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	Summary
This document contains the result of a questionnaire on ‘mobile data collection’ (radio mapping) as part of new monitoring technologies.


	Proposal
FM22 delegates are invited to study this document and to draw conclusions for their own monitoring activities.


	Background
For some years we are discussing ‘future monitoring methods’ in FM22 and to get a better knowledge concerning the development of this in CEPT administrations a questionnaire was sent out.



1 Introduction
For some years we are discussing mobile data collection in FM22 as part of future monitoring methods. This way of monitoring gives the ability to monitor a very broad frequency band, records the location and with the help of analysis tools a ‘radio map’ of an area or country can be produced.
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Fig 1 Example of a radio map
2 Questions

This questionnaire consist of 5 elementary questions and was sent out in January 2012 to all FM22 members
3 Results

A total of 16 response were received and with the information of The Netherlands itself added 17 responses are recorded. In annex 1 they are given. In annex 2 a summary is given to have a quick reference. To create this annex all the answers were translated to 4 classes:

Y
Yes

N
No

NA
Not applicable

Trial
Under test or evaluation

Off course some interpretation is involved here so in some cases there is no 100% reflection to the original answer.
4 Conclusions

Some conclusions based on annex 2 :

· At this time one administration has implemented ‘mobile data collection’;

· Six administrations are doing  trials;

· Thirteen administrations do think that this way of monitoring is of added value for their organization. Four administrations do not recognize this added value;

· Three administrations are planning to implement this technique. Eight administrations do not have plans to implement and five are in the trial phase;

· All the administrations like to join a meeting on this subject. Finding the budget can  be a problem for two of them.
	Question
	Belgium (BEL)
	Bosnia and Herzegovina (BIH)
	Bulgaria (BUL)
	Czech Republic (CZ)
	France (F)

	1 Is this way of spectrum monitoring implemented in your organization and if so what kind of equipment are you using?
	Spectrum monitoring using high speed mobile data collection is not implemented in our organization (C.C.R.M.).
	In Bosnia and Herzegovina, we do mobile measurements for GSM / UMTS coverage and quality measurements. In these cases, we use R & S-specific equipment.
	In Bulgaria we normally don’t use mobile data collection.  

The only mobile measurements we do are for GSM coverage and quality measurements with a mobile monitoring system with R&S equipment and ROMES software, and this year we are going to do  DVB-T coverage measurements with a new DVB-T measurement receiver  4T2 from ABC Ltd.
	Up to now and for nearest future as a main tool for monitoring data collection monitoring from fixed sites is used. But beside that we have in use one piece of monitoring vehicle which is able to carry out mobile monitoring data collection along the route (equipped with Rohde & Schwarz system ROMES) but its work is mainly focused on coverage verification of service in question in certain area; not exactly for purpose you have in mind.
	In France, we don’t collect Mobile monitoring data in a regular basis.

We are still collecting frequency data with our permanent and semi permanent radio monitoring sites.

	2 If you are using this kind of monitoring tools how is it implemented in your organization? For example 'project based', '24-7', carried out by third parties etc.
	According to our first answer, we don't use mobile equipment for monitoring purposes.
	The GSM measurements are done as needed depending on the demands and requirements and then the measurements are performed all over the country (cities, main roads….).
	The GSM measurements are done yearly by plan in different places from the territory of Bulgaria (cities and main roads) and are done for verification of declared coverage from operators.

For DVB-T measurements we intend to verify the quality of the service and compliance with given license. 

In both cases we do measurements also when we consider a complaint.
	As mentioned above such kind of monitoring is used mainly for ad-hoc purposes not for “24-7” monitoring.
	Our company doesn’t use this kind of monitoring. For GSM and DVB-T measurements, we do by ourselves in cases of complaints.

