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	SUMMARY

	This paper addresses a radio interference issue, due to the fact that Soyuz capsules, which are flying to and from the International Space Station (ISS) are using for communication to ground stations the frequency 121.7 MHz, which is in the aeronautical VHF Radio​communication band. 
The German Radio Regulator compared interference reports regarding the aeronautical VHF Radiocommunication frequencies 121.700 and 121.750 MHz with a list of known dates of docking and undocking manoeuvres of Soyuz capsules in the years 2000 to 2018. In this time frame at least for five events, transmissions by Soyuz capsules were identified as source for the RFI. For nine of the RFI occurrences, Soyuz transmissions are deemed to be the likely source. The typical duration of such interference cases is several minutes.
The paper asks, whether transmissions from Soyuz capsules in the aeronautical VHF Radiocommunication band are acceptable from a regulatory point of view, how to deal operationally with how to deal with the expected RFI incidents and how to avoid such RFI events in the future.



1. INTRODUCTION

1.1 This paper addresses an interference issue, due to the fact that Soyuz capsules which are flying to and from the International Space Station (ISS) are using for communication to ground stations the frequencies 121.7 MHz, which is in the band 117.975 to 137 MHz, which has an international AM(R)S allocation.
2. DISCUSSION

2.1 Soyuz capsules, which are flying to and from the International Space Station (ISS) are using for communication the frequency of 121.7 MHz for downlink to ground stations and the frequency 130.167 MHz is used for the uplink from ground stations (Ref.1). Both frequencies are contained in the aeronautical VHF Radiocommunication frequency band 117.975–137 MHz, which has an AM(R)S frequency allocation. (The sub-band 121.550 –121.9917 MHz is allotted for Aerodrome Surface Communication). Further information on the characteristics of these transmissions can be found in Ref.1. The typical duration of the interference by such transmission is several minutes. (According to Ref.1 a Soyuz capsule on its way to the ISS is visible by a ground station for approx. 8-minutes).

2.2 The German Radio Regulator, Federal Network Agency (BNetzA) recently compared interference reports regarding the aeronautical VHF Radiocommunication frequencies 121.700 and 121.750 MHz by the Germany Air Traffic Service provider (DFS) with a list of known dates of docking or undocking manoeuvres of Soyuz capsules in the past years:
· Five time the interference to the frequencies 121.700 and 121.750 MHz were definitely caused by transmissions form the Soyuz capsule which was either docking to or undocking from the ISS, namely once per year in the following years: 2009, 2011, 2016 and  two times in 2018.
· Nine times the reported RFI to VHF Radiocommunication to the 121.700 and 121.750 MHz transmissions by the Soyuz capsule was evaluated as to be the most likely cause, namely once per year in the following years: 2000, 2001, 2008, 2013, 2014, 2016,  2018 and two times in 2017.
2.3 The following web-sites are useful for future investigations of the coincidence of RFI incidents and Soyuz missions:

· Web-Site providing Launch- and Landing dates of Soyuz flights to and from the ISS:  http://www.spacefacts.de/schedule/e_iss.htm 
The next Launch of a Soyuz capsule to ISS, has been announced for the 14th of March (Such dates are often changed on short notice). 
· Web-Site providing visibility forecast for the ISS: https://spotthestation.nasa.gov/sightings/
2.4 In the context of RFI caused by use of frequencies in the VHF Radiocommunication band by Soyuz capsules a variety of questions arise, which are mentioned in the following chapter.
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note and review the contents of this working paper;
b) provide guidance on whether transmissions from Soyuz capsules in the aeronautical VHF radiocommunication band are accepetable from a regulatory point of view.

c) provide guidance on, how to deal with the expected RFI incidents.

d) provide proposals, how to avoid RFI to VHF radiocommunication by transmissions by Soyuz capsules in the future.
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