping cov-
erage and a separate TOA/Distance validation function that receives and processes the data coming from these sensors in order to perform the 
TOA/Distance Validity Check. This Validity Check can be performed only if at least two sensors can see simultaneously the same target hence providing in 
output the same position report.  

The Test’s Aim is to verify the following operational condition in order to declare the ADS-B report Valid: 

 The same target 1090 ES is received by multiple external sensors hence the TOA/Distance Validation Function receives multiple position reports for the 
same target, which will differ in their time of arrival depending on the distance of the target from the corresponding sensor. Thus the sensor nearest to the 
target will provide a position report sooner than the other sensors. The second nearest sensor will provide the same report a bit later and so on. In this way 
the following validity conditions apply for each incoming 1090 ES position message: 

-Time of Reception of position message in the nearest sensor is less than the Time of reception of the same position message in the second nearest sen-

sor. 

-Target Distance from nearest sensor is less than Target Distance from second nearest sensor.  

3. The TOA/Distance Validation function represents a Functional Element able to perform the functions stated in the following Requirements. This assumption 
allows to each industry to implement the TOA/Distance validation in accordance with their chosen physical architecture.  

4. The data coming from the external sensors shall be used in the TOA/Distance Validity Check only in case the external sensor Operational Status (con-
tained in ATX023 status report if the sensor is a 1090 GS) is reported as healthy.  
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C.3.3 Power versus Distance Validation 
The signal strength (power level) of the 1090 ES messages received by the 1090 GS can be estimat-
ed through the path attenuation formula described in ED-129, Appendix F, which permits the calcula-
tion of path loss as a function of the target distance from the receiver.  

This formula can be used to generate the table shown in Figure 5 below. 

 

Figure 5 Power Reference for 0dB gain antenna systems 

 

Three different curves are plotted in this figure:  

 the minimum signal level for A0 class transponders;  

 the minimum signal level for A1-A3 class transponders; and finally  

 the maximum signal level for all transponder classes. 

It should be noted that the 1090 GS does not know the transponder class of the targets, because it is 
not indicated in the 1090 ES messages received. 
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The 1090 GS will receive 1090 ES messages whose average power level will vary depending on tar-
get distance according to the curves shown on Figure 5. The Power variation rate versus distance 
function should be the same for all transponder types. 
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Appendix D Summary of Differences between DO-260A and 
DO-260B 

D.1 Eliminated Fields from DO-260A 

1. Receiving ATC Services (set to reserved) 

2. CDTI Traffic Display Capability 

3. IFR Capability Flag 

4. Position Offset Applied 

5. Surveillance Integrity Level 

Newly defined Source Integrity Level is considered equivalent for backward compatibility with 
Version 1 receivers. 

6. Barometric Altitude Quality 

D.2 Added Fields in DO-260B 

1. Lateral and Longitudinal GPS Antenna Offset 

Encoding includes a value denoting GPS Antenna Offset has been applied by GPS position 
source 

2. Integrity Fields replacing Version 1 Surveillance Integrity Level: 

a. Source Integrity Level 

b. System Design Assurance (SDA) Level 

c. Source Integrity Level Supplement 

3. 1090ES IN 

4. UAT IN 

5. Geometric Vertical Accuracy 

6. Added second NIC Supplement to encode 0,3 nautical mile containment radius 

7. Moved Single Antenna Flag from Airborne Position Message to Aircraft Operational Status 
Message 

8. Replaced Single Antenna Flag in Airborne Position Message bit with new NIC Supplement bit 

9. Additional NICs are encoded for Surface Position Messages using added NIC Supplement bit 
in the Aircraft Operational Status Message transmitted when on-the-Ground 

