FM50_11_051 Attachment 2

FM50(11)041 Annex 8

4. Study applications vs criteria

[objective is to assess the impact and potentiality of each application in that band]

4.1 Application one vs all criteria

4.2 Application two vs all criteria

…

List of criteria

- Compatibility with the current regulatory framework, 

To evaluate if the application(s) under study is(are) compatible:

· with the Radio Regulations (article 5),

· with MA02CO07 within 1452-1479.5 MHz.

· with ECC DEC(03)02 within 1479.5-1492 MHz.
Format of answer on compatibilities:

Yes / Yes with conditions / No, 

If compatible justification needed

Need to change/adapt the Maastricht plan?

[insert a table]

- Possibility to combine/share with other applications/uses, 

For each application it should be evaluated whether 

· the requirements can be fulfilled with only a subband of 1452-1492 MHz 

and if it can be combined with other applications using a different subband.

· it can share a same subband (or the whole band) with another application.

Check for possibility to combine / share with all applications (co-channel or adjacent band).

Combination means two (or more) applications using different subbands of the L band (Minimum amount of spectrum needed should be indicated)

Identify needed compatibility studies.

- Extent (maximisation) of social and economic benefits,

The expected social (including public policy objectives) and economic benefits should be evaluated. This should be based on quantitative data where relevant. where quantitative data is not available a qualitative analysis of expected benefits and costs can be provided.
[Choice of indicator: revenue of a market vs economic surplus, other?]

The value chosen should be specific to the L band.

Note: Difficult to find a way to weight and compare the social benefits.

Invite contributions on the link between social/economic benefits.

- Timeframe for availability of equipment on a large scale and for application deployment - status of standardisation

The timeframe of the availability of equipment on a large scale should be assessed. The status of standardisation, either existing, in preparation or planned should be assessed. 

The timeline for application deployment and use should be assessed.

To provide a timeline (availability of equipment and application deployment) with assumptions used and factors which might influence the timeline.

- Potential for economy of scale (need and potential for harmonisation within and outside CEPT)
For each application the size of the market shall be estimated taking into account the potential for CEPT wide or global harmonisation. The required level of harmonisation within and outside CEPT for each application should also be taken into account.

3.1 List of candidate applications for primary use
3.1.1 Terrestrial broadcasting

3.1.2 Mobile broadband

3.1.3 Mobile multimedia downlink 
3.1.4 [hybrid broadcast]

3.1.5 Satellite broadcasting (including hybrid terrestrial/satellite network)

3.1.6 
3.1.7 PPDR

3.1.8 BDA2GC (Broadband Direct-Air-to-Ground Communications)

List of candidate applications for secondary use (on a non-interference, non-protected basis with primary user):

1 Programme Making and Special Events (PMSE)
Contributions: 

015rev2, 019, 026, 035, 037, 038
INITIAL TEXT (extracts from contributions) TO BE  reviewed for the next meeting :

4.1
Terrestrial broadcast
Doc: 026, 038

[clarify if relevant to application 5]

Subscription radio is an application within Terrestrial broadcast. The following criteria analysis refers to subscription radio. 

Subscription radio may include a satellite broadcasting component. 

Without prejudging the final position from France on the overall possible usages of the L band, this contribution provides to FM PT50 information on subscription radio services in the framework of the impact analysis on the future use of the L-band:

4.1.1
Compatibility of subscription radio services with the current regulatory framework 
At ITU level, the L band is allocated in all three ITU Regions to the Broadcasting Service (sound) and the Satellite-Broadcasting Service (sound), on a co-primary basis. As such, the deployment of terrestrial and satellite components of subscription radio networks is compliant with Article 5 of the Radio Regulations.

At CEPT level, the L band has been harmonised for use by T-DAB and S-DAB networks through the MA02revCO07 Special Arrangement and the S-DAB Decision (ECC/DEC(03)02), thus also providing an opportunity of deployment of subscription radio services in a harmonised way in Europe.

