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[bookmark: _Toc311197342]Introduction
The band (1452-1492 MHz) is currently allocated for use by terrestrial and satellite digital audio broadcasting (DAB) services in most European countries
Terrestrial segment: 1452–1479.5MHz (27.5MHz)
Satellite segment: 1479.5–1492MHz (12.5MHz)
The use of the terrestrial segment of the 1452-1492 MHz L-band is governed by the Maastricht Special Arrangement, 2002, as revised in Constanţa in 2007 (MA02revCO07) [ref]. The Constanţa revision of the Maastricht agreement opens the band (originally identified for T-DAB) for mobile multimedia systems and provides a significant flexibility to administrations in terms of technology use in this band at a national basis. The satellite segment of the 1452-1492 MHz L-Bband has been designated for use by Satellite Digital Audio Broadcasting Systems by ECC Decision (03)02 [ref]. 
Although the revision of the Maastricht agreement in Constanţa in 2007 broadenedextended the possible utilization of the band to mobile multimedia systems and allowed a more flexible utilization, and there are some countries that have provided issued licenses authorisations for terrestrial sound broadcast in the 1452-1479.5 MHz L band there are licenses given in some countries, the 1452-1479.5 MHz L-Bband remains to this day, unused in most European countries as the appropriate usage had has not emerged yet.  
Despite the current situationNevertheless, it should be noted that there is both political interest within CEPT and a real opportunity potential forto foster/for having an effective and harmonised solution for the use on of this band across Europe. Consequently, the objective of the study presented in this ECC Report is to identify which future use(s) of the 1452-1492 MHz band would be the most appropriate for CEPT, on the basis of an impact analysis /Ger propose to delete this addition].
The following steps are considered in the study:
Identification of objective and relevant criteria to for the assessment of candidate applications the impact(s) of an implementation/ for candidate application assessment; 
Assessment of the relevant candidate applications according to the criteria;
Identification of which future use(s) of 1452-1492 MHz band would be the most appropriate for CEPT;/ Identification of the most appropriate future candidate(s) for the future use of 1452-1492 MHz in CEPT;
Identification of whether further regulatory measures may be required to accommodate candidate applicationsfurther regulatory measures may be required to accommodate candidate applications, including the development of the least restrictive technical conditions for the application(s) retained, if appropriate./ Identification of further regulatory measures required to enable candidate applications, including the development of the least restrictive technical conditions for the application(s) retained, if appropriate.	Comment by Qualcomm: Point is that it is not just about finding out whether regulatory measures are required, but also which measures would be required. The use of ‘may’ responds to the comments below.	Comment by User: Text is put back to original wording as the modifications proposed by Qualcomm were prejudging on the need for a change of the regulatory framework, that yet needs to be assessed	Comment by User: Either there is a need for a change, and then an alteration of the regulatory framework may be proposed, or there is not... The mixed situation doesn’t really make sense (develop a regulatory framework that “may” be required”). If we can’t agree, I propose to stick to the wording of our ToR (points 4 and 8)
Development of a proposed set of least restrictive technical conditions for the application(s) retained, if appropriate.
Germany:
Identification of objective and relevant criteria to assess the impact(s) of an implementation of each possible current and future applications in this band (e.g. economy of scale, compatibility with the current regulatory framework, timeframe for availability of equipment on a large scale, possibility to combine/share with other applications, social and economic benefits, current and planned use of this band within and outside CEPT,…);
Identification whether further regulatory measures may be required to accommodate candidate applications;
Assessment of relevant candidate applications according to approved criteria;
Comparison of the different requirements and solutions that emerge from the possible candidates;
Proposal to the WG FM: which future use(s) of the 1452-1492 MHz band would be the most appropriate for CEPT and, if necessary, which associated regulatory framework may need to be developed;
Proposal to the WGFM to develop least restrictive technical conditions for the application(s) retained, if appropriate.