	3 In what way do you think that mobile data collection can be of added value for your organization?


	Currently, we don't think that mobile data collection can be of added value for our organization. But we should appreciate to get information (advice or experience) from other organizations.
	Mobile data collection measurements is not priority for the Agency at the moment, but in the future we are planning to implement it.
	It helps to get information of spectrum use in places where we don’t have fixed monitoring stations and to know the trends in frequency usage which means that we have to make such measurements in different times at the same places and comparing data files.
	Spectrum utilization of places not covered by fixed MS is possible to obtain in several ways and this is probably the best one of them. But on the other hand nowadays wider spectrum utilization is achieved more often by broadband “burst” systems and in that case moving monitoring equipment must not provide correct results. Further there are systems that are not always on air, so instantaneous information on occupied/unoccupied channel mustn’t be always valid. But it is obvious that density of fix MS has its own economic limits and the remaining area should be covered with mobile means.
	It could be useful to get information about the spectrum utilization in regions not covered by our permanent sites. In addition we could see general trends in frequency usage.

But unfortunately this kind of method contains a sample of the spectrum information only at the measurements point and for a specific day.



	4 If not implemented, do you plan to implement this way of monitoring in the near future and if so in which time frame?
	Referring to our current monitoring strategy (see details above), we don't plan to implement this way of monitoring in a near future.
	Mobile data collection measurements is not priority for the Agency at the moment, but in the future we are planning to implement it.
	At this stage we didn’t consider this way of monitoring.
	In the nearest future CTO has not fixed plan for extension of mobile monitoring data collection but the topic is still open and can be changed according to situation and needs.
	We have no plans now to implement this kind of monitoring.

But we’d like to run a few tests according these methods and means in order to determine the way we could use this kind of monitoring technique in the future.

	5 Are you interested in attending the above mentioned meeting which we would gladly host? And if so in which time frame?
	We should appreciate to be invited in a meeting about high speed mobile data collection.
	Since, our travel expenses are limited, we will not be able to participate in the meeting however it would be good to have info about meeting outcomes as well as presentations, minutes from the meeting, etc.
	Yes we would be interested to attend such a meeting in order to draw on your experience and discussing way of cooperation.
	According to above mentioned we are interesting in this project but rather as an observer than a player so due to limited experience we don’t consider our attendance as add up for planned meeting.
	Yes, we would be interested to attend such a meeting. We would be interested to hear presentations and discussing about this kind of monitoring in practice. Therefore we'd gladly participate in this meeting. As for the date, the time frame after the FM22 meeting would be preferable.


	Questions
	Germany (D)
	Hungary (HNG)
	Latvia (LVA)
	Norway (NOR)
	Portugal (POR)

	1) Is this way of spectrum monitoring implemented in your organization and if so what kind of equipment are you using?
	We have not implemented such a system in Germany.
	We currently do coverage measurement along the route with our mobile systems, but monitor only 1 service (DVB-T, GSM etc.) or just a few frequencies at a time. For daily wideband monitoring we use our fixed and quasi-fixed monitoring stations, and for experimental measurement we have RF Sensors, and planning to get an RFeye this spring for the same reason.
	This kind of monitoring – mobile spectrum data collection within wide frequency band is not implemented in our company. Normally we perform only Fixed monitoring from fixed (manned and remote) monitoring stations and Mobile monitoring i.e. using mobile monitoring stations (vehicles) in definite locations. Our company perform mobile monitoring with mobile data collection for GSM coverage and quality measurements with the R&S ROMES system, but this is a bit another type of monitoring.
	We have not implemented this way of monitoring yet, however we are in the process of setting up a number of fixed monitoring-sites. We have no experience with the RFeye systems, but would consider to test it out in connection with our new monitoring-sites.
	In Portugal we normally don’t collect monitoring data in a regular basis. 

The only mobile measurements we do are for DVB-T coverage according a measurement protocol that we use with a R&S specific equipment, and GSM coverage and quality measurements with a SwissCall system.

