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	SUMMARY

	Dassault Aviation is developing a Radar in the 32GHz band for vision based EFVS application. The studies carried out by Dassault Aviation make it possible to establish the need for a frequency band compatible with the operational need.


1. INTRODUCTION

1.1 Enhanced Flight Vision Systems (EFVS)

EFVS is a term used by some States to identify an EVS system, that consists in displaying an image provided by a forward-looking sensor in a Heads-Up Display, to enhance pilots’ natural vision and allow approach and landing in degraded weather conditions. EFVS systems use different sensing technologies, which include forward-looking infrared, millimetric wave radar or low-light level intensification; additional technologies may be developed in the future.

1.2 32 GHz band EFVS Radar

The integration of a radar sensor is a challenge due to physical constraints, which, moreover, are specific to each type of aircraft. The solution designed by Dassault Aviation in Ka band offers a solution for the integration of the antenna thanks to an array of radiating elements distributed over the nose cone, as described in the patent (https://data.inpi.fr/brevets/FR3094095, US Patent application), which minimizes the impact for the sensor integration, allows to address the diversity of integrations constraints and makes it possible to find a solution for different type of aircraft.
2. DISCUSSION

2.1 Studies carried out by Dassault Aviation : 

· led to the preliminary design of a 32 GHz radar sensor and

· have established the physical characteristics of a Radar image of a runway and its vicinity thru real environment measurements and
· have established the operational need for image quality thru pilot in the loop simulation.
2.2 Because of the need for the pilot to clearly be aware of the situation during the approach, there is a need for a high-resolution image (metric class), which contributes to the specification of the bandwidth need. Because of the very high dynamic in terms of Radar Cross Section between some useful elements (runway, grass) and the other features in the vicinity of the runway (signs, fences, buildings, navigations systems on ground, etc.), signal windowing with very low side lobes, such as Blackman window, is needed. Hence, to compensate for the widening of the main lobe of the impulse response introduced by the windowing of the signal that degrades the range resolution, additional bandwidth is needed.
2.3 The radar designed by Dassault Aviation uses the MIMO (Multiple Input Multiple Output) technology in which radiating elements transmit signals, which are frequency offset from one another. This design leads to an additional need for bandwidth.

2.4 In total, the need for bandwidth for the 32 GHz band Radar is at least 320 MHz.
3. CONCLUSION
3.1 In discussions for spectrum coexistence between the EFVS and the FIX service in the 32 GHz band, the bandwidth requirement for EFVS radar to be considered is more than 320 MHz.
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