D.3 Modified Fields in DO-260B 

1. Modified Following Fields: 

a. Aircraft/Vehicle Length and Width Code modified to add “No Data” encoded value 

b. TCAS Operational 

c. NIC encoding of a containment radius of less than 0,3 nautical miles added 

2. Removed vertical component of NIC, NACP and NACV 

3. Target State Data has been modified: 
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a. Eliminated “Target Heading/Track Angle” and “Target Heading/Track Indicator” are 
replaced with “Selected Heading Status”, “Selected Heading Sign” and “Selected 
Heading” 

b. Eliminated “Target Altitude Type”, “Target Altitude Capability” and “Target Altitude” 
are replaced with “Selected Altitude Type” and “MCP/FCU Selected Altitude or FMS 
Selected Altitude” 

c. Added “Barometric Pressure Setting (Minus 800 millibars)” 

d. Mode Bits modified adding MCP / FCU Mode Bits Data (“Status of MCP/FCU Mode 
Bits”, “Autopilot Engaged”, “VNAV Mode Engaged”, “Altitude Hold Mode”, “Approach 
Mode”, and “LNAV Mode Engaged”) 

4. Emergency/Priority Message modified: added the Mode A Code 

5. Quantization of lower values of Surface Movement field in Surface Position Message changed 
to add value denoting “stopped” with the speed of 0 knots. 

6. Target State and Status Message is modified: 

a. New “Subtype” Code for the Target State and Status Message due to the modified 
format (for backward compatibility) 

b. Target State and Status Message is modified: eliminated Emergency/Priority, incor-
porated new fields and added TCAS Operational and Reserved for ADS-R Flag bits 

 

D.4 Other Changes in DO-260B 

Note: Those changes shall have no influence on ADS-B Ground System. 

1. Mode A Code required to be broadcast when on-the-Ground as well as Airborne 

2. Test Message that previously conveyed Mode A Code is no longer transmitted 

3. Modified Emergency/Priority Message (added the Mode A Code) is transmitted continuously 
instead of only during an emergency condition: 

a. Mode A Code (1000)8 terminates transmission of Emergency/Priority Message so 
message is transmitted only when an emergency condition exists 

b. Transmit rate is 0,2 Hz except it increases to 1,25 Hz for 24 seconds when the Mode 
A code is changed 

4. NACV is now transmitted when on the surface as well as when airborne 

5. TCAS Resolution Advisory (RA) Message transmitted when a TCAS RA is active providing 
data on the RA. 

Transmitted at a 1.25 Hz rate during and immediately following an active RA 
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Appendix F 1090 MHz Interference environment in ECAC 
RAD Airspaces 

This Appendix describes the 1090 MHz FRUIT (False Replies Uncorrelated in Time) characteristics of 
the worst case interference environment in ECAC RAD airspaces foreseen for the coming years until 
2025. It is based on estimates provided in a CASCADE report [18] on the ECAC RAD FRUIT envi-
ronments as well as two relevant reports from Project 15.01.06, namely ref. [21] and [22]. 

These characteristics should serve to quantify the decoding performance and integrity requirements 
of the 1090 GS. 

F.1 Background 
Automatic Dependent Surveillance-Broadcast (ADS-B) operates in the 1090MHz band and is subject 
to interference from surveillance systems (both ground and airborne) operating in the same band (i.e. 
conventional SSR, Multilateration, IFF, Mode-S, TCAS/ACAS and ADS-B). This interference is typical-
ly expressed in terms of numbers of 1090 MHz messages (FRUIT) received per second as a function 
of their type (i.e. Mode A/C, Mode S short squitter, Mode S long squitter etc) and their signal strength 
(see ref. [11], App. I). 

The 2008 EUROCONTROL CASCADE report [18] provides estimates of the “highest” levels of inter-
ference that a 1090 GS will need to operate in both NRA and RAD areas in ECAC up to the year 
2025. That report was based on simulations for eight NRA and ten RAD areas around Europe. The 
RAD test points chosen are shown in Figure 6 and coincide with location of the busiest airports in the 
ECAC area. The airspaces around these airports were assumed to be the most demanding RAD envi-
ronments. 

 

Figure 6 CASCADE Study RAD test point locations and areas of analysis, ref. [18] 
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