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1. Introduction

At the GERAN#23 meeting, “LS on status of work related to use of GSM on board aircraft” was sent to ETSI MSG, c/c ETSI ERM, CEPT SE, 3GPP RAN4 [GP-050593]. CEPT/SE responded by “Proposed new Work Item on the compatibility between GSM equipment on board aircraft and terrestrial networks” approved 03/02/2005 with deadline October 2005 [ECC/SE(05)Temp04].
2. BTS reference points 
CEPT/SE7_8 "GSM OnAir" held its latest meeting in London 22-23MAR05. GSM ground system BTS reference point was disputed where the operators wanted the system noise figure referenced at "Test port B" [3GPP TS 25.104 Figure 7.1], but the regulators wanted "Test port A" fulfilling the standard reference sensitivity -104 dBm and the reference interference C/I of 9 dB, i.e. NF= 8 dB. CEPT/SE7 chairman wanted the dispute of reference points be solved by LS from GERAN#24.
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Friis´ Formula [Google search] transforming noise figures in a radio system by TMA/LNA gains and feeder losses will imply that the TeliaSonera GERAN and UTRAN systems with a maximum system noise figure seen at the antenna´s antenna connector "Test port B" of 4 dB will most likely be seen as negative at the BTS antenna connector "Test port A", cf. GP-050385 and R4-050160. 

TeliaSonera prefer using the antenna´s antenna connector as the natural reference point for interference calculations with the BTS system noise figure transformed to that point via Friis´ Formula. After an ancillary equipment as Tower Mast Amplifier (TMA) or Low Noise Amplifier (LNA) the feeder loss and pure BTS noise figure is of minor importance. As TMA can be bought from another vendor than a pure BTS the total BTS including TMA is normally not type approved including both equipments, cf. ETSI EN 301 908-3 for UTRA FDD BS.
TeliaSonera typical GSM1800 noise limited rural BTS has a system noise figure seen from the antenna´s antenna connector of 3.5+-0.5 dB including jumper cable loss of 0.5+-0.5 dB and TMA gain adjusted for noise figure seen from TMA´s antenna connector of 3 dB not violating the total BTS blocking and intermodulation characteristics. The system noise figure seen from the antenna´s antenna connector is typically improved from 8+4 dB to 4 dB, i.e. 8 dB, by introducing a TMA if the feeder + jumper cable losses are 4 dB, cf. Annex Friis´.
Annex Friis´
You need to convert your reference sensitivity values if you change your plane of reference for the noise. What really matters is the C/N (not considering interference here) at the symbol detector.  

Suppose your receiver (at Port A) noise factor is F_m, the feeder attenuation L_f (equals the feeder NF), and the TMA is F_tma. The antenna NF is F_a = T_a/T_0. 

If your reference is at port A with the feeder and TMA attached, nota bene, then the system NF is (compute the total noise source contribution at A, the three first terms)

F_refA = G_tma / L_f * (F_a + (F_tma - 1)) + (L_f - 1) / L_f + (F_m - 1)   

Hence F_refA is not the same as F_m with attenuator and TMA attached, and we need to change our reference sensitivity. 

It is perhaps easier to refer all noise to the antenna connector. Then, at port B with antenna noise factor F_a (source noise), the system noise factor is

F_refB = F_a + (F_tma - 1) + L_f / G_tma * (L_f - 1) + (F_m - 1)      (the standard Friis' Formula) 

The net result will be the same, i.e. the required C/N at the symbol detector in the GSM system equivalent noise bandwidth of the receiver of 180 kHz.  

Hence the regulators´ claim that Port A be used with the standard reference values is technically not correct. 

PS. If we set G_tma = F_tma = L_f = 1 then F_refA = F_refB. Moreover, F_a = T_a / T_0, so if T_a = T_0 = 290 K then F_refA = F_refB = F_m. 
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