	2) If you are using this kind of monitoring tools how is it implemented in your organization? For example 'project based', '24-7', carried out by third parties etc.
	For the time being we have only 1 RFeye node being part of an evaluation kit. Unfortunately I have not yet received a test report from our radio monitoring station.
	We don't use it in our daily measurements, just for testing purposes
	Our company doesn’t use this kind of monitoring. Regarding GSM coverage measurements – we do it by ourselves in cases of complaints and for planned verification of spectrum utilization along the country border and within the country.
	We are currently not using this kind of monitoring tools.
	The DVB-T measurements are done by our self and only in regions where we have coverage doubts between the operator prediction and the reality in the field.

The GSM measurements are done yearly in different situations (cities, main roads, trains, …) and are done for public information.

	3) In what way do you think that mobile data collection can be of added value for your organization?


	In principle collecting monitoring data by simply driving around is reasonable and should produce a lot of information. However, what information do we need and how can we find relevant data in GBytes of data?
	We hope to have some spectrum information in areas which are not covered by our fixed monitoring stations, although we know that these measurements only contain a sample of the spectrum information at the measurement point.
	It could be powerful supplement to the existent fixed monitoring system. It would give valuable information about the spectrum utilization outside the signal reception areas of fixed and “mobile” monitoring stations. This system could help to discover low power illegal transmitters which potentially could create interference to other services and the like.
	We think this would give us valuable information of the spectrum utilization in addition to reveal incorrect or illegal use of the spectrum.
	This kind of data collection won’t 

be very useful because only tell us what was happening in that area in a particular moment, except for services that are “always there”, like broadcasting.

To have a better figure of the occupation we should measure at the same place at different days and at different times of the day.

	4) If not implemented, do you plan to implement this way of monitoring in the near future and if so in which time frame?
	There are no plans to implement such a system so far
	We currently running the tests because we like to determine the way we could use this kind of monitoring technique in the future.
	In fact at the time being we don’t have plans to implement this way of monitoring. Now we are planning implementation of fixed wideband monitoring RF sensor network within country. The main idea of RF sensor network is to fill the “uncovered gaps” of existent fixed monitoring system and to perform 24 hour registration of the whole band.
	We are currently in the early stage of the process with a goal of  implementation in the 1’st half of 2013.
	We have no plans to implement this kind of monitoring.

	5) Are you interested in attending the above mentioned meeting which we would gladly host? And if so in which time frame?
	I would be interested in the mentioned meeting, preferably after our meeting in March.
	Yes we'd like to hear the presentations about this kind of monitoring practice, therefore we'd gladly participate in this meeting. As for the date, the time frame after the FM22 meeting  would be the preferable for us.
	Yes, we would be interested in it. Mainly we would be interested to hear presentations and discussing about this kind of monitoring in practice. It’s hard to say about preferable time, but anyway, I think that in any your proposed time, for us it could be possible to arrange some days for this meeting.
	We would be interested in participating in such a meeting, preferably after the FM22 meeting (April). 


	At this time, we don’t have experience with this kind of mobile monitoring so we can’t contribute to the meeting and our travel expenses are limited, but we would like to know about the subjects, presentations and results of that meeting.


	Question
	Slovenia (SVN)
	Spain (E)
	Switzerland (SUI)
	The Netherlands (HOL)
	Ukraine (UKR)

	1) Is this way of spectrum monitoring implemented in your organization and if so what kind of equipment are you using?
	We only do mobile measurements of GSM / UMTS coverage with R&S Romes software and this year we will do some measurements of DVB-T with R&S BC Drive software.
	We are not using that kind of spectrum monitoring system, the mobile units are using for “traditional” monitoring tasks
	We are still collecting frequency data with our permanent and semi-permanent radio monitoring sites. For the time we are testing two RFeye systems, but we don’t' have enough experiences to take a decision now.
	In 2009 we started a trial with 2 RFeye nodes. From 2010, on a regular basis, using 10 nodes and at the moment a total of 15 nodes are implemented. About 750 GB has been collected till now which corresponds to about 100.000 kilometers of travelling.
	Spectrum monitoring department of Ukrainian State Centre of Radio Frequencies collects spectrum monitoring data with fixed and mobile monitoring stations around Ukraine territory in frequency band from 30 MHz up 6 GHz.

