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Disclaimer: 
The present advisory leaflet does not replace the information 
contained in official regulatory materials, technical standards 
and national publications. It is of non-binding nature and 
serves only awareness purposes.
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EXECUTIVE SUMMARY

Performance and interoperability requirements related 
with the carriage of Mode S (ELS and EHS) and ADS-B 
OUT in European airspace, for flights under GAT/IFR 
status, are regulated by the Commission Regulation (EU) 
No 1207/2011 (SPI IR) amended by (EU) 1028/2014 of 
26 September 2014, (EU) 2017/386 of 06 March 2017 and 
(EU) 2020/587, published 29.04.2020. Article 8 covers State 
aircraft and defines the cases for exemptions. 07 December 
2020 was the deadline to implement Mode S and ADS-B 
Out (transport-type State aircraft).

State aircraft equipage levels are high for Mode S and are 
slowly increasing for ADS-B OUT. It is important to ensure 
that forward fits and retrofits are implemented on the 
basis of compliant technical requirements which ensure 
adequate conformity and certification basis.

This technical leaflet responds to recent requests for 
support submitted to EUROCONTROL by a significant 
number of State aircraft operators but also to observa-
tions of transponder anomalies by Surveillance avionics 
monitoring (SAFPA:  https://www.eurocontrol.int/function/ 
surveillance-avionics-monitoring). It aims to clarify and 
provide references concerning Mode S and ADS-B OUT 
technical requirements to be observed for State aircraft 
Mode S and ADS-B OUT installations.

Related and additional information concerning operational 
aspects can be found in the “Compendium of Aeronau-
tical Information on Management of Flights by Mode S 
and ADS-B OUT Non-Equipped State Aircraft” available at: 
https://www.eurocontrol.int/publication/management- 
flights-modes-adsb-out-non-equipped-state-aircraft-
compendium

https://www.eurocontrol.int/function/surveillance-avionics-monitoring
https://www.eurocontrol.int/function/surveillance-avionics-monitoring
https://www.eurocontrol.int/publication/management-flights-modes-adsb-out-non-equipped-state-aircraft-compendium
https://www.eurocontrol.int/publication/management-flights-modes-adsb-out-non-equipped-state-aircraft-compendium
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MODE S AND ADS-B REQUIREMENTS
IMPACT STATE AIRCRAFT

Performance and interoperability requirements related 
with the carriage of Mode S (ELS and EHS) and Automatic 
Dependent Surveillance – Broadcast OUT (ADS-B OUT) 
in European airspace, for flights under GAT/IFR status, 
is regulated by the Commission Regulation (EU) No 
1207/2011 (SPI IR) amended by (EU) 1028/2014 of 26 
September 2014, (EU) 2017/386 of 06 March 2017 and 
(EU) 2020/587, published on 29.04.20201. This regulation 
lays down requirements for the performance and 
interoperability of surveillance for the single European sky.

The carriage of Mode S and ADS-B OUT equipment applies 
to State aircraft operating in European airspace on the 
basis of obligations defined in the National context and/or 
in the sequence of SES regulatory initiatives.

In fact, Article 8 of the SPI IR mandates, from 07 
December 2020, the carriage of Mode S ELS for all State 
aircraft and Mode S EHS and ADS-B OUT for Transport 
type State aircraft2-3  when operating as GAT/IFR. Article 
8 applies only to EU State aircraft, thus non-EU State aircraft 
are not covered by Article 8 (nor by the SPI IR).

It is important to highlight that there is also an ADS-B 
OUT mandate in the United States where the Federal 
Regulations 14 CFR§91.225 (equipment and use) and 14 
CFR§91.227 (equipment performance requirements), with 
effective date 01 January 2020, mandated ADS-B OUT 
in Class A, B & C (Class E - special cases) airspaces within 
the National Airspace System. However, a temporary 
derogation is in place for State aircraft including foreign 
State Aircraft operating in U.S. domestic airspace until 
31 December 2024.

