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Anomalies Between the Spectral Mask for Aeronautical Mobile Systems as Defined by the Radio Regulations and Recommendation SM.1541 

(Presented by John Mettrop)

	SUMMARY

	This document highlights differences in the spectral mask for aeronautical mobile systems as defined by the Radio Regulations and ITU-R Recommendation SM.1541 and recommends that action be taken to address those inconsistencies.

ACTION
The FSMP-WG is invited to:
· Review the content of this paper.
· Agree that the spectral mask provided for in Recommendation SM.1541 does not meet the Radio Regulatory requirement
· Agree that action should be taken to correct Annex 11 of Recommendation SM.1541.





INTRODUCTION
The ITU Radio Regulations govern how spectrum and satellite orbits are used internationally.  Within those Radio Regulations various articles and referenced appendices define the minimum spectral mask that is applicable to radio systems operating under the various services defined. Whilst ITU-R Recommendations constitute a set of international technical standards/guidance material developed by the Radiocommunication Sector of ITU on topics such as radio systems characteristics, efficient management and use of the spectrum/orbit resource. 
discussion
In researching another working paper, I noticed that the spectral mask defined in ITU-R Recommendation SM.1541does not appear to be consistent with the requirements of the Radio Regulation in respect of the spectral mask defined for systems operating in the aeronautical and maritime mobile services.  Below is a derivation of the spectral mask requirements for the aeronautical mobile service which is then compared to the spectral mask contained in Annex 11 of  ITU-R Recommendation SM.1541 and that prescribed by SARPs for a 8.33 kHz airborne transmitter operating in the VHF communication frequency band.
Spectral Mask Derived from Provision in the Radio Regulations
1.1.1 The spectral mask consists of the necessary bandwidth, and unwanted emissions with unwanted emissions being sub-divided into the out-of-band and spurious domains as shown below:

1.1.2 The necessary bandwidth is defined in Article 1.152 of the Radio Regulations as “For a given class of emission, the width of the frequency band which is just sufficient to ensure the transmission of information at the rate and with the quality required under specified conditions”. For a communication system this is normally either taken as the 3dB point for an analogue system or 6 dB for a digital system, although other values may be used. 
1.1.3 Appendix 1 of the Radio Regulations indicates that Formulae and examples of emissions designated in accordance with this Appendix are given in Recommendation ITU-R SM.1138-3. This Recommendation is incorporated by reference and therefore part of the Radio Regulations however other Recommendations such as SM.853 also provide examples of how to calculate the necessary bandwidth of a system but are not part of the Radio Regulations. For a 8.33 kHz double sideband AM signal whose maximum modulation frequency is 2.5 kHz (RTCA DO-186B), SM.1138-3 indicates that the necessary bandwidth is equal to twice the maximum modulation frequency or 5 kHz.
1.1.4 Appendix 3 then defines, in relative terms, the maximum permitted power levels for unwanted emissions in the spurious domain with further clarification provided in ITU-R Recommendations SM.328 & 329. For a system operating in the aeronautical mobile service including mobile (R), Appendix 3 of the Radio Regulations defines that the maximum level of emissions in the spurious domain as being 43+10log(P) or 70dBc, whichever is less stringent. Assuming a 50 Watt transmitter then the maximum permitted level of emission in the spurious domain would equate to 60dBc (43+10log(50) being less than 70). Furthermore, Annex 1 to Appendix 3 indicates that the spurious domain starts at a frequency offset equivalent to 250% f the necessary bandwidth for a system whose bandwidth is not considered either narrow or wideband. 
1.1.5 Whilst the emission levels in the out-of-band domain are not specified the conditions at the edge of the are bounded by the definitions for the edge of the necessary bandwidth and the spurious domains and hence the following mask can be derived:

Spectral Mask as Defined by Recommendation ITU-R SM.1541
1.1.6 The following mask is provided in Figure 44, Annex 11 to ITU-R SM.1541

Spectral Mask as Defined in RTCA Do-186B for an 8.33 kHz Airborne Transmitter
1.1.7 The following mask is given in Figure 2-1 for an 8.33 kHz airborne transmitter

Comparison

1.1.8 As can be seen from the illustration above the mask defined for an 8.33 kHz airborne radio meets and exceeds the requirements defined in the Radio Regulations however, the mask provided in Recommendation ITU-R SM.1541 does not meet the Radio Regulatory requirements. 
1.1.9 The mask in Recommendation ITU-R SM.1541 indicates that the maximum roll-off required is 35 dBc (equates to 160mW) compared to the Radio Regulatory requirement of 60 dBc for a 25 watt Aeronautical transmitter. Additionally, the mask provided by the Recommendation, by implication defines the necessary bandwidth as the -25dB point which is closer to the definition of the occupied bandwidth (-23 dB) rather than that taken  as  the norm (-3 or -6 dB) for a communication system.
ACTION BY THE MEETING
The FSMP is invited to:
· Review the content of this paper.
· Agree that the spectral mask provided for in Recommendation SM.1541 does not meet the Radio Regulatory requirement.
· [bookmark: _GoBack]Agree that action should be taken to correct Annex 11 of Recommendation SM.1541 .
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