[to be further developed as appropriate]]
[bookmark: _Toc311197343]Description of the context of the study
[bookmark: _Toc311197344]Regulation within CEPT
The ITU Radio Regulations allocate the band 1452 – 1492 MHz to the Fixed, Mobile, Broadcasting and Broadcasting Satellite Service on a co-primary basis in all Regions with the exception of the mobile aeronautical service in Region 1. Several footnotes apply to the band. The details for this band extracted from Article 5 of the Radio Regulations are given in Annex I.
According to footnote No. 5.345 the use of the band 1452 - 1492 MHz by both the broadcasting satellite service and the broadcasting service is limited to digital audio broadcasting. The band is subject to the provisions of Resolution 528 (WARC-92). 
In some European countries, the use of the 1452 - 1492 MHz band is subject to additional allocation in footnote No. 5.342 related to the use by aeronautical mobile service on a primary basis exclusively for the purposes of aeronautical telemetry within the national territory. 
In CEPT, the Maastricht, 2002, Special Arrangement, as revised in Constanţa, in 2007 (the revised Special Arrangement is hereafter referred to as MA02revCO07) provides the technical and regulatory framework in order to facilitate the introduction of terrestrial mobile multimedia services (in addition to T-DAB) in the frequency band 1452 - 1479.5 MHz. Annex 1 to MA02revCO07 provides the Plan as agreed in 2007. The Plan can be modified in order to include new allotments using the procedures given in the MA02revCO07. In particular, MA02revCO07 allows the implementation of mobile multimedia services through the envelop concept and the aggregation of blocks. These concepts were described in CEPT Report 18 in response to the Mandate on EU harmonisation of the band 1452-1479.5 MHz (lower part of L-band) to allow flexible use by mobile multimedia technologies.  Flexible spectrum usage may be subject to international coordination according to the provisions of MA02revCO07 [ref] (further details are provided in Annex II). 
The ECC Decision ECC/DEC/(03)02 designates the frequency band 1479.5 - 1492 MHz for use by satellite DAB systems. This Decision shall be reviewed inter alia on the basis of market demand at least every 10 years according to Decides 2 of ECC/DEC/(03)02. However, according to the ECC Rules of Procedure (art. 12.4.1), each Decision shall be reviewed on a regular basis, but not later than every five years. 
[bookmark: _Toc311197345]Description of the current use within CEPT
2.2.1 and 2.2.2 provides general information about the use of the band 1452-1492 MHz in CEPT. Annex III provides additional details about the use of the band 1452-1492 MHz in some CEPT countries.
[bookmark: _Toc311197346]Broadcasting T-DAB and S-DAB
In most CEPT countries, the 1452-1492 MHz band is currently identified for the use by terrestrial and satellite digital audio broadcasting (T-DAB and S-DAB) applications. 
Relating to T-DAB, most CEPT countries have one to three nation-wide T-DAB allotment coverages in the Plan with a bandwidth of 1.7 MHz (only a few countries currently possess in total three layers of Plan entries).
Relating to S-DAB, a review undertaken in July 2011 of the ITU-R database of satellite filings covering Europe  showed that 7 CEPT administrations have 53 active requests for coordination which include the band 1479.5-1492 MHz over the arc 15°W to 55°E. Three of these have been notified. To date, none has been brought into use and resulted in the submission of Resolution 49 information.  
None of the T-DAB and S-DAB usages have actually grown in the band to date as it has been shown by the Radio Spectrum Policy Group survey and Report on the future of digital audio broadcasting[footnoteRef:1]. [1:  http://rspg.groups.eu.int/consultations/consultation_futradio/rspg10_349_annex.pdf] 

[bookmark: _Toc311197347]Other uses
There are some other systems in operation in few countries. In nine countries, the band is currently used by applications operated in services different from audio broadcasting: Fixed Service (6 countries), Mobile Service (3 countries), Ground and Wall probing Radar (1 country), Radio Astronomy (1 country), Aeronautical Mobile Service (aeronautical telemetry) (1 country). These uses are generally limited to sub-parts only of the 1452-1492 MHz band. Some of the countries indicated in their response to the ECC survey[footnoteRef:2] carried out in December 2010 – January 2011 on the future use of the 1452-1492 MHz band that those mentioned different uses will continue until an already fixed date (1 country) or once digital radio will be implemented (2 countries) or until the band is used by multimedia services (1 country). One other country indicated that it had licensed the whole 1452-1492 MHz band for terrestrial applications under technology neutral technical conditions of usage (see Annex III). [2:  See FM(11)038 Rev2.] 

[bookmark: _Toc311197348]Current regulations and use outside CEPT
Many countries are aligned with CEPT by allocating the 1452-1492 MHz band to DAB services. There are currently limited operational terrestrial DAB services. There are 2 satellites in operation on the 1452-1492 MHz band. 
Annex IV provides an overview of the use/regulations of the band 1452 – 1492 MHz in a number of countries outside from CEPT. 
[bookmark: _Toc311197349]description of Criteria of Impact assessment
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 and for application deployment - status of standardisation 
Potential for economy of scale (need and potential for harmonisation within and outside CEPT)

Reference documents (ECC Report 125 and Management of Impact Assessment)
[bookmark: _Toc311197350]Compatibility with the current regulatory framework
To evaluate if the application(s) under study is(are) compatible:
with the Radio Regulations,
with MA02CO07 within 1452-1479.5 MHz.
with ECC DEC(03)02 within 1479.5-1492 MHz.
[bookmark: _Toc311197351]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.
[bookmark: _Toc311197352]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. 
[bookmark: _Toc311197353]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.
[bookmark: _Toc311197354]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.
Editorial note: The proposals from the document 028 by Germany are not reflected. They should be considered once the content of this section becomes stable.]
[bookmark: _Toc311197355]Description of the candidate applications, including spectrum needs
Editorial note: The proposals from the document 028 by Germany are not reflected. They should be considered once the content of this section becomes stable.]
The following candidate applications are considered:
Terrestrial broadcasting
Mobile broadband
Mobile multimedia downlink 
Satellite audio broadcasting 
Programme Making and Special Events (PMSE)
Public Protection and Disaster Relief (PPDR)
Broadband Direct-Air-to-Ground Communications (BDA2GC)
[bookmark: _Toc311197356]Description of application one: Terrestrial broadcasting
[bookmark: _Toc311197357]Description
Terrestrial broadcasting is a digital terrestrial system for distribution of audio and video content in a one-to-many mode to fixed, portable, handheld and mobile receivers. In many countries terrestrial broadcasting is one of the principal means for access to radio and TV services by the general public.
The main features of terrestrial radio and TV services are:
universal availability 
coverage often exceeds 98% of the population
delivery to secondary receivers
support for services for people with disabilities

high QoS
predictable and consistent across the whole service area
independent of the number of simultaneous viewers and listeners
end-to-end control over QoS and the user experience

efficiency
technically and cost efficient delivery to large audiences

flexibility
possible delivery to fixed, portable and mobile reception conditions
support to free-to-air reception or conditional access, or both
supports public service as well as commercial broadcasting model
coverage adapted to the service requirements (national, regional or local)

mass market platform
widely supported by manufacturers, network operators, broadcasters, regulators and the public
promotes competition even in those markets that are dominated by other delivery platforms

