CGCRS(11)XX13
Subject: contribution to WGFM CG-CRS from Franceedits to WGFM CC CSR French contribution

Study of the ASA concept

[Editor’s note: this report primarily aims to describe and assess the possible ability of the ASA concept to enhance the licensing/authorisation schemes of the NRAs in Europe. Consideration is also given on how cognitive radio technologies might contribute to the implementation of the ASA concept. One of the key objectives of this report is to identify further specific studies that would be needed in order to support possible implementation of the concept.] 

Background

During the 72nd Meeting of the WG FM in Miesbach, Germany 16 - 20 May 2011, a presentation was made on “An evolutionary spectrum authorisation scheme for sustainable economic growth and consumer benefit”. An Authorised Shared Access (ASA) concept was presented, developed with the aim to make a dynamic use of spectrum, whenever and wherever it is unused by incumbent users, on a shared and non-interference basis, subject to individual authorisation (i.e. licensed), in bands allocated to the Mobile Service by the ITU (and identified to IMT) and using cognitive radio techniques, i.e. geolocation databases complemented, if required, by sensing. CEPT technical harmonisation work was referred to be of key importance for the implementation of ASA. The spectrum sought for the application of the concept was the 2.3 GHz band (ASA shared with military / wireless cameras) and the 3.8 GHz band (ASA with satellites).

WG FM tasked the correspondence group on CRS to evaluate the ASA concept, without linking it to any frequency band or existing concepts and to report back to WG FM during the 74th WG FM meeting on its findings.

Introduction

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Administrations and industry stakeholders are confronted worldwide with the constant challenge of ensuring more efficient use of the spectrum, and more specifically to identify more spectrum resource to respond to the growing demand for mobile broadband and the related traffic surge. The European Commission's communication on European Broadband[footnoteRef:1] proposes that wireless broadband should contribute to meeting the target that all EU citizens should have access to wireless broadband at sufficient speed by 2015 and at least 30 Mbps by 2020. [1:  Communication from the Commission to the European Parliament, the Council, the European Economic and Social Committee and the Committee of the Regions, ‘European Broadband: investing in digitally driven growth’, COM(2010) 472] 


“Harmonisation” of additional spectrum at global (ITU-R) and regional level (CEPT, EU) has been so far the key enabler to respond to the needs of terrestrial mobile IMT in CEPT and to ensure that a suitable regulatory framework is available to give stability for the investment, to facilitate the creation of economies of scale, the development of standards and implementation of relevant regulation (authorisations) at national level. Consequently, harmonisation measures have been developed, are maintained or are under development within CEPT in the following frequency bands: 790-862 MHz; 880-915 MHz / 925-960 MHz (“900 MHz band”); 1710-1785 MHz / 1805-1880 MHz (“1800 MHz band”); 2500-2690 MHz (“2.6 GHz band”); 1900-1980 MHz, 2010-2025 MHz and 2110-2170 MHz (“2 GHz band”), 3.4-3.8GHz (“3.5 GHz band”).

Conventional harmonised approach will obviously continue to be essential to meet future demand, as illustrated by the large consensus at the ITU-R level to support an Agenda item at WRC-15/16 on terrestrial mobile broadband applications and IMT. Also, the initial work to enhance the efficiency use of part of spectrum identified for IMT (e.g.: 1900-1920 MHz) will have to be continued.

Harmonisation has so far been combined with the clearing of such band from legacy services and users and subsequent exclusive allocation of such bands to mobile services/networks. A complementary regulatory approach is Authorized Spectrum Access (ASA). ASA was first introduced in response to the RSPG consultation on cognitive technologies in January 2011. ASA is a model to allow for a shared use of spectrum by ASA userslicensees whenever and wherever unused by incumbent users by using cognitive radios.   ASA is based on an individual authorisation model of spectrum rights and could act as a regulatory enabler to making available, in a timely manner, additional harmonised spectrum required for mobile broadband while overcoming time, resource and political constraints associated with band clearing and while recognising the legitimate requirement for long term operation of incumbent users in certain bands.

This report proposes a general analysis of the ASA concept, the applicable regulatory framework and how it could be implemented.