THE NEED TO INCREASE STATE 
AIRCRAFT EQUIPAGE LEVELS

State aircraft equipage levels are high for Mode S and are 
slowly increasing for ADS-B OUT. It is important to ensure 
that forward fits and retrofits are implemented on the 
basis of compliant technical requirements which ensure 
adequate conformity and certification basis.

The ongoing implementation of ADS-B in the European 
region contributes to a cooperative surveillance “optimal-
mix” comprising techniques such as SSR Mode S, Wide Area 
Multilateration and ADS-B. 

In fact, ADS-B coverage ensured by civil air traffic services 
providers (ATSPs) is increasing very rapidly and civil aircraft 
equipage levels are already higher than 90%. Consequently, 
actions to minimise mixed environment are important 
to enhance capacity and flight efficiency with the proper 
understanding that a level of exemptions will remain due 
to legacy airframes that will not be equipped.

On request of the European Commission in 2018, the SESAR 
Deployment Manager (SDM) has developed an ADS-B 
Implementation Plan to map, guide and support a broader 
adoption of ADS-B as a surveillance technique alongside 
radar and multilateration. SDM produced information on 
ADS-B implementation in Europe which is accessible here: 
https://ads-b-europe.eu/.

EUROCONTROL supports ANSPs and airspace users in a 
wide range of ADS-B integration aspects and provides 
updated technical information on ADS-B ATS integration 
and airborne equipage:
https://www.eurocontrol.int/service/adsb-equipage 

1 The precise text of the SPI IR can be found here:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A32011R1207

2 State aircraft with a maximum certified take-off mass exceeding 5 700 kg or having a maximum cruising true airspeed capability greater than 250 knots. 
It applies for aircraft with an individual certificate of airworthiness first issued on or after 7 June 1995.

3 As per SPI IR, transport-type state aircraft means: “fixed wing State aircraft that are designed for the purpose of transporting persons and/or cargo.”
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Also applicable are EASA CS ACNS Subpart D, Section 2 for 
Mode S ELS and EASA CS ACNS Subpart D, Section 3 for 
Mode S EHS.

EASA CS-ACNS identifies the performance requirements 
for Mode S in terms of installation, integrity and continuity. 
Compliant transponders must support Surveillance 
Identifier (SI) codes as required by the SPI IR and by ICAO 
Annex 10 Volume IV, applicable everywhere in the world 
for international flights. This capability is an essential 
prerequisite for correct operation in ECAC5 airspace. The 
majority of Mode S ground stations use a SI code and 
mitigations such as II/SI special mode of operation, used 
by interrogators, have a negative RF (radio frequency 
emission) impact (aircraft not lockout) and aircraft 
detection performance may be poor.

ADS-B OUT
The broadcasted ADS-B messages are processed by ADS-B 
receivers and surveillance systems, sent to the ATM systems 
and presented on the Situation Data Display used by ATS 
providers or can be used by other aircraft with ADS-B IN 
and/or ACAS functionality.

For aircraft required to equip with ADS-B OUT, per SPI IR, 
the applicable requirements are EASA CS ACNS Subpart D, 
Section 4 and civil compliance is needed with EASA ETSO-
C166b/FAA TSO-C166b and EUROCAE ED-102A/RTCA DO-
260B.

For aircraft not required to equip with ADS-B OUT, per SPI 
IR, the ADS-B OUT systems shall comply with one of the 
standards below:

n EASA CS ACNS Subpart D, Section 4; or
n Federal Aviation Administration (FAA) Title 14 Code of

Federal Regulations (14 CFR) section 91.227 or AC No.
20-165B (or replacement) – Airworthiness Approval of
ADS-B; or

n EASA CS-STAN; or
n Specific ADS-B OUT approval material published by

the Civil Aviation Authorities.

MODE S AND ADS-B TECHNICAL 
REQUIREMENTS

The requirements for Mode S and ADS-B OUT equipage, 
also applicable for State aircraft, can be found in the SPI IR 
and subsequent amendments as well in EASA4 acceptable 
means of compliance/guidance materials (AMC/GM). All 
data items provided, even those over and above what is 
specified by the regulation, shall be verified.

