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Harmful Interference by in-band intermodulation signals in the VHF band
(Presented by India)

	SUMMARY

	This paper highlights  the rationale for  eliminating the probable in-band intermodulation interference in the aeronautical VHF band 118-137 MHz during new frequency selection process itself. 


1. INTRODUCTION

1.1 The VHF band 118 - 137 MHz with 25/8.33 kHz channel spacing is the primary means of air-ground aeronautical communications between the controllers and pilots. 
1.2  This paper highlights the possibilities of in-band interference in the VHF band due to generation of intermodulation frequencies from transmitters operated at the same or nearby aeronautical stations and need for its elimination during frequency selection process itself. 
2. DISCUSSION
2.1 Communication systems can suffer intermodulation interference from in-band and out-of-band emissions due to spectrum crowding and shrinking.  Whenever two or more signals are present in a non-linear device, possibility exists for generation of intermodulation product due to unexpected combination of sums and/or difference between the frequencies involved. The harmonics (second, third, etc.) of the carrier frequencies transmitted from a nearby transmitters in the vicinity may be the contributing factor. 
2.2 The probability of such in-band interference is exacerbated when fairly large  number of frequencies with evenly spaced channel spacing (25 kHz) are deployed to cover  multiple sectors at the airports. For instance,  presently 46 VHF spots are used at Delhi Airport.
2.3 In India, few instances have been noticed wherein the second harmonic of an assigned frequency (say F1) minus some other operating frequency (say F2) causing interference to a third operating frequency (say F3).  A typical case of such instance is appended below for better understanding: 

	Guwahati Airport

	Assigned frequencies
	Interference Analysis

	SMC
	121.9 MHz
	Second Harmonic of SMC  frequency Minus APP frequency  found to interfere with ACC frequency (120.500 MHz), which was finally changed.
	243.8 – 123.3 = 120.5 MHz

	APP 
	123.3 MHz
	
	

	ACC
	120.5 MHz
	
	


2.4                It is a known fact  that prior regulatory clearance from Spectrum Regulator is a mandatory requirement to establish, maintain and operate a wireless radio station which requires considerable lead time, sometimes 4-6 months.  In case the harmonic interference is identified at a later stage after the regular operation begins, identification of the source of interference and its elimination may have an impact on regular operations. Furthermore, the repeat process involved in obtaining regulatory clearance for the change of frequency, if required, can be avoided.
2.5             In view of the above, it is prudent to eliminate the intermodulation interference problems during the frequency selection process itself. Manually,  this exerecise is a cumbersome exercise and may not  be feasible. 
2.6            As the new ICAO frequency finder tool introduced in 2016 does not address this issue, the  meeting may discuss and consider appropriate measures to address the issue at the frequency selection stage itself to ensure global harmonization in the frequency selection process.  

2.7            In this regard, meeting may like to deliberate on the following points  : 
i. Whether to suitably modify the ICAO Frequency Finder Tool software functionality or to integrate with a separate intermodulation predictive Software Module.
ii. Appropriate harmonic level iterations to be considered in the software module/tool. 
3. CONCLUSION

3.1      The meeting is invited to:

a) note and review the contents of this working paper;

b) provide comments on the contents;

c) recommend appropriate modification to the software tool. 
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