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SUMMARY 
 

This paper proposes text for the spurious emission requirements section of the UAT draft SARPs in 
accordance with the relevant resolutions of ITU. 
 

 

1 Introduction 
The current text in draft UAT SARPs version 1.6 in relation to the "Spurious Emissions 
Requirements" (Section 12.1.2.41)  provides no real information on what the requirements are. The 
origin of the proposed text can be traced in the VDL SARPs of Annex 10, as the same text appears 
in the relevant sections of the VDL SARPs. 
 
The UAT subgroup has been discussing about the need to provide accurate and measurable 
requirements for the UAT SARPs. 
 
This paper provides the supporting information and a proposal for text for the draft UAT SARPs 
based on the ITU regulations. 
 

2 ITU Regulations 
In ITU (Working Party 1A, Document 1/97, "Use of out-of-band and spurious domains", 06/08/03) 
the following definitions have been agreed: 
 
1.144 Out-of-band emission: Emission on a frequency or frequencies immediately outside the 

necessary bandwidth which results from the modulation process, but excluding spurious 
emissions. 

 
1.145 Spurious emission: Emission on a frequency or frequencies which are outside the 

necessary bandwidth and the level of which may be reduced without affecting the 
corresponding transmission of information. Spurious emissions include harmonic 
emissions, parasitic emissions, intermodulation products and frequency conversion 
products but exclude out-of-band emissions. 

                                                 
1 Draft 1.6 UAT SARPS: Section 12.1.2.4 Spurious emissions  

Spurious emissions shall be kept at the lowest value which the state of the technique and the nature 
of the service permit. 

Note: Appendix 3 of the ITU Radio Regulations contains the tolerances for the levels of spurious 
emissions to which transmitters must conform in accordance with Radio Regulation 3.6. 
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1.146 Unwanted emissions: Consist of spurious emissions and out-of-band emissions. 

(Note: Both out-of-band and spurious emissions occur outside the necessary bandwidth of 
an emission). 

 
1.152 Necessary bandwidth: 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 the quality 
required under specified conditions. 

 
Figure 1 provides a pictorial representation of the above terms. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Unwanted emissions and necessary bandwidth 
 
The spurious emissions predominate in the spurious domain and the out-of-band emissions 
predominate in the out-of-band domain. However both spurious and out-of-band emissions may be 
present in both domains. 
 
Section II of Appendix 3 ("Tables of maximum permitted power levels for spurious or spurious 
domain emissions") of Radio Regulation 3.6 as well as the Recommendation ITU-R SM.329-9 
("Spurious emissions) define the maximum allowed spurious emissions power levels for 
transmitters installed after 01/01/2003 and all transmitters after 01/01/2012. 
 
According to the above references, the required attenuation below the power supplied to the 
antenna transmission line is defined as follows for the radiodetermination service for the category 
A (all countries, general application): 
 

43 +10 log(PEP) or 60 dB, which ever is less stringent 
 
where PEP is the peak envelope power in Watts applied to the antenna transmission line. 
 
The same references dictate that the measurements for spurious emissions in the frequency band 
30 MHz to 1 GHz should be done in a reference bandwidth of 100 KHz, and above 1 GHz in a 
reference bandwidth of 1 MHz. 
 
Recommendation ITU-R SM.329-9 also defines the frequency range for the measurement of 
unwanted emissions. For transmitted frequencies between 600 MHz and 5.2 GHz, the lower limit is 
30 MHz and the upper limit is (including) the 5th harmonic. 
 
Furthermore, recommendation ITU-R SM.329-9 also defines the absolute levels of spurious 
domain emissions. For category A and for the radiodetermination service, the maximum permitted 
spurious domain emission power is 10*log (PEP)-30 dBm when the PEP is greater than 50 W. 
 
Finally according to Recommendation ITU-R SM.1539-1, the frequency separation between the 
centre frequency and the spurious domain boundary is 2.5 times the necessary bandwidth when 
the necessary bandwidth is between the lower and upper transmission frequencies. 
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3 Application of ITU Regulations to the UAT case 
UAT as an aid to air navigation can be classified as a Radiodetermination Service. 
 
For a maximum power to the antenna transmission line of 54 dBm = 250 W, then 43+10*log(250) = 
67 dB >60 dB. Therefore the required attenuation is 60 dB below the power supplied to the 
transmission line. 
 
The absolute maximum permitted spurious emission power is 10*log(250)-30 dBm = -6 dBm. 
 
The necessary bandwidth of UAT has been determined to be 1.3 MHz. 
 
The spurious emission domain boundary is ±2.5x1.3 = ±3.25 MHz off the UAT centre frequency 
(978 MHz). 
 
The requirements for the spurious domain for UAT cover the frequency band 30 MHz to 
5*978=4890 MHz excluding the out-of band domain (978-3.25 = 974.75 MHz to 981.25 MHz) 
 

4 Proposed SARPs' Text 
If it desired to provide more accurate and measurable requirements for the spurious emissions of 
UAT the following text is proposed to be used: 
 
==start of text - proposal 1== 

12.1.2.4 Spurious emissions  

Spurious emissions shall be measured in a reference bandwidth of 100 KHz in the frequency band 
30 MHz to 974.75 MHz and 981.25 to 4890 MHz. 

The power of spurious emissions shall be at least 60 dB below the power supplied to the antenna 
transmission line. 

The absolute power of spurious emissions shall not  exceed minus 6 dBm, when measured in a 
reference bandwidth of 100 KHz 

==end of text== 
 
Alternatively, if it is desired to have the lowest possible emissions that the current state of 
technology allows, it is proposed to provide a requirement linked with the relevant ITU 
recommendation as follows: 
 
==start of text - proposal 2== 

12.1.2.4 Spurious emissions  

Spurious emissions shall be as defined in Appendix 3 of ITU Radio Regulation 3.6. 

Note: In this regulation the radiodetermination service requirements are applicable to UAT. 

==end of text== 
 

5 Recommendation 
WGC is invited to consider the presented information and decide on the relevant text to be 
included in the UAT SARPs. 
 

6 Meeting decision – Post meeting note 
Following debate, WGC decided not to change the UAT SARPs text. However the information in 
proposal 1 should be used in the UAT Implementation Manual. 


