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1. Introduction
In recent years, the potential for interference to aeronautical safety systems has increased due to the rapid development and implementation of digital electronics and the increasing congestion of the radio frequency spectrum.  

This situation requires electromagnetic compatibility designs to avoid or mitigate the interference potential from all sources, both internal to the aircraft and external (on the ground, in space, on other aircraft). 

While in many cases the potential for interference is clear, there is currently insufficient information available on this topic. The objective of the proposed study is to collect data, analyze interference potential, and recommend possible solutions. 

2. Categories of interference to aeronautical safety systems
In the remainder of the paper, the interference to aeronautical safety systems is categorized according to the source of interference. It should be noted that interference to other systems (ie systems that are not aeronautical safety systems) is not addressed.

2.1 Interference generated by aeronautical safety systems

Aeronautical safety transmissions may suffer from interference caused by other aeronautical safety transmission that may be located on an aircraft or ground based.  This class of interference is divided into two categories: intra-system interference and inter-system interference: 

a)
intra-system interference

This is the case where aeronautical safety transmissions may cause interference to aeronautical safety transmissions within the same allocated band (on the same channel or in adjacent channels).  

In most cases, this problem is fully addressed in standards and recommended practices (SARPs) that define frequency assignment planning parameters and specify performance requirements. 

The case of DSB-AM/VDL in the VHF band is still under study by AMCP.

b) inter-system interference
This the case  where aeronautical safety transmissions may cause interference to aeronautical safety transmissions in other bands. Examples include:

DME/RNSS;   

SATCOM/GNSS;

VHF/GNSS;

SSR/DME;  

HFDL/HF Voice.

This interference is, in general, caused by unwanted emissions on a frequency or frequencies outside the allocated band.  These emissions include harmonics, parasitic emissions, and intermodulation products.  Appropriate limits to such emissions, where not yet specified, need to be specified in SARPs. 

2.2 Interference generated by other systems 

Potential interference to aeronautical safety system performance may also be  due to other systems (ie systems that are not aeronautical safety systems).  Examples include:

aircraft entertainment systems;

broadcast transmitters (FM broadcast, TV broadcast);

cable networks;

power line communications;

mobile telephones; 



fixed microwave links;

ISM;

JTIDS; 

ultra wide band (UWB) devices;

radars.  

Similar to case 2.2 b), this interference is in general caused by unwanted emissions outside the allocated band. However, limits to such emissions cannot be directly specified in SARPs for the interfering equipment, because such non-safety equipment is not subject to SARPs. Instead,  clear susceptibility limits need to be provided in the relevant SARPs for the potential victim aeronautical safety systems, or in other aviation documents.

These susceptibility limits can then be used:

1) in the case of ground- and space-based interferers, to assist the development by ITU of appropriate emission limits, and

2) in the case of aircraft-based interferers, to assist development by the appropriate aviation bodies of air installation certification requirements. 

2.3 Cumulative effects of interference
Several of the interference sources defined above may be present simultaneously. The victim aeronautical system is then exposed to the resulting electromagnetic environment created by the aggregate of all other  systems operating.  This must be taken into consideration when specifying limits for individual systems. 
3. Conclusions and recommendations
The meeting is invited to develop a work plan to identify possible sources of interference (including, but not limited to, those listed in sections 2.2 and 2.3), collect data, analyze interference potential and recommend possible solutions.

