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Discussion on measuring the ECC/DEC/(06)FF EIRP limits on NCU & DCS 1800 GSMOBA 
Document Objective

TeliaSonera has checked ECC Report 93 Annex B.2.5 & Annex B.2.6 to see if far field measurements of GSMOBA fuselage EIRP is really needed in order to fulfill the ECC/DEC/(06)FF EIRP limits on GSMOBA.
Approach

Confirmation of the ECC/DEC/(06)FF EIRP limits on NCU and on board BTS could be done by only “near” field measurements outside the aircraft fuselage as the theoretical narrow lobes anticipated by the window phased array seem to cause acceptable harmful interference to the ground mobiles operating on GSM. UMTS could experience some extra cell breathing that is normally acceptable in ground Networks built with proper overlap.  

Proposal
GSMOBA HS & TS would not need to bother about the NCU and on board BTS lobes from the aircraft window array illuminated by the leaky cable. Looking at the ECC Report 93 Annex B.2.5 where a possible interference case caused by a fuselage lobe gives I/N > -6 dB during < 0,5 s on a g-MS. This case can only cause one missed SACCH frame decoding out of 20 (16...24 typical set by operator parameter) consecutive SACCH frames needed for dropping an ongoing call in g-MS, which critical GSM operators as TeliaSonera could accept. 
If also other critical GSM operators can agree upon only looking at in-coherent radiation from the aircraft in order to confirm that ECC/DEC/(06)FF EIRP limits are fulfilled with some acceptable confidence, then only "near" field measurements would suffice, cf. GSMOBA-0656 & GSMOBA-0664 & ECC Report 93 Annex B.2.6. 

In any case the most dangerous case for a ground Network is that an ac-MS is setting up a call on a g-BTS, see SE7 LS to GSMOBA kick-off in SE7/(06)143. This interference case is dependent on the NCU power level on board the aircraft being still more difficult to dimension if these lobes had existed or caused serious interference. 

Coherent radiation from windows illuminated by the leaky cable assumes precise phase control in every window opening. This could be the case if the aircraft is totally periodic internally (also in relation to the windows) and that the fuselage is infinitely long and that the leaky cable has no losses. Therefore we can discard the influence of these theoretical lobes.

The problem with the "near" field measurements is the influence of surrounding objects, but this could be taken care of by some form of margin, i.e. doing some measurements on ground and from these measurements conclude that the EIRP limits with some reasonable confidence could be fulfilled. For composite aircraft perhaps this problem will be worse as the windows possibly are not the dominating source of radiation.





















































































