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Executive summary 
The present document describes the baseline for the third iteration (ultimate) of the ADS-B related 
Prototypes (i.e. ADS-B Ground Station and Surveillance Data Processing and Distribution (SDPD)). 
The selection of the requirements upon which these specifications are based are derived from the 
preceding deliverable D20 – Third Iteration of ADS-B Surveillance System Specifications [1] coming 
from the third Project 15.4.5a specification iteration as an input.  

The baseline includes the following key information: 

 

 Mandatory and Optional Requirements classification. 

 Compliance of each of the partners’ prototypes with Project 15.4.5a D20 [1] requirements. 

 Compliance of each of the partners’ prototypes with Project 15.4.5a D13 – Third Iteration of 
Ground Station Specification [3], D14 – Third Iteration of SDPDS Specification [4] and D15 – 
Third Iteration of Interface Specification [5] requirements. 

 

The document serves as input to the subsequent project tasks which will deal with the development 
and verification of the prototypes (GS and SDPD). This specification will be revisited as appropriate in 
the course of the 15.04.05.b project work on iteration 3. 

The Project covers different enhancements of the baseline by a number of drivers (applications and 
technological enhancements) which can be clustered as follows: 

• 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 data-link technology enhancements 

• Other enhancements 

 

More specifically, in accordance with the set of enhancements defined in the Third Iteration in Project 
15.4.5a Deliverable D20 Ref [1], high level requirements are described in order to support: 

• Advanced enhancements from integration with WAM 

 ADS-B target report update by WAM system 
 

• Advanced security enhancements 

 Range measurement from active interrogation 
 
 This baseline will be used as a guideline to identify which of the functionalities (requirements) will be 
covered by each prototype provider. The requirements have been split into Mandatory or Optional, 
and allocated to the different elements comprising the system.  

Prototype Providers will implement all mandatory requirements affecting their prototype, as well as the 
selected optional ones.  



Project Number 15.04.05b Edition 00.01.00 
D17 - Third Iteration - Baseline Report/Matrix 

 7 of 29 
 

©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. 

1 Introduction 

1.1 Purpose of the document 
The present document describes the baseline for the third iteration of the ADS-B related Prototypes.  

It is to be used as the input document and guideline for the related project tasks producing the third 
prototype of the ADS-B Ground Station and Surveillance Data Processing and Distribution systems as 
well as for the enhancements to the baseline interfaces. 

The baseline matrix is defined at a high level (as provided by document – Third Iteration of ADS-B 
Surveillance System Specification [1]) and shall be allocated to one or more of the above mentioned 
systems. All mandatory requirements will be covered by all prototypes while optional requirements will 
be covered by at least one prototype. 

1.2 Intended readership 
The audience of this document includes  

• Projects 15.04.05.a and b, 

• any other SJU projects that may require ADS-B Surveillance Systems for their validation 
activities 

1.3 Inputs from other projects 
Project 15.4.5b inputs are directly taken from Project 15.4.5a (i.e. 15.4.5a Deliverables). 

 SJU 15.04.05a ADS-B Ground Surveillance Specifications for Third Iteration D20, Ed. 
00.01.00, 27 August 2012 (Reference: [1]) 

 SJU 15.04.05a Specification Baseline Document, D17, Ed. 00.01.00, 01 October 2010 
(Reference: [2]) 

 SJU 15.04.05a ADS-B 1090 MHz  Ext. Squitter Ground Station Specifications – Iteration 3, 
D13, Ed. 00.01.00, 07 September 2012 (Reference: [3]) 

 SJU 15.04.05a SDPD Specification – Iteration 3, D14, Ed. 00.01.00, 03 September 2012 
(Reference: [4]) 

 SJU 15.04.05a Interface Specifications for Third Iteration, D15, Ed. 00.01.00, 31 August 2012 
(Reference: [5]) 

 SJU 15.04.05b First Iteration - Baseline Report/Matrix, D02, Ed. 00.01.02, Nov 2012 
(Reference: [21]) 

 SJU 15.04.05b Second Iteration - Baseline Report/Matrix, D10, Ed. 00.01.00, 04 April 2013 
(Reference: [22]) 
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These Deliverables inter alia address: 

 EUROCONTROL CASCADE Program 

 Requirements Focus Group (RFG) and associated EUROCAE/RTCA standardisation 
activities for ADS-B Surveillance Applications (Ref [11], Ref [12]) 

 ADS-B Avionics equipment standardisation by EUROCAE/RTCA(Ref [8], [9] and [10]) 

 

1.4 Structure of the document 
This document is organised as follows: 

Chapter 1: Purpose and scope; Requirements definition; Component purpose and high level overview 

Chapter 2: General component description; 

Chapter 3: ADS-B Ground System Domain Baseline Matrix; Baseline Matrix Overall Overview; 

Chapter 4: Assumptions; 

Chapter 5: Referenced documents; Use of copyright/classified material; 
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In the context of this project, the following functional components are addressed: 

• ADS-B Ground Station 

The term ‘ADS-B Ground Station’ in this document refers to a 1090ES Ground Station. The 
primary function of the ADS-B Ground Station is to receive 1090 MHz RF input on the Air 
Interface, extract data from the 1090 MHz ES messages, assemble the data into ASTERIX 
Category 21 ADS-B Reports and send these reports over the Ground Interface. 

• Surveillance Data Processing and Distribution (SDPD) 

The baseline for the SDPD is the ARTAS multi-sensor tracking system enhancement based 
on the third iteration specifications. This system associates surveillance reports originating 
from different surveillance technologies (radar, WAM, ADS-B, and ADS-C) and fuses the 
associated reports into a unique system track. The system tracks are assembled into 
ASTERIX CAT 62 System Track Messages and these messages are sent over the Ground 
Interface. 

