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Draft CEPT Brief on agenda item 1.19

1.19	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 956 (WRC‑07)
Issue

Resolution 956 (WRC‑07) 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,
and resolves further 
[bookmark: Rec75][bookmark: Rec71][bookmark: Rec63]that WRC‑11 consider the results of these studies and take the appropriate actions.

Preliminary CEPT position

CEPT is of the view that, to satisfy the agenda item, No Change to the Radio Regulations would be required for cognitive radio systems (CRS).

CEPT supports an ITU-R Resolution to a provide guidance for further studies on implementation and use of CRS in any Radiocommunication service within ITU-R outside the scope of a WRC Agenda item. 

CEPT is also of the view that no regulatory actions would be required for software-defined radio (SDR).

This is based on the following views: 

- That SDR and CRS are not radiocommunication services and the definitions of SDR and CRS should not be included into the Radio Regulations.

- That any radio system may implement SDR/CRS techniques within any radiocommunication service as long as it operates in accordance with the provisions of the RR applicable for that specific service in the frequency band allocated to it.

- That SDR and CRS can either be deployed / implemented separately or they can be combined.

- That frequencies or frequency bands (tuning range) for specific applications implementing CRS could be harmonized, as necessary, on worldwide basis in ITU-R Recommendations or regionally.

- That the possible worldwide implementation of a Cognitive Pilot Channel (CPC) could be supported by the development of an ITU-R Recommendation, subject to proper assessment and validation of the merits of this technological approach.


Background
· Background of Agenda Item
WRC-07 included A.I. 1.19 into WRC-12 Agenda based on the proposals made by CEPT and the Arab States. CEPT main proposal was to consider a global harmonisation for a Cognitive Pilot Channel, including its required bandwidth, in order to support access of CRS to a heterogeneous radio networks environment. 
During the discussions at the WRC-07 SDR was added to the Agenda Item, and its scope was also widened to regulatory aspects of the introduction of CRS and SDR.
· Overview of SDR and CRS 
The ITU-R definitions for SDR and CRS are (ITU-R Report SM.2152):
Software-defined radio (SDR): A radio transmitter and/or receiver employing a technology that allows the RF operating parameters including, but not limited to, frequency range, modulation type, or output power to be set or altered by software, excluding changes to operating parameters which occur during the normal pre-installed and predetermined operation of a radio according to a system specification or standard.

Cognitive radio system (CRS): A radio system employing technology that allows the system: to obtain knowledge of its operational and geographical environment, established policies and its internal state; to dynamically and autonomously adjust its operational parameters and protocols according to its obtained knowledge in order to achieve predefined objectives; and to learn from the results obtained. 

Because many radiocommunication services do not utilise all the frequencies allocated to them at all times and places, as so they leave spectrum temporarily or spatially unused that CRS can utilise. Thus CRS can improve the overall efficiency and flexibility of spectrum usage.
CRS may enable coexistence/sharing in bands where it was previously determined to be not feasible. There can be several technical approaches of CRS to facilitate this. Results of studies prior to WRC-07 addressed the utilization of databases and Cognitive Pilot Channel as techniques to facilitate the implementation of CRS.
CRS are a field of research activity and applications are under study and trial. Pre-cognitive systems which use some cognitive features have already been deployed, such as RLANs in 5 GHz which use dynamic frequency selection (DFS) as described in Recommendation ITU-R M.1652.


3.	Work in CEPT and ITU-R on CRS and SDR

3.1	CEPT
After the finalization of a roadmap on CRS by an ECC correspondence group, the ECC distributed work within their subordinated groups. In their responsibility the WG’s SE, FM and RA started related work:
· on identification of possible candidate bands for services implementing CRS and the assessment of the various categories of suitable bands for CRS in cooperation with ETSI (by WG FM); where 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.”
· on the use of the white spaces in the 470-790 MHz frequency band by Cognitive Radio Systems (by WG SE PT43);
· on issues associated with the management, enforcement and placing of CRS equipment on the market as well as different authorization models and possible harmonisation options (by WG RA).


