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Opening of the meeting
As the chairman Mr. Trautmann could only attend the meeting online, it was chaired by the Vice Chairman, Mr. Staub, who opened the meeting. 64 participants registered for the meeting. 27 of them were attending in person, up to 31 online. The list of Participants is available as Annex 1 to these minutes.
	Adoption of the agenda
The agenda as in FM22(23)03rev2 was adopted. During the meeting, some additional documents and document updates became available. The final Agenda is available as Annex 2 to these minutes.
	Reports from external meetings
3.1	WG SE, 3 – 7 October 2022, Maisons-Alfort, France
WG SE issued a Liaison Statement to WG FM, ECC PT1 and ETSI TC ERM on the results of the 92nd WG SE meeting, see Document FM 22(23)Info01.

3.2	Sat MoU, 23 -24 November 2022, Copenhagen, Denmark
The Chairman stated the monitoring capability needs to be able to successfully monitor the interaction between GSO and non-GSO systems. As such, a mobile 2 m dish cannot have the necessary sensitivity to monitor a single (e.g. Starlink) satellite. He noted the capability of the Leeheim station. Germany noted it was essential to know the identity of the interfering satellite, when complaining to the filing administration.
Unfortunately, there are no new members of the Sat MoU.

3.3	WG FM, 13- 17 February, 2023, Berlin, Germany
The meeting noted the FM22 progress report in Document FM(23)025.

3.4	WG SE, 30 January – 3 February 2023, Ispra, Italy
WG SE issued a Liaison Statement to WG FM, ECC PT1 and ETSI TC ERM on the results of the 93rd WG SE meeting, see Document FM 22(23)Info02. The document was just for information and noted by the group.
	Issues in progress		
Interference statistics 2022	
Mr Donoghue presented document FM22(23)08 and its annexes containing various evaluations of the annual interference questionnaire:
· Answers by each Administration, By Question (Annex 1a) and By Administration (Annex 1b)
· National files to Question 4 (Annex 2)
· Annex 3 Questionnaire 2021 Raw results in Excel (Annex 3)
· Annex 4 Sources (Interferers) Excel file
· Annex 5 Part 1 Result of the questionnaire (victims) 2014 to 2022
· Annex 5 Part 2 Number of interference cases reported (victims) 2014-2022
· Annex 5 Part 3 Number of interference sources 2022 and comparison with 2019, 2020 and 2021
Responses from 34 administrations were received. It was noted that the interferences to Weather Radars by RLANs (Question 9a) have virtually diminished as compared to the widespread use by 5.6 GHz RLANs.
Annex 5 was presented in detail to the group.
The total number of interferences covered in the evaluation has gone up to more than 36,000, compared to previous years where it was around 28,000. It was discovered that the number of cases reported from France on interferences to UHF DVB-T have increased by more than 15,000. The reason is apparently that France has taken the total number of customer complaints to a centralized hot line whenever they had problems with terrestrial TV reception, whereas other countries count one interferer as a single case.
Mr Antunes presented a self-developed semi-automatic evaluation Excel sheet for annual interference statistics. From this sheet, the results can be imported to a web site allowing various options to visualize them and set several filters such as country, year, and radio service. It was noted that especially this way of presenting the results is a huge improvement and makes evaluations much easier. It was decided to try out the new way of evaluation first, before they are presented in that form to WG FM. To facilitate this, Portugal will forward the script to ECO so it can be hosted at the ECO server.
It was proposed to send Annexes 4 and 5 to WG SE, together with a cover page, that is available as Annex 3 to these minutes.
AP: Mr Trautmann will forward the documents to WG FM.
Field strength measurements at the border	
On this topic, two documents containing text for a new ECC Recommendation on field strength measurements of public mobile networks in border regions were presented: FM22(23)10Annex from Germany and Lithuania, and FM22(23)11Annex from Latvia. Both documents were merged in a drafting group. However, some open issues remained and some sections need further development. 
The question was raised whether the Recommendation needs to be restricted to border areas only, as the measurement principles would generally apply to field strength measurements of public mobile networks. For this expansion of the applicability, however, in such case all mentions of limits at the border, references to bilateral agreements and Recommendations have to be deleted. The decision on this aspect was postponed until the document has reached a stable state. 
Document FM22(23)12 was introduced by Lithuania. In this document it is proposed to measure the mean field strength of emissions over at least 6 minutes, thereby accounting for the fact that base stations seldom transmit at full power. ECC Recommendation(15)01 and ECC Report 331 define the field strength as mean values. There was some opposition to this suggestion because the field strength limits are usually calculated with propagation tools using nominal e.i.r.p. of the transmitters in question. The current proposal of the group is to first determine the maximum possible field strength by measurement of reference signals and extrapolation to full traffic, and then apply a reduction factor to determine average field strength values.
The resulting document can be found in Annex 4 to these minutes, but it is still in a working state. 
It was decided to establish a Correspondence Group to facilitate work between the FM22 meetings by interested parties. Latvia volunteered to provide the CG rapporteur. The ECO was tasked with setting up the CG.
AP: The rapporteur will present an updated version incorporating the results of the CG discussions to the next FM22 meeting.

