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1 Introduction

This request for information (RFI) is an initiative of the SDR Forum in furtherance of its effort to develop a proactive regulatory agenda for promoting the success of next generation radio technologies and systems.  The Forum intends to use the responses to this RFI, subsequent member discussions and other inputs to create several SDR Forum regulatory recommendations related to software-defined radio (SDR) and cognitive radio (CR) capabilities.  The recommendations would be expected to have broad, global applicability, although it is recognized that certain regional, national and local differences may require distinct regulatory approaches.  The Forum will then engage in advocacy and education efforts to promote its positions in national, regional and international bodies.

Responses to this RFI are due 14 March 2008 and will be compiled into a summary report.  The Forum’s Regulatory Committee will hold a series of teleconference calls and face-to-face meetings for its members to evaluate the inputs and develop recommendations.  Initial recommendations are expected to be adopted at the Forum’s General Meeting, tentatively scheduled for 8-11 September 2008.  An open discussion of how to implement the recommendations will occur at the SDR Forum’s 2008 Technical Conference and Product Exposition, which will be held in late October in Arlington, Virginia, USA (www.sdrforum.com/sdr08/).

Next generation radio systems, accompanying spectrum management innovations and evolving regulatory frameworks will, in the coming years, have profound positive and lasting impacts on the information and communications technology industry, with ensuing benefits to the broader society.  While new paradigms may be needed for these changes to realize their full potential, early incremental steps must be taken to proactively identify and remove regulatory barriers and misconceptions that may impact the ability of the Forum’s members to pursue new business opportunities or other objectives.  Your response to this RFI will establish you as a pioneer in this effort.

2 About the SDR Forum

The Software Defined Radio Forum is an international, non-profit organization dedicated to promoting the success of next generation radio technologies and systems. More than 100 entities of all sizes and at all levels within the wireless value chain from around the world are represented in the Forum by world-class technical, business and government leaders. These leaders are passionate about solving their customers’ and constituencies’ communications problems through families of radio devices that support a broad range of disparate wireless networks, evolving standards, and the addition of value added services. The Forum seeks to leverage the experience and expertise of these members in fully understanding the complex requirements inherent in developing and fielding advanced radio platforms through[, as shown in Figure 1,] the following four strategic goals that, in turn, optimally support the SDR Forum’s members’ organizational objectives:

· Advocacy – The SDR Forum advocates for its members with governments, regulators, standards bodies, and research sponsors, acting as the voice of the reconfigurable radio community. In carrying out this role, the Forum is taking steps to ensure that it stays within the legal boundaries of what is allowed for a non-profit organization. 

· Opportunity Development – The SDR Forum supports its member organizations in identifying new opportunities and developing new markets for reconfigurable radio products and services. This includes defining use cases and business models illustrating the compelling value proposition of SDR and CR technologies in specific market segments. By facilitating opportunity development in this manner, the Forum is promoting a proliferation of reconfigurable wireless platforms and devices, ultimately benefiting the end user with lower cost and expansion of service. 

· Commercialization – The SDR Forum facilitates the transition of SDR and CR technologies from the research labs into deployed radios. The Forum does this by promoting industry convergence on open specifications and standards for reconfigurable radio technologies and by enabling certifications that promote the interoperability of relevant technologies. This effort is intended to help establish an ecosystem of vendors providing interoperable hardware and software radio components to drive economies of scale that will ultimately reduce the costs of development, production and maintenance of SDR and CR devices, while at the same time speeding time to market and time to deployment.
· Education – The SDR Forum educates and trains the wireless community in “state of the art” technologies relevant in the creation of SDR- and CR-based systems. Such education promotes the use of these technologies across a wider base of radio development programs and lowers the costs inherent in these programs by reducing the technology learning curve. 
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Figure 1: The SDR Forum 2008 to 2011 Pillars of Strategy
For more information regarding the SDR Forum, go to www.sdrforum.org.
3 Notice regarding privacy, attribution and use of information
The SDR Forum intends to use the information it receives in response to this RFI (the “contributions”) to draft reports containing summaries, aggregate data and, in some instances, quotations from the contributions it has received. The SDR Forum will not disclose the sources of the contributions without agreement from the respective contributor.  It is also permissible to submit responses anonymously.
By submitting your response to this request for information, you acknowledge and agree that SDR Forum may, without charge and without further permission, use your contribution in whole or in part for the purposes described above, as well as copy, reproduce, distribute and publish part or all of your contribution, both internally and by incorporating it into future SDR Forum publications. 
4 how to respond to this request for information
To provide a response, the responder should answer the questions listed in Section 5.  To facilitate interpretation of the responses, the responder should include the number and text of each question along with the answer.  Respondents are not required to answer all of the questions.  
The response document should be sent to regulationRFI@sdrforum.org.  Information should be submitted in English in either Microsoft Word or Adobe Acrobat (PDF) format.  Please do not insert macros in your document. 