3.2 	ITU-R
Within ITU-R WP1B is identified as the Responsible Group for this Agenda item. SG3, SG4, SG5, SG6, SG7 were identified as concerned groups. WP1B has approached the Working Parties in the concerned groups to collect relevant views and inputs for the preparation of Agenda Item 1.19.
WP 1B has also analyzed the inputs received from the concerned Working Parties where those have expressed e.g. their plans to utilise SDR and CRS. Many Working Parties have also addressed the applicability of the cognitive capabilities for allowing coexistence/sharing with their services and they have expressed a need for further studies to address issues between the services. Concern has been expressed about the use in bands allocated to several radiocommunication services. 
WP 1B concluded in the draft CPM text that CRS and SDR are two separate issues within the Agenda Item.
In addition to the preparation of the definitions WP 1B has so far agreed e.g. that
· SDR and CRS are not radiocommunication services and 
· their capabilities can be combined and 
· they may allow more efficient use of the spectrum.

Technical work on SDR and CRS is conducted by WP5A. Report ITU-R M.2117 was developed regarding SDR. Currently WP5A is working on a document towards a Preliminary Draft new report “Cognitive radio systems in the land mobile service” (Question ITU-R 241/5).
The technical studies are to assist WP1B andSG 1 in their regulatory work.

4. Cognitive Radio System (CRS)
In principle the introduction of CRS can take place without the need for any changes in the RR. However, the current provisions of the RR are developed without taking the capabilities of CRS technology into account.

CRS technology can be used to improve possibilities for sharing spectrum due to its ability to obtain knowledge and consequentially dynamically adapt its operating frequency and other radio parameters.

However, utilization of this dynamic behaviour of CRS may require identification of unique and detailed characteristics to ensure operation in accordance with the provisions of the Radio Regulations. The required technical capabilities may be band specific.
4.1	Technical & Regulatory considerations on CRS 
For the introduction of CRS, a technical analysis is necessary to determine the impact on spectrum management and consequently the potential regulatory implications either within a radiocommunication service or between different radiocommunication services. The following issues are considered to be relevant for derivation of the possible regulatory measures enabling the introduction of CRS:
4.1.1	Approaches for Efficient and Flexible Use of Spectrum
Cognitive radio technology offers the opportunity to utilise temporarily and/or spatially unused spectrum that is allocated to radiocommunication services.

In practice, not all frequencies are in use full time and in all places. CRS aims at identifying and using on a shared basis those portions of spectrum without affecting the existing users harmfully. Furthermore, the usage of the spectrum may vary over the time and over different locations and in such case CRS can improve the efficiency and flexibility of spectrum usage utilising the envisaged CR capabilities as stated below.

4.1.2	Deployment Scenarios of CRS 
It is anticipated that CRS will be deployed in the future as a technology to more efficiently and flexibly utilize spectrum, because the CRS capabilities are intended to allow new sharing /coexisting opportunities. Sharing/coexistence issues need to be studied both within radiocommunication service(s) and between radiocommunication service(s). The following sharing arrangements can be envisaged:
4.1.2.1 Sharing in bands between radiocommunications services with the same status
CRS technology could be used to enhance sharing within a service or with other radiocommunication service(s) with the same status. A regulatory action or measures for this type of sharing could be defining a framework or specific conditions of use for a band such that fair access and utilization of spectrum can be maintained. Possible examples of such kind of sharing scenario’s are:
a) Use of CRS technology by an operator of radiocommunication systems to improve the management of an assigned spectrum resource
To illustrate this scenario, consider an operator who already owns a network and operating on licensed spectrum and decides to deploy another network, covering the same area, but based on a new generation Radio Interface Technology. Taking into consideration the non-uniform nature of radiocommunication needs of users connected to the two networks, this operator could dynamically and jointly manage the deployed resources, in order to redistribute them based on network access and to optimize his overall capacity.
In this example little risk of interference could occur and, should the case arise, it can be easily resolved by the operator itself. This can be the case of CRS base stations (possibly having SDR features as well). In such a case it appears to be little need for regulation, if any.
CRS could be beneficial for public safety applications as well.

