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1.
Introduction

The purpose of the seminar was to provide a high level view of the Radiocommunication issues that might be improved through the use of Software Defined Radio (SDR) and Cognitive Radio Systems (CRS), including the motivation for WRC-11 Agenda Item 1.19 so that the participants in the working parties of Study Group 5 can better understand and contribute technical studies to assist Working Party 1B in their regulatory work. The seminar also included a number of presentations on general issues, concepts, specific research projects and opportunities.
The programme, presentations and biographies of the speakers are available online at:
http://www.itu.int/oth/R0A06000047/en
and are also included in Attachment 1 to this document.

2.
Opening Session
The seminar was formally opened by Mr. Valery Timofeev, Director, ITU Radiocommunication Bureau (BR), who welcomed the participants and in his opening remarks highlighted that this kind of seminar follows the tradition of the ITU-R of creating seminars and workshops associated with the meetings of the working parties and study groups on topics of particular interest.  These events enable the dissemination of information and informal open discussions of the relevant issues and technologies; that complement the formal work of the working parties.  The topics of SDR and CRS have received lots of attention lately; WRC-11 Agenda Item 1.19 and the associated Resolution 956 (WRC-07) consider the impact of these technologies.  These technologies may also play a role in relation to the WRC-11 studies that address the international spectrum regulatory framework through the famous Resolution 951.  Mr. Timofeev shared with the audience the surprising impression he got that very same morning from a meeting with industry top management; he fears that the studies on Resolution 951 might be a little bit late compared with the developments of technology and we might not be able to meet the new challenges which will be definitively before the Radiocommunication sector.  Thus, he remarked, while discussing the particular items of this seminar we must keep in mind that they may be even more important that we can see right now.
José Costa, Acting Chairman of Working Party 5A, who chaired the seminar, provided an overview of the objectives and outlined of the programme for the day.  He pointed out that there would be plenty of opportunities for questions and discussions during the Q&A periods at the end of each session and the closing session.
3.
Session 1: Regulatory needs and Studies in ITU-R
The objective for this session was to set the “scene” for the discussions of the day, provide a common level of understanding, and motivation for the work towards WRC-11 and the ongoing technical studies within Study Group 5.

Dr. Hitoshi Yoshino (NTT DoCoMo) presented a summary of the work on SDR and CRS within ITU-R, in particular provided an overview of Report ITU-R M.2117 “Software Defined Radio in the land mobile, amateur and amateur satellite services”, introducing also the concept of cognitive radio.
Dr. Gabrielle Owen (Radiocommunications Agency, The Netherlands) gave an overview of Agenda Item 1.19, particularly the motivation for it from the point of view of the main proponents: the Arab States and Europe. This included a discussion of possibilities, such as a cognition supporting pilot channel, database information, use of white space, and whether to use dedicated frequency bands. Other consideration included the timeline associating the research and development with the target date for the agenda item, interference considerations, changes to spectrum management, implications for certification and conformity, implications for circulation.  In conclusion, Dr. Owen suggested for action to consider whether there is a need for regulatory measures related to the potential regulatory implications of cognitive radio system technologies and of SDRs.
Mr. Nabil Kisrawi (Syria) complemented Dr, Owen’s presentation by elaborating from the perspective of the Arab States.  In particular, he highlighted three issues for consideration: 1) the potential use of cognitive radio by two separate groups of systems: transmit/receive radiocommunication devices and short range devices (SRDs), which have their own Agenda Item 1.22; 2) the potential definition of a pilot channel in a specified frequency bands; and 3) the potential use of SDR and cognitive radio to improve spectrum utilization.  To illustrate the latter point he mentioned a particular study where it had been found that 50% of the allocated spectrum in a particular country was unused all the time.