Terrestrial broadcasting networks can be implemented by means of different systems, in particular the DAB and DVB families of standards and SDR, as indicated in the Table 1:
Table 1: Examples of terrestrial broadcasting systems
	System
	Required block/channel bandwidth
	Related Standards

	T-DAB
	1.7 MHz
	ETSI – EN 300 401
ETSI – TR 101 496-3

	T-DMB
	1.7 MHz
	ETSI – EN 300 401
ETSI – TS 102 428

	DAB-IP
	1.7 MHz
	ETSI – EN 300 401
ETSI - ES 201 735

	SDR
(terrestrial deployment)
	1.7 MHz
	ETSI - TR 102 525
ETSI - TS 102 550
ETSI - TS 102 551-1
ETSI - TS 102 551-2

	DVB-H
	5, 6, 7 or 8 MHz
	ETSI – TR 102 377

	DVB-T2 Base
DVB-T2 Lite
DVB-T2 xxx
	1.7, 5, 6, 7, 8 and 10 MHz
	ETSI – TR 102 831
ETSI – EN 302 755
ETSI – EN 300 744

	DVB-SH
(terrestrial component)
	1.7, 5, 6, 7, 8 and 10 MHz
	ETSI – EN 302 583
ETSI – TS 102 594



[bookmark: _Toc311197358]Justification
Demand for terrestrial broadcasting services both radio and TV is growing in most countries in CEPT. It is reflected in a growing number of radio and TV channels that have come on-air in the recent years[footnoteRef:3] and in a growing viewing and listening time. In additional to national and international services there is an increasing demand for local broadcasting, in particular for local radio programmes. [3:  See for example: www.obs.coe.int/about/oea/pr/mavise_juin2011.html] 

While the FM radio is still the most popular radio platform the capacity limits of band II have been reached in many countries and this constrains further developments. Digital radio has been introduced in a number of countries in the VHF band III. However, this band may not be available in all countries and/or may not be sufficient to satisfy the future requirements, in particular for local radio services. This is why the L-band is important for the future development of digital radio in some countries.
The L-band will also facilitate the delivery of advanced multimedia services which are provided to the consumers in addition to the traditional radio and TV programmes.
Furthermore, there is a growing market demand for non-linear broadcasting services, both audio and video (e.g. time-shifted, personalized, on-demand, interactive and second screen services). L-Band is well suited for the provision of such non-linear services, in particular if terrestrial broadcasting is combined with wireless broadband technologies. 
Joint initiatives between broadcasting and mobile industries are emerging that would enable further convergence in order to enable the full range of broadcasting and multimedia services in the future. The L-band offers an opportunity for implementation of such innovative approaches.
Finally, demand has been expressed for the deployment of the subscription-based radio services in the L-band. Subscription radio has indeed become over the past years a commercial success in North America, as it today accounts for as many subscribers as any of the leading pay-TV services in the U.S. Similar success may also occur in Europe[footnoteRef:4] although the market is in many ways different. Notably, a replication of such success in Europe would require taking into account the variety of languages, cultural specificities and different coverage that compose the European countries. In this respect, the L band is adequate (see also section 4.1) to anchor the deployment of national, independent subscription radio services. For instance, the existing regulation offers an option for any country to deploy subscription services according to individual needs, if and when required. This, in turn, would provide scope for further economies of scale through a harmonised use in Europe and for convergence with other services (notably with free-to-air radio). [4:  see section 4.1] 

[bookmark: _Toc311197359]Spectrum requirements
The Ma02revCo07 Plan in the frequency band 1452-1479.5 MHz should be retained as it allows terrestrial broadcasting to be implemented in those countries where there is sufficient market demand. 
[bookmark: _Toc311197360]3.2	Description of application two: Mobile broadband
[bookmark: _Toc311197361]Description
Mobile broadband is a terrestrial radiocommunication system that, by means of connected base stations and mobile station devices, is able of communicating in mobile situations in one or two directions providing  various services and applications to end users, including mobile internet, e-entertainment, e-education, e-health and e-learning.
The trend in consumer devices with smartphones, tablets and dongles has changed the user behaviour in such a way that the traffic is becoming more IP based and asymmetric in terms of download and upload ratio. Users download more data than they upload. Current spectrum allocations are usually  symmetrical for the mobile broadband platform. 
Mobile broadband applications could be provided by either FDD (frequency division duplex) with in-band or out-band pairing or TDD (time division duplex) systems. The need for more download capacity on mobile broadband has led to the evolution of FDD mobile systems to enable carrier aggregation in different frequency bands. This is sometimes referred to as supplemental downlink and is covered in the following section on MMD (Mobile Multimedia Downlink).
Some examples of mobile broadband systems using both uplink and downlink and their required bandwidths are provided in the table below. Which technology route to take will depend on a variety of factors depending on the operator, the availability of alternative spectrum, geography, demography and local conditions. In case of FDD systems the maximum of 40 MHz potentially available in the L-band may not be sufficient for a viable eco-system including both uplink and downlink.
[bookmark: _Ref310935257]Table 2: Examples of mobile broadband systems
	System
	Required block/channel bandwidth
	Related Standards

