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Purpose of this document

This document is aimed at documenting the purpose and objectives of CRplatformNL, a community of practice being established to support the research, development and application of Cognitive Radio and Software Defined Radio technology.
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1. Introduction 

1.1 Development in wireless

As an enabling technology Cognitive Radio (CR) holds an interesting promise for improved utilisation of the radio frequency spectrum. By sensing the local radio environment and understanding the user’s communications needs, cognitive radios are able to select and deploy the most appropriate communications profile – frequency band, access technique and modulation method – to transfer information using radio waves.

These CR capabilities are considered as highly valuable for the introduction of new radio communication services, as essentially all (usable) radio frequency spectrum has been allocated and assigned, while in practice the radio frequency spectrum appears to be under-utilized, if considered in time and place.

Hence, CRs are considered very suitable for providing communications services using the radio spectrum on a secondary basis, i.e., on a non-interfering non-protected basis with respect to the primary user. A first application of this kind is foreseen in so-called ‘white spots’ in TV-bands. For that purpose the US Federal Communication Commission (FCC)
 is in the process of adapting the regulations, while the CEPT
 is investigating the opportunity in Europe. 

This is an interesting first step, as CR technology can be deployed much more widely. The ability of CR to be multi-band and multi-mode suggest the technology may provide better service levels than existing technologies for instance in situations of unexpected high demand, e.g., during special events or calamities.    

Overall the potential value of CR is considered as very high, however, the CR innovation journey is still in an early stage of unfolding.
 There still is a large degree of uncertainty associated with CR and for that matter with Software Defined Radio as related technology that will have to be mitigated before successful, large scale deployment of the technology may be expected and the potential economic and social value can be realised. 

2.1 Usage

In addressing uncertainty the perspective of the entrepreneur is considered centre point. The centrality of the entrepreneur is the consequence of objectives being set for radio spectrum management to be both statically and dynamically efficient. Ultimately it is through the actions of the entrepreneurs, individually and collectively, that efficiency targets can become a reality. 

In economic terms the use of the radio frequency (RF) waves is an input to the production function aimed at adding economic value, much similar as other raw materials, next to capital and labour, see Figure 1.
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Figure 1. Production function 

The establishment of a Community of Practice (CoP) related to CR is aimed at identifying the uncertainties surrounding the deployment of CR and at discussing ways and means of addressing and reducing these uncertainties in an attempt to facilitate the successful deployment of CR-based products and services. 

In recognizing the use of RF-waves as an input to the production function, governments take a pivotal role in the business models of the entrepreneurs, as governments have assumed the custodianship of the radio frequency spectrum. The way governments allocate the use of RF spectrum to particular radio communication services on the international level and assign the rights to use the radio spectrum on the national level is determining the viability of the business case for particular radio communication products and services. In this respect there is the issue of ‘the chicken and the egg’: certain types of radio spectrum rights assignment facilitate certain types of usage, while certain types of perceived usage will require a particular type of assignment. 

What can be observed is that the more degrees of freedom can be associated with the assignment of spectrum usage rights, the more opportunities there are for entrepreneurs to exploit the radio spectrum. 

More freedom is expected to lead to more diversity in the use of the radio spectrum, which contributes to the value it creates for entrepreneurs and ultimately for end-users. On the other hand more diversity may lead to more uncertainty for end-users as radio communication involves senders and receivers and the compatibility of both is essential for communication to be realised. Moreover, end-users will benefit from multiple suppliers providing products compatible with a particular radio communication service, as well as from multiple providers of the same type of service.

Hence, there are multiple interdependencies that will require a certain degree of coordination between the actors involved to allow successful deployment of new radio communication technologies in general, and cognitive radio in particular. 

2. Objectives for the CoP

Considering the above, the principle aims of the Community of Practice related to Cognitive Radio  are considered to be: 

Creating a community of practice around Cognitive Radio with the objective of:

· Sharing information regarding research, development and deployment of CR,

· identifying the uncertainties surrounding the deployment of CR,

· discussing ways and means of addressing and reducing these uncertainties,

· advising regulators regarding the needs of CR devices,

· to contribute to the successful deployment of CR-based products and services.

Refinement of and agreement on the objectives will be subject of the upcoming CoP meetings.

3. Naming of the CoP

The name proposed for the Community of Practice is: CRplatformNL.

This name emphasizes its main purpose, i.e., providing a platform for sharing information on Cognitive Radio in the context of The Netherlands.

