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	Summary: 

	This report summarises the activities of the ECC correspondence group (ECC-CG-CR) on Cognitive Radio. The report takes into account the experience on pre-cognitive systems, the current development of activities in WG FM and SE43, a list of tasks proposed to be studied by the ECC and related background information. 


	Proposal: 

	ECC is invited to consider and endorse the proposal of ECC-CG-CR.


	Background: 

The CEPT/ECC discussed cognitive radio issues in its latest meeting on the Isle of Man (22th - 26th June 2009). The ECC tasked the correspondence group to improve the existing tasks 1 - 4, including the outline of a roadmap with milestones for future work, a better description of the foreseen applications and to consider its attribution within the ECC structure. The group should take into account the experience with the pre-cognitive systems.

SE43 was tasked to report to the group on its CRS experience. ECC also decided to task the WG FM to start to identify possible candidate bands for CRS. This does not preclude the distribution of work to be decided at the next ECC meeting.

The results of the tasks above shall be reported to the 24th ECC meeting in October 2009.


1. Introduction 

ECC-CG-CR has worked on the ERO reflector since beginning of April 2009. A number of ECC members and ECC stakeholders have joined the group and the group has consulted relevant ECC stakeholders (ECC-CG-CR list, available on request). 
From the ECC administrations France, Germany, UK, Finland and the Netherlands have contributed to the work.
From stakeholders ETSI TC ERM, ETSI TC RRS (Reconfigurable Radio Systems), ETNO, UMTS Forum, GSMA Europe, EBU and the Open Spectrum Alliance have submitted comments or contributions supporting the CRS work within the ECC. 
2. ECC experiences with pre-cognitive systems: 
Without learning features, the devices with either DFS or DAA (see definitions) mechanisms could be considered as precognitive systems. ECC already investigated technical and regulatory issues in relation with theses devices. This section provides the feedback from the ECC experience.  

ECC experience with the pre-cognitive systems reveals that 

· ECC has identified opportunities and launched various compatibility studies where DFS and DAA were needed to facilitate sharing (RLAN, UWB). Currently, some activities on pre-cognitive devices are handled at WG FM level (i.e. FM 47 on UWB issues) and WG SE provides support on compatibility studies.

· Close cooperation between ETSI and CEPT/ECC is needed to define a suitable implementation of sharing mechanisms (DFS or DAA) in order to protect spectrum incumbents and provide confidence.

· All stakeholders shall be involved in the compatibility discussion to ensure that all relevant elements are taken into account in the definition of the sharing scheme. Characteristics of incumbent spectrum using technologies shall be known for the compatibility study.
· The definition of a sharing scheme is extremely complex and usually requires an iterative process involving spectrum stakeholders.
· ECC develops relevant sharing and technical conditions to use spectrum. ETSI respects these spectrum sharing conditions and parameters in the harmonised standards
.

· ECC and ETSI cooperate in order to ensure that test methods and suites drafted by the standardization process will comply with the assessment of relevant spectrum requirements as identified in future harmonized standards.  
ECC compatibility studies focusing on victim services operating in a dedicated frequency bands anticipate technical and operational conditions to prevent interference.. The relevant results and solutions are tied to the given frequency bands and victim services. Moreover cognitive devices may encompass a number of features according to the given frequency band and the characteristics of the victims services. 
3. Current activities on cognitive radio

The group has taken note that RSPG is preparing a report on CR, SE43 is working on White Space issues on the UHF band and CPG PT A is working on WRC-2011 agenda item 1.19 (cognitive radio). In the ITU WP1B and WP5A are in charge of preparation of WRC-2012 agenda item AI 1.19. The intention of the proposed tasks is to compliment and not duplicate work that is already underway in Europe on CR. 

3.1 SE 43

In its first meeting SE43 launched an initial investigation on systems/services to be protected and on definitions of relevant compatibility scenarios. 
Moreover, in order to define the interference scenarios for the studies, SE43 identified the need to set up working assumptions related to white space devices: potential deployments, potential techniques and potential technical parameters of CRS in White Spaces. Such assumptions are considered as necessary to define the relevant technical and operational requirements to consider the operation of cognitive radio systems in the white spaces of the UHF broadcasting band (470-790 MHz). SE43 also intends to, on the basis of the deteremined technical requirements, investigate the consequential amount of spectrum potentially available as “white space”.