	UMTS/HSPA+
	5,10, 15, 20 MHz 
(carrier aggregation across bands)
	3GPP Release 9 and 10

	LTE
	1.4, 3, 5, 10 and 20 MHz
	3GPP TR 25.814

	LTE-Advanced
	1.4, 3, 5, 10 and 20 MHz 
(and higher values up to 100 MHz by carrier aggregation)
	3GPP Release 10 

	WiMAX
	5, 10 MHz 
	IEEE 802.16-2004
IEEE 802.16e-2005 

	UMTS
	5 MHz 
	3 GPP Release 6 

	CDMA revB
	1.25, 5, 10, 15, 20 MHz (by carrier aggregation, up to 15 carriers)
	3GPP2 C.S0024-B
TIA/EIA/IS-856-B. Rev. B



[bookmark: _Toc311197362]Justification
People use mobile broadband to get access to banking, shopping, multimedia, education, e-health, social media, work etc. Data traffic over mobile networks is expected to grow by 10 to 12 timesconsiderably over the next 4 in the coming years[footnoteRef:5]. Spectrum availability for mobile broadband will be therefore key in order to expand the network capacity and coverage and cope with the consumers demand. [5:  See Report ITU-R M.2243] 

[bookmark: _Toc311197363]Spectrum requirements
The current usages of data services on smartphones will be more common than on desktop computers within a few years time. The request for more mobile broadband downlink capacity and thus spectrum will be very important taking into account the considerable demand for mobile broadband services. The band 1452-1492 MHz will be offering 40 MHz to augment the capacity of mobile broadband networks which is regarded to be a minimum amount of spectrum in particular assuming 3-4 operators within the band. The propagation characteristics of the band makes it a good complement to frequency bands already available.
[bookmark: _Toc311197364]3.3	Description of application three: Mobile multimedia downlink
[bookmark: _Toc311197365]Description
A mobile multimedia downlink (MMD) application is a solution within a radiocommunication system, which by means of base station transmitters in a network, is able of providing a supplemental downlink to carry comprehensive text, voice, images, sound and video content in unicasting, multicasting and/or broadcasting mode to associated mobile station receivers.
Convergence is often referred to as a key technological evolution in the digital society, and the practical application is now materializing with the convergence of mobile broadband, fixed and broadcasting service offerings. The driving factor seems to be the requirement for rich multimedia and internet content carried to and from mobile terminal devices. Multimedia content is consumed in various forms such as real time broadcast, online audio/video streaming, and podcasts, file casts, downloading and is provided by a multitude of players under several different business models.
The data based traffic over mobile broadband networks is predicted to increase rapidly over the coming years[footnoteRef:6] with a particular evolution towards asymmetrical traffic with an increasing demand for downlink capacity. [6: ] 