4.1.2
Possibility to combine/share subscription radio services with other applications/uses 

The flexibility introduced in the MA02revCO07 Special Arrangement offers an opportunity to deploy subscription radio networks that are expected to be combined with a wide range of other usages, including with: 

· T-DAB or enhanced radio services operating in accordance with the Ma02revCO07 Plan,

· terrestrial multimedia systems that are also compatible with the Plan by virtue of the envelope concept,

· terrestrial multimedia systems that require bandwidths larger than 1.7 MHz by aggregating T-DAB frequency blocks (subject to relevant modifications of the Plan in the framework of the Agreement),

· any combination of the above.

As an example, the deployment of terrestrial SDR networks for the provision of terrestrial subscription radio services would both potentially enable such combinations (e.g. with free-to-air T-DAB or enhanced radio services or with other multimedia services), while also inherently offering the possibility to extend their coverage on a national basis at any time through a satellite component (see iv. below).

In this regard, it should be noted that while two S-DAB satellites are today in operation in this frequency band – with one covering part of Europe – the L band is currently the only frequency band allocated on a global basis for the provision of S-DAB services, and that a number of CEPT countries have filed with the ITU for the deployment of L-band satellites, foreseeing the provision of S-DAB services with European coverage.

4.1.3
Extent (maximisation) of social and economic benefits associated with the deployment of subscription radio services in Europe 

Social benefits:

· In terms of content, the subscription model on which subscription radio is based creates an opportunity to differentiate from what is currently being offered by free-to-air commercial radio. In the field of music, as an example, commercial radios indeed tend to format their programming in order to best fit the expected music tastes of specific advertising audiences, that they are designed to target (specific age and sex classes, social class, etc.). Accordingly, subscription radio – by not being constrained by such advertising-driven formats – is positioned to provide commercial-free programmes complementary to existing free-to-air radio offerings in terms of content, and as such to contribute to extend national radio landscapes to the overall benefit of consumers.

· This complementary nature of free-to-air and subscription radio, both in terms of economic model and content, is likely to favour the eventual development of convergent, multi-standard receivers enabling the reception of both services. By targeting national markets, subscription radio services are bound to engage in substantial marketing efforts to accompany their commercial rollout on a national basis, and could therefore play a positive role in the digitisation efforts of radio across Europe, through the dissemination of such convergent receivers, thereby contributing to enable European consumers access a variety of radio programmes in digital quality, throughout territories.

Economic benefits: 

The European Industry stands among the world leaders in the procurement of subscription radio equipment and technology, with worldwide rankings notably in the procurement of towers, chipsets, conditional access systems and satellites, for a potential industrial return that may aggregate in the order of a billion euros of industrial contracts with the development of subscription radio services in Europe, to the direct benefit of the European economy.

[Insert text from FM50(11)038]

4.1.4
Timeframe for availability of subscription radio equipment on a large scale and for application deployment - status of standardisation 

ETSI’s SDR standard stands among the possible technologies that may be used for the deployment of subscription radio services in the L band. This standard is described in the following documentation:

· ETSI - TR 102 525: Functionalities, architecture and technologies

· ETSI - TS 102 550: Outer Physical Layer of the Radio Interface

· ETSI - TS 102 551: Inner Physical Layer of the Radio Interface

· Part 1 (TS 102 551-1): Single carrier transmission

· Part 2 (TS 102 551-2): Multiple carrier transmission

As designed, the SDR standard enables the deployment of autonomous terrestrial radio networks, with a view to their possible extension to reach national coverage through companion satellite components. It also enables the broadcast, within a same 1.7 MHz terrestrial multiplex, of different categories of independent broadcast services, e.g. enabling a mix of linear and non-linear audio services aimed to compose an offer. 

A number of European manufacturers have already developed broadcast and receiver equipment implementing the SDR standard, which are therefore ready for large scale production and deployment. These would include a series of digital radio receiver chipsets
, as well as a range of digital radio broadcast tower transmitters
.