• Interfaces 

The Interfaces subject to modification by the project refer to: 

 ASTERIX CAT21, Ed. 2.81, September 2012 (Reference: [14]) 
 ASTERIX CAT 23, Ed. 2.73,  September 2012 (Reference: [15]) 
 ASTERIX CAT 62, Ed. 2.75,  September 2012 (Reference: [16]) 
 ASTERIX CAT 63, Ed. 1.3, July 2007 (Reference: [17]) 
 ASTERIX CAT 32, ARTAS V8B1, Edition 2.0, 24 August 2012 (Reference: [18]) 

 

1.7 Functional block Overview 
Please refer to document SJU 15.04.05a ADS-B Ground Surveillance Specifications for Third 
Iteration, D20, Ed. 00.01.00, 27 August 2012. 

1.8 Glossary of terms 
N/A 
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2.2 Functional block Modes and States 
Detailed Modes and States of the sub-components are described in the baseline documents 
Reference: [13] and [18]. 

Any change towards these Modes and States has been detailed in Project 15.4.5a deliverables 
Reference: D13 - Third Iteration of ADS-B Ground Station Specifications [3], D14 – Third Iteration of 
SDPD Specifications [4] and D15 – Third Iteration of Interface Specifications [5]. 

 

2.3 Major Functional block Capabilities 
The major components and capabilities are as described in section: 1.6. 

 

2.4 User Characteristics 
The ADS-B Ground Surveillance System is designed to be used in a high-density traffic environment 
(en-route and/or TMA and/or Airport), including multiple surveillance techniques. High quality aircraft 
position data and other aircraft derived data will contribute to accurate Flight Plan updates and 
conformity monitoring. 

Nevertheless due to its scalability, such a system could also be deployed in non-core European 
airspace. 

2.5 Operational Scenarios 
The ADS-B Ground Surveillance System shall be capable to be integrated into a multi-sensor 
surveillance environment as an additional means of surveillance. This usage targets the core 
European airspace.  

The ADS-B Ground Surveillance System shall also be able to be deployed in lower density non-core 
European airspace. This type of airspace could be Non-Radar Airspace (NRA) in which the ADS-B 
Ground Surveillance System will be the sole means of surveillance. 

The ADS-B Ground Surveillance System shall also be able to be deployed in high density core 
European airspace. This type of airspace could be Radar Airspace (RAD) in which the ADS-B Ground 
Surveillance System will be one of more means of surveillance (e.g. including radar and/or WAM). 

The ADS-B Ground Surveillance System shall also be able to be deployed at simple to complex 
airports (as defined in ADS-B APT) with medium traffic complexity where a conventional SMR-only 
solution would be sufficient for the provision of Aerodrome Control Services supported by Surveillance 
(SMGCS). 

The scalability and various potential physical architectures of this system will allow for a surveillance 
solution adaptable to the local traffic and local ATM system environment. 
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2.6 Functional 
Due to the bottom-up approach adopted for this third iteration of specifications, a functional 
decomposition or analysis linking to modelling performed by X.1.7 and/or B.4.3 projects is not 
applicable to this document. 

2.6.1 Functional decomposition 
N/A 

2.6.2 Functional analysis 
N/A 

2.7 Service View  
N/A 
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3 ADS-B Ground System Domain Baseline Matrix 

3.1 Design and Construction Constraints 
The Project covers enhancements to the baseline by a number of drivers (applications and 
technological enhancements) which can be clustered as follows: 

• 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 data-link technology enhancements 

• Other enhancements 

 

The Baseline Definition document (Project deliverable D17) has established enhancements to be 
taken into account for the third iteration which are listed in the first four columns of the Table 
hereafter. In addition one more enhancement is proposed related to the use of the Flight Plan for 
indication of approval of aircraft for ADS-B operations. The latter enhancement is driven by relevant 
work within the EUROCONTROL CASCADE Programme. 

 

 
Table 2 Enhancements for Iteration 3 

 
The baselines for the requirements are the enhancements (ADS-B target report data update by WAM 
system) as specified for Iteration 2. This means that the baselines for Iterations 2 as specified in 
Reference: [22] are implicitly included in the baseline of Iteration 3. 
 
 
 
Iteration 3 will thus build on the results of Iteration 2 and relevant IP1 work (such as EUROCONTROL 
CASCADE Programme regarding ADS-B & WAM, the Surveillance Products & Services regarding 
ARTAS and Directorate Single Sky regarding ASTERIX) as well as industry standardisation (such as 
EUROCAE).  

The baseline matrix including the requirements related with these enhancements per Prototype 
Provider (GS’s and SDPD) is indicated below. The requirements will be as provided by document 
Reference: [1] and shall be allocated to one or more of the above mentioned components. All 
mandatory requirements will be covered by all prototypes while optional requirements will be covered 
by at least one prototype. 

ADS-B 
applications 

Integration 
with WAM 

Security and civil-
military interop  

1090 ES 
Technology 

Other 
enhancements 

 
 
 

 
ADS-B target 
report data 
update by WAM 
system 

 

 
Range measurement 
from active 
interrogation 
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This table shows which functionality will be covered per Prototype Implementer.  
 
Note that Interface Requirements, though addressed to one or more Prototypes, may be used also by 
other systems out of the Scope of Project 15.4.5b (i.e. Control and Monitoring Systems…). 
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Table 3 ADS-B target report data update by WAM system 
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3.3 Assumptions 
N/A 
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