b) Use of CRS technology as an enabler of cooperative spectrum access amongst system operators
There may be variations in the occupancy of the spectrum in a specific location at a specific time. The capability to predict these variations in advance or to exchange information amongst systems/networks on their respective spectrum usage may allow operators to have access to, and share their respective spectrum resources. 
CRS could be beneficial in the framework of an agreement negotiated by two or more network operators, to use unoccupied portions of the spectrum. In this case also little regulation appears to be needed.
4.1.2.2	Sharing in bands between radiocommunication services with different status
CRS technology could be used within a radiocommunication service to enhance sharing with other radiocommunication service(s) with a higher status not employing CRS technology. In this case the radio system using CRS technologies would utilize unoccupied portions of the bands. This could allow the radio system operating as a radiocommunication service with a lower status to use the band without interfering with the primary service.
A possible example of such a sharing scenario is:
a) Use of CRS technology as an enabler of opportunistic spectrum access 
There may be portions of the spectrum available in a specific location at a specific time. Thus, in order to improve the efficiency of the spectrum use, it may be possible to utilize these portions of the spectrum. In this sharing scenario there is neither an “a priori” determination of the spectrum to be eventually accessed by an interested party nor an agreement between the system operators to access their respective spectrum resources. In this case, the selection of the spectrum to be eventually accessed is made on a real time basis following, amongst other things, an analysis of the prevailing radio conditions.
In such a case, there is risk of interference and moreover, the interference situations would be difficult to identify and trace back (especially in the case of portable and mobile devices).
Specific studies will be required:
· to determine under which conditions such CRS would be in a situation to assess whether there are portions of a given band, which are available; and 
· to determine whether incumbent services will not be constrained or frozen in their future developments by the implementation of CRS applications.

Radiocommunication service(s) employing CRS technology can – depending on the specific methods used for cognitivity – also provide additional protection to radiocommunication service(s) in adjacent bands. In this case the CRS-capabilities could reduce/avoid the need of guard-bands thereby increasing the spectral efficiency.
4.1.3	Capabilities of CRS
It is expected that the cognitive capabilities of CRS could facilitate coexistence and sharing possibilities by allowing use of frequencies which are unused in a particular place at a particular time and avoiding harmful interferences. This kind of new way of spectrum utilization is expected to increase the capacity of the networks and also the economic value of spectrum.
CRS has the ability to use spectrum which is already used by other spectrum users, i.e. they can share spectrum with other users. To do so, they need to perform three key activities: 1) obtain complete knowledge of the radio operational environment and location, 2) decide on the gathered information and 3) act based on this decision (dynamically and autonomously).

A range of capabilities of CRS can be identified, here are some possible examples:
· Positioning capability of the transmitters and receivers (geo-location)
· Access to Database 
· Spectrum sensing capability
· Flexible Spectrum Use capabilities
· Transmit Power Control (TPC)

The first three examples are related to obtaining knowledge, whereas the last two examples are related to the capability of acting based on decisions. Most of the new techniques still have a number of technical and regulatory challenges that need to be solved.

For example sensing is a technology that is still under development. Sensing becomes more challenging when a wider range of frequencies and/or a wider range of technologies need to be taken into account. Therefore it might be useful to start with the introduction of CRS in a limited frequency range in which the range of technologies used by the other existing users in the band is limited, e.g., within the UHF broadcasting bands.


4.1.4	Study on Cognitive Pilot Channel (CPC)
Research activities on the CPC are ongoing in Europe in follow-up projects of E3 and ETSI TC-RSS. The exact requirements on the channel depend on the design of the CPC and the amount of information carried on it. Several CPC  solutions (e.g. Outband vs Inband, Broadcast vs On demand, Mesh-based vs Coverage-area) and associated implications are under evaluation. Based on current preliminary evaluations, a few (tens of) kbps seem to be sufficient for the CPC needed information. No preferred frequency band for the CPC has been identified. Both technical and business evaluations are currently ongoing on this issue.