We also encourage submission of relevant white papers or other documents that would facilitate a greater understanding of your response. 
Reponses should be submitted by 14 March 2008.

For inquiries regarding this RFI, contact:
Bernie Eydt, Regulatory Committee Chair 
eydt_bernie@bah.com
+1 703 902 4677
5 The Requested Information
5.1 Who are you?

Note: Anonymous responses are permitted but not preferred

Please include the following information at the beginning of the response document:
- Name      
- Title       
- Organization      
- Postal Mailing Address      
- Internet E-mail Address      
- Internet Website      
- Telephone number (with country code)      
5.2 What type of organization do you represent?  

Please select among:

-  FORMCHECKBOX 
Component Providers
-  FORMCHECKBOX 
Development Tools and Middleware Providers
-  FORMCHECKBOX 
Board/ Subsystem Providers
-  FORMCHECKBOX 
Application Software Providers
-  FORMCHECKBOX 
Engineering Services / Consultants
-  FORMCHECKBOX 
Original Equipment Manufacturers
-  FORMCHECKBOX 
System Integrators
-  FORMCHECKBOX 
Operators / Service Providers
-  FORMCHECKBOX 
End Users / Subscribers
-  FORMCHECKBOX 
Education
-  FORMCHECKBOX 
Research
-  FORMCHECKBOX 
Investors
-  FORMCHECKBOX 
Testing and verification
-  FORMCHECKBOX 
Regulation and policy


If none of the above categories apply, please briefly describe the organization (one sentence is sufficient).        
5.3 In what regulatory jurisdiction(s) does your organization conduct business?

Please note those jurisdictions in which you have significant involvement with wireless telecommunications regulations or regulators on a regular basis.  Regulatory jurisdictions typically correspond to national borders, but please note if any local or international regulatory frameworks, whether bilateral or multilateral, including trade agreements or restrictions, are relevant to your business. It is not necessary to provide a comprehensive list if your organization operates on a global scale.  If you are a regulator, please describe your jurisdiction.  
     
5.4 What are the most significant regulatory changes needed to facilitate the success of next generation radio technology?  

If there are existing wireless telecommunications or other pertinent regulations in any of the jurisdictions in which you conduct business that are significantly limiting or enhancing the potential benefits of SDR, cognitive radio and related technologies, then please identify these for the Forum.  Please include discussion of how processes associated with licensing or certification, such as frequency coordination, may impact the economic viability of next generation radio technology.  
From regulatory perspective, what works and what does not, both locally and internationally.
     
What reform measures should the SDR Forum advocate that regulators adopt to improve the regulatory environment?  
     
Please also identify specific areas in which the lack of regulation may be limiting the potential benefits of SDR, cognitive radio and related technologies (e.g., rules that might facilitate market growth by reducing legal uncertainty).
       
The objective is to identify from one to three leading issues rather than develop a long list of potential changes.
5.5 What are your views on World Radiocommunication Conference 2011 (WRC-11) 2011 Agenda Item 1.2 with respect to promoting the success of next generation radio technologies?   

Agenda Item 1.2 is “taking into account the ITU-R studies carried out in accordance with Resolution 951 (Rev.WRC-07), to take appropriate action with a view to enhancing the international regulatory framework;” [WRC07].  The text of Resolution 951 is found in Section 7 of this RFI.
Annex 1 to Resolution 951 lists several options: 

Option 1 is keeping the current practice as it is.

Option 2 is reviewing and possibly revising the current service definitions or adding a new service to the list of service definitions, which would encompass several of the existing ones.

Option 3 is the introduction of a new provision in the Radio Regulations enabling substitution1 between assignments of specific services.

Option 4 is the introduction of composite services in the Table of Frequency Allocations.
Do you believe this agenda item is the appropriate vehicle for addressing concerns related to SDR, cognitive radio and related technologies.  If so, which of these options do you prefer and why?       
What other enhancements to the international regulatory framework under Agenda Item 1.2 would help promote the success of next generation radio technologies?       
5.6 What are your views on WRC-11 Agenda Item 1.19?