It is expected that the outcome from the SE43 work on white space will be frequency dependent, specific to the considered sharing scenarios and to the national deployment scenarios of systems/services to be protected. However, some of the issues considered in SE43 (such as deployment scenarios, general requirements for sensing or considerations related to the use of database) may be applicable for other frequency bands.
3.2 WG FM
WGFM considered the task, assigned by the ECC, to initiate a work to identify possible candidate bands for CRS. WGFM took note of the developing expertise in the CRS and SDR domains by ETSI and considered appropriate, and consistent with the ECC-ETSI MoU, not to decide on its own such possible candidate bands without any corresponding activity with potential users and industry.

WGFM also considered that additional work should be carried out to better assess the various categories of suitable bands for CRS, noting that at least two categories can be considered:

· bands already used by systems evolving towards CRS through the introduction of cognitive functionalities, in particular to optimise spectrum use;

· bands, already used by primary systems (not necessarily cognitive systems), where secondary systems could be introduced avoiding interference to the primary systems by the use of cognitive functionalities.

WGFM noted that CRS technologies may enable coexistence/sharing in bands where it was previously determined to be not feasible. 

WGFM recognises that there may be additional categories, e.g., bands to be used for CRS experimental purposes, and will carry on studies on this issue. 

As this work should benefit by the expertise of industry on CRS, WGFM sent a liaison to ETSI (TC ERM and TC RRS Chairpersons) so that they provide information on the above (and potentially additional) categories. More particularly, WGFM seeks to better understand the following initial aspects:

· what could be the characteristics of foreseen CRS?
· what would be the purpose of these cognitive features (ensure compatibility, optimise spectrum, …)?
· from on a technological point of view, which bands would be the most appropriate?

· any plans or information relating to initial developmental/experimental work for CRS?

Additional elements will have to be further elaborated by WGFM before it is in a position to answer ECC request.
4. Issues identified for studies on Cognitive Radio Systems (CRS) by the ECC

Deployment of CRS is expected to offer additional flexibility and improved efficiency to overall spectrum use in the future. As use of spectrum is further intensifying, it is important to find alternative ways to make the available spectrum more efficiently utilized. Cognitive capabilities like sensing, access to database (in connection with geolocation), use of cognitive pilot channel (CPC), transmission power control, etc. can form a CRS capability toolbox and could facilitate coexistence of CRS with existing radio systems. These capabilities need to be addressed and defined in order to evaluate the possibility and degree of coexistence of CRS with existing systems and with other radiocommunications services. CRS technologies may enable coexistence/sharing in bands where it was previously determined to be not feasible.
As CRS is new, it is important to study means to observe the interference that they may generate and which type of performance indicators are needed to describe whether sufficient protection of other users is achieved. Also evaluation of technical parameters for coexistence between CRS and existing services in different/adjacent frequency bands is needed. Monitoring aspect may also need the development of means to observe the interference that they may be generated as it is the case for any innovation in radio environment.
Overall spectrum efficiency of CRS would also be a topic for further studies. This may depend, in particular, of the way in which spectrum will be shared between the various CRSs (for example, shall all the CRSs operating in a particular area and in a particular frequency use the same method to access spectrum with the same parameters). Technical approaches of CRS have to be described and considered, too. 
In response to issues the following three 3 tasks are identified
Task 1: Technical studies/analysis and compatibility issues  

a. To continue an initial investigation on possible suitable future frequency bands (see section 3.2)
b. To identify/analyse cognitive capabilities that could facilitate coexistence with existing radio systems/ i.e. technical issues and capabilities such as sensing, geolocation database, CPC which cognitive devices could use to determine if spectrum is free or can be shared with other usage  
c. To assess how CRS may improve the efficiency and flexibility of use in a given frequency band 
d. Based on a), b) and c)  to conduct sharing and coexistence studies in the suitable/possible frequency bands and services that are foreseen for cognitive applications, also to define the necessary technical sharing conditions, taking into account the possible future expansion of existing services
Close co-operation with all stakeholders is necessary. 
Task 2: Regulatory mechanisms needed to facilitate introduction of CRS 
Further to the assessment of technical issues, ECC should also study additional regulatory issues i.e.  regulatory mechanisms needed to facilitate introduction and ensure proper operation of CRS.
a. To consider regulatory issues related to the deployment of CRS, e.g.:

1) to consider access to the bands already used by licensed services (e.g. FS, FSS, BSS etc)
2) To assess the issues associated with the other authorization models for cognitive devices like identifying dedicated bands for cognitive devices such as SRD bands with a CUS model (licence exempt).

b. To assess the extent of harmonisation which is required for viable operation of cognitive devices on the bands under consideration.
c. Assess if there is a need to change the current process in which spectrum is allocated (e.g. is there a need to have a proof of concept stage to ensure the cognitive devices will behave as they are supposed to before authorization is made).
Task 3: Further to Task 1 and 2, Study the impact of cognitive devices on current framework for placing equipment on the market including how the responsibilities are shared in the case of radio equipment (in particular if data bases in support of the geolocation are provided by third parties and enforcement, if necessary in order to make proposals on the basis of these findings to the relevant bodies. 