The concept is further studied in the specific context of some candidate ASA frequency bands in order to further assess the concept and associated practical implementation issues. The report should in particular identify the necessary studies to be performed in order to define the harmonised sharing conditions between mobile broadband authorised under an ASA framework and identified incumbent users.

Although the ASA concept is primarily intended to address the spectrum demand for terrestrial mobile broadband applications and IMT, this study also considers the possibility to apply the concept to other stakeholders than terrestrial mobile operators.

Description of the ASA concept
[The concept and the theory associated with the latter should be clearly described.]
The ASA concept
Traditionally, the access and use of spectrum for radio communication services has been authorised in two ways: Either licensed or licence-exempt

1. “licensed” means that the usage rights are exclusively granted in time, frequency and geography. For example, a license might last for 25 years, apply to a frequency block and on a national basis. An example of licensed use is the 2 GHz spectrum for the provision of third generation mobile communication services, 

2. “licence-exempt” or “unlicensed” means that devices which meet certain technical conditions can share the spectrum, be used anywhere and at any time without guarantee of predictable quality of service. An example of licence-exempt use is the 2.4GHz spectrum for the provision of Wi-Fi access services. 

Most of the frequencies in use for radio communication services are on a licensed basis.

The ASA concept is a framework to share spectrum between limited numbers of users. Under this concept, the initial user(s) (the “incumbent(s)” in this report) will share spectrum with one or several new users (the “incoming user(s)”) in accordance with a set of conditions to be defined by the regulation. These conditions may be “static” (e.g. exclusion zone, restricted time for operation) or more ‘dynamic’ (e.g. geographic/time sharing, on-demand authorisation by ASA operators or on-demand restrictions by incumbents). In the latter case, a system for updating, maintaining and providing the access conditions is to be established. A key feature of ASA is to ensure a predictable quality of service for all spectrum use rights holders, network operators and for consumers.

The above mentioned dynamic implementation of the ASA concept may take advantages of the recent advances in cognitive technology allowing sharing spectrum in a more dynamic way including on a frequency, location and time sharing basis. More dynamic sharing does not prevent neither a certain predictability (e.g., with the help of prediction models) nor a minimum guaranteed access if a certain level of spectrum availability is ensured (i.e., the primary incumbent user would guarantee access to a certain percentage of spectrum/time/location or would have to give sufficient time before significant restriction to access). In other words, the levels of priorities given to the primary user does not mean lack of certainty and guarantee for the incoming users and would be determined beforehand (e.g. during the course of an “ASA licensing process”).

In summary, the advantage of the concept is that it would allow a more efficient use of spectrum and provide an alternative to a permanent segmentation and clearing/refarming of a band when there is a need to identify new spectrum, with a certain level of harmonisation. For the incumbent, the ASA concept shall give confidence that it can continue to use the spectrum with primary rights under specified conditions whenever and wherever necessary, while providing capacities to other incoming users that benefit from uncontested access to the spectrum resource they are authorised to exploit.. The regulators would have to determine with the parties involved on a set of rules and practical implementation to share spectrum under the ASA concept. 

The ASA concept as initially introduced, is primarily about granting “individual authorisations” to terrestrial mobile operators in bands used by other type of primary incumbent user(s). These authorisations would be based on explicit sharing agreement to ensure the protection of primary user(s) taking into account specific operational requirements.

If extrapolated to any type of incoming user, the basic key feature of ASA seem to be a sharing scheme where a secondary known user has access to the spectrum allocated to other user(s) on a primary basis, whether in a static or dynamic way.

In the following section, it is proposed to provide some information about already implemented parts and features of the ASA in national authorisation scheme of NRAs. 
Existing sharing arrangement
[Editor’s note: one administration underlined that there may be the case that basics of the concept are already used by the Administrations and proposed to develop a questionnaire so as to further investigate this matter. One alternative approach is to consider below some selected examples based on proposals from administrations.]

[…] 

Analysis:
[The following elements should be considered:
- strengths of the proposal (dynamical approach);
- requirements;
- issues at stake (e.g., from an economical and legal point of view);
- impact for a shared use of spectrum.]

