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	Summary: 

	The ECC held a workshop jointly with the COST-TERRA research project on May 2-3, 2012, in Mainz. In addition ETSI coordinated a session dedicated to standardisation issues. More than 130 delegates heard about a wide range of industrial trials and initiatives, research work and regulatory progress towards enabling cognitive radio technology in Europe and elsewhere.
Although many questions remain about the application of Cognitive Radio, the workshop confirmed a great deal of progress since the last ECC workshop in 2009.  There are more concrete demonstrations of the technology and of business planning, and some regulatory initiatives worldwide.  There is also a strong asserted intention from some sections of industry to implement the technology at the earliest opportunity in Europe, simplifying the ambitions of CR in the first instance in order to bring forward implementation on a practical basis.

	Proposal: 

	The ECC is invited to note the conduct of the Workshop described in this paper, and particularly its outcomes summarised at the end of the document (see page 5).
However, this document does not make specific recommendations for how the ECC may take forward the elements of developing a CR regulatory framework to the extent it considers necessary or appropriate at this stage.  When establishing a roadmap for CR, the ECC intended to review it after WRC 2012, and the workshop may be a helpful contribution to this process.  

	Background: 

	At its 30th meeting (Kazan, December 2011), the ECC endorsed the Office initiative to organise a second public workshop on cognitive and software defined radio. An initiative group was set up consisting of the ECO, Chairs of FM CG, SE PT 43, COST-TERRA chairman and other members of ECC SG, to supervise and contribute to the planning of the event. 

An ECC CG was established by the 22nd ECC meeting (Vienna, March 2009) and developed a roadmap with four stages until WRC-2012.
At present work on CR within the ECC is taken forward by PT SE43 and a CG within WG FM.  The future of the latter is currently under review by WG FM.  Much of the attention for developing a regulatory framework for CR also focuses on standardisation.  IEEE is well advanced in this field, and ETSI also has the subject in focus, including in response to a new EC mandate.


1 Introduction
The meeting was attended by more than 130 participants. Opening remarks and initial welcome were made by the ECC Chairman. 6 companies presented demonstrations in space outside the meeting room.
The workshop was arranged in five sessions. The first session on the first day was dedicated to the European and national CR/SDR regulation efforts.  The following two sessions dealt with a review of the state-of-the-art in European research and CR/SDR testing as well as practical implementation projects. Second day was arranged in the following way: the first session was coordinated by ETSI and dedicated to standardisation and industry specification issues. The second part of the day was dedicated to the considerations of regulatory efforts regarding CR/SDR outside Europe.

The conclusion session was led by Mr. Mark Thomas (ECO Director) and was based around a panel of industry representatives. 

A questionnaire was distributed among the participants of the Workshop in order to assist the conclusion session. A summary of the questionnaire is presented in the Annex to this overview. 

2 General remarks
First session, first day (‘Setting the stage for CR/SDR policies’):

The ITU-R in the preparations for WRC-12 approved definitions for SDR and CRS technologies.  WRC-12 decided that no changes to the Radio Regulations are needed except for Recommendation 76 on deployment and use of cognitive radio systems.

A clear interest was shown by speakers and the audience about White spaces usage of the UHF band, but there are also on-going discussions around the other bands to be considered for usage by Cognitive radio (CR) devices. 
Similar categorisations of WSD devices are proposed by regulators, industry and academia. A new category of WSD devices such as broadband (LTE downlink) is of the interest for some administrations. Participants of the Workshop expressed pro and cons for this application. At this stage of the technological development, an opinion was expressed that sensing as a cognitive technique is not reliable enough and hence, the database approach seems to be a good starting solution. It is felt necessary to develop guidance documentation on geo-location databases to be used by national administrations.

LSA (Licensed Shared Access)/ASA (Authorised Shared Access) is of the great interest and widely discussed within CEPT. A WGFM Report on the evaluation and analysis of ASA potentially with CR functionalities (data base) has already been developed.

Second session, first day (‘State-of-the-art in European research including proposals for novel applications of CR’):

Two research projects in the framework of FP7 programme presented results of their findings: 

· COGEU project introduced broker approach to be used in addition to database management. 

· QUASAR project findings: 

· Plenty of spectrum available – but very scenario & location specific;
· Aggregate interference become critical in case of massive use of secondary spectrum;
· Sensing technique is not very effective in most scenarios therefore geolocation based technique is preferable;

· Offloading (femto cell like) strategy is proposed to be used.
COST-TERRA research project is presenting Pluralistic Licensing using CR Mechanisms Licensing (new class of license, that accepts opportunistic access; license-fee paying users have priority in spectrum access mechanism). A presentation made by the Office mentioning that Detect-And-Avoid mechanisms and improved low Duty cycle could be considered as examples of other cognitive techniques and showing the fact that there will be examples of SRD applications (assistive listening systems, MBANS) offering database techniques to achieve geographical separation for improved sharing of frequencies.
Third session, first day (‘Learning from CR/SDR practical implementation efforts’):

A USA industry representative (Global Bridge) shared their experience gained until now.  There are some commonalities in approaches but also differences. For example list of current and expected applications in USA are very similar to the European one, e.g. machine-to machine, broadband wireless access. FCC supports fixed power level models for WSD devices, while CEPT supports flexible power level model depending on scenario and application chosen. FCC colleagues are also concerned about possible self- interference between WSD devices when their density of deployment increases. 