4.1.5
Potential for economy of scale (need and potential for harmonisation within and outside CEPT) 

While the viability of subscription radio can today be contemplated in one country, the current level of harmonisation in the L band therefore provides clear paths for further economies of scales along with other possible service rollouts in Europe.

In this respect, the MA02revCO07 Special Arrangement could provide an opportunity for any CEPT country to deploy subscription services in an independent way if and when ready, according to national requirements, and beyond other possible uses of the L band.

[Insert text from FM50(11)038]

4.3
MMDL

Doc 019, 035

4.3.1
Compatibility with the current regulatory framework, 

The deployment of an SDL at 1.4 GHz for enhanced mobile multimedia and broadband services is compatible with Maastricht Agreement
. But it will require work by CEPT to develop the least restrictive technical conditions for the band, in line with the EU regulatory approach to technology neutrality
.  These conditions are required by 3GPP as an input to its standardisation work to support a supplemental downlink at 1.4 GHz.  It is also important for the success of an SDL at 1.4 GHz that these technical conditions are harmonised and potentially applicable to a large geographic area/population in Europe so that economies of scale in consumer devices and infrastructure equipment production can be realised. This approach is compatible with the deployment of terrestrial DAB should there be national demand for such a service. [FM50(11)019 p10, see also p15]

4.3.2
Possibility to combine/share with other applications/uses, 

This approach is compatible with the deployment of terrestrial DAB should there be national demand for such a service. [FM50(11)019 p15]

4.3.3
Extent (maximisation) of social and economic benefits,

[see FM50(11)019 section 5 p36]

[see FM50(11)035]

4.3.4
Timeframe for availability of equipment on a large scale and for application deployment - status of standardisation

The timeline for availability of devices with SDL 1.4 GHz capability depends on the timing of a number of interrelated regulatory and market decisions, namely:

 The adoption by the ECC of a harmonized band plan for the 1.4 GHz band. This first requires the ECC to undertake an analysis for potential uses of the band and then come to a decision about the most appropriate future use of the band and associated least restrictive technical conditions
.  It is expected that this process will be completed by the end of 2012. This allows 18 months to conduct the impact analysis and make decisions about the least restrictive technical conditions. 

 Completion of 3GPP standardization activity
. The 3GPP specifications already contain much of the capability that would be required to combine operation on the current European cellular paired spectrum with a supplemental downlink at 1.4GHz.  AT&T plans to use a similar arrangement
 and work items are already in the 3GPP work plan for this (scheduled for March 2012). A work item would still be required for a 1.4GHz SDL but the AT&T item should cover almost all of the technical issues that will need to be addressed. Once a harmonised band plan is defined by the CEPT, a request can be made to 3GPP to undertake the necessary work to include the 1.4 GHz SDL in the specifications for HSPA+ Release 9 (dual carrier and dual band) and later releases, as well as LTE Release 10, i.e. the first LTE release which supports multiple carrier aggregation, and later releases.  This could be done by the end of 2013
. 

 Chipset availability. Release 9 dual band/dual carrier chipset solutions for HSPA+ are already in the planning stage
. Qualcomm expects Release 9 chipsets to become available to enable commercial devices in 2014. This development would happen in parallel with the work in 3GPP. Adding requirements for a 1.4 GHz band supplemental downlink does not impact the timeline for availability of Release 9 dual-band dual-carrier capable chipsets. 

 Clearing and release of the 1.4 GHz band to the market. In most countries the band is already cleared and unused. Regulators could start to release the band for an SDL as soon as the ECC band plan is adopted.  As the 3GPP process nears conclusion and chipsets start to be produced, this will give confidence that the SDL application will be deployed.  The band can be released in advance of deployment, which suggests release could happen in 2013/14. 

 Equipment availability. Manufacturers will need to design, test and build devices and base stations and other network equipment supporting the 1.4 GHz band.  In addition, operators will need to test such equipment. It is expected that this process will take at least 12 months, suggesting potential operational deployment in 2014/15. A viable commercial market forecast is required before device manufacturers will commit to development of 1.4 GHz SDL and, in many ways, this could be the critical path issue. However, we understand that there are few technical or fabrication issues that are likely to be raised (see Appendix B). 