4. Description of the foreseen applications 
Applications are driven by a market pull mechanism from various perspectives: either from commercial or governmental usages with different objectives and requirements. Without knowing clearly the scope and profiles of applications which will share the spectrum by using cognitive radio systems, ECC is not able to manage the development sharing conditions which are based on technical characteristics of victims and profiles of new applications (see feedback from pre-cognitive devices and SE43 where working assumptions (i.e. foreseen applications) are identified prior to the launch of compatibility studies). 

ECC should launch cooperation with industry stakeholders as the early start of the initial frequency investigation and should continue within the compatibility study and regulatory development. In fact, prior to any compatibility studies, the technical and economical implementation of a cognitive system (business plan) is managed by the industry and an iterative process is needed between spectrum manager (WG FM (or PT1 where relevant)) within ECC and industry stakeholders and European standardisation.  
5. Proposal for roadmap for future work and its attribution within the ECC structure
The roadmap should be based on the activities already launched within ECC structure (i.e. identification of possible candidate bands for CRS within WG FM, potential use of the white spaces in the band 470-790 MHz by cognitive radio systems within SE43).  To maximise the benefits of the CRS work in the ECC a roadmap with four stages is proposed. The four stages are proposed to cover the work items of Task 1 (technical work and compatibitity), Task 2 (regulatory work) and Task 3 (impact on current framework) as well as Section 4 (applications) and the ongoing work in FM and SE43. Close co-operation with all stakeholders is necessary. 
Stage 1: Identification of CRS applications, review of spectrum needs and usage (Task 1, work ongoing in FM, Section 4)
· Investigation on foreseen applications with stakeholders 

· what could be the characteristics of foreseen CRS?

· what would be the purpose of these cognitive features (ensure compatibility, optimise spectrum, …)?

· from on a technological point of view, which bands would be the most appropriate?

· any plans or information relating to initial developmental/experimental work for CRS?
· Initial investigation on possible suitable frequency bands through iterative process with stakeholders

· Address various categories of suitable bands for CRS, e.g.

· bands already used by systems evolving towards CRS through the introduction of cognitive functionalities, in particular to optimise spectrum use;

· bands, already used by primary systems (not necessarily cognitive systems), where secondary systems could be introduced avoiding interference to the primary systems by the use of cognitive functionalities.
· Identification of the CRS applications

Stage 2: Feasibility study, addressing identified CRS applications (Task 1, work ongoing in FM and SE43) 
· Initial sharing studies between service employing CRS and relevant other services

· Applicability of cognitive capabilities

· Assessment of feasibility, advantages and disadvantages

Stage 3: Identification of bands and regulation, addressing identified CRS applications (work ongoing in FM and SE43, Task 1 and 2)
· Detailed sharing studies

· Identification of regulatory measures

· Identification of technical requirements.

Stage 4: Impact on current regulatory framework for equipment (Task 2 and 3)
· Responsibilities, taking into account potentially new roles of the players

· Regulatory measures to be taken
It is important that ECC discusses and agrees the overall approach to be taken with the Cognitive Radio. 

The illustration is based on assumptions that the ECC takes a proactive role using its current structure, and that WG FM would have the overall responsibility. In addition the ongoing activity in SE43 is included, with a proposal of the continuation of their work, in line with the overall roadmap proposal. It should be noted that SE43 has started its work from Stage 2 as the TV White Space application was already identified in the US. If SE43 would continue according to this roadmap to Stage 3, other items in Stage 3 would be valid, but there would not be a need to identify the exact bands, as that is already done when the application was defined. Furthermore, the work of PT A is indicated in the illustration, together with the timing of CPM and WRC-12. A timeline for the activities is also proposed. 
The roadmap proposal is also presented here is a graphical manner. 
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ECC is invited to consider the proposed the roadmap including the proposed tasks and decide on the timing of the work. 
All the stakeholders ETSI TC ERM and RRS, ETNO, GSMA Europe, UMTS Forum and EBU that have expressed their view to look forward to contribute to the CRS work in the ECC and their proposals are reflected in above Tasks. 
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� See RSPG streamlining: CEPT undertakes compatibility studies to establish conditions and parameters for sharing between the different users of the spectrum.  
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