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Dear Didier, dear Thomas,

SE44 would like to inform you about the results of the compatibility studies between a Broadband Direct-Air-to-Ground Communications (DA2GC) system based on ETSI TR 103 054 and terrestrial LTE in the frequency band 3400-3600 MHz as well of considerations on the co-existence between DA2GC and FSS Earth stations (s-E). 

The compatibility studies between DA2GC and LTE were performed for static worst case single link scenarios as well as for statistical network scenarios. The evaluations results state that in principle a LTE-based DA2GC system can co-exist with a terrestrial mobile radio system with similar characteristics in the adjacent channel. This is primarily true if FDD mode operations are considered for both systems. No additional guard band between the channel block edges is required in that case. 

For TDD or mixed FDD/TDD mode operations the main problem to be solved is the decoupling of the antennas of the DA2GC GS and the LTE BS (eNodeB) which requires sufficient isolation in space and/or frequency or alternatively the usage of different sites for the systems. According to the current version of ECC Decision ECC/DEC/(11)06 both FDD and TDD arrangements for MFCN (including IMT/IMT-A systems) in the band 3400 – 3600 MHz are possible in European countries. Therefore, even with an implementation of DA2GC in FDD mode, frequency guard bands of about 5 MHz (in principle below as well as above the DA2GC spectrum) would be required for deployment at least in countries with TDD arrangement for terrestrial IMT/IMT-A.

Thus it can be concluded that the most spectrum efficient solution for DA2GC in the band 3400-3600 MHz would require a harmonized FDD frequency arrangement to include both DA2GC and MFCN. This would require a review of ECC Decision ECC/DEC(11)06 and ECC/DEC(07)02.




Due to FSS (s-E) deployment in the band 3400-3600 MHz, the operation of DA2GC GS on the same frequency would require individual coordination with FSS Earth stations to determine exclusion areas. Such coordination would be required also for DA2GC GS operating on different frequencies from the FSS Earth stations due to possible overload (or blocking) of the Earth station LNB, and also due to reception of out-of-band emissions from DA2GC GS.

The operation of DA2GC AS on the same frequency as FSS Earth stations would require exclusion distances about 450 km. Therefore, co-frequency operation is considered as not feasible. The operation of DA2GC AS on frequencies different from the FSS Earth stations also has the potential to cause harmful interference due to unwanted emissions from DA2GC AS and due to overload of the earth station LNB. In principle, the possibility of overload could be avoided by the inclusion of filters at the FSS Earth stations.  Such filtering would be greatly assisted with DA2GC aircraft transmission having a maximum separation to existing FSS Earth stations operations, i.e. if DA2GC AS would operate at frequencies close to 3400 MHz.  

Considering the impact of DA2GC on MFCN and FSS Earth stations and vice versa when implementing DA2GC in the band 3400-3600 MHz, a frequency arrangement for DA2GC in compliance with the current FDD frequency arrangement in ECC/DEC(11)06 (see Figure 1) would be the most suitable option, avoiding guards bands between DA2GC and MFCN and easing co-existence with FSS Earth stations. The DA2GC reverse link (air-to-ground) would be placed at the lower end of the band 3400-3600 MHz, paired with a part in the middle of this band. 
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Figure 1: Frequency arrangement for the 3400-3600 MHz band based on FDD


Two options would be principally possible for DA2GC, subject to analysis with regard to other services if considered as an appropriate basis for further studies:
· 3410-3420 MHz (air-to-ground) paired with 3510-3520 MHz (ground-to-air) or
· 3400-3410 MHz (air-to-ground) paired with 3500-3510 MHz (ground-to-air).

The use of the sub-band 3550-3600 MHz for DA2GC forward link (ground-to-air) is considered less suitable due larger deployment of FSS earth stations making use of these frequencies.

Kind regards

Stefan Bach
Chairman SE 44
Email: stefan.bach@bnetza.de 
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