4. Way of working of the CoP

3.1 Format

In the NFO special of january ’10, various forms and formats for a potential competence center were discussed. They ranged from a very light versions along the lines of a knowledge portal or an association such as TSOC, to much more embedded and staffed variants such as Connect. To get started, the lighter format of a platform was chosen.

In sharing information the CoP intends to organise meetings and workshops, and to create a repository of information considered useful for the CoP participants.

4.1 Use cases

In addressing uncertainties and finding ways towards resolution, the CoP intends to organise a set of workshops to explore a number of so-called Use Cases that capture potential ​​​​​​​ment areas for CR. 

Initial cases, as derived from the interaction in the second NFO-CR meeting, are (titles are tentative):

1. Harbour Terminal; 
a. Lead actor ECT, Coen Veldhuis, Senior consultant, infrastructure and equipment, 
b. Business challenge: Tweede Maasvlakte Terminal; 
c. Salient technology item: spread spectrum, frequency hopping, 80 channels in use, congestion of spectrum and necessity for guaranteed delivery.
2. Special Events,
a. Lead actor: dutchView, Eric Pierens, traffic planner; 
b. Business challenge: Event setting, highly concentrated traffic, need for reliable operations, with short set-up times, one-off occasions to connect and edeliver; 
c. Salient technology item: ad-hoc, multi protocol, interference
3. Roadside Communication,
a. Lead actor: Connekt, Paul Potters; 
b. Business challenge: variety of communication needs, multi-actor environment, standardization; 
c. Salient technology item: high throughput, short intervals, in part life saving.
4. TV White space; 
a. Lead actor: Philips, Erik van Nijhuis; 
b. Business challenge: finding the entrepreneur; 
c. Salient technology: perceived as first (civil) application of CR.
5. Public safety
a. Lead actor: WMC: Hugo de Graaf

b. Business challenge: economies of scale and willingness to pay

c. Salient technology: from hybrid to full cognitive

d. Special: link with public broadcasting needs

6. High density radio communication: Schiphol Airport

a. Lead actor: Schiphol : Paul van Moerkerken

b. Business challenge: reliable and undisturbed radio communciation

c. Salient technology: wide range of technologies

d. Special: intermodulation products and flight safety

7. Domotica

a. Lead actor: p.m.

b. Business challenge: self aware networks, detect and paly

c. Salient technology: short range, broadband

d. Special: compatability

Other Use Case can be added as the members of the CoP deem appropriate.

5. Outcome and deliverables

The insights obtained through the development of the Use Cases are expected to assist foremost the participants in pursuing their business objectives towards deployment of cognitive and software defined radio technology. 

Moreover, the insights will be used to develop policy recommendations for the successful deployment of cognitive radio as a new enabling technology. These recommendations will be submitted to the NFO, the RSPG and other organisations where applicable.

The academic partners involved in the CoP intend to capture the insights and publish the findings in appropriate journals.
 

6. Participants of the CoP

The participation in the CoP is open to all parties interested in the deployment of cognitive and software defined radios. 

Clearly, CRplatformN is not intended for commercial purposes but for knowledge sharing on a pre-competitive basis.

It is expected that a core group will emerge that will assume responsibility for the organization of the work to be performed in the CoP. 

The University of Technology Delft, Section Economic of Infrastructures within the Department Technology, Policy and Management will be hosting the (initial) meetings of the CoP.

Founding members of the CoP are:

· Dr. Ir. Wolter Lemstra, Senior Research Fellow, Economics of infrastructures, TUDelft,

· Ing. Vic Hayes, Senior Research Fellow, Economics of infrastructures, TUDelft,

· Drs. Koen Mioulet, CEO and Founder Marketing4B2B,

· Ir. Peter Anker, Senior Policy Advisor, Ministry of Economic Affairs.

The participants in the NFO Specials on CR will be invited for the kick-off meeting of the Community of Practice.

7. Communication

The CoP has opened a website www.crplatform.nl  to facilitate information sharing.

The CoP will be supported by a ‘listserv’ email system. Vic Hayes has assumed the responsibility for providing this service. 
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Abstract


Community of Practice in the field of Cognitive Radio and Software Defined Radio - research and application -








� NFO: Nationaal Frequentie Overleg (Dutch Governmental Platform for interaction with Radio Spectrum Users).


� RSPG: Radio Spectrum Policy Group, supporting the European Commission.