In summary, this leads to the timeline shown below.
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[FM50(11)19 p25]

4.3.5
Potential for economy of scale (need and potential for harmonisation within and outside CEPT)

Whatever the technical conditions adopted, it is important for the success of an SDL that they are harmonised and potentially applicable to a large geographic area/population in Europe so that economies of scale in consumer devices and infrastructure equipment production can be realised. [FM50(11)19 p15]

The allocation of the 1.4 GHz band to broadcasting, and in particular DAB services, has been adopted in numerous countries outside Europe and, as in Europe, DAB services have not been implemented in this band.  Hence if a European allocation for an SDL is adopted, there is the potential for this allocation to be taken up in these other countries.  Figure 3‑4 shows the countries where this would be possible i.e. where there is a broadcasting allocation for DAB in the frequency range 1452-1492 MHz.  Taken together with European support this gives significant potential for economies of scale in equipment production and service development to be realised. [FM50(11)19 p29]
































4.8 BDA2GC (Broadband Direct-Air-to-Ground Communications)
Doc 015rev2
4.8.1 Compatibility with the current regulatory 
framework

BDA2GC systems are compatible with article 5 of the Radio Regulations, in so far as this application can be subsumed under the given allocation to the mobile service. A mobile service is a radiocommunication service between mobile and land stations, or between mobile stations (article 1.24 RR). A mobile station is a station in the mobile service intended to be used while in motion or during halts at unspecified points (article 1.67 RR). A land station is a station in the mobile service not intended to be used while in motion (article 1.69 RR).

As described in section 1.1 above, the transmission of radio waves for the purpose of exchange of data between the ground and continental aircraft fleets is radiocommunication between mobile stations on board aircraft and land stations on ground. During the discussion at the second PT FM48 meeting the question was raised whether a Broadband DA2GC system would be in line with the definition of the aeronautical mobile service (AMS).

Definitions according to the ITU Radio Regulations (Edition 2008, WRC-07):

1.32
aeronautical mobile service: A mobile service between aeronautical stations and aircraft stations, or between aircraft stations, in which survival craft stations may participate; emergency position-indicating radiobeacon stations may also participate in this service on designated distress and emergency frequencies.

1.81
aeronautical station: A land station in the aeronautical mobile service.

The meeting concluded that, by taking into account that a ground station (base station) for a Broadband DA2GC system has to be considered as a “land station” according to provision No. 1.69 of ITU RR, BDA2GC is to be understood as aeronautical mobile service.

In principle, BDA2GC systems are – like other mobile applications – compatible with MA02CO07 within 1452-1479.5 MHz. Due to the use of LTE technology with a channel raster of 5 MHz or a multiple thereof, a BDA2GC solution would also fit into the frequency arrangement as proposed for other mobile applications, i.e. to use three DAB channels of 1.7 MHz for one mobile channel of 5 MHz within the framework of the Maastricht Agreement.

ECC DEC(03)02 designates the frequency band 1479.5 – 1492 MHz for use by Satellite Digital Audio Broadcasting (S-DAB) systems. Although a BDA2GC system would not be covered by this ECC Decision, the BDA2GC reverse link (i.e. the aircraft-to-ground direction) would have similar propagation characteristics like a broadcast satellite and thus be compatible with existing services in adjacent bands in the case broadcast satellite applications will not materialise. 

4.8.2
Possibility to combine / share with other applications / uses

Within the range 1452 – 1492 MHz with a total bandwidth of 40 MHz, the demand of 20 MHz for BDA2GC could be covered while still leaving 20 MHz available for the implementation of other radio applications / usages. This means that even if compatibility studies would come to the conclusion that sharing with other candidate applications on the same frequencies would not be possible, the demand of these applications could still be fulfilled in the remaining spectrum.