Overview of the concept
The following table proposes a comparison between a “conventional approach” and the “ASA concept” of key features of the management of the radio spectrum from early steps in the regional harmonisation process to network operation and fine management of a specifically attributed frequency band: 

	Conventional approach
	ASA concept

	











Administration/
Regulator
Spectrum licensee
Multi-bands 
Device 
Incumbent
Application/granting of spectrum rights 
Conditions and timelines to free up the spectrum

Base station controls device access to licensed spectrum
Base station
Base station
Base station controls device access to licensed spectrum
Licensed spectrum 

	












Administration/
Regulator
Spectrum licensee
Incumbent
Application/granting of ASA spectrum rights
Conditions of access to the “ASA spectrum” enabling protection of primary incumbent user

Base station controls device access to licensed spectrum (licensed, ASA)
Base station
Base station

Base station controls device access to licensed spectrum (licensed, ASA)
Incumbent
where/when ASA spectrum is available (Dynamic)
Licensed spectrum 
Permitted ASA spectrum 
Multi-bands 
Device 


	1/ Harmonisation process

	Spectrum is identified for harmonised use in Europe long before technology is fully available and networks may be put in service.
The process is relatively lengthy but the conditions for successful implementation and quality of service are quite well understood.
It relies on a large and early consensus within Europe, with commitment from most administrations, that the spectrum will be freed within a certain timeframe to enable a new “primary user”.
 
	European harmonisation under the ASA concept is by comparison more flexible and adaptable to national specificities. As a result, the conditions for successful implementation need to be assessed.
Effective implementation and timelines could indeed vary significantly between administrations. In some countries, a frequency band “harmonised” under the ASA concept would become available to a ‘spectrum sharerlicensee’ only on a “secondary basis” for the delivery electronic communications services. Specific mechanisms need to be established to ensure that primary users are protected where and when necessary. In other countries, where there may be no incumbent user to be protected, the band could simply be made available on a “primary basis” and be assigned under conventional approach.
The opportunity under the ASA concept is, where no “full harmonisation” is possible, to offer a sufficient market basis to enable economies of scale and subsequent investment from relevant industry stakeholders. The relevance of a candidate band would obviously depend upon the sharing conditions with primary users as they will determine the potential quality of service and its predictability.

	2/ Update of National frequency allocation table (NFAT)

	The possibility to implement a European harmonised measure on a national basis is usually conditioned by appropriate reference in NFAT. This process should clarify the general conditions and timelines for the ‘incumbent’ to share the spectrum.
	Conditions of access to the “ASA spectrum” enabling protection of primary incumbent user should be defined prior to the introduction of a new band in the NFAT.

	3/ Licensing of spectrum

	In case of mobile operators, the ‘spectrum licensee’ would typically have primary rights of use across the whole national territory on some blocks of European harmonised frequency bands.
Licenses are attributed by the regulators usually for long duration (typically 15 – 20 years) and may include various obligations (e.g. geographical/demographic coverage ratio by certain timelines…)
	The licensing could take various forms but would in any case clarify the general conditions to access the ASA spectrum.
These conditions may be “static” (ie, exclusion zone, time for operation …) or more dynamic. In the latter case, a system for updating the conditions and specifying explicitly “where/when ASA spectrum is available” is necessary.
The fees of the spectrum would likely be related to the portion of the territory and population that can be covered and the predictability of the quality of service that can offered.

	4/ Network operation and management of the licensed spectrum

	Networks may be put in service once the licensed spectrum has been freed by the ‘incumbent’, usually at the end of a necessary refarming process.
The ‘spectrum licensee’ has generally large freedom in the management of its licensed blocks of spectrum, within the boundaries of the terms set in its licence.
Beyond e.g. obligations of notification or registration of high power base stations to the administration, little interaction is needed with the regulator in the fine management of the license spectrum.
	 In its network operation, the incoming users will have to comply with the conditions associated with its authorisation to use the ASA spectrum.
If the access conditions to the ASA spectrum are static, the actual network management will not differ from the situation applicable to the conventional approach. However, if the spectrum access conditions can change over the time, the incoming users will have to update its network operation and management on the basis of these changes (e.g., reduction or increase of the geographical area were the spectrum can be used, reduction or increase of the bandwidth available in a given location,…). This dynamic approach must nevertheless be assessed with precaution. The impact for the new entrants of modifications of the conditions of spectrum access or the supplied quality of service should be estimated in its feasibility and its adequacy with the regulatory framework.
The above mentioned dynamic implementation of the ASA concept may take advantages of the recent advances in cognitive technology allowing sharing spectrum in a more dynamic way including on a frequency, location and time sharing basis. 