Revision of ECC-REC(12)03 on e.i.r.p. measurements
Lithuania introduced document FM22(23)04. The Annex contains a proposal to change Recommendation ECC-REC(12)03 on e.i.r.p. determination by field strength measurements. 
Lithuania evaluated the raw data of the measurements along a route that were presented for the development of the Recommendation, and also undertook additional measurements along routes. The result was that the maximum allowable distance between measurement samples can be up to 10 wavelengths without producing measurement errors in excess of 0.4 dB. This lowers the restrictions on the maximum vehicle speed during the measurement significantly.
Austria introduced document FM22(23)05 containing some additional, partly editorial changes to the Recommendation, which were accepted.
With minor changes, the document was agreed and will be forwarded to WG FM, together with a cover page explaining the purpose of the modification. The final version is available as Annex 5 to these minutes.
AP: The ECO will provide an editorial review of the revised Recommendation before the Chairman forwards it to WG FM.   
GNSS interference
Mr Novella from ICAO presented document FM22(23)Info03 containing statistical and visual evaluations of the locations of GNSS interferers worldwide. GNSS interference causes severe degradation of navigational and surveillance aids used onboard aircraft.
ICAO has created a correspondence group with the following tasks:
· Highlighting the scale of the problematic of GNSS Radio Frequency Interference (RFI) for civil aviation.
· Elaborating elements to support contributions material for ITU-R WP-4C/1C, as well as for the relevant groups of regional telecommunications organizations.
· Proposing material, best practices, and guidance to mitigate the impact of GNSS RFI on civil aviation operations.
Possible solutions to mitigate the impact of GNSS interference on civil aviation are:
a) reinforcing navigation systems resilience to interference;
b) retaining essential conventional navigation infrastructure for contingency support in case of RNSS outages, and developing mitigation techniques for loss of services.
c) increasing collaboration between radio regulatory and enforcement authorities;
d) reinforcing civil-military coordination to address interference risks associated with RNSS testing and conflict zones;
e) increasing coordination between aviation, military and radio-regulatory authorities;
The group was asked about their opinion on possible measures to reduce the impact of GNSS interferences, including ITU recommendations/Resolutions.
It was noted that according to the statistics in the report, there are hardly any occurrences of GNSS interference in Western Europe. The vast majority of sources are in Asia and the Arabic countries. As a consequence, it could be concluded that there is little pressure on CEPT monitoring agencies to improve the situation. 
France noted that fighting GNSS jammer is difficult because they can easily be bought everywhere on the Internet. Even if pure possession of such devices is illegal, it is virtually impossible to locate and confiscate them unless they are active and have been found by the monitoring services. 
Some countries like France are using systems to monitor the GNSS bands in order to automatically detect GNSS jammers, especially along highways. In addition, France takes steps to raise public awareness of the problem by publishing information flyers.
Germany reported of a campaign where the GNSS band was observed with a monitoring vehicle next to a heavily frequented highway, and once an emission from a truck was detected, the truck was stopped by the police 3 km down the road. Only 8 emissions were detected during a full day, and 7 of them were faulty devices. Only one was a jammer. The conclusion was that complex campaigns like this are not justifiable as there seem not to be too many cases of jammers to be found that way.
The Netherlands also reported on the results of their automatic GNSS monitoring at a large container terminal where the average occurrence of a jammer is about once every two weeks.
Usually, GNSS interference cases are handled with high priority by the monitoring services. However, as the ECO stated, this reporting process is often not working because of the current privacy policy of the ICAO when it comes to reporting concrete GNSS interference cases by pilots.
Greece being one of the few CEPT countries where, according to the ICAO report, GNSS interference problems were reported by airplanes flying in Athens FIR, noted that their civil monitoring authority never received concrete interference reports from aeronautical authorities. Greece also reported that a monitoring campaign of GNSS frequency bands is currently in progress, which has not revealed so far any interference problems at ground level. 
In the Netherlands, the ATC is responsible for the monitoring of the GNSS bands at airports. Also, other countries conduct continuous monitoring of these bands at major airports. However, the civil monitoring service only reacts upon concrete reports of the operator of these systems.
RF measurements with UAVs
With the presentation in FM22(23)09Annex, France updated the group on the status of their drone-based measurements. For tasks only requiring visual capabilities (no RF measurements), they use off-the-shelf drones with a weight below 4 kg to remain in the risk category C2.
For RF measurements, they use a drone able to carry 2.7 kg of payload, which is equipped with monitoring equipment depending on the measurement task at hand. One engineer operates the RF equipment, while an additional pilot flies the drone. This part of the project is still in an experimental phase. The current drone has to fly in special category S1 or S2, imposing additional flight restrictions. The main measurement purposes are inspection of radio transmitters and interference investigation. Remote control of the receiver/analyser is realized with an RLAN link for live transmission of the analyser data to the ground.
Future plans are for more lightweight drones to be able to fly in lower risk categories, and able to carry lightweight analysers like the Anritsu MS2760 with directional antennas for the higher GHz frequency ranges, and for a drone of maximum 5 kg weight, including payload.
The immunity of the drone against strong RF signals has been tested in a lab. The result is a database with minimum safe-flying distances to various transmitters.
Thirteen of their employees are trained drone pilots.
New issues		
EMF measurements on 5G base stations using AAS	
Mr Hasenpusch presented document FM22(23)07 describing the issues when determining the maximum possible field strength of 5G NR base stations using active antennas, and proposes methods to directly measure traffic signals rather than SSB signals. The intention is for administrations supporting the suggested method to approach vendors of EMF measurement equipment with the aim to trigger suitable software developments.
The document was noted.