A CPC could actually be operated under an existing (global) allocation to a radiocommunication service. The possible worldwide harmonized implementation of a Cognitive Pilot Channel (CPC) could be supported by the development of an ITU-R Recommendation, subject to proper assessment and validation of the merits of this technological approach.


4.1. 5	Future studies on CRS
There is a need for more studies on CRS addressing especially deployment of CRS in bands shared with relevant radiocommunication services These studies could include the required technical conditions and capabilities, linked to the introduction of CRS within various Radiocommunication services. As CRS technologies could be implemented within various active Radiocommunication services, it may be useful to base further studies on common guidelines and methods. The results of these studies could be used to develop ITU-R Recommendations and Reports and should not be part of the Radio Regulations itself. The necessary guidelines for the future development and studies of CRS could be laid down in an appropriate ITU-R Resolution on CRS.

The CPM text identified two methods to give guidance for further studies on the implementation and use of CRS. This guidance can be given by either an ITU-R Resolution or a WRC Resolution. CEPT is of the view that an ITU-R Resolution is sufficient.

There could be significant benefits from a harmonised approach on CRS. The timely availability of a regulatory approach globally and across Europe and harmonised rules for cognitive devices assist in exploiting economies of scale and encourage industry investment, thus enabling new cognitive applications that could bring significant benefits to European markets.


5. Software-Defined Radio (SDR)
The introduction of SDR can take place without the need for any changes in the RR. SDR is a technology where components that have typically been implemented in hardware (e.g. mixers, filters, amplifiers, modulators/demodulators, detectors. etc.) are implemented using software programmable platforms such as Digital Signal Processors (DSP).

With SDR technology, users/operators would be in a position to download and install software making the reconfiguration easier from a technical point of view and only dependent on the availability of software and the user/operator interest. Notification and coordination processes of station for registration in the Master International Frequency Register (MIFR) would however confer rights for protection only for operation in accordance with the characteristics that were notified to the ITU. The application of ITU regulatory mechanisms will actually continue to depend essentially upon the capability of administrations to be aware of the spectrum use within their borders and provide the relevant information in a timely manner to the ITU. There is neither change needed in the RR nor in the associated regulatory mechanisms related to the application of SDR.

List of relevant documents
· Report ITU-R M. 2117 ‑ Software defined radio in the land mobile, amateur and amateur satellite services.
· Document 1B/267 and Annexes 5, 6to WP 1B Chairman’s Report (June 2010)
· Document 5A/601 and Annex 12 to WP 5A Chairman’s report (November 2010)
· Document 5A/INFO/3 provides a summary of the presentations and discussions in the seminar on Software-Defined Radio and Cognitive Radio Systems.
· Report ITU-R SM.2152 – Definitions of Software Defined Radio (SDR) and Cognitive Radio System (CRS)
· CPM Report - ITU-R CPM11.02 
·  

Actions to be taken
CEPT will monitor the process within ITU-R on the adoption of the  Draft ITU-R Resolution [CRS] Studies on the implementation and use of cognitive radio systems (CRS) and react, if necessary. 

Relevant information from outside CEPT

European Union



Regional telecommunication organisations

APT (December  2010September 2011)
1.	APT Members support the results of the ITU-R studies on software-defined radio (SDR) and cognitive radio systems (CRS) that have the potential to provide end-user and overall spectrum management benefits. 

2.	APT Members are of the view that SDR and CRS are not radiocommunication services as defined in Article 1 of the Radio Regulations, but SDR and CRS are technologies that can be implemented in systems of any radiocommunication services. and there is no need for any specific frequency allocation in the Radio Regulations for any system of a radiocommunication service using SDR and/or CRS technologies.

3.	Any specific system using SDR and/or CRS technologies in an allocated frequency band shall be operated in accordance with the provisions of the Radio Regulations governing the use of that band. The introduction and operation of stations using SDR or CRS technologies in systems of any radiocommunication services should not impose any additional constraints to other services sharing the same band.

