
Impact of WRC-12 5.C103 

Recommendation on AeroMACS 
 

1. Background 
 

1.1. WRC-12 5.C103 Recommendation 

5.C103 The use of the frequency band 5 030-5 091 MHz by the aeronautical mobile (R) 
service is limited to internationally standardized aeronautical systems. Unwanted 
emissions from the aeronautical mobile (R) service in the frequency band 5 030-5 091 
MHz shall be limited to protect RNSS system downlinks in the adjacent 5 010-5 030 MHz 
band. Until such time that an appropriate value is established in a relevant ITU-R 
Recommendation, the e.i.r.p. density limit of −75 dBW/MHz in the frequency band 5 010-
5 030 MHz for any AM(R)S station unwanted emission should be used. (WRC-12) 

 

1.2. AeroMACS Spectrum Mask 
 

The AeroMACS Spectrum Mask described in the MOPS/System Profile/SARPs is the following: 
 
The power spectral density of the emissions must be attenuated below the output power of the 
transmitter as follows: 
(1) On any frequency removed from the assigned frequency between 0–45% of the authorized 
bandwidth (BW): 0 dB. 
(2) On any frequency removed from the assigned frequency between 45–50% of the authorized 
bandwidth: 568 log (%of (BW)/45) dB. 
(3) On any frequency removed from the assigned frequency between 50–55% of the authorized 
bandwidth: 26 + 145 log (% of BW/50) dB. 
(4) On any frequency removed from the assigned frequency between 55– 100% of the authorized 
bandwidth: 32 + 31 log (% of (BW)/55) dB. 
(5) On any frequency removed from the assigned frequency between 100–150% of the authorized 
bandwidth: 40 +57 log (% of (BW)/100) dB. 
(6) On any frequency removed from the assigned frequency between above 150% of the 
authorized bandwidth: 50 dB or 55 + 10 log (P) dB, whichever is the lesser attenuation. 
The zero dB reference is measured relative to the highest average power of the fundamental 
emission measured across the designated channel bandwidth using a resolution bandwidth of at 
least one percent of the occupied bandwidth of the fundamental emission and a video bandwidth 
of 30 kHz. The power spectral density is the power measured within the resolution bandwidth of 
the measurement device divided by the resolution bandwidth of the measurement device. 
Emission levels are also based on the use of measurement instrumentation employing a resolution 
bandwidth of at least one percent of the occupied bandwidth. 

 



2. Impact of WRC-12 5.C103 Recommendation on AeroMACS  

5.C103 Recommendation imposes a maximum e.i.r.p. density limit of -75 dBW/MHz (= -45 dBm/MHz) 
in the frequency band [5010-5030] MHz for any AeroMACS transmitter in the band [5030-5091] MHz. 

This has an impact not only on the Spurious Emissions currently specified for AeroMACS, but also on 
the AeroMACS Spectrum Mask, for channels in the lower part of the [5030-5091] band. This paper 
shows an example. 

There are many possible interfering scenarios to be considered. In many cases it may happen that 5.C103 
recommendation is satisfied thanks to an appropriate distance between the AeroMACS interfering 
transmitter and the RNSS receiver, appropriate positioning/tilting of AeroMACS antennas, etc. 

However for some Scenarios it doesn’t seem to be possible for AeroMACS to comply with this 
Recommendation. This paper shows the example case of Cosite installations onboard the aircraft.  

Let’s assume an AeroMACS device onboard the aircraft transmitting at a frequency in the lowest part of 
the [5030-5091] MHz band, and a RNSS receiver onboard the same aircraft at the frequency contained in 
the band [5010-5030] MHz. 

In this case it will not be possible to keep safety distances between the interfering and the victim stations. 
Then it won’t probably be possible to properly position AeroMACS and RNSS antennas in order to get 
additional attenuation to minimize interference. This means that it is the AeroMACS Spectrum Mask 
itself that has to be attenuated.  

 



 

Let PTX be the transmitting Power of an AeroMACS Station. For simplicity let’s assume that the Spectral 
Power Density in the AeroMACS Channel is constant and equal to SI for the whole 5 MHz bandwidth 
(the error done with this assumption is less than 0.5 dB1). Hence we have: 

PTX = SI + 10 log B = SI + 67 [dBm] .  

Hence SI = PTX - 67 [dBm/Hz]. 

Let now SF be the Spectral Power Density for frequencies far from the AeroMACS Centre Frequency. 
According to bullet 6 in the AeroMACS Spectrum Mask it will be: 

SF = SI - 50 [dBm/Hz]. 

Hence it shall be SF = PTX  -117 [dbm/Hz] 

Let now SD be the desired Spectral Power Density in the [5010-5030] MHz band. According to 5.C103 
Recommendation, it will be: 

SD < -45 dBm/MHz = - 45 – 10*log (106) = -105 dBm/Hz.  

                                                   
1 A better approximation of the AeroMACS Spectrum Mask would consist in assuming B= 4.5 MHZ, equivalent to 
66.5 dB. With this assumption, a more stringent limitation for the PTX would be obtained 
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This means that it shall be SF < -105 dBm/Hz  

Hence it shall be PTX  -117 < -105  

That is PTX shall not be higher than 12 dBm.  

The minimum AeroMACS TX Power is 20 dBm (Class 1), so the Scenario considered in this 
example seems hardly applicable to AeroMACS. 


