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1.  INTRODUCTION
This attachment describes the processes for the regulation of the radio equipment carried by civil aircraft.  It identifies and highlights, in particular, the essential role of the agreements made in the International Telecommunication Union as they affect the radio systems carried by aircraft for air navigation. In this examination, it separates the two distinctive and complementary areas of regulation, the first for telecommunications, and the second for aviation safety. Compliance with both is necessary before any international flight can be undertaken. It shows that the constituent parts of these regulatory processes have some functions arrived at through the process of international agreements, which are then incorporated into national regulations, and others (particularly the development of performance standards) which are developed by voluntary agreement between all interested parties and then adopted by national law as the basis of the regulation.

2.  BACKGROUND
2.1ADVANCE \r12Modern aircraft are equipped with many radio systems operating in a possible seventeen different frequency bands ranging from 9 kHz to 15 GHz.  Approximately half of the systems have both transmit and receive functions, and the remainder are receive only. Three are for primary communications purposes, and up to twelve are for radio navigation functions, including three which have integral and complementary data links. In the course of a flight, an aircraft may traverse territory other than that of its State of registry and must therefore be regulated within a systematic framework of internationally agreed rules. These must ensure that the flight is safe for passengers and crew, and free from risk of damage to persons and property on the ground. As a part of this regulatory process, the radio installations must conform to agreed performance standards, must operate in correct frequency bands, must be licensed by appropriate authorities, and be operated by licensed personnel.

2.2ADVANCE \r12The regulatory framework to ensure these requirements have, as their basis, two quite separate international agreements, which are implemented at the national level by two sets of national regulatory bodies. An outline description of the organizational elements of this framework is given below. 
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3.  THE REGULATORY FRAMEWORK
Telecommunications regulation
3.1ADVANCE \r12ITU World Radiocommunication Conferences agree the allocation of radio frequency bands to be used for aeronautical communications and radio navigation which are then incorporated in Chapter SII, Frequencies, of the Radio Regulations. In this chapter, Article S5, Frequency Allocations, contains the frequency allocation limits, the geographical scope and the status of the allocation, the sharing with other services, and any special conditions applying. Chapter SVIII, Section Aeronautical Services of the Radio Regulations, deals with licensing, inspection, infringements, interference and related matters for aeronautical radio stations. The basic technical parameters for frequency stability permitted levels of spurious emissions, and other spectrum use parameters, are agreed by ITU-R and embodied in ITU-R Recom​men-dations which are then incorporated by reference in the main body of the Regulations. Taken together, these form a body of regulations for use by national tele​commu​ni​cations authorities to control ground and airborne radio stations in regard to their basic transmit and receive functioning and their use. The use of radio in an aircraft when outside its state of registry must conform to these basic licensing conditions.

Aviation regulation 

3.2ADVANCE \r12The safety aspects of the operation of civil aircraft are governed by the terms of the ICAO Convention on International Civil Aviation (Doc 7300). In the context of the carriage and operation of radio, Article 30 of the Convention requires an aircraft on international carriage to carry radio transmitting apparatus only if a license to install and operate such equipment has been issued by the appropriate authorities of the State of registry. The Convention does not define the national body to exercise the function, which is normally that body with responsibility for telecommunications. Article 31 requires also that all of the radio equipment on board shall be covered by a certificate of airworthiness, invariably issued by the authority with responsibility for aviation safety. Article 37 calls for the adoption of inter​national Standards and Recommended Practices (SARPs) dealing with, inter alia, communications and navigation aids. SARPs normally address all interface parameters, including radio frequency (RF), performance, coding, etc., to ensure worldwide interoperability. These provisions form the major part of the international framework for aviation safety in regard to the radio systems carried by aircraft. It should be noted that ICAO SARPs are only agreed for systems which are standardized on a worldwide basis, and hence do not include such self‑contained systems as radio altimeters, airborne weather radar, etc., carried as a mandatory requirement by many aircraft, and which also meet the laid down certificate of airworthiness requirements.
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National regulations

3.3ADVANCE \r12The respective national authorities, for telecommunications and for aviation in the State of registry of an aircraft, are responsible for ensuring compliance with the international agreements within their competence and juris​dic​tion. It is common for the telecommunications license to be issued by that authority only when the aviation safety requirements have been approved and a Certificate of Airworthiness has been granted by the aviation authorities. The total authorization thus embodies the permission to transmit and receive radio signals (the tele​com​mu​ni​cations part), and the certification that the systems are satisfactory for the navigation of the aircraft (the air safety part). Aircraft are frequently transferred from one country to another, on delivery after manufacture, or by wet or dry lease during their life. The country of acceptance may agree to transfer the Certificate of Air​worthi​ness with the aircraft as a practical means of compliance with international agree​ments. This latter procedure is recognized in Article 33 of the ICAO Convention and in Article S18 of the Radio Regulations.
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4.  AIRWORTHINESS APPROVAL AND THE ISSUE

OF A CERTIFICATE OF AIRWORTHINESS

4.1ADVANCE \r12The process of airworthiness approval of the radio in aircraft includes requiring the assurance of the correct functioning of the equipment after its instal​lation in the aircraft, which includes its performance as a working communica​tions or radionavigation system, as well as its compatibility with other on-board radio and electronic systems. Prior to its installation, the equipment must have received approval under a Technical Standard Order (TSO) issued by a responsible body, such as the Federal Aviation Administration (FAA) in the United States, or the Joint Aviation Authorities (JAA) in Europe. 
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4.2ADVANCE \r12A TSO defines the performance and environmental requirements for the airborne radio system concerned and is traditionally based on the minimum perform​ance specifications (MPS) developed in voluntary bodies, such as RTCA in the United States and the EUROCAE in Europe. This voluntary collaborative process, in which all of the interested parties (administrators, radio system manufacturers, aircraft construc​tors, airlines, etc.) participate, has the advantage of facilitating the achieve​ment of performance parameters which are realistic and which can be manufactured at economic cost levels.
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4.3ADVANCE \r12Standardization of aircraft wiring and physical details (form and fit) is further carried out through the Aeronautical Radio, Inc. (ARINC) Characteristic, a document developed by the International Airlines Electronic and Engineering Committee (AEEC), for which ARINC provides the Secretarial service. The ARINC characteristic includes also all of the performance requirements, sometimes enhanced over that of the TSO, and is the generally used specification for the procurement of radio for commercial aircraft.

4.4ADVANCE \r12The processes of airworthiness for most aviation radio recognize that some environmental and performance requirements can be relaxed for aircraft used only for private or pleasure purposes, outside the airspace used by commercial aviation and on short flights. The telecommunications requirements remain the same as those for commercial aircraft.

4.5ADVANCE \r12Airworthiness requirements for radio not used for navigation or air traffic needs, e.g. passenger telephones, are usually limited to an assurance that it is not a safety hazard and does not, in any way, affect the correct functioning of the other radio and electronic systems carried for safety purposes. 

5.  SUMMARY
The above describes the main regulatory features which apply to the use of radio in aircraft. They are characterized by:

a)
the requirement to observe two sets of international treaty obligations, ITU and ICAO;

b)
the participation of two national regulatory bodies, one for telecommu​ni​cations aspects and one for air safety approval requirements; and

c)
a voluntary collaborative process for the preparation of performance speci​fications.