4.	With respect to SDR (Issue A), APT Members support Method A (No change to the Radio Regulations and suppression of Resolution 956 (WRC-07)).

Under this method, technical and operational considerations related to the SDR technologies implemented in any stations of a radiocommunication service would be addressed in ITU-R Recommendations and/or Reports as appropriate.


5.	With respect to CRS (Issue B), APT Members support No change to the provisions of the Radio Regulations and suppression of Resolution 956 (WRC-07))

Under this method, technical and operational considerations related to the CRS technologies implemented in any systems of a radiocommunication service could be developed in ITU-R Recommendations and/or Reports as appropriate.
 

5.1.	APT Members are of the view that further technical and operational studies to facilitate the introduction and/or the implementation of CRS technologies are required so that an ITU-R Resolution or WRC Resolution[footnoteRef:1] (preferably ITU-R Resolution) should be developed to provide guidance for these studies. [1:  in case of having no ITU-R Resolution] 


Therefore, APT Members support Method B1 (Option B) in case that an ITU-R Resolution, which facilitates ITU-R studies on CRS to provide additional flexibility and offer improved efficiency to the overall spectrum use, is available at the time of WRC-12. In case that no ITU-R Resolution to facilitate ITU-R studies is available at the time of WRC-12, APT Members support Method B2. The proposed WRC-12 Resolution applicable for Method B2 is shown below.


5.2.	APT Members are of the views that technical and operational considerations related to the CRS technologies implemented in any systems of each radiocommunication service could be developed in ITU-R Recommendations and Reports by responsible ITU-R study group(s) as appropriate.

ATU (September 2009)
The EAC administrations recognize the importance of coexistence of SDR and CRS with other radiocommunication services, and noted the concerns so far raised by WP7C and WP4C. For example CRS may not be capable of detecting low-power RNSS systems or determining the presence of RNSS receivers in its surrounding that may be impacted by its emissions, considering that cognitive radio systems operations would not sense extremely weak signals used in RAS observation.
• The EAC administrations therefore support further studies that aim at establishing the regulatory measures which will facilitate the application of cognitive radio systems and software-defined radio to coexist in particular frequency bands without causing any possible interference in the same bands.
SADC supports the studies regarding the SDR and CRS

Arab Spectrum Management Group (ASMG) (OctoberNovember 20110)
· Issue A (SDR): (Method A) No change to the Radio Regulations. Technical and operational considerations related to the SDR technologies implemented in any stations of a radio service would be addressed in ITU-R texts as appropriate.
· Issue B (CRS): (Method B2) Develop a WRC Resolution providing guidance for further studies and guidance for the use of CRS and no other changes to the Radio Regulations
Ensure the adoption of the definitions related to this Agenda Item by the working group.
Support of the current results of the studies which concluded that there is No need to introduce any changes to the RR to satisfy this agenda Item (except for the possibility to have a WRC resolution). 

CITEL (November, 2010July 2011)
Inter-American Proposal (supported by Argentina, Canada, Colombia, Brazil, Dominican Republic, Guatemala, Mexico, USA and Uruguay)
· NOC to Radio Regulations (Volumes 1,2 and 4) in response to Agenda item 1.19
· SUP Resolution 956 (WRC-07)

RCC (April 2011November, 2010)

1. RCC is of the view that CRS and SDR are the technologies used by stations of some radiocommunication services. Such use should be in accordance with the provisions of the Radio Regulations specified for these services for the relevant frequency bands. RCC considers that there is no need in changing RR Articles for the use of CRS and SDR

2. RCC is of the view that decisions on the possibility to introduce these technologies (SDR and CRS) and evaluation of necessity to change regulatory provisions should be taken on the basis of studies on measures which could provide protection of the stations already used within existing allocations.