The Q&A raised interesting issues such as the potential use of dedicated frequency bands for cognitive radio, relationship between the convergence aspects of Resolution 951 with the use of white space, scope of the pilot channel whether if it is for a country or network or it is intended to be global, and the scanning the frequency spectrum as an alternative to the use of a pilot channel.
4.
Session 2: General issues and concepts
Four speakers presented various activities underway in Japan, Europe and IEEE, as well as providing interesting insights by looking back at the progress of technology, application performance requirements, and the business impacts.
Dr. Hiroshi Harada (NICT, Japan) presented the needs for cognitive radio and examples of usage models, including the dynamic use of frequencies in the cases of a single operator and multiple operators, and also introduced some developed multi-band and tunable devices (amplifier, bandpass filter, mixer, antenna) over 400 MHz – 6 GHz band and a prototype for cognitive radio worked over 400 MHz – 6 GHz band.  Inband and outband common signaling systems as world-first works were presented, as well as specific standardization work in WP 5A and IEEE P1900.4. 
Ms. Patricia Martigne (France Telecom R&D, France) presented the concept of Cognitive Pilot Channel (CPC), defined by the former European Project E²R and still developed in the current Project E3, both as an enabler for discovering the environment in the observation phase and as a radio enabler in the decision making phase. CPC includes outband (physical channel) and inband (logical channel) components. The CPC is also anticipated to have both downlink and uplink components. Examples of CPC dimensioning for urban and rural scenarios were described.

Mr. Mike Chartier (Intel, USA) made an interesting analogy comparing the evolution of computing technology versus the evolution of performance requirements and the role that business interests play in shaping deployments. In particular, while in the computing industry the advancements are increasing gradually, in the telecommunications industry, the deployment of wireless access technologies tends to occur in “generations”.
Ms. Patricia Martigne presented again, this time on behalf of Ms. Joanna Guenin (IEEE SCC41 co-chair, Motorola) on the activities of the IEEE Standards Coordinating Committee 41 (SCC41) on Dynamic Spectrum Access (DSA) networks.  Some of the challenges were also described, including the evolution of global regulations, timeliness of DSA standardization, commercial relevance of the standards, and broad participation by business sectors and research entities, business cases and the development of cooperative relationships among those engaged in standardization.
The Q&A covered considerations of the frequency range for cognitive radio systems, how much regulation is needed, regulatory conditions, co-existence, and integrity requirements for the cognitive channel.  The 6000 MHz upper limit in the Japanese projects is a practical limit because these are the frequencies mostly used for wireless communications; future research will investigate further frequencies. Regulation needs depend on whether a vertical model (i.e., only one group responsible) or a horizontal model (i.e., multiple groups) is used; for a vertical segment there is no need for new regulations. The consideration of coexistence scenarios is a difficult regulatory problem; two aspects to be considered are the sensing levels for existing radiocommunication systems, which may be different for each frequency segment, and having knowledge about systems because some systems do not transmit (receive-only systems).  For the cognitive pilot channel integrity authentication and privacy are very important to prevent unauthorized or malicious users to gain knowledge of the existing systems.
5.
Session 3: Specific research projects and opportunities

Four speakers presented the status and results of various research projects in Canada and Europe.
Ms. Reema Hafez (Industry Canada) presented four specific projects taking place at the Communications Research Centre Canada on behalf of the co-authors (Gerald Chouinard and John Sydor of CRC, Canada).  One uses cognitive radio capabilities to sense unused TV channels in the VHF/UHF TV broadcast bands to extend broadband access in low population density rural areas. A second one explores the use of a co-existence control channel to implement collaborative WiMAX networks.  Another project uses a cognitive radio overlay on WiFi in support of improved municipal RLAN operation as well as very low-cost backhaul technologies.  The fourth project uses cognitive radio to assist managing a mix of MIMO and beamforming techniques to maintain high data rate links.
Dr. Didier Bourse (Motorola) presented the key achievements from the European Commission (EC) FP6 E2R Programme, recently completed, and the objectives of the EC FP7 E3 Project that is now starting, including technical, business, standardization and regulatory perspectives.  The standardization approach includes devising structuring rules for the definition and design of various next generation standards (e.g. IEEE 802.16/11, SCC41, ETSI, 3GPP....) allowing a seamless use of these standards at lower cost and complexity, and for a better spectrum efficiency (plug and play “lego blocks” for standards).
Mr. Yvon Livran (Thales Communications, France) presented the objectives and work packages of the project “Urban Planning for RadioCommunications (URC) and Cognitive Radio” in l’Île-de-France Region, to provide solutions for opportunistic use of the spectrum but controlled (optimized and secured).  Dr. Christophe Le Martret (Thales Communications) continued the presentation to describe the technical details of distributed sensing and the URC simulator.