Stakeholders and responsibilities
Three main stakeholders would be at least involved in the licensing and management of spectrum authorised under an ASA framework: the Administration, the “incumbent” user and the ASA spectrum licenseeuser.

This study proposes here to focus primarily on simple theoretical cases.

In particular, with regard to the database(s) management, the following aspects should be considered:
- which entity provides and maintain it/them;
- which entity manage the authorisations and banning of frequency usages (in particular if the incumbent user is military and has obviously no interest in providing detailed information on its spectrum use in the considered band)

In the database architecture, the frequency use information may be separated from the available spectrum information. This allows for the administration to keep closer control on the frequency use information whilst facilitating – if needed - multiple database managers to handle the actual authorisations of available spectrum. 

Administration
ASA allows accommodating the incumbent spectrum users’ interests taking into account that spectrum rights do not have to be withdrawn from an incumbent user to be granted to another user. While enabling swift availability of harmonised spectrum for the delivery of pan-European services, ASA will maintain governments’ sovereign rights over spectrum management and policy which are usually based on national requirements and needs. Indeed, the ASA approach is consistent with government exercising either a “command and control” spectrum management policy or a more market demand based approach.t.b.c.
Incumbent users
The nature of the agreement between ASA user and the incumbent ensures that the incumbent may enjoy its primary rights for accessing spectrum under its licence whenever and wherever necessary. The incumbent users could may be one or somea governmental organisations which hasve priority rights on a given frequency band and manages it in order to deliver public services (e.g. defence, civil aviation). The incumbent may also be other licensed spectrum rights holder such as satellite service (FS, FSS, MS) or any other radio communication service.

It could also be an initial “licensed user” of e.g. the FS, FSS or MS…

t.b.c.
Incoming users under an ASA framework
The ASA user must not interfere with the incumbent spectrum user whenever and wherever that user is exercising its right to access spectrum it has the license on. The ASA user also must operate within the emission and power limits stipulated to the particular band in question by the national regulatory authority. 

The sharer (ASA user) can be held responsible for managing interference according to pre-defined/agreed criteria, giving additional security to the existing user.

Given the challenge that is targeted under the ASA concept i.e. to enable more spectrum resource to meet the growing demand for mobile broadband traffic, and the current structure of national markets, the logical prime candidate for spectrum authorised under the ASA concept would be the national terrestrial mobile operators.

These stakeholders are the licence holders of “mobile bands” and generally manage their own networks. ASA spectrum would be particularly attractive if it can offer complementary capacity to meet the demand in densely populated areas. In simple terms, a good “candidate band” would typically be a band that is rather used in rural areas by the incumbent user.

In a second step, the relevance of the ASA concept should also be studied for other types of spectrum users which may seek additional local or temporary capacity for the delivery of e.g. wireless local loop, satellite or even PMSE services (see section 5 below).

Typical scenarios: sharing conditions vs. quality of service
In the following, it is proposed to focus on selected typical “sharing scenarios”.

The shared use under the ASA concept is investigated here based on simple assumptions and independently from any frequency band.

The objective is to assess how sharing can be achieved with primary incumbent user and also which predictable quality of service could be anticipated under typical conditions. 

The challenge is that the sharing conditions have to be sufficiently attractive and predictable for enabling the secondary user to invest in equipment and network. 

[Note: implications on quality of service for the network operators, for the customers or for the incumbents could be considered].
Fixed services
[General overview of challenges linked with sharing with equipment related to fixed services such as FS, FSS, BSS, RAS…]
Mobile services
[General overview of challenges linked with sharing with equipment related to mobile services such as MS, MSS..].
Temporary mobile applications
[General overview of challenges linked with sharing with ENG/OB, PMSE.]
Issues at stake

It is increasingly difficult to clear out spectrum for new services. The rate at which existing regulatory processes are able to make wide bands of spectrum available is slow in comparison to the surging demand we are witnessing in e.g. mobile broadband uptake. 