Highlights from Finnish Trial research projects have been presented for Workshop participants. Three on-site demonstrations from research and industrial partners of the trial programme took place during both days of the Workshop. 
Cambridge white spaces trial experiments aiming (inter alia) to help Ofcom UK to develop an enabling TVWS (TV white spaces) framework revealed a good potential for indoor applications (including broadband and machine-to-machine) as well as rural broadband potential.  Another conclusion was made that TVWS assisted databases give certain amount of flexibility to teh regulator in case of “refarming” UHF frequency band. 
First session, second day (‘Standardisation and industry specification’):

Three speakers in the standardisation session (Intel, Qualcomm, Huawei) expressed their opinion about Authorised/Licensed Shared Access (LSA/ASA) concept. First issue will be to identify candidate ASA/LSA bands by defining the usage scenarios, compatibility and high-level requirements as well as functionalities required to implement ASA/LSA in these bands. The speakers were of the opinion that licensing is needed for cognitive radio applications.

Industry also mentioned the following attractive CR applications:  TV White space devices, machine-to machine, RLAN (fixed), broadband PPDR, mobile broadband. Those applications should be enabled by geolocation databases. There is a need for database standards (including Harmonised ENs) (Intel, Qualcomm, Huawei, European Commission DG Enterprise). 

Overview of a standard designed for machine communications in white space spectrum developed by Neul. Neul assumed that these devices could be competitive with alternative solutions  in terms of low cost and power consumption. It is expected that during 2013 there will be a large number of WS devices in the market in USA and UK. System needs only 1 channel (8 MHz spectrum), which means that white spectrum exists nearly everywhere in frequency ranges planned and used for TV transmission.
It was also mentioned that first published industry standards such as IEEE 802.22 (wireless broadband TVWS devices) have not been adopted by industry yet.
Chairman of this session in the concluding remarks pointed out that it is necessary to concentrate on feasible and simple solution rather than very idealistic one. 

Second session, second day (‘CR/SDR regulation efforts outside Europe’): 

· Development in Canada: Canadian representative mentioned the fact that bond between regulatory, policy, and research and development processes at Industry Canada became stronger. Envisaged applications: for cellular extension, public safety, low cost rural broadband.  Industry Canada is looking at either UK or US model. TVWS process are in place, usage of databases specific for Canadian requirements is foreseen. Databases are not necessarily centralised – could be shared. 

· Development in APT countries: Following topics will be discussed at the next APT Forum: 

· CRS deploys in TVWS and TVWS in APT;

· Consideration of other possible bands;

· Cognitive radio could be a part of IMT developments, but no actions so far regarding IMT applications; 

· APT wireless group conducted a questionnaire (results available);

· Japan seems to lead the development in Asia and seems to be on its way towards a regulation.


· Development in USA. In US process has been initiated in 2004 with publishing of initial Notice on TV White Space. In 2012 FCC issues Third Memorandum to Final TVWS rules. Following set of rules can be noted:

· The database approach was chosen to enable TVWS operation. Administrator is “authorized” by the regulator to protect incumbent operations (broadcasting service).
· Device types are fixed, personal, personal portable;

· Height above average terrain limit increased from 76 metres to 250 meters;

· Fixed limit for out-of-band emissions irrespective to in-band power. 
3 Concluding session, second day: 
The workshop organising group received 34 replies to the Questionnaire, 23 from industry and 11 from administrations. Administrations were limited to one set of responses per country. The results of the questionnaire are presented in the Annex.

The opportunity was given to all attendees to provide comments to the questions during the concluding session. There was no significant disagreement with the following main conclusions which were suggested to the meeting and the summarising panel by the Director of the Office. Some of the comments from the panel and audience are also given, shown in italics.
· Large interest and demonstrated commitment to CR at the industry side, especially in 470-790 MHz, but also other bands should be considered. WSD/cognitive radio solutions seem to be progressing on their way from research to product development in industry. Considerations of WSD in UHF should not preclude considerations of other ranges. 