The Q&A focused on the views and reactions of operators on these initiatives, the new technology and opportunities.  It was explained that not only operators are involved in the European research projects but also other operators are invited in workshops and discussions.  There are short, medium and long term aspects.  Some incumbent operators may be frightened by the new technology, and it is necessary to explain the possibilities and tools.  If an operator owns some spectrum may be concerned about sharing it; the challenge is how to transform the property into a common good.  The solution is a step by step approach, an evolution.  More use of the spectrum will increase the revenue; the cost of the license can be decreased by increasing the earning opportunities.  Regulations can be put in place to facilitate operator negotiations and trading.  Therefore rather than sharing impositions there may be financial advantages.  In the evolution consideration will need to be given to new entrants (secondary) operators.
6.
Closing Session: Q&A

The closing session had been scheduled for half an hour but it went overtime by more than 30% because of the animated discussion between the audience and the presenters. 
One area of discussion focussed on the contrast between today’s context of operator properties, including the evolution of way to assign spectrum such as beauty concepts, auctions, etc., and the future business model where operators and regulators, including secondary operators, will require a new context to operate.  

Another aspect raised was that while we want to make it easier for operators we also need to focus on the important elements of interference elimination and interference mitigation.  It was noted that some of the projects are already considering this, for example through the use of disseminated sensing to assist in avoiding interference and by providing real-time information to regulators on the quality of the spectrum that is being managed. 
One area of particular concern is the aircraft industry where a second of interference could cause a disaster.  It is clear that radiocomunication system will need to follow all the rules regarding the use of spectrum.  Information about the dynamic behaviour of radiocommuncation systems and specific events would need to be kept for a few days so that it can be analyzed as needed.

Another area of concern is with receive-only terminals that may not be detected by cognitive radios if the transmitter is far way (e.g., as in the case of satellite transmissions) or hidden from the cognitive radio.  Two possible solutions are the use of disseminated sensing networks which may have different sensing devices in the network, some of them dedicated for specific types of transmitters, and the use of wireline network information if the receivers are already connected to the network (e.g., for pay per use, subscriptions, etc.).
It was argued that there are two cases regarding the increase of spectrum utilization, in one case there is a single system and the operator can chose the technology to increase the spectrum efficiency.  In the other case it is a matter of the access rate of the spectrum, which was previously mentioned a particular study showed that it was less that 50%.  It is the latter case where the cognitive radio has more potential applicability.  With traditional interference avoidance and mitigation techniques the spectrum usage patters are known, but with the new dynamic access technique they cannot be known in advance.
It was also pointed out that the ownership of the cognitive pilot channel manager needs to be considered carefully to avoid anticompetitive aspects.  This is being studied in the research projects and various schemes are being considered, including management by a regulator. The public and private aspects of the cognitive pilot channel will need to be understood for the work on Agenda Item 1.19.

It was suggested that a summary of the seminar should be presented at the Global Symposium for Regulators (GSR08) (11-13 March 2008, Pattaya, Thailand), where there is already a Session 6 on related topics.
7.
Conclusion
I’d like to thank all the speakers and co-authors for putting together so quickly the excellent presentations on such a short notice, because my call for contributions was only on 20 December 2007 and there was the holiday season, and I thank also all the participants in the seminar for the interesting discussions.

José M. Costa
Acting Chairman, Working Party 5A
Attachment 1
Seminar on Software Defined Radio and Cognitive Radio Systems
(Geneva, 4 February 2008)

Objectives and Outline

The purpose of the seminar is to provide a high level view of the Radiocommunication issues that might be improved through the use of Software Defined Radio (SDR) and Cognitive Radio Systems (CRS), including the motivation for WRC-11 Agenda Item 1.19 so that WP 5A / SG 5 can better contribute technical studies to assist WP 1B / SG 1 in their regulatory work.  The seminar will include a summary of the work on SDR conducted in the last study period (Reference Report ITU-R M.2117) at a high level, tutorial style, as well as presentations on a number of current important topics related to SDR and CRS.

It is expected that this seminar will permit an open discussion of issues and ideas and is not intended for the presentation of proposals to Working Party 5A.