Mode S
Mode S (or Mode “Select”), described in ICAO Annex 
10 Volume IV, is an extension of the legacy Secondary 
Surveillance Radar (SSR), which uses selective addressing 
to interrogate aircraft and downlink airborne information 
such as the Aircraft Identification (call sign, flight ID or 
registration mark) from the aircraft to the ground in order 
to have a direct correlation with the ground flight plan.

All aircraft subject to the requirement must incorporate a 
Mode S transponder and an Aircraft Identification feature 
to permit flight crew to set the Aircraft Identification, 
commonly referred to as Flight ID, for transmission by the 
transponder. 

The Aircraft Identification transmission must correspond 
with the aircraft identification specified in item 7 of the 
ICAO flight plan, or, when no flight plan has been filed, the 
aircraft registration.

Mode S transponder must comply, as a minimum, with the 
provisions of ICAO Annex 10, SARPS, Amendment 77. It 
must be an approved Mode S Level 2 transponder with SI 
code capability and with Aircraft Identification capability, 
as a minimum as required by SPI IR.

EUROCAE ED-73E represents the minimum civil compliance
standard for Mode S transponders, while ED-73F is already 
in preparation . EASA ETSO-C112d refers to EUROCAE ED-
73E. The FAA TSO-C112d calls out the technical equivalent 
document RTCA DO-181F. While the TSO-112d is the 
minimum, TSO-112e is the desired version:
n Minimum: ED-73E and TSO-112d
n Desired: ED-73E and TSO-112e

4 EASA - European Aviation Safety Agency
5 ECAC – European Civil Aviation Conference
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ADS-B OUT systems that are unable to meet the 
requirements above, must ensure that the aircraft always 
transmits a value of 0 (zero) for one or more of the following 
position quality indicators: NUCp (only for ADS-B version 0 
units), NIC and/or SIL, or disable ADS-B transmission.

More details on avionics requirements can be found here: 
https://www.eurocontrol.int/publication/avionics-
requirements-civil-and-state-aircraft

Aspects related with 1030/1090 MHz RF Mitigation & 
Monitoring were published in CMAC CNS Technical Leaflet 
#12 - Edition 08 November 2019 “ which can be found here: 
https://www.eurocontrol.int/update/how-can-military-
help-alleviate-radio-frequency-congestion

POINT OF CONTACT

States/stakeholders are kindly invited to raise any questions 
or requests for support to:
milcns@eurocontrol.int or
sven.rensmeyer@eurocontrol.int

OTHER INFORMATION

Related information concerning operational aspects can 
be found in the Compendium of Aeronautical Information 
on Management of Flights by Mode S and ADS-B OUT Non-
Equipped State Aircraft available at:
https://www.eurocontrol.int/publication/management-
flights-modes-adsb-out-non-equipped-state-aircraft-
compendium

DISCLAIMER

While the editors have taken every precaution to avoid 
any errors or omissions in this document, EUROCONTROL 
does not accept any liability for the accuracy of the 
information contained herein. Please refer to relevant 
official publications. It is of non-binding nature and serves 
only awareness purposes.



ANNEX 
ACRONYMS AND ABBREVIATIONS

ACID
Aircraft Identification

ADS-B
Automatic Dependent Surveillance - Broadcast

ATM
Air Traffic Management

AIC
Aeronautical Information Circular

AIP
Aeronautical Information Publication

ATS
Air Traffic Services

EASA
European Aviation Safety Agency

ECAC
uropean Civil Aviation Conference

EHS
Enhanced Surveillance

ELS
Elementary Surveillance

GAT
General Air Traffic

ICAO
International Civil Aviation Organization

IFR
Instrument Flight Rules

NM
Network Manager

NF IR
Network Function Implementing Regulation

OAT
Operational Air Traffic

RF
Radio Frequency

SI
Surveillance Identifier (code)

SPI IR
Surveillance Performance and Interoperability 
Implementing Regulation

SSR
Secondary Surveillance Radar

VFR
Visual Flight Rules
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