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The knowledge of the propagation channel is a key feature for communication systems but it can be tricky in multipath cases and requires a perfect characterisation to adapt the transmission through the channel. Imperfection sometimes leads to oversizing the physical layer against interference which makes the system energy and time consuming. We propose an experimental laboratory demonstrator providing various random channels useful to estimate signal integrity and potential performance of wireless link independently of SNR consideration.

INTRODUCTION

The attractiveness of the flexibility and modularity of standard wireless systems is well established. Extending this concept to the real-time questions of aeronautics needs a higher degree of requirement. In this context the accurate characterization of the channel and the environment is a significant point that we try to simplify by lab demonstrator approach on the well-known model of reverberating chambers (RCs) [1]. This under control test equipment allows us to design in advance wireless systems in difficult multipath transmission cases such as in an aircraft.

II. METHODOLOGY

The frequency band framework is 4.2-4.4 GHz specially defined by the WAIC consortium for wireless avionic application. The experimental setup (Figure 1) consists in characterizing the propagation channel of the three-cavitiesenvironment, with respect to the stirrer angular position, absorbers and walls interfaces between the cavities. The extensive exploitation of 4-port network analyser transfer functions measurements in several cavities configurations provides, after Inverse Fourier transformation, the spatial mapping of the RMS delay spread (T RMS ) and consequently coherence bandwidth (B C ) [2]. 

RESULTS AND DISCUSSION

This experimental approach shows that based, on the established T RMS mapping (or B C ) in the three-cavities and from the transmitted signal symbol time knowledge, it is possible to efficiently estimate the potential errors of transmission from a random channel emulated by the stirrer position (Figure 2). All configurations with a B C under the signal band limit (red curve) have a potential chance of transmission errors (Inter Symbol Interference). Figure 3 shows both the Q factor and B C behaviour with respect to a gradual decrease of cavities loading (bottom axis). According to the loading setup, the B C of the propagation channel (green curve) can be lower or higher than the IEEE 802.11 standard requirement (red dotted line). Therefore, only loading configurations giving B C above limit should be considered acceptable for the implementation of an IEEE 802.11 standard communication link. 
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 3 Figure 3 : B C & Q factor versus cavity load setup This result demonstrates the flexibility of RCs lab demonstrator to evaluate wireless communication and also propose rational perspective to optimize the physical layer. The GNU Radio soft tool and associated Universal Software Radio Peripheral appears as interesting tools to control and validate the integrity and robustness of the transmitted signal with the required BER. REFERENCE [1] W.Quenum, N. Jeannin I. Junqua "Channel propagation emulation in MSRCs" 2017 IEEE EMCSI [2] C. L. Holloway, D. A. Hill, JM. Ladbury, P. F. Wilson, G. Koepke, , and J. Coder, "On the use of reverberation chambers to simulate a rician radio environment for the testing of wireless devices," IEEE transactions antennas and propagation, 2006