Agenda Item 1.19 is “to 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 [COM6/18]” [WRC07]   The text of Resolution COM6/18 is found in Section 8 of this RFI.
What studies should be conducted to determine the relevance of regulatory measures related to software defined and cognitive radio systems as well as related technologies?  
     
Who is best positioned to conduct or provide contributions to these studies?      
 What role should the SDR Forum have in these studies?       
Based on your assessment of studies conducted to date on next generation radio systems,  what regulatory measures do you believe should be considered under WRC-11 Agenda Item 1.19?  What regulatory measures should not be considered?       
We specifically seek comment on the merits of a “worldwide harmonized cognitive supporting pilot channel,” both from a technical perspective and on the need for ITU action.  What research questions, experiments, and analyses might inform ITU-R on the most appropriate approach regarding this matter.       
Please include a brief rationale for any study or measure you would like included or excluded for consideration along with your answer.       
5.7 What regulations, if any, should be harmonized internationally to promote the success of next generation radio technology?   

The SDR Forum will be involved in a variety of issues affecting a single country or region, but ideally it would like its recommendations to have broad international applicability.  To accomplish this objective, it must identify those areas in which a global advocacy approach is both desirable and feasible.  The SDR Forum is seeking assistance in focusing its efforts to best use its resources as well as those of its members.       
5.8 What significant regulatory events related to next generation radio technology or spectrum management are expected in the 2008-2009 time frame?

The SDR Forum would like to identify near term opportunities to assist its members.  In this context, cognitive radio includes developments related to spectrum sharing, dynamic spectrum access, and spectrum etiquette.  Events of interest include legislation, rulemakings, regulatory studies, public hearings, and publication of consultation documents,         
5.9 How can the SDR Forum best impact public policy and regulation in the jurisdictions in which you conduct business?

The SDR Forum would like to determine the most effective means for advocating for its members around the world.  What are the key regulatory agencies in the countries listed that have jurisdiction over software and cognitive radio issues? 
What are the most promising means for the SDR Forum or a member organization to communicate its positions to relevant regulators in the each of the countries listed.  Examples might include filing petitions, responding to public notices, attending hearings, providing technical demonstrations, or partnering with a local non-governmental organization (please make specific suggestions).        
5.10 Are there any national, regional or worldwide organizations that the SDR Forum should interface with regards to its advocacy or educational efforts?

The SDR Forum would like to identify organizations beyond national regulators.  Please also comment on the merits of interacting with the ITU Development Sector (ITU-D) to promote the global success of next generation radio technologies.        
5.11 Please rank the regulatory issues on which the SDR Forum should focus its resources

The objective is to obtain a general sense of the relative importance of broad issue areas rather than the substance of particular issues.  Please order the list below from most important to least important:

A. Liability assignment and the responsibility chain

B. Certification, accreditation, and conformity of software-defined radio systems

C. WRC-11 agenda items

D. Export controls (e.g., for cryptography in software defined radios)

E. Spectrum sharing rules and etiquette

F. Spectrum test bed for next generation radio systems
     
5.12 Are there key individuals with whom we should follow up?

If you know of particular regulators, academics, journalists or other professionals who might be able to provide us additional valuable information, please provide their contact information.
     
5.13 Is there any other information you would like to contribute to assist the SDR Forum in developing its regulatory agenda?

Please provide any comments, suggestions, case studies, white papers or other information you feel would be useful that do not fall into one of the above topic areas.       
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7 Addendum: RESOLUTION 951 [Rev. WRC-07], Enhancing the international spectrum regulatory framework
The World Radiocommunication Conference (Geneva, 2007),

considering
a) that radio spectrum is a finite resource and there is a continued increase and evolution in demand and multiplicity of existing and future applications for radiocommunications;

b) that the current technological environment for some applications is substantively different from the one which prevailed when the current allocation principles and definitions were established;

c) that past WRCs were able to respond to the developments mentioned under considering a) and b) in certain cases;

d) that there is a keen interest in the rational, efficient and economic use of spectrum;

e) that allocations to radiocommunication services should aim to reach the best outcome in terms of spectrum efficiency;

f) that applications are emerging in which elements of different radiocommunication services (as defined in the Radio Regulations) are combined;

g) that there is a convergence of radio technologies, inasmuch as the same radiotechnology can be used in systems that operate in different radiocommunication services or with different allocation status (primary or secondary), that might have an impact on the allocation scenario;

h) that similar data rates and quality of service attributes are available with different radiocommunication systems operating in different radiocommunication services;