Co-existence on the same frequencies would be easier achievable if the BDA2GC system is operating in FDD mode due to less complex interference scenarios compared to TDD mode operation. In particular for the BDA2GC forward link, i.e. the ground-to-aircraft direction, the feasibility for sharing with other radio applications (e.g. with PMSE due to the antenna up-tilt) is expected to be higher than for the BDA2GC reverse link, i.e. the aircraft-to-ground direction. As the BDA2GC reverse link has similar propagation characteristics like a broadcast satellite and thus be compatible with existing services in adjacent bands, the sub-band 1479.5 – 1492 MHz could be considered for this direction in the case broadcast satellite applications will not materialise.

Although it is not the task of FM50 to seek for frequency bands others than the band 1452 – 1492 MHz where the spectrum demand of BDA2GC could be satisfied, FM50 will develop a report on behalf of its parent groups WG FM/ECC which overall aim is to find solutions satisfying all spectrum requirements as far as possible. Therefore, it should be noted that in the case that the spectrum demand of BDA2GC could – due to the selection of other applications – only partly be satisfied within the band 1452 – 1492 MHz, a combination with spectrum in other bands would be possible, too. 

4.8.3 Extent (maximisation) of social and economic benefits

The social benefit that could be achieved results – similar to every other mobile service based application for the public – from the wish and the expectation of the European citizens to be connected every point in time, at every place, which would be fulfilled. Additionally, as far BDA2GC will be used to support Airline Administrative Communications services (AAC) the aircraft operation would be improved.
The economic benefits that could be achieved to flight passengers, airlines, manufacturers as well as providers of broadband communications services could include:

· Increased economic efficiencies associated with the exploitation of greater economies of scale arising from the further harmonisation of spectrum management across CEPT.

· Increased investment and innovation in mobile services, including multimedia and phone services.

· Improved quality and coverage of mobile services.

· Increased competition and consumer choice in terms of the range of new innovative mobile services available.

· Improved efficiency for aviation industry through in-flight administrative communication services.

Implementing policy measures should aim to bring about a more effective and coherent use of radio spectrum and accordingly greater and swifter progress towards the creation of a well functioning internal market for in-flight connectivity services for continental flights in Europe. Whereas especially in the US direct voice and data communication services for passengers from an aircraft to the ground are available, similar services are still not possible within Europe. An introduction of BDA2GC would not only increase Europe’s competitive position, it could also bring Europe into a leading position in this market segment.

In the case that no frequency spectrum is going to be designated to BDA2GC in Europe, Airlines will be urged to choose a more expensive satellite connectivity solution for their continental aircraft fleets. This will lead to higher expenditures for European airlines and likely to higher prices for European air passengers. 

Comparable disadvantages would not appear for the other mobile based candidate applications for the public, due to the fact of already designated, but not yet used spectrum. 

4.8.4 Timeframe for availability of equipment on a large-scale and for application deployment – status of standardisation

The BDA2GC system delivers the connection between Internet / Telephone networks on the ground and Wifi / GSMOB onboard aircraft. The systems onboard aircraft are already available on the market.

The access network of the BDA2GC system consists of a terrestrial wireless access network. The baseline access technology is the 3GPP evolved packet system (E-UTRAN+EPC) that is already commercially available. BDA2GC specific enhancements required correspond mainly to operational aspects, e.g. antenna up-tilt at the Ground Station (Base Station), and network management issues.

The onboard unit (OBU) acts as a mobile station (MS) in the DA2GC system. Compared to a MS used in a usual mobile network, increased output power is required due to the higher path loss (larger cell sizes) in the BDA2GC network. Also a compensation of the Doppler shift is necessary.

It is expected that equipment with the BDA2GC specific enhancements will be available in a short timeframe after the designation of frequency spectrum and the authorisation for operation.

4.8.5
Potential for economy of scale (need and potential for harmonisation within and outside CEPT)

Network investment and deployment costs as well as aircraft equipment are high for BDA2GC, and the associated high technological and financial risks require economies of scale for such a system in the form of pan-European geographic coverage, so that they remain economically viable. In order to achieve a continental-wide coverage, a harmonised radio spectrum allocation is essential. In addition, a European harmonised authorisation is considered necessary to provide the regulatory certainty that network operators and airlines require to invest in a BDA2GC system.