3. RCC supports the development of WRC Resolution containing guidance on further ITU-R studies on deployment and use of cognitive radio systems

4. RCC does not support new Agenda Item for WRC-16 on CRS.

5. RCC considers that during the studies of implementation and use of the cognitive radio systems it is necessary to study the cases when CRS is used in the services shared with space services (space-to-Earth), radiodetermination service, the services using passive sensors (radio astronomy service, EESS, SRS) and safety services due to increase of possibility of harmful interferences. 

1. RCC is of the view that CRS and SDR are the technologies used by stations of some radiocommunication services. Such use should be in accordance with the provisions of the Radio Regulations specified for these services for the relevant frequency bands. RCC considers that there is no need in changing RR Articles for the use of CRS and SDR

2. RCC is of the view that decisions on the possibility to introduce these technologies (SDR and CRS) and evaluation of necessity to change regulatory provisions should be taken on the basis of studies on measures which could provide protection of the stations already used within existing allocations.

3. RCC supports the development of WRC Resolution containing guidance on further ITU-R studies on deployment and use of cognitive radio systems

4. RCC does not support new Agenda Item for WRC-16 on CRS.

5. RCC considers that during the studies of implementation and use of the cognitive radio systems it is necessary to study the cases when CRS is used in the services shared with space services (space-to-Earth), radiodetermination service, the services using passive sensors (radio astronomy service, EESS, SRS) and safety services due to increase of possibility of harmful interferences. 


International organisations

ICAO ( November, 2010)
European Aeronautical Common Position 
To support the inclusion of regulatory measures in the Radio Regulations that preclude that preclude the operation of software-defined radios in the bands allocated to aeronautical services unless they are intended and have been properly certified for use in an aeronautical application.
To support the inclusion of regulatory measures in the Radio Regulations that preclude that preclude the operation of cognitive radio systems in bands allocated to aeronautical services.

IMO (November, 2010)
IMO in principle supports the efforts of the ITU to obtain spectrum efficiency, and recognizes the potential wide application. IMO seeks to ensure that any implementation plan for software- defined radio or cognitive radio systems will not adversely affect the interests of the maritime services.
IMO considers that, given the safety nature of maritime services, IMO and Administrations should be involved in any decisions to implement CRS and/or SDR systems which could have the potential to impact frequency bands used by the maritime services.

WMO position (February 2011)
WMO is of the view that CRS should only use the spectrum allocated to the service delivered by the particular CRS application and governed by RR applicable to that service.
WMO stresses that CRS applications are by nature incompatible with passive sensors. WMO is totally opposed to CRS applications in these bands.
WMO is also very concerned about CRS applications in bands used by meteorological radars, based on previous interference from RLAN in the 5 470-5 725 MHz band.
WMO does not support Method A in the draft CPM. WMO supports Methods B1 or B2.


NATO (October04 May 20110)
It is understood that Software-Defined Radio and Cognitive Radio are technologies, not services, and as such do not require allocations or identification footnotes.
NATO supports ‘no change’ to the radio regulations for SDR issues.
NATO supports also ‘no change’ to the radio regulations for CRS issues.
NATO supports also the consideration of a possible resolution on guidance for further studies on CRS. Support of such resolution will depend on its content and status.

Military Importance: Medium


SFCG (August 2010) 
SFCG sees no need at this time to identify or designate either SDR or CRS in the RR. The application of these technologies needs to be accomplished on a national basis. SFCG is concerned about potential use of CRS in the passive bands given in RR No.  5.340 where the spectrum would appear to be unused due to the lack of intentional emitters in these bands. CRS technologies would need to be deployed in such a manner so as to avoid the possibility of operation within exclusively passive spectrum bands and do not create harmful interference to other space science applications. SFCG is of the view that CRS should only use the spectrum allocated to the service delivered by the particular CRS application and governed by RR applicable to that service. SFCG supports the use of SDR technologies for the space science services while recognizing the need to protect existing space science service allocations and their use.

SFCG supports Method B2 described in the Draft CPM text on WRC-12 Agenda item 1.19, however the conditions described above should be observed.

Regional organisations

ESA (November 08)
Same as SFCG position
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