i) that the use of modern underlying communication architectures and protocols, such as those used in packet radio systems, enables the concurrent provision of different applications from the same platform operating in the same frequency bands;

j) that evolving and emerging radiocommunication technologies may enable sharing possibilities and may lead to more frequency-agile and interference-tolerant equipment and consequently to more flexible use of spectrum;

k) that these evolving and emerging technologies may not require band segmentation within the traditional spectrum allocation framework;

l) that the regulatory procedures should be continually assessed in order to meet the demands of administrations, 
recognizing

a) that the rights of administrations to deploy, operate and protect services should be the guiding principle;

b) that the studies in response to Resolution 951 (WRC-03) have shown that any change intended to improve the flexibility of administrations in accommodating converging services has to rely on a combination of service definitions, allocations and procedures, 

noting
a) that one of the purposes of the Radio Regulations is the effective management and use of spectrum;

b) that World Radiocommunication Conferences shall normally be convened every three to four years for possible amending of the Radio Regulations;

c) that the studies initiated under Resolution 951 (WRC-03) have shown a need for additional studies,

resolves
1 that, as a matter of urgency, taking into account Annexes 1 and 2, studies are to be continued by ITU-R, in order to develop concepts and procedures for enhancing the Radio Regulations to meet the demands of current, emerging and future radio applications, while taking into account existing services and usage;

2 that the studies mentioned in resolves 1 shall be limited to general allocation or procedural issues relating to general spectrum management solutions, such as those already developed in Annex 1, in line with the process contained in Annex 2;

3 to invite WRC-11 to take into consideration the results of these studies, including sharing and their impact on allocations in the concerned frequency bands, and take appropriate action in accordance with Annex 2,

invites ITU-R 
to conduct the necessary studies in time for consideration by WRC-11 and in accordance with this Resolution, 
invites administrations 
to participate actively in the studies by submitting contributions to ITU-R.

ANNEX 1 TO RESOLUTION 951 (Rev.WRC-07)
Options for enhancing the international spectrum regulatory framework*

The following four possible options have been so far identified in order to develop concepts and procedures for enhancing the Radio Regulations; a combination of these options as well as other options may also be used.

Option 1 is keeping the current practice as it is.

Option 2 is reviewing and possibly revising the current service definitions or adding a new service to the list of service definitions, which would encompass several of the existing ones.

Option 3 is the introduction of a new provision in the Radio Regulations enabling substitution between assignments of specific services.

Option 4 is the introduction of composite services in the Table of Frequency Allocations.

NOTE – For Options 2, 3 and 4, improved forms of notices associated with existing Appendix 4, and/or relevant adjustments to this Appendix, should be considered.

Option 1: Keeping current practice

Under this option, it is considered that there is sufficient flexibility within the present Radio Regulations and the WRC process to meet any current or likely future requirements within the time-frame typically set forth for WRCs. Under this option, national regulation may be appropriate to provide relevant solutions to the changing environment.  Although new applications may be introduced in a shorter time-frame, this would be without protection against harmful interference, which may not be practical for the vast majority of emerging wireless applications, including IMT, scientific, public safety, radiolocation, radionavigation, broadcast and fixed/mobile/broadcast satellite systems. The current service definitions in Article 1 of the Radio Regulations appear to have generally enabled the Radio Regulations to be adapted dynamically to latest technology evolution such as IMT, HAPS, RLANs, digital TV, public protection and disaster relief (PPDR) and scientific community interests.  It was noted that, in spite of different definitions for the fixed and mobile (except aeronautical and maritime) services, in most frequency bands where one of the two services is allocated, the other one is also allocated. This indicates that convergence is already achieved in the ITU Table of Frequency Allocations, except in some frequency bands, where allocations to both services may be considered on a band-by-band basis by future WRCs, as required.

Option 2: Review and possibly revise some of the service definitions

Under this approach, the current service definitions in Article 1 of the Radio Regulations would be reviewed in order to ensure that they adequately and clearly cover actual use while providing flexibility for emerging technologies. After an extensive consultation within the ITU-R Study Groups, this review may encompass the fixed and mobile (except aeronautical and maritime mobile) services and possibly other services, if considered appropriate. It may lead to reviewing the current definitions for these services and modifying them as necessary.  Possible changes to the service definitions would need to be addressed from the point of view of their regulatory implications in the assignment and use of frequencies, in particular in the ITU coordination, notification and recording processes, impact on assignments made under the current definitions, and impact on other services.