� The Federal Communications Commission is an United States government agency, directly responsible to Congress. The FCC was established by the Communications Act of 1934 and is charged with regulating interstate and international communications by radio, television, wire, satellite and cable. The FCC's jurisdiction covers the 50 states, the District of Columbia, and U.S. possessions � ADDIN EN.CITE <EndNote><Cite><Author>FCC</Author><Year>2007</Year><RecNum>916</RecNum><MDL><REFERENCE_TYPE>16</REFERENCE_TYPE><REFNUM>916</REFNUM><AUTHORS><AUTHOR>FCC</AUTHOR></AUTHORS><YEAR>2007</YEAR><TITLE>About the FCC</TITLE><NUMBER>2007-01-05</NUMBER><URL>www.fcc.gov/aboutus.html</URL></MDL></Cite></EndNote>�(FCC, 2007)�.


� CEPT: Conférence des Administrations Européennes des Postes et Télécommunications, an Association of European Postal and Telecommunications Administrations (PTTs).


� The Mitola and Maguire paper of 1999 is widely considered as the start of CR activities outside the military domain � ADDIN EN.CITE <EndNote><Cite><Author>Mitola</Author><Year>1999</Year><RecNum>1872</RecNum><MDL><REFERENCE_TYPE>0</REFERENCE_TYPE><REFNUM>1872</REFNUM><AUTHORS><AUTHOR>Mitola, J.</AUTHOR><AUTHOR>Maguire, G.Q.</AUTHOR></AUTHORS><YEAR>1999</YEAR><TITLE>Cognitive radio: Making software radios more personal</TITLE><SECONDARY_TITLE>IEEE PCS Magazine</SECONDARY_TITLE><VOLUME>Special Issue on Software Radio</VOLUME><NUMBER>August</NUMBER></MDL></Cite></EndNote>�(Mitola and Maguire, 1999)�. 


� . The case for Indoor Wireless has been suggested.