We use 147 fixed monitoring stations and 40 mobile monitoring stations of general usage (for frequency band from 30 MHz up 3 GHz), 52 mobile stations for monitoring of GSM base stations and 4 mobile laboratories for measuring in frequency band up 40 GHz of Ukrainian manufacturing and 40 R&S UMS100 units.

	2) If you are using this kind of monitoring tools how is it implemented in your organization? For example 'project based', '24-7', carried out by third parties etc.
	The mobile measurements of GSM / UMTS coverage are done once a year or less so we can determine if providers are fullfilling their coverrage plan. We do this measurement on main roads and in cities, so we measure almost all of the base stations. 

As for other measurement, we do measurements of TV and FM broadcast stations with our fixed monitoring stations twice a day.
	-
	If the RFeye system will work, as we expect, we will than dry to get an agreement with a third party (Post, UPS, DHL) to install the system on their vehicles.
	Till now the nodes are part of the vehicles of the field officers. The vehicles which are used for interference complaints also carry a node. To have an easy setup we have the nodes build into a briefcase. This year we plan to outsource the collection of data to third parties (couriers etc.)
	For the time we are testing one portable RFEye Node. I wrote in my first e-mail that we are going to buy one fixed RFEye Site system which will consist of 4 fixed RFEye Stations and one operator’s unit for usage during EURO-2012 in Kiev and 4 portable RFEye Nodes.

	3) In what way do you think that mobile data collection can be of added value for your organization?


	We can't say that this way of collecting measurement data will bring us some added value, because the signals are often not present all the time at specific location, except the broadcasting signals of TV, FM or GSM systems, and this doesn't give you the accurate picture of spectrum occupacy on the given area.
	In our opinion could be interesting to have a quick look over several areas where we haven’t got any remote station or over frequency bands under revision
	We expect to get information on the frequency utilization in regions not covered by our permanent sites. In addition we hope to see trends in frequency usage over a longer time period by comparing different data files for the same location.
	We got a lot of new insights, especially in the higher frequency bands and/or related to low power devices, by using this way of monitoring. It’s an addition to our fixed monitoring network. Enforcement officers do use the results preliminary to investigations (pre-assessment of local radio sources).

The results of the mobile data collection contribute to the annual report of our administration.
	We expect to get information about frequency bands utilization in Ukraine.

	4) If not implemented, do you plan to implement this way of monitoring in the near future and if so in which time frame?
	At this time we are not planning to implement this way of monitoring, simply because we don't have any experience with it.
	At this moment we are working in several projects in order to cover other necessities but in the future could be a possibility.
	-
	-
	See answer question 2.

	5) Are you interested in attending the above mentioned meeting which we would gladly host? And if so in which time frame?
	We are interested in attending this meeting, but only as an observers, because we don't have any experience in this kind of data gathering. Maybe in the future we will implement this kind of RF monitoring tools, so this meeting could give us some future references. We prefer if this meeting could be after the FM22 meeting.
	We are interesting to attend this kind of meeting; it is always profitable to receive information about new methods or system that improves our work. Unfortunately we haven’t enough time to attend all meetings so if we won’t be able to attend it, I think that the final results of your work will be very interesting for us.    
	Yes we would be interested to attend such a meeting and sharing knowledge and discussing way of cooperation. We would prefer April or May for such a meeting.
	We are glad to host it.
	We would be interested to take a part in such meeting for discussing ways of cooperation at any convenient time for everybody. We propose to discuss preliminary questions during next FM PT22 meeting in Copenhagen.


