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SUMMARY

This paper looks at the difficulties in defining a theoretical protection criteria in terms of dBW/m2/MHz based on the information contained in SARPs, MOPs and manufacturers data.

Introduction

There is increasing pressure on aviation to define the protection criteria required to protect existing aeronautical in order to assess their compatibility with both other radio services and also the unwanted emissions from cabled services.  Other services have provided information on their protection criteria and aviation is the only service that has not been unable to provide information it’s protection criteria.

Discussion 

With the Surveillance and Spectrum management section of the Directorate of Airspace Policy of the UK CAA have been trying to determine protection criteria that could be provided for aviation systems.  The intention being to provide values that are both conservative and justifiable.  We have therefore been studying the SARPs, MOPs, ITU recommendations and manufacturers information to determine what values should be provided.

The first paper (see attachment 1) was produced based on the intra systems protection criteria used within aviation with an additional allowance for a safety margin and for multiple system interference.   This paper was input into CEPT SE24 (UWB) in March 2003, however subsequent work has found a number of flaws in the paper.  The work of the UK has been based on the principle that dominant factor is the protection of the minimum wanted signal rather than the sensitivity of the receiver.

If the assumption that the initial protection criteria can be based on the current intra system protection criteria then there are three factors which have to be determined in order to provide theoretical protection criteria for initial assessment of compatibility.  The three criteria being the minimum wanted signal, the protection criteria and the bandwidth of the receiver.  For aeronautical systems that are defined in SARPs the first two factors can be determined for the SARPs material.  The problem occurs with the bandwidth of the receiver.

When trying to determine the bandwidth of the receiver for ICAO standardised systems it was noted that SARPs do not specify directly the bandwidth of the receivers, however the minimum receiver bandwidth can be determined from the definition of the transmitter.  These figures however differ from the receiver bandwidth.  The next thought was to use the channelisation, however these figures are also inconsistent with the figures quoted by manufacturers and calculated from SARPs.  A description of this problem using the Marker Beacon band is illustrated below.

The problem is not so prevalent for systems not defined in SARPs since the only figure available is the manufacturers information.

75 MHz Marker Band

Bandwidth Defined By SARPs

Tx frequency tolerance  (Annex 10, Vol 1, Para 3.6.1.1)
2x 3.75 kHz
  7.50 kHz

 
Modulation frequency  (Annex 10, Vol 1, Para 3.6.1.2.2)
2x 3 kHz
  6.00 kHz


Mod tone frequency var  (Annex 10, Vol 1, Para 3.6.1.2.2)
2x 0.15 kHz
  0.30 kHz


Doppler shift








  0.07 kHz











13.87 kHz
Bandwidth Quoted by Manufacturers

3 dB receiver bandwidth 
20 kHz

Channelisation

There is no channelisation in this band but if you use the bandwidth of the allocation then you you would need to quote 400 kHz (74.8 – 75.2 MHz).

CONCLUSIONS

Figures can be found and justified to support a minimum signal level and the intra system protection margin.  There are also figures which can be found within aviation documentation to justify a safety margin.  A figure could also be justified to cover multiple different source types of interference.  The hardest figure to be determined and agreed with is the receiver bandwidth.