Clearing an existing exclusive user is controversial and costly. Defence sector in particular has large contiguous holdings coordinated and harmonised across countries. Many other primary users have narrowband allocations which makes any kind of relocationing for clearing wide, contiguous bandwidth of spectrum very challenging. The current circumstances of spectrum use needs may also differ considerably from country to country, and finding harmonised spectrum bands available for clearing across multiple countries  demands a lot of effort and may actually be impossible in some cases. 

[bookmark: _GoBack]Sharing under the ASA concept provides administrations an additional tool that helps alleviate many of these problems. 



Existing regulatory framework and tools:
[How would the ASA fit in and impact on the existing regulatory framework and how it could enhance the licensing & authorisation schemes? The regulatory framework and tools currently existing on which the potential development of the ASA concept could be built should be described so as to better identify what is already possible in relation to that concept, notably  for spectrum rights ensuring quality of service.]

The general review of the ASA concept suggests that it does not challenge the existing regulatory framework for the use of the spectrum, but basically complements it.

The radio spectrum is by nature part of public domain of states. Administrations manage the radio spectrum resource with a view to ensure quality to existing applications and enable the introduction of new ones.

The Radio Regulations (RR) sets rights and obligations for an individual state towards other states with respect to the use of the radio spectrum and orbital resources. Article 18 of the Radio Regulations stipulates that “no transmitting station may be established or operated by a private person or by any enterprise without a licence issued in an appropriate form and in conformity with the provisions of these Regulations by or on behalf of the government of the country to which the station in question is subject”.

The above term “licence” can be understood in its broad acceptance. This basically means that the use of spectrum must be explicitly permitted.

The RR allocates in the first place frequency bands to Radiocommunication Services, which as a result provides an international regulatory and economic environment that is favourable for the development of specific applications. In the area of mobile communication, the identification of specific bands for IMT is generally seen as a key enabler for the development of broadband mobile technologies.

At regional level, CEPT develops further harmonisation of the use of radio frequencies particularly in view of favouring economies of scale, border coordination and interoperability. In the area of broadband mobile communications, this is illustrated by numerous ECC Decisions setting a single or preferred channel plan for the use of designated bands.

Concerning the licensing process, the legal environment is created within the EU by Directive 2002/20/EC of the European Parliament and of the Council of 7 March 2002 on the authorisation of electronic communications networks and services (the “Authorisation Directive”).

Since the ASA concept is a framework to share spectrum between limited numbers of licensed users, it shall be clear the ASA spectrum licenseesusers would use the spectrum under “individual authorisations”.

Article 7 of the Authorisation Directive provides the “Procedure for limiting the number of rights of use to be granted for radio frequencies”.

The proponents of the ASA concept advocate that ASA will maintain governments’ sovereign rights over spectrum management and policy which take into account national requirements, while enabling swift availability of harmonised spectrum for the delivery of pan-European services. It is also progressive – as the mobile industry adopts global mobile standards and service providers scale their service offerings over multiple jurisdictions, ASA can progressively enable spectrum to be brought into use more efficiently in a more dynamic manner to meet consumers' needs and demand.

Finally, it should be underlined that this report rather aims to focus on some basic key features of the ASA concept and to identify what type of specific studies and harmonisation measures might be needed to support its possible development in Europe, while recognizing that national implementation may consider more complex variations, notably concerning the way possible “ASA spectrum” could be assigned to new incoming users.

To summarise the concept in regulatory terms, the ASA concept is primarily about granting “individual authorisations” of the use of frequency band. These authorisations would specify the sharing conditions to ensure the protection of “primary user(s)”.

Potential bands:
[Potential bands in which the ASA concept could be applied should be identified for further study and for which applications.]

Application of the principle to introduce other applications/services in bands identified for mobile:
[Study the application of the ASA concept in mobile bands to allow the introduction of other applications (e.g., governmental use) and identify potential bands and associated constraints.]

Implementation of the ASA concept conditions (sharing conditions) in NRA authorisations:
[The NRA views should be sought on how the potentially complex sharing conditions associated with the ASA concept would be implemented in the authorisations they grant.]
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