	Question
	United Kingdom (G)
	Lithuania (LT)

	1) Is this way of spectrum monitoring implemented in your organization and if so what kind of equipment are you using?
	The UK is predominantly still collecting data from fixed monitoring sites on traditional bands such as the mobile radio, Band 2 broadcast bands etc.  We have experimented in mobile data collection using both the CRFS RFeye units and the Agilent RF Sensor but we have not taken this further than viewing individual files.
	We are trying to do it. Usually our focus is directed to frequency bands from 30 to 1000 MHz in fixed monitoring stations and from 30 MHz to 3 GHz in mobile stations. We can collect data by using Rohde&Schwarz receivers ESMB, EB200 connected to local made hardware. Software is also produced by local programmers. Now we have experimented in mobile monitoring and data collecting using Rohde&Schwarz spectrum analyzer ESPI-7 and special local made software. Currently we are have an experiments of collecting data regarding GSM, UMTS coverage.

	2) If you are using this kind of monitoring tools how is it implemented in your organization? For example 'project based', '24-7', carried out by third parties etc.
	As mentioned above, the ‘usual’ bands are monitored on a 24/7 basis including any bands that are included due to project work requests such as 863-870 MHz.  In the past other departments within Ofcom have commissioned this type of data collection work (e.g. http://www.ofcom.org.uk/static/research/CRFS_report.pdf ) however it is possible that we will be involved in future work in this area.
	It is just on testing way.



	3) In what way do you think that mobile data collection can be of added value for your organization?


	The ability to have an indication of spectrum use in places which are not covered by fixed monitoring sites.  Of course the drawback of this method of data collection is that it is very much a ‘sample’ basis and only valid when the vehicle/data collection device is in the collection area thus if no emission is observed it does not necessarily mean that there is not an emission present at another time.
	May be the ability to have an indication of spectrum use in places which are not covered by fixed monitoring.



	4) If not implemented, do you plan to implement this way of monitoring in the near future and if so in which time frame?
	At this stage we have no firm plans to implement mobile data collection as a scheduled task however this is an area of continued interest and may change in the future.
	At this stage we have no “hard” plan so the date is not yet.



	5) Are you interested in attending the above mentioned meeting which we would gladly host? And if so in which time frame?
	Yes in principle however it is a very busy time in the UK at the moment therefore attendance would depend on what other events were going on at the time.
	Yes


Annex 2

	Question
	Belgium (BEL)
	Bosnia and Herzegovina (BIH)
	Bulgaria (BUL)
	Czech Republic (CZ)
	France (F)
	Germany (D)
	Hungary (HNG)
	Latvia (LVA)
	Norway (NOR)
	Portugal (POR)
	Slovenia (SVN)
	Spain (E)
	Switzerland (SUI)
	The Netherlands (HOL)
	Ukraine (UKR)
	United Kingdom (G)
	Lithuania (LT)

	1) Is this way of spectrum monitoring implemented in your organization and if so what kind of equipment are you using?
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N
	N
	Y
	N
	N
	N

	2) If you are using this kind of monitoring tools how is it implemented in your organization? For example 'project based', '24-7', carried out by third parties etc.
	NA
	NA
	NA
	NA
	NA
	Trial
	Trial
	NA
	NA
	NA
	NA
	NA
	Trial
	NA
	Trial
	Trial
	Trial

	3) In what way do you think that mobile data collection can be of added value for your organization?


	N
	Y
	Y
	Y
	N
	Y
	Y
	Y
	Y
	N
	N
	Y
	Y
	Y
	Y
	Y
	Y

	4) If not implemented, do you plan to implement this way of monitoring in the near future and if so in which time frame?
	N
	Y
	N
	N
	Trial
	N
	Trial
	N
	Y
	N
	N
	Y
	Trial
	NA
	Trial
	N
	N

	5) Are you interested in attending the above mentioned meeting which we would gladly host? And if so in which time frame?
	Y
	Y(1)
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	Y(1)
	Y
	Y
	Y
	Y
	Y
	Y
	Y


Y(1) No budget for this meeting
Legend

Y= Yes

N= No

NA = Not applicable

Trial = Under test or evaluation

N








* ECC policy is that in general all documents should be publicly available unless the author of the document requires that it be restricted to ECC family participants only. 