The air traffic within European area until 2014 is estimated to increase as shown in Figure 2. In general the annual growth rate is in the range of about 4 % to 5 % on average during the last decades except of years with economic crises arising as in 2008/2009.
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Figure 2: Forecast of European air traffic (source: Eurocontrol / 2008)
About 66 % of those flights are national or continental flights, i.e. the main part of the airline business. The addressable market in Europe for DA2G communication is currently consisting of about 160 airlines with more than 4 500 aircraft expected in 2014 (without business aviation). In general a strong increase in percentage of aircraft fleet equipped with internet connectivity solutions is expected during next years as exemplarily displayed in Figure 3. As a result of that market research more than 40 % of aircraft will allow APC services to their passengers up to 2016.
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Figure 3: Expected percentage of aircraft (source: IMS Research / 2010)

The flight density across European area for 2006 is presented on the left side of Figure 4. This figure also includes a long-term forecast for the year 2025.

[image: image4.png]S





Figure 4: Growth of European flight density (source: Eurocontrol / 2007)

The density patterns in Figure 4 can be used to define basic rollout coverage scenarios for the terrestrial DA2G communication network, which can be extended during the following years to cover main flight routes and areas in Europe and neighbouring countries according to increasing air traffic demand. Based on this flight density forecast, a coverage extension to North Africa and Middle East could also be considered, provided the same spectrum as harmonised in CEPT could be made available.
Summary table primary applications
	
	Compatibility with the current regulatory framework
	Possibility to combine/share with other applications/uses
	Extent (maximisation) of social and economic benefits
	Timeframe for availability of equipment on a large scale - status of standardisation
	Potential for economy of scale (need and potential for harmonisation within and outside CEPT)

	Terrestrial broadcasting
	yes
	
	
	
	

	Mobile broadband
	
	
	
	
	

	Mobile multimedia downlink
	
	
	
	Timeline for equipment provided
	

	[hybrid broadcast]
	
	
	
	
	

	Satellite broadcasting (including hybrid terrestrial/satellite network)
	
	
	
	
	

	
	
	
	
	
	

	PPDR
	
	
	
	
	

	B2A2GC
	
	
	
	
	


4.x 
Summary of secondary applications
The possibility for secondary applications to be introduced in the band is analysed in this section. The corresponding economic benefits are not taken into account in this impact assessment as the access to the band depends on national decisions with regards to the primary use of the band.

Summary table of potential secondary applications
	
	Possibility to combine/share with other applications/uses
	Timeframe for availability of equipment on a large scale - status of standardisation

	PMSE
	Combination matrix to be provided once the primary use is determined
	


� Reference to be added.


� Reference to be added.


� FM(11)062 Annex 18


� These will address the frequency range, harmonised channelling arrangement and technical requirements both in-band and in adjacent bands for use of the 1.4 GHz band for an SDL.


� ECC FM(11)131 Annex 05, www.ero.dk 


� The key things the specifications would need to cover are:


The capability to aggregate channels across bands (i.e. bonding channels in different bands to create greater bandwidth): This is supported in HSPA+ R9 (and beyond) and LTE R10 (and beyond) standards, but each specific band combination has to be defined in 3GPP. 


Channel management, power control and handover: Likewise this should all be within the capability of the existing specifications. Quality management information for two downlinks could be handled in a single uplink connection.


� Assuming they get the regulatory approval to acquire a block of 700 MHz spectrum from Qualcomm. 


� Based on experience with progressing specifications in 3GPP for AT&T’s use of SDL at 700 MHz.


� Note that RF band support is a release-independent feature in 3GPP, hence the 1.4 GHz band can be supported by Release 9 devices (dual band and dual carrier) although 1.4 GHz band numerology and conformance test specifications will be part of a later 3GPP release.





�Need to be reviewed in light of FM(11)062 Annex 18