3G/4Gmobile technologies have already evolved to support the efficient delivery of mobile multimedia services (UMTS/HSPA 3GPP specification Release 9 and 10, LTE-Advanced 3GPP specification Release 10) with supplemental downlink and multi-band and multi-carrier aggregation capabilities. UMTS/HSPA supports from 5 MHz to 20 MHz channel bandwidth aggregation and LTE-Advanced supports from 5 MHz to 100 MHz channel bandwidths aggregation in the downlink.
LTE (3GPP specification Release 9 and beyond) also includes evolved Multimedia Broadcast and Multicast Services capabilities (eMBMS) which would enable to deliver rich mobile multimedia content to users using supplemental mobile downlink spectrum in a flexible manner. It allows the mobile broadband network to switch dynamically from a unicast to a broadcasting mode on a cell basis to very efficiently address users demand for live or on-demand content and other multimedia services.
A network implementing a supplemental downlink for the delivery of MMD uses a wider channel for the downlink than for the uplink, by aggregating the usual downlink (e.g. 800 MHz, 2.1 GHz) with a supplemental downlink channel(s) as show in Figure 1.
[image: ]
[bookmark: _Ref311007901]Figure 1: A supplemental downlink
[bookmark: _Toc311197366]Justification
The convergence of several service offerings (internet, broadcasting, and other multimedia based service offerings) on mobile terminal devices, such as tablets, is leading to an ever growing asymmetry of the overall mobile data traffic. Measurements in today’s mobile networks clearly confirm the asymmetrical nature of the data traffic with consumers downloading considerably more than they upload data and multimedia content. The current usages of data services on smartphones will be more common than on desktop computers within a few years time. Smartphones and tablets, as well as laptops using dongles will drive usage of video and hence lead to considerable growth of the mobile data traffic.
A high proportion of this traffic is already mobile multimedia. Moreover, multimedia is expected to account for a rising proportion of traffic in future. The downlink to uplink ratios seem likely to widen towards 10:1 as the proportion of video traffic in networks grows. The use of the 1452-1492 MHz for Mobile Multimedia Downlink provides much needed downlink capacity, enables considerably higher user data rates and supports a greater number of users, all of which will substantially enhance the user experience and increase consumers demand for capacity.
The adoption of a harmonised downlink channelling arrangement for the introduction of 3G/4G technologies supporting the delivery of multimedia services in 1452-1492 MHz can: 
Maintain the choice on a national level to deploy Terrestrial Digital Broadcasting solutions, mobile multimedia solutions, or even a combination of both.
Convey a clear signal on the availability of sufficient capacity for an economically sustainable multimedia delivery business case in the band.
Give a clear signal to the industry which is critical for the availability of terminals, at a reasonable price. 
[bookmark: _Toc311197367]Spectrum requirements
The 1452-1492 MHz band used for MMD can offer wide enough bandwidth of 40MHz for capacity, and provide favourable enough propagation properties for coverage providing consumers also outside of urban and suburban areas with advanced mobile Internet and multimedia services. 
Taking into account the requirement to implement broadband technologies with bandwidth of 5 MHz, 10 MHz, 15 MHz or 20 MHz, the needed economies of scale in devices and infrastructure and in order to enable an appropriate competition environment with several operators able to access the L-band spectrum, the whole 40 MHz is pursued for harmonization for MMD for the benefit of all consumers.
[bookmark: _Toc311197368]3.4	ADescription of application four: Satellite-enabled services
[bookmark: _Toc311197369]Description
Satellites are routinely used across the globe for providing a wide range of communications and broadcasting applications for commercial and public (government, military) users.
A digital satellite can carry comprehensive text, voice, images, sound and video content in unicasting, multicasting and/or broadcasting mode to associated fixed, portable and mobile devices. When used in combination with complementary terrestrial networks [Editorial note: Clarify in-band vs. out-band CGC] (for instance such as contemplated by ECC/DEC/(03)02 in the case of Satellite Broadcasting), a “hybrid” system is created which provides a highly efficient use of spectrum at a superior level of quality of service and capacity, over extended coverage. Creating reach and critical mass across a wide region, the use of complementary satellite and terrestrial networks constitutes an important enabler of the deployment of a wide range of new services.
The unique capabilities of satellites, especially when combined into such an integrated satellite/terrestrial network, are indeed highly relevant, especially in the 1,452 – 1,492 MHz band, for the provision of a wide range of possible applications, which may be mixed on a same satellite platform:
Satellite Broadcasting:
Satellite components of digital radio “hybrid” networks in L band (1479.5-1492 MHz) are expected to deliver both “subscription” and “free-to-air” services.
Subscription radio has become over the past years a true commercial success in North America, as it today accounts for as many subscribers as any of the leading payTV services in the U.S. Similar success is expected to occur also in Europe, where comprehensive market research carried out over the past decade (see section 4.1) has unveiled the existence of European market aggregating in a similar size than the US’ market.

Satellite-based mobile multimedia downlink and mobile broadband [Editorial note: TDD, FDD; uplink/downlink?]:
Mobile data based traffic demand is predicted to increase rapidly[Editorial note: reference should be provided] over the coming years with a particular evolution towards asymmetrical traffic with an increasing demand for downlink capacity.  Satellites networks can also provide supplemental [Editorial note: supplemental to which frequency band?] downlink capacity to complement mobile multimedia downlink networks and mobile broadband networks, by carrying comprehensive text, voice, images, sound and video traffic in unicasting, multicasting and/or broadcasting mode to associated mobile station receivers. 
The satellite thus becomes a “base station-in-the-sky”, providing such content (on a unicast, multicast and/or broadcast basis) directly to associated mobile station receivers instantaneously across a wide geographic area. In terms of satellite topology, coverage can be provided through a single, large beam, or through a large number of small “cells”, with the optimal trade-off depending on the application. Further efficiency improvements can be obtained by enabling, under the control of the satellite system, terrestrial reuse of the spectrum used by the satellite network in those geographic areas where the satellite signal is obstructed.

PPDR via satellite [Editorial note: downlink only or uplink/downlink?]:
Mobile satellite communications systems are widely used to provide PPDR services [Editorial note: examples of applications should be provided], enabling ubiquitous and instantaneous communications anywhere in the world. Mobile satellite communications services (including voice, narrowband data and broadband data) are available from a variety of infrastructure providers,  including, for example, Inmarsat, Iridium, Thuraya, Globalstar and others, as well as value-added distributors (such as for instance Vizada, Stratos and many others). 
PPDR via satellite in the 1,452 – 1,492 MHz band could therefore be envisaged as a specific service making use of the Satellite Broadcasting or satellite-based Mobile Multimedia Downlink capabilities described elsewhere in this section. The key benefits of the satellite solution are its instantaneous geographical reach and resilience in case of natural disasters, critical for reliable PPDR services.