José Costa, Acting Chairman, ITU-R WP 5A

Reference Documents
Report ITU-R M.2117 “Software defined radio in the land mobile, amateur and amateur satellite services”

Question ITU-R 230-2/8 “Software defined radios”
Question ITU-R 241-1/8 “Cognitive radio systems in the mobile service”
WRC-11 Agenda Item 1.19
Resolution 956 (WRC-07) “Regulatory measures and their relevance to enable the introduction of software-defined radio and cognitive radio systems”
Seminar on Software Defined Radio and Cognitive Radio Systems
(Geneva, 4 February 2008)
Note: This seminar will immediately follow the opening plenary of Working Party 5A expected to take place from 10:00 – 11:00 hours.
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11:00-11:15 

 

Opening Session 

 

 

-
Opening remarks, José M. Costa, Acting Chairman, ITU-R WP 5A 

-
Welcome Address by Mr. Valery Timofeev, Director, ITU Radiocommunication Bureau (BR)

-
Objectives and Overview
José M. Costa, Acting Chairman, ITU-R WP 5A
[ Presentation ] [ Biography ]
 

 

 

11:15-12:30 

 

Session 1: Regulatory needs and Studies in ITU-R
 

 

P1-1
Hitoshi Yoshino (NTT DoCoMo), “Summary of the work on SDR and Cognitive Radio within ITU-R”
Abstract: ITU-R WP8A (currently WP5A) has conducted its study on Software Defined Radio (SDR) in cooperation with WP8F (currently WP5D), in response to the Question ITU-R 230/8. As the result, ITU-R produced Report “Software Defined Radio in the land mobile, amateur and amateur satellite services” (ITU-R M.2117). WP8A also developed a new Question on Cognitive Radio (CR) systems (Question ITU-R 241/8), recognizing the potential needs to study this new technology during its work of the development of the SDR Report. This presentation first introduces the work on SDR within ITU-R, focusing on their technical aspects, from the characteristics of SDR to SDR applications to specific mobile systems, based on Report ITU-R M.2117. Then, the presentation explains the concept of cognitive radio, referring to Annex A of Report ITU-R M.2117. It finally introduces the ongoing study on CR technology within WP5A.

[ Presentation ] [ Biography ]
P1-2
Perspectives from the point of view WP 1B / SG 1 or some of the proponents of WRC-11 Agenda Item 1.19 to explain the issue(s) that needs to be solved and provide some views on how WP 5A / SG 5 can help WP 1B in conducting the studies
- Dr. Gabrielle Owen (The Netherlands)
Abstract: WRC-11 agenda item 1.19 will consider regulatory measures and their relevance, in order to enable the introduction of software-defined radio and cognitive radio systems, based on the results of ITU-R studies, in accordance with Resolution 956 [COM6/18] (WRC-07).
ITU-R WP5A has already been active for several years on aspects of software-defined radio and cognitive radio systems.  The question is how ITU-R WP 5A can assist in the work on WRC-11 agenda item 1.19. 
This presentation addresses the creation of WRC-11 agenda item, the content of the agenda item, the division of responsibilities, what related work has already been done, and suggests action points.

[ Presentation ] [ Biography ]

- Nabil Kisrawi (Syria)

Questions and Answers (15 minutes)

 

 

 

12:30-14:00
Lunch break
 

 

14:00-15:15
 Session 2: General issues and concepts 

  

P2-1
Dr. Hiroshi Harada (National Institute of Information and Communications Technology - NICT), “Needs, Research and development on software defined cognitive radio technology”
Abstract: Currently, a number of wireless access systems have been available to users. Especially, several new systems can be used on not only 800-6000 MHz band that is suitable for cellular communications but also the lower frequency band such as VHF and UHF bands. This means that most frequency band adequate for mobile communication systems is fully occupied after around ten years and new solutions are needed. One of solutions is to use "Cognitive Radio/Dynamic Spectrum Access" technology that is a radio or system that senses, and is aware of, its operational environment and can dynamically and autonomously adjust its radio operating parameters accordingly by collaborating wireless and wired networks. This presentation summarizes the cognitive radio needs on the basis of latest Japanese frequency allocation environment. To realize the technology, National Institute of Information and Communications Technology (NICT) and a Japanese operator and some manufacturers have a project supported by Ministry of Internal Affairs and Communications (MIC) to research and develop enabling technologies on cognitive radio/dynamic spectrum access equipments. This presentation also shows the objectives, the network image, and the results of the project. Finally this presentation will address the further research and development topic in order to realize cognitive/dynamic spectrum access based communication systems.