· More regulatory work is needed to enable CR/geo-location equipment. Harmonised approaches need to be developed.  The majority in the room including panellists believed that not enough regulatory studies regarding WSD in UHF had been carried out.
· Geolocation database being an enabler of CR is feasible: confidence needed in how to regulate devices that rely on it:  ‘keep it simple’. But there are administrations considering that development of geolocation databases will take a lot of time. 

· There remains uncertainty about the business models which would drive CR/SDR, but that does not mean that these models do not exist.  Some companies are investing in the systems and stated that regulators should enable CR rather than trying to substitute their judgement for that of industry.  

· There was a balance of views on how to construct regulations: ‘neutral’ v ‘specific scenario’.

· Three main potential applications for CR seemed to be favoured by the questionnaire respondents: (localised Wi-Fi, machine-to-machine communications, and rural broadband – the last of these typically based on the Authorised Spectrum Access concept). All seem to have ‘cheaper’ alternatives now, but it is possible that CR may provide an overall cheaper access to spectrum in future (i.e. if the simpler access to more crowded areas of spectrum carries a higher direct or indirect price than through CR).
· Panellists see improvements in the CR development as activity is transferring from research branches to the industry. 
· Regulators need to take some risks, keeping things simple. From the panellists point of view a clear coordination between industry and regulations is needed.
· Geographical separation could be achieved by using a combination of a geo-location database and the ASA/LSA concept (e.g. rural broadband) and this might be a solution for some frequency bands.
Annex: Workshop Questionnaire results 
Question 1: Do you think that implementations using CR/geo-location capable equipment will be available in the future within the band 470-790 MHz? 
	Non administrations
	Administrations
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Some administrations envisage PMSE on a license-exempt basis therefore no guarantee for their protection. It was mentioned that UHF will be overloaded. 

Question 2: Do you think that the studies being carried out in the ECC on White Space devices are sufficient to enable the use of CR/geo-location capable equipment in the 470-790 MHz frequency range? 
Administrations + non administrations

[image: image4.png]20
15
10

Reply rate

YES





Comment: Administrations mentioned uncertainty in the management of geolocation database. Industry noted the fact that aggregate interference control is still challenging. Technical conditions in the broadcasting network are not deeply analysed.  

Question 3: Could you name up to three other frequency ranges (in addition to 470-790 MHz) in which a CR techniques could be considered for implementations. Please justify your choice of relevant frequency 
Strong preference towards: 
· L-band (1452 – 1492 MHz);
· 2.3/ 2.4 GHz;
· Radar bands; satellite bands;
· VHF band
Question 4: Please name up to five wireless radio applications, which you think could make use of a CR/geo-location technique to access additional frequency opportunities. 
Wide range of applications mentioned, but three clear leaders:
· Wi-Fi like
· Machine-to-machine
· Rural broadband
Question 5: Do you think that these CR/geo-location techniques can provide viable solutions to providing similar wireless applications provided in alternative bands? 
Administrations + non administrations

[image: image5.png]25
20
15
10

Reply rate

YES





Question 6: Which approach do you think is better suited to promote and allow more flexible sharing of spectrum by applications using CR/geo-location technique.
Administrations + non administrations
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Question 7: Do you think that harmonized approaches (i.e. European regulation) for implementation and use of CR/SDR technologies are required? 
Administrations + non administrations
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Question 8: On which domain do you expect contribution from regulation and standardization? What form of cooperation is expected? 
Responses to this question vary a lot, for example:

· Provide harmonised equipment requirements;

· Authorisation approach to be govern by national administrations;

· More liaison activity between ETSI and CEPT especially regarding database requirements.

N








1
PAGE  
7

_1399266479.xls
Diagramm1

		YES

		NO



Reply rate

4

7



Sheet1

				Reply rate

		YES		4

		NO		7

				To resize chart data range, drag lower right corner of range.






_1399266482.xls
Diagramm1

		YES

		NO



Reply rate

Reply rate

18

5



Sheet1

				Reply rate

		YES		18

		NO		5

				To resize chart data range, drag lower right corner of range.






_1399266474.xls
Diagramm1

		YES

		NO



Reply rate

20

10



Sheet1

				Reply rate

		YES		20

		NO		10

				To resize chart data range, drag lower right corner of range.






_1399266477.xls
Diagramm1

		YES

		NO



Reply rate

14

18



Sheet1

				Reply rate

		YES		14

		NO		18

				To resize chart data range, drag lower right corner of range.






_1399266472.xls
Diagramm1

		A (neutral basis)

		B (specific scenario)

		A+B



Reply rate

9

13

11



Sheet1

				Reply rate

		A (neutral basis)		9

		B (specific scenario)		13

		A+B		11

				To resize chart data range, drag lower right corner of range.






_1399266470.xls
Diagramm1

		YES

		NO



Reply rate

25

7



Sheet1

				Reply rate

		YES		25

		NO		7

				To resize chart data range, drag lower right corner of range.