Two ETSI standards are today relevant for Satellite Broadcasting applications in the L band:
A digital satellite, or hybrid terrestrial satellite, is a system for distribution of audio and video content in a 1-to-many mode. For this candidate application only audio services are considered.
[bookmark: _Toc311197370]Satellite Digital RadioSDR
The Satellite Digital Radio (SDR) standard is an transmissionETSI standard (TR 102 525, TS 102 550, TS 102 551-1, TS 102 551-2) that has been developed to provide enable the provision of high quality and high availability digital radio and associated data services for mobile reception, through the combination of deployment of terrestrial and satellite broadcast networks, which may be combined to form “hybrid” systems. In the latter case, terrestrial and satellite broadcast signals that supplement each other wherever either one signal is not available, e.g. due to shadowing by natural or man-made obstacles. Overall, the terrestrial and the satellite components of such systems result in “hybrid” systems that enable to ensure thereby enabling nationwide, seamless reception for vehicles, as well as to address fixed and portable wireless receivers.
The SDR Consistent with ECC/DEC/(03)02, the standard is an ETSI standard (TR 102 525, TS 102 550, TS 102 551-1, TS 102 551-2). The specifies the 1479.5 - 1492 MHz sub-band as the main candidate band for the its deployment is the L band (limited to the 1479.5-1492 MHz sub-band for the of satellite components)SDR networks in Europe, in which the following possible1.7 MHz, 2.1 MHz and 12.5 MHz carrier bandwidths are specified.: 
Terrestrial components: 1.7 MHz
Satellite components: 1.7 MHz, 2.1 MHz, 12.5 MHz
SDR satellite networks in the 1479.5-1492 MHz sub band could be used as a complementary component to SDR terrestrial networks [Editorial note: This needs to be clarified] expected to be rolled out in the 1452-1479.5 MHz sub band, for the provision of national subscription radio services (see also section 3.1).Its flexibility enables to mix in a same carrier independent (with different QoS as necessary), linear and non-linear services and free-to-air as well as conditional access (subscription) services. 
[Subscription radio has become over the past years a true commercial success in North America, as it today accounts for as many subscribers as any of the leading payTV services in the U.S.. Similar success may also occur in Europe although the market is in many ways different (e.g. several languages, different coverage). Editorial note: Reference to the relevant market research is required here to be included in the footnote (doc 038 from RNP Forum?). In the absence of such reference it is porposed to delete this paragraph.] .
Finally, technical standards to support the complementary Mobile Multimedia Downlink and Mobile Broadband applications via satellite in L band can build upon existing standards-based satellite protocols (such as the ETSI GMR1-3G  suite of standards), adapted for the specific MMD/MBB related requirements, [while ensuring compatibility with the terrestrial protocols referred to in Sections 3.2 and 3.3 above][ Editorial note: To be clarified how can this compatibility be ensured].
[bookmark: _Toc311197371]Spectrum requirements
[to be supplied by Onde Numerique, ONDAS Media and SES.]
[bookmark: _Toc311197372]3.5	ADescription of application five: Programme Making and Special Events (PMSE)
[bookmark: _Toc311197373]Description
The term Programme Making[footnoteRef:7] and Special Events[footnoteRef:8] applications (PMSE) describes radio applications used for SAP/SAB, ENG/OB and applications used in meetings, conferences, cultural and education activities, trade fairs, local entertainment, sport, religious and other public or private events for perceived real-time presentation of audiovisual information.  [7:  Programme Making includes the making of a programme for broadcast, the making of a film, presentation, advertisement or audio or video recordings, and the staging or performance of an entertainment, sporting or other public event.]  [8:  A Special Event is an occurrence of limited duration, typically between one day and a few weeks, which take place on specifically defined locations. Examples include large cultural, sport, entertainment, religious and other festivals, conferences and trade fairs. In the entertainment industry, theatrical productions may run for considerably longer.] 

The definitions of SAP/SAB and ENG/OB are set out[footnoteRef:9] as follows: [9:  For further information see the ECC Report 002] 