Option 3: Introduction of a new provision in the Radio Regulations enabling substitution between assignments of specific services

Under this approach, a new provision would be introduced in the Radio Regulations in order to enable substitution between assignments of specific services. For example, in the context of fixed and mobile (except maritime and aeronautical mobile) services, substitution could be applied in the same way as it is applied by Nos. 5.485 or 5.492 in the context of the fixed-satellite and broadcasting-satellite services.  Using the example of fixed and mobile services, this could reflect the current convergence between the services, address the current ambiguities between the definitions of these services, facilitate the timely implementation of new applications, provide adequate regulatory protection for such applications, and protect the rights of other administrations against interference caused by them.  A new provision enabling substitution would need to be addressed from the point of view of its regulatory implications in the assignment and use of frequencies, in particular in the ITU coordination, notification and recording processes, impact on assignments made under the current definitions, and impact on other services.

Option 4: Introduction of composite services in the Table of Frequency Allocations

Under this approach, which could reflect the convergence between some radiocommunication services in a specific frequency band, the Table of Frequency Allocations (Article 5 of the RR) could be modified by replacing the current separate allocations to some radiocommunication services by a joint allocation to these services (e.g. a specific frequency band allocated to the “fixed service” and to the “land mobile service” could be modified to a composite allocation of “fixed and land mobile service”). The above approach would only be applicable if all concerned services referred to in the allocation to the composite services have equal regulatory status.

The ITU-R studies indicated that the current definition of the fixed-satellite service has been able to accommodate new technologies and applications in the fixed-satellite service.  This approach would provide administrations with increased flexibility. In the example above, administrations could opt for either the fixed service alone, for the land mobile service alone, for separate applications in both services in an independent manner, or for a composite application which would include both services. This option would not require any revision to the current definitions of the concerned radiocommunication services (i.e. neither to the fixed nor to the land mobile service). To enable the notification and recording of frequency assignments in such a composite service, a new class of station could be introduced named “Station in the fixed and land mobile service” (with a separate symbol than those used for the fixed and land mobile service), with appropriate forms of notice, or other adequate notification mechanisms. 
ANNEX 2 TO RESOLUTION 951 (Rev.WRC-07)

Guidelines for implementing this Resolution

These guidelines contain three steps:

Step 1: Evaluate various options including those in Annex 1 as to their usefulness regarding the enhancement of spectrum management solutions to meet the objectives of this Resolution.

Step 2: Develop concepts and procedures based on the options evaluated in Step 1 including sharing studies on a band-by-band basis.

Step 3: Prepare, based on Step 2, technical and regulatory solutions for consideration and appropriate action at WRC-11.
8 Addendum: RESOLUTION [COM6/18] [WRC07]

Regulatory measures and their relevance to enable the introduction of software-defined radio and cognitive radio systems

The World Radiocommunication Conference (Geneva, 2007),

considering

a) that cognitive radio and self-configuring networks are expected to provide additional flexibility and improved efficiency to the overall spectrum use;

b) that ITU-R is already studying such advanced radio technologies, their functionalities, the key technical characteristics, requirements, performance and benefits (Question ITU-R 241/8);

c) that studies have shown that software defined radio using cognitive control mechanisms is an approach for achieving better spectrum utilization, dynamic spectrum management, and flexible spectrum use (Report ITU-R M.2064);

d) that considerable research and development is being carried out on cognitive radio systems and related network configurations such as self-configuring networks;

e) that cognitive radio systems may cover a number of radio access techniques (RATs);

f) that cognitive radio systems include self-configuring networks of different network topologies that will be able to set their spectrum usage based on the locally available spectrum;

g) that without any information about the location and characteristics of other RATs within the covered frequency range reachable from the mobile terminal, it will be necessary to scan the whole tuning range in order to discover the local spectrum usage, which will result in a huge power and time consumption;

h) that without additional means, it may not be possible to discover receive-only usage;

i) that some studies indicate usefulness to have means to assist in the determination of the local spectrum usage, such as wireless or wired access to a database or to other networks;

j) that some studies indicate a possible need for a worldwide harmonized cognitive supporting pilot channel with a bandwidth less than 50 kHz, whilst other studies indicate that the availability of a database could support access and connectivity, and therefore support the use of these systems,
resolves to invite ITU-R
1 to study whether there is a need for regulatory measures related to the application of cognitive radio system technologies;

2 to study whether there is a need for regulatory measures related to the application of software-defined radio, 

resolves further that WRC-11 consider the results of these studies and take the appropriate actions.
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