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	SUMMARY

	Further to the adoption of Agenda Item 1.7 during ITU WRC-19 considering a space communication link in addition to the already existing aeronautical VHF terrestrial link, some compatibility studies will be engaged.

The present document includes some VHF antenna patterns of VHF antennas installed on aircraft in order to support an ICAO response to ITU liaison statement requesting for more information on existing VHF antenna patterns.



1. INTRODUCTION

ITU Wordwilde Radiocommunication Conference 2019 adopted Agenda Item 1.7 considering a new aeronautical mobile-satellite (R) service (AMS(R)S) allocation in accordance with Resolution 428 (WRC-19) for both the Earth-to-space and space-to-Earth directions of aeronautical VHF communications in all or part of the frequency band 117.975-137 MHz, while preventing any undue constraints on existing VHF systems operating in the AM(R)S, the ARNS, and in adjacent frequency bands.

The objective of this Agenda Item similarly to space based ADS-B topic which was concluded during WRC-15 is to offer a space communication link in addition to the already existing aeronautical VHF terrestrial link.

In the context of Agenda Item 1.7, ITU-R WP5B started a working document towards a preliminary draft new Report ITU-R M.[Space-VHF]. The preliminary parameters concentrate on the provision of voice communications, considered as the essential application to provide, and on the satellite to aircraft downlink path, as it would be the new active element introduced in the overall picture of aeronautical VHF stations.

In order to duly complete its task on defining the relevant technical characteristics and to perform sharing and compatibility studies, under WRC-23 agenda item 1.7, WP 5B seeks for further information on 

· Available measured pattern for aircraft VHF antenna;
· Aircraft VHF receiver performance requirement;
· Clarification on required availability performance related to aeronautical VHF voice communications.
The present document provide some information related to VHF antenna radiation patterns for two types of aircraft, a long- and a short-range one. Due to the different sources and development dates of these aircraft , the nature of the information is a little bit different from one program to the other. Some radiation patterns are simulated and other are measured nevertheless all VHF patterns are very similar. In both cases, results were used for certification purpose.
Aircraft VHF receiver performances for Air Transport are provided by ICAO Annex 10, Volume III, Part II Chapter 2 and Attachment to Part II and by Eurocae ED23C and/or RTCA DO186A documents. (Minimum Performance Specification for Airborne VHF Communication Equipment operating in the frequency range 117.975- 137.000 MHz)

2. Antenna related information 

In the purview of populating the new report, this section includes characteristics of existing VHF antenna patterns performed on aircraft.
2.1 General characterisics of VHF Blade Antenna  
Frequency range : 118-137 MHz

Polarization : Vertical
Radiation pattern : Omni directional

Gain : approx.. -1 dBi
Nominal impedance : 50 Ohms 

VSWR : < 2
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Cobham VHF Antenna
The typical location of the three VHF antennas installed on Airbus aircraft is shown on the schematic below.
Two antennas are located on the top of the fuselage and one is located on the bottom part  :
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VHF antennas location

The location and numbering (1, 2, 3; Right, Left, Center; A, B, C..) depend mainly on Airframer definition and can vary from various programs and/ or versions. 

2.2 Example of antenna pattern radiation used for aero VHF communication

This section includes measured VHF antenna patterns in 3 plans (Horizontal, Longitudinal and Transversal plans) 
Conditions of the measurement has been performed;
· in the main polarization,
· Aircraft configuration with Landing Gear and Flaps & Slats retracted.
2.2.1 A319 Single Aisle ( Short range) Aircraft mock-up (scale 1/18).
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2.2.2 Aircraft 2 : A330Neo Long Range 
Simulations have been perfomed for an A330Neo Aircraft installation.
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3. ACTION BY THE MEETING

The group is invited to note the information provided and, where appropriate, use the information in preparing and submitting contribution to carry out the studies in the context of ITU WRC-23 Agenda Item 1.7 dealing with space-based VHF issue. The purpose of this contribution is to support ICAO FSMP to further support ITU activity in providing WP5B requested information.
— END —

