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The issue

ITU and regional organisations such as the CEPT are continuously reviewing regulations concerning unwanted emissions. Unwanted emissions include spurious emission and out-of-band emission according ITU definitions. The first definition relates to emission, well outside in-band and for which the very low level is related to the "default" of the transmitter rather than to the useful signal. The second definition relates to the transition domain where the emission level is attenuated by design from the in-band peak level to the lowest level of spurious emission. The status of unwanted emission limit is not so clear because secondary and primary radar are not always differentiated in ITU texts, and because the recent ITU work on the boundary between the spurious and the out-of-band domains has still confused the issue.

A comparison between ICAO SARPS and ITU and CEPT texts on unwanted emission is progressed within EUROCONTROL. This paper presents the result limited for the moment to the spurious level for ground stations operating at 1030 MHz. 

The 1030 MHz is used by ground secondary radar and their associated systems. The POEMS programme (European Modernisation of SSR and Mode S services) needs a clarification on permitted emission levels. Secondary mode S radars and associated services are seen now as the major surveillance facilities for world wide aviation.

A number of Mode S radars are already deployed or are being deployed in the world. US have already installed more than 150 of those. A number of countries in the world including Japan and Europe are implementing Mode S. More than 100 SSR radars (out of the 600) will be retrofitted to Mode S in Europe in a first step. A big part of the rest would certainly follow later as Military Authorities are also envisaging the retrofit of some of their current SSR radars. The new Airport Surface Surveillance system using multilateration transmits also on 1030 MHz frequency. In addition, aircraft equipped with TCAS is also a Mode S interrogator using the 1030 MHz frequency.

To make mandatory a too much stringent limit than stated in ICAO SARPs may create many difficulties for Aviation, in particular in term of cost of retrofit.

 International radio Regulation for 1030 MHz interrogator transmitter

The table below indicates the minimal acceptable attenuation of the spurious emissions envelope compared to the peak power at the nominal frequency 1030 MHz of a fixed station. Generally, acceptable spurious level is indicated par a set of formula designed for all systems of a certain radio service in a certain frequency range. For example, the less stringent value between  43 + 10 log PEP or 60db. For a secondary radar, which has a relative highest power (typical value 3 kW) than systems in adjacent bands, only the attenuation term has to be considered.

	ICAO SARPS
	ITU RR,  Appendix  3
	ITU Rec. SM 329
	ECC Rec 74-01

	50 dBc
	50 dBc : Tx before 2003

60 dBc : TX after 2003
	100 dBc: Europe

60 dBc : other countries


	60 dBc 


Simplified table of spurious limits from different regulations

More details and References

ICAO Annex 10, volume 4, chapter 3 b, figure 3.

ITU RR, Appendix 3.  Limits are 

· 50 dB for transmitters installed before 1/01/2003, valid until 1/01/2012

· 60 dB limits for transmitters installed after 1/01/2003, for all transmitters after  1/01/2012

ITU-R Recommendation SM.329: Spurious emissions

Category A limits for all countries:

the limit is the less stringent between 43 + 10 log PEP or 60db

Category B limits defined and adopted by Europe: 

The limits for general fixed radar stations are  either -30dBm or 100 dB compared to the peak. The radar term, according ITU definition, includes both secondary and primary systems.

These limits (note 6)  should be applied to transmitters installed after 2006.

For other fixed radar stations, such as Wind profiler, multi-frequency and active array radar, ITU SM 329 applies the ITU RR, i.e. 60 dBc. 

ECC Rec. 74-01: This European Recommendation defines in Annex 5 the limits for « radar systems in the radio determination Service »

The radar systems identified in annex 5 includes specifically maritime radar and aeronautical primary radar, military and meteorological radar. Secondary radar is excluded.

For the primary radar,  the limit is  the less stringent between –30 dBm and 100dB for fixed stations and the less stringent between 43 +log PEP and 60 dB for mobile stations

For other services, therefore for secondary radar, the limit is defined in ITU RR appendix 3, i.e. the less stringent between 43 +log PEP and 60 dB for mobile and fixed stations for transmitters installed after 1/1/03 

Impact of a more stringent spurious limit

Manufacturer shall have taken the ITU RR spurious limit (60 dBc) in the design of the SSR system, as ITU Regulation supersede other standards, including ICAO SARPS. According to a contact taken with a SSR manufacturer, a analysis made on their secondary radar indicates that the spectrum mask is compatible with the ITU RR. 

A much more stringent spurious limit (100 dBc) as proposed by the ITU Rec. SM 329 may create difficulty. An implementation by a manufacturer was to mount an additional filter between the antenna and the transmitter. The national ATM service provider considered the extra-cost acceptable. This statement shall be broadly discussed within aviation as the number of retrofits and the geographical configuration could have a more significant cost and even could degrade SSR performance for other ATM service providers. 

Other Radio Regulations for SSR and associated services

Radio Regulation texts on permitted level for secondary radar emission are not so clear because secondary and primary radar are not always well differentiated in ITU texts, and because the on-progress ITU work related to the boundary between the spurious and the unwanted domains has still confused the issue. The comparison between ICAO SARPS, ITU and CEPT texts is limited in this paper to the spurious level for ground stations operating at 1030 MHz. Further analysis is planned for the unwanted emission limit at 1030 MHz and for the spurious and unwanted emission limits at 1090 MHz. 

Conclusion

1) ICAO SARPS, for the European Region, is not aligned with the ITU and European Radio Regulations. ITU specifies an attenuation of 60 dBc (instead of 50 dBc) for transmitters installed after 2003 and for all transmitters after 2012.  

2) An ITU Recommendation (SM 329) recommends for Europe a spurious limit much more stringent (100 dBc)  for transmitters installed after 2006. This ITU Recommendation appears contradictory with the related European Recommendation (ECC Rec. 74-01) which recommends a spurious limit of 60 dBc.

Way-forward

1. It is proposed than the ICAO secretariat aligns the ICAO SARPs with the ITU Radio Regulation, Appendix 3, for the value of  spurious limit for secondary radar ground station. 

2. The meeting is invited to support the actions foreseen within EUROCONTROL:

· To clarify in ITU-R and CEPT circles whether or not the spurious emissions level specified in the ITU Rec. SM 329, category B limits, “defined and adopted by Europe “‘ do not apply to secondary radar. 

· To assess what could be the impact of a much more stringent spurious limit (such as 100 dBc) on secondary radar programme and operation.

· To compare further ICAO SARPS and ITU texts on the out-of-band emission limit at 1030 MHz and on the spurious and out-of-band emission limits at 1090 MHz
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