� For initial publications see for instance � ADDIN EN.CITE <EndNote><Cite><Author>Anker</Author><Year>2008</Year><RecNum>1499</RecNum><MDL><REFERENCE_TYPE>3</REFERENCE_TYPE><REFNUM>1499</REFNUM><AUTHORS><AUTHOR>Anker, P</AUTHOR></AUTHORS><YEAR>2008</YEAR><TITLE>Does Cognitive Radio need Policy Innovation</TITLE><SECONDARY_AUTHORS><SECONDARY_AUTHOR>Scholten, D.</SECONDARY_AUTHOR></SECONDARY_AUTHORS><SECONDARY_TITLE>CRNI First Annual Conference</SECONDARY_TITLE><PLACE_PUBLISHED>Brussels</PLACE_PUBLISHED><PUBLISHER>Intersentia</PUBLISHER></MDL></Cite><Cite><Author>Anker</Author><Year>2010</Year><RecNum>1873</RecNum><MDL><REFERENCE_TYPE>3</REFERENCE_TYPE><REFNUM>1873</REFNUM><AUTHORS><AUTHOR>Anker, P</AUTHOR></AUTHORS><YEAR>2010</YEAR><TITLE>Cognitive Radio, the market and the regulator</TITLE><SECONDARY_AUTHORS><SECONDARY_AUTHOR>IEEE</SECONDARY_AUTHOR></SECONDARY_AUTHORS><SECONDARY_TITLE>DySPAN 2010</SECONDARY_TITLE><PLACE_PUBLISHED>Singapore</PLACE_PUBLISHED><PUBLISHER>IEEE</PUBLISHER></MDL></Cite><Cite><Author>Anker</Author><Year>2010</Year><RecNum>1875</RecNum><MDL><REFERENCE_TYPE>7</REFERENCE_TYPE><REFNUM>1875</REFNUM><AUTHORS><AUTHOR>Anker, P</AUTHOR><AUTHOR>Lemstra, W.</AUTHOR><AUTHOR>Hayes, V.</AUTHOR></AUTHORS><YEAR>2010</YEAR><TITLE>Governance of radio spectrum - license-exempt devices</TITLE><SECONDARY_AUTHORS><SECONDARY_AUTHOR>Lemstra, W.</SECONDARY_AUTHOR><SECONDARY_AUTHOR>Hayes, V.</SECONDARY_AUTHOR><SECONDARY_AUTHOR>Groenewegen, .J.P.M.</SECONDARY_AUTHOR></SECONDARY_AUTHORS><SECONDARY_TITLE>The innovation journey of Wi-Fi - The road towards global success</SECONDARY_TITLE><PLACE_PUBLISHED>Cambridge, UK</PLACE_PUBLISHED><PUBLISHER>Cambridge University Press</PUBLISHER></MDL></Cite><Cite><Author>Pawelczak</Author><Year>2005</Year><RecNum>1887</RecNum><MDL><REFERENCE_TYPE>10</REFERENCE_TYPE><REFNUM>1887</REFNUM><AUTHORS><AUTHOR>Pawelczak, P.</AUTHOR></AUTHORS><YEAR>2005</YEAR><TITLE>Protocol requirements for cognitive radio networks</TITLE><SECONDARY_TITLE>Freeband communications</SECONDARY_TITLE><PLACE_PUBLISHED>Delft, The Netherlands</PLACE_PUBLISHED><PUBLISHER>Freeband Consortium</PUBLISHER></MDL></Cite><Cite><Author>Pawelczak</Author><Year>2005</Year><RecNum>1888</RecNum><MDL><REFERENCE_TYPE>10</REFERENCE_TYPE><REFNUM>1888</REFNUM><AUTHORS><AUTHOR>Pawelczak, P.</AUTHOR></AUTHORS><YEAR>2005</YEAR><TITLE>Resource discovery in cognitive radio-based ad-hoc network</TITLE><SECONDARY_TITLE>Freeband communications</SECONDARY_TITLE><PLACE_PUBLISHED>Delft, The Netherlands</PLACE_PUBLISHED><PUBLISHER>Freeband Consortium</PUBLISHER></MDL></Cite><Cite><Author>De Graaf</Author><Year>2006</Year><RecNum>1889</RecNum><MDL><REFERENCE_TYPE>10</REFERENCE_TYPE><REFNUM>1889</REFNUM><AUTHORS><AUTHOR>De Graaf, M.</AUTHOR><AUTHOR>Te Marvelde, A.</AUTHOR><AUTHOR>Kokkeler, A.</AUTHOR><AUTHOR>Hoeksema, F.W.</AUTHOR><AUTHOR>Pawelczak, P.</AUTHOR><AUTHOR>Nikookar, H.</AUTHOR><AUTHOR>Xia, L.</AUTHOR><AUTHOR>Stemerdink, J.</AUTHOR></AUTHORS><YEAR>2006</YEAR><TITLE>System architecture - Data communications in emergency situations through cognitive radio</TITLE><SECONDARY_TITLE>Freeband communications</SECONDARY_TITLE><PLACE_PUBLISHED>Delft, The Netherlands</PLACE_PUBLISHED><PUBLISHER>Freeband Consortium</PUBLISHER></MDL></Cite><Cite><Author>Pawelczak</Author><Year>2008</Year><RecNum>1508</RecNum><MDL><REFERENCE_TYPE>3</REFERENCE_TYPE><REFNUM>1508</REFNUM><AUTHORS><AUTHOR>Pawelczak, P.</AUTHOR></AUTHORS><YEAR>2008</YEAR><TITLE>Technical Challenges of Cognitive Radio-Related Systems</TITLE><SECONDARY_TITLE>CRNI First Annual Conference</SECONDARY_TITLE><PLACE_PUBLISHED>Brussels</PLACE_PUBLISHED><PUBLISHER>Intersentia.</PUBLISHER></MDL></Cite><Cite><Author>Pawelczak</Author><Year>2009</Year><RecNum>1874</RecNum><MDL><REFERENCE_TYPE>2</REFERENCE_TYPE><REFNUM>1874</REFNUM><AUTHORS><AUTHOR>Pawelczak, P.</AUTHOR></AUTHORS><YEAR>2009</YEAR><TITLE>Opportunistic spectrum access: Designing Link and Transport Layer</TITLE><SECONDARY_TITLE>Dissertation Department Electrical Engineering</SECONDARY_TITLE><PLACE_PUBLISHED>Delt, The Netherlands</PLACE_PUBLISHED><PUBLISHER>University of Technology Delft</PUBLISHER></MDL></Cite></EndNote>�(Anker, 2008; Anker, 2010; Anker et al., 2010; De Graaf et al., 2006; Pawelczak, 2005a; Pawelczak, 2005b; Pawelczak, 2008; Pawelczak, 2009)�.
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