SAP:	Services Ancillary to Programme making (SAP) support the activities carried out in the making of “programmes”, such as film making, advertisements, corporate videos, concerts, theatre and similar activities not initially meant for broadcasting to general public.
SAB:	Services Ancillary to Broadcasting (SAB) support the activities of broadcasting industry carried out in the production of their programme material.
The definitions of SAP and SAB are not necessarily mutually exclusive. Therefore they are often used together as “SAP/SAB” to refer generally to the whole variety of services to transmit sound and video material over the radio links.
ENG:	Electronic News Gathering (ENG) is the collection of video and/or sound material by means of small, often hand-held wireless cameras and/or microphones with radio links to the news room and/or to the portable tape or other recorders.
OB:	Outside broadcasting (OB) is the temporary provision of programme making facilities at the location of on-going news, sport or other events, lasting from a few hours to several weeks. Mobile and/or portable radio links are required for wireless cameras or microphones at the OB location. Additionally, radio links may be required for temporary point to point connections between the OB vehicle, additional locations around it, and the studio.
The definitions of ENG and OB are not mutually exclusive and certain operations could equally well reside in either or both categories. Therefore, it has been a long practice within the CEPT to consider all types of such operations under the combined term “ENG/OB”. It is also understood that ENG/OB refers to terrestrial radiocommunication services, as opposed to SNG/OB term, which refers to similar applications but over the satellite radiocommunication channels.
The SAP/SAB applications include both ENG/OB and SNG/OB applications, but also the communication links that may be used in the production of programmes, such as talk-back or personal monitoring of sound-track, telecommand, telecontrol and similar applications.
Quality requirements of PMSE applications can vary depending on the task in hand. The bandwidth of the signal to be transmitted i.e. audio or video has a direct impact on the spectral bandwidth required.
The perceived quality of the signals is going to be dependent on their potential final use. The uses can vary from SNG links into a news programme through to a high quality HD TV production.
The reliability of service again can vary according to the task in hand. Typically within the events for large numbers of people and for broadcast applications there is frequently a need for a high degree of protection for the signals. This required protection inherently puts constraints on the amount of spectrum required to guarantee this quality of service.
[bookmark: _Toc311197374]Justification
The L-band is suitable for audio PMSE applications. For daily productions in certain countries 96 MHz of UHF TV band interleaved spectrum is needed. For major events 270 MHz of interleaved bandwidth is needed .“[ APWPT to supply a reference]. For very big events like the Olympic Games and Championships even more spectrum is required. As a consequence of the Digital Dividend there is only 320 MHz left and after taking into account the digital TV multiplexes 214 MHz to 264 MHz of interleaved spectrum remains available. PMSE is already at the limit of its possibilities in some countries.“[UK to supply a reference]. [The ECC Strategic Plan states that the ECC shall maintain its efforts to quantify the needs for PMSE and to identify appropriate frequency bands. In this regard the FM51 was created to review the spectrum requirements for PMSE.]
Additional spectrum between 1 and 2 GHz is needed for audio PMSE equipment such as radio microphones, in-ear monitors, conference and interpretation equipment etc. CEPT Report 32, noted: “PMSE demand for spectrum is expected to continue to rise in the medium term. Even if there was no reduction in the quantity of interleaved spectrum available for PMSE, users would eventually face increasing constraints in spectrum supply and the need to change the way that they used it.
Audio PMSE generally operate on a secondary basis and as a result the spectrum demand is usually satisfied on a national basis.
In January 2007 the ETSI-System Reference Document TR 102 546 extended the existing "tuning ranges" for audio PMSE identified in EN 300 422.
[bookmark: _Toc311197375]Spectrum requirements
[to be supplied by APWPT]
[bookmark: _Toc311197376]3.6 ADescription of application six: PPDR (Public Protection and Disaster Relief)
[bookmark: _Toc311197377]Description
[Editorial note: relevant parts of documents 061 and 064 to be considered .
[Editorial note: 
- The text should focus on broadband PPDR, ad-hoc network deployments
- A clarification of the spectrum requirements in the L-band (e.g. see Recommendation 2 in Annex 2 to doc 061; Recommendation for action (page 95 Annex 1 to doc 061; ECC Rec 08/04).
- only the sub-band 1452-1479 MHz is required.
- information is needed from other countries concerning requirements for capacity
- is the requirement for national or pan-European deployment]
Public Protection and Disaster Relief (PPDR) radiocommunication systems are defined (by ITU-R) as:
Radiocommunications of Public Protection (PP) used by responsible agencies and organizations dealing with maintenance of law and order, protection of life and property, and emergency situations.
Radiocommunications of Disaster Relief (DR) used by agencies and organizations dealing with a serious disruption of the functioning of society, posing a significant, widespread threat to human life, health, property or the environment, whether caused by accident, nature or human activity, and whether developing suddenly or as a result of complex, long-term processes.
aim to achieve the following general objectives:
a. to provide radiocommunications that are vital to the achievement of:
· the maintenance of law and order; 
· response to emergency situations and protection of life and property;
· response to disaster relief situations;
b. to provide the services as identified above in a) over a wide range of geographic coverage areas, including urban, suburban, rural and remote environments;
c. to aid the provision of future advanced solutions requiring high data rates, video and multimedia used by PPDR agencies and organizations;
d. to support interoperability and interworking between networks, both nationally and for cross-border operation, in emergency and disaster relief situations;
e. to allow international operation and roaming of mobile and portable units;
f. to make efficient and economical use of the radio spectrum, consistent with providing services at an acceptable cost;
g. to accommodate a variety of mobile terminals from those which are small enough to be carried on ones person to those which are mounted on vehicles;
h. to encourage the cooperation between countries for the provision of effective and appropriate humanitarian assistance during disaster relief situations;
i. to make available PPDR radiocommunications at reasonable costs in all markets;
j. to support the needs of developing countries, including the provision for low-cost solutions for PPDR agencies and organizations.

aim to achieve the following technical objectives:
a. to support the integration of voice, data, and image communication;
b. to provide additional level(s) of security associated with the type of information carried over the communication channels associated with the various PPDR applications and operations;
c. to support equipment that operates in extreme and diverse operational conditions (rough road, dust, extreme temperature, etc.);
d. to accommodate the use of repeaters for covering long distances between terminals and base stations in rural and remote areas and also for intensive on-scene localized areas;
e. to provide fast call set-up (reduced response times to access the particular network), one touch broadcasting and group call features. 

aim to achieve operational objectives, including the following:
a. to provide security including end-to-end encryption, terminals/network authentication;
b. to enable communications management to be controlled by PPDR agencies and organizations such as instant/dynamic reconfiguration change, set-up talk groups, guaranteed access including priority and pre-emption calls, groups or general calls, spectrum resource availability for multiple PPDR agencies and organizations, coordination and rerouting;
c. to provide communications through the system/network and/or independent of the network such as Direct Mode Operation (DMO), simplex radio and push-to-talk;
d. to provide customized and reliable coverage especially for indoor areas such as underground and inaccessible areas;
e. to allow for the extension of cell size or capacity in rural and remote areas or under severe conditions during emergency and disaster situations;
f. to provide full service continuity through measures such as redundancy for emergency operations, prompt capacity increase to survive partial loss of infrastructure crucial to effective mission compliance and the safety and security of PPDR personnel;
g. to provide high quality of service including instant call set-up and instant push-to-talk, resilience under extreme load, very high call set-up success rate, etc.
h. to take account of various PPDR applications.