Interference caused by an RFID tag	
France introduced document FM22(23)info04 containing a report about an interference case where a 3G mobile network base station in the 900 MHz band was interfered by an RFID tag in a handbag that was not deactivated. Normally, RFID systems in Europe use the frequency range 865 to 868 MHz, but three channels in the frequency band 915 – 919.4 MHz have recently been opened for RFID applications, provided that they don’t cause harmful interference. Cases were found where interrogators of shops were transmitting on an illegal frequency (authorized in the US), causing tags also to respond on an illegal frequency. However, in this case, that tag was in fact activated by a 3G base station in the 900 MHz band.
It was noted that the tags are often tuned to the frequency band used in the US, but have a broader reception range to enable operation also in other frequency bands. In so far, the use of these broadband tags is legal, but if they are not deactivated at the time of purchase, they could cause such interference.
Austria reported that they had similar cases with tags and interrogators not designed for the European market.
The group noted the document.
	Monitoring campaigns		
HF background monitoring campaign
Mr Bakker reported about the status of the HF monitoring campaign with the presentation FM22(23)06. The Web page currently also allows to view and download the current schedule.
The group was asked to forward any proposals on additional functions or ways to visualize the data to Mr Bakker. It was also asked whether the data should be checked for consistency before entered into the database. 
The Netherlands would like to automate the uploading of data and asked the group whether they would be able to create/run scripts that regularly upload the monitoring data via FTP or HTML. It was mentioned, however, that automatic upload could result in invalid data being included in the database (e. g. overloaded receivers).
AP: Administrations should think about the above questions and report their answers/suggestions to Mr Bakker.	
	Any other business		
Review FM22 work items
Robin Donoghue from the ECO presented document FM22(23)13 and its annex containing the regular review of current FM22 work items to be presented to the next WG FM meeting. 
It was decided to ask WG FM for an extension of the target date for work item FM22_37 (MFCN field strength measurements at the border) by two meeting cycles to October 2024.
Date and place of the next meetings
The next meeting of FM22 will take place from 26 to 29 September 2023 in Copenhagen as a hybrid meeting. Serbia will host the group for the spring 2024 meeting.
Administrations wishing to invite the group for further meetings may contact the chairman. 			
	Closure of the meeting
Mr Trautmann announced that he will retire at the end of October, making it necessary to find a new chairman at the next FM22 meeting. The information will be forwarded to WG FM, together with a proposal for a successor, if available. Mr Trautmann asked volunteers to email him directly.
The secretary will also retire at the end of June 2023, but it is not mandatory to appoint a formal secretary for project teams. The group thanked the secretary for his work over the past two decades.
With this, the Vice Chairman closed the meeting.	
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