[ Presentation ] [ Biography ]


P2-2
Patricia Martigne (France Telecom), “CR-related concepts, such as the Cognitive Pilot Channel”
Abstract: As a result of investigating opportunities to enhance the efficiency of radio resource and spectrum management in a context of end-to-end reconfigurability, the E²R European Research project has developed studies on Flexible Spectrum Management and initiated the concept of the Cognitive Pilot Channel (CPC). The latter further develops the benefits of possibilities offered by cognitive radio systems by supporting and facilitating end-to-end connectivity in a heterogeneous radio access environment where technologies are used in a flexible and dynamic manner.

[ Presentation ] [ Biography ]

P2-3
Mike Chartier (Intel), “Getting Smarter about Smart Radios”
Abstract: A flurry of industry and regulatory activity surrounded SDR and Cognitive radio at the turn of the century. Promises, predictions, and expectations were made. This presentation will look at the realities today, which may give a better indicator for the future.

[ Presentation ] [ Biography ]

P2-4
Patricia Martigne (Vice-chair of IEEE P1900.4, France Telecom) and Joanna Guenin (IEEE SCC41 co-chair, Motorola), “IEEE Standards Coordinating Committee 41 on Dynamic Spectrum Access Networks: Activities, Technical Issues & Results”
Abstract: Standards drive the interoperability of competing products and are the foundation for bringing research and technology into commercial markets.  Dynamic Spectrum Access (DSA) is a key application that utilizes Cognitive Radio and Software Defined Radio to create new market opportunities.  Because the technologies required to enable Dynamic Spectrum Access span a number of technical societies, the IEEE Standards Association formed Standards Coordinating Committee 41 (SCC41) so that it can sponsor standards projects that cross the boundaries of the Communications Society, the Electromagnetic Compatibility Society, the Computer Society, and others.
This presentation focuses on the standards activities that are currently in progress in SCC41, the results that have been achieved, the challenges facing SCC41, the technology/standardization space that is relevant to SCC41, and the new projects that have been proposed.  SCC41 also welcomes interested entities to join by participating in on-going projects or proposed new ones that will contribute to the realization of increased efficiency in radio spectrum utilization.  


[ Presentation ] [ Biography ]
Questions and Answers (15 min) 

 

 

 

 15:15 – 15:45 

 

Coffee break
 

 

 

15:45-17:00 

 

Session 3: Specific research projects and opportunities
P3-1
Reema Hafez, Gerald Chouinard and John Sydor (Industry Canada), “Cognitive Radio Research at Industry Canada's Communications Research Centre”
Abstract: This presentation will focus on the cognitive radio work at CRC which essentially falls into 3 categories:(1) the work on standards development, (2) the work of cognitive radio enhancements to IEEE 802.16 systems (primarily in the realm of co-channel interference control in support of MIMO and other operations), and (3) the work on cognitive radio overlays to the well established WiFi technology to develop intelligent municipal WiFi and low cost rural WiFi backhaul networks.

[ Presentation ] [ Biographies ]

P3-2
Didier Bourse (Motorola), “CR-related Research activities in Europe: the E²RII and E3 Projects”
Abstract: Presentation of the key achievements from the FP6 EC E2R Programme and highlights of the FP7 E3 Project ambitions. This presentation will cover technical, business, standardization and regulatory perspectives.

[ Presentation ] [ Biography ]

P3-3
Stephen Ward (MMI), Topic: “Current industry efforts in the USA”
Abstract: Recent success within industry areas (for example 'DFS upgrades via SDR') and Visions for future success (for example 'Exploiting Television white space').

[ Not Presented ] [ Biography ]

P3-4
Yvon Livran and Christophe Le Martret (Thales Communications), "Urban Planning for Radiocommunications (URC)"
Abstract: The purpose of the URC project is to promote cognitive radio based systems in dense urban environment and to study adapted regulation tools. These tools should be able to ensure both optimization of spectrum usage and advanced regulation for security in the usage of the spectrum.

[ Presentation ] [ Biographies ]

Questions and Answers (15 min)
17:00 – 17:30 

 

Closing Session 

_____________






M:\BRSGD\TEXT2008\SG05\WP5A\INFO\003e.doc
M:\BRSGD\TEXT2008\SG05\WP5A\INFO\003e.doc