Background
As PPDR operations become more reliant on electronic databases and data processing, access to accurate and detailed information by staff in the field such as police, fire-fighters and medical emergency personnel is critical to improving the effectiveness of the staff in resolving emergency situations. This information is typically held in office based database systems and includes images, maps, architectural plans of buildings, and locations of hazardous materials systems.
In the other direction, the flow of information back from units in the field to operational control centres and specialist knowledge centres is equally important. Examples to note are the remote monitoring of patients and remote real-time video monitoring of civil emergency situations including the use of remote control robotic devices. Moreover, in disaster and emergency situations, critical decisions to be made by controlling authorities are often impacted by the quality and timeliness of the information received from the field.
These applications in general require higher bit rate data communications than can be provided by current PPDR applications. The availability of future advanced solutions is expected to be of benefit to PPDR operations.
[bookmark: _Toc311197378]Justification
Taking into account that according to section 3.3[footnoteRef:10] of ECC’s Strategic Plan[footnoteRef:11] this is one of the main challenges of ECC to be solved within the next remaining three years on the one hand and that until now no other frequency band is designated for the use by PPDR applications on the other, the following spectrum demands above 1 GHz have been summarised: [10:  	“ECC has received several request for addressing requirement for Public Safety and Security (PSS) wireless communication systems (e.g. from ETSI and from PSCE Forum). The safety and security community needs access to wideband and broadband services such as video and has specific requirements in terms of priority, availability or security. Spectrum harmonisation of PSS wireless communication systems will require a long term effort from ECC and relevant CEPT Administrations at national level, but ECC has to face this challenge of facilitating public safety and security operations in Europe.
	CEPT ECC shall consider future requirements for access to spectrum for PPDR, the need for harmonisation of use and shall identify resources accordingly.”]  [11:  	See: ECC’s Strategic Plan, section 3.3: http://www.cept.org//files/1051/ECC/About%20ECC/ECC%20Strategic%20plan/ECC%20Strategic%20Plan%20rev%204.pdf] 

In order to allow the PPDR applications for the usage of additional capacity to transmit real-time video of the site of operation or medical telemetry etc. it has been considered to provide these applications with an extension at the site of operation.
The extension, to be delivered by ad-hoc base-stations used only local and time limited, has been mapped in a frequency demand of 15 MHz.
[bookmark: _Toc311197379]Spectrum need
Investigations on Germany’s high speed data communication demands and needs for PPDR and its possible realisation in the radio spectrum have been carried out in 2010 and 2011. The PPDR Organisations and the Frequency Administration carried out two independent studies by different institutions..
The calculations have been done on the basis of LTE - but not prejudging LTE or excluding any other standard at this point of time.
Without considering special national PPDR needs, the needed band width for PPDR high speed data communications above 1 GHz is 15 MHz (with the option of frequency sharing[footnoteRef:12]). [12:  As described in Section 4.7.2.] 

This estimation of spectrum required for wide area needs is likely to be broadly applicable to other European countries. The spectrum requirements are largely driven by the need to address incidents that occur at the edge of the cell coverage area, and will thus tend to be largely independent of the size or population of a European country.
Although only a few European countries have analysed based on their respective needs and national circumstances their needs to date, a study of PPDR needs shows that they are broadly similar to those assumed by Germany. 
[bookmark: _Toc311197380]3.7 Description of Aapplication seven:	Broadband Direct-Air-to-Ground Communications (BDA2CG)
[bookmark: _Toc311197381]Description
A broadband DA2GC system constitutes an application for various types of telecommunications services, internet access and mobile multimedia services. It aims to provide access to broadband communication services during continental flights (via fixed or WiFi-based onboard connectivity network and/or via GSMOBA and in the future possibly also via 3G and/or 4G) )  on a Europe-wide basis. The overall end-to-end system architecture of the broadband DA2G communication system is illustrated in Figure 2. The request for spectrum is related to the direct air-to-ground radio solution.

[image: System-Architecture]
[bookmark: _Ref311008089][bookmark: _Ref310935488]Figure 2: System architecture for broadband DA2G communication 
The terrestrial BDA2GC system is based on the 3GPP LTE (also called E-UTRA) standard (Rel. 8 or higher), as described in more detail in ETSI TR 103 054. The general characteristics of the DA2GC RF and digital baseband signals are also based on the LTE specification. To adapt the LTE system functionalities to the DA2GC link specifics, some modifications are required. In particular synchronization algorithms as well as the maximum OBU Tx power are to be modified compared to terrestrial mobile radio usage in order to cope with high Doppler frequency shift caused by aircraft speed and large cell sizes. In addition the BS antenna adjustment has to be matched to cover typical aircraft altitudes between 3 and 12 km by up-tilt of vertical diagrams. Ongoing investigations will determine whether further modifications are required.
The main application field would be Air Passenger Communications (APC), e.g. WiFi or GSM based internet/company intranet access, data synchronization and voice communication. In addition the system could also support Airline Administrative Communications services (AAC). The envisaged broadband DA2GC system is not intended to be used for safety-relevant communications such as Air Traffic Control (ATC) and related services.
[bookmark: _Toc311197382]Justification
Mobile customers expect to be connected everywhere, every time, with all kind of mobile devices. The implementation of a BDA2GC system in Europe would enable to cover a currently almost uncovered area, namely onboard aircraft. European Currently, there is no spectrum designated for BDA2GC in Europe. In order to implement such a system, spectrum designation on aEurope-wide basis is considered  necessary. [Aairlines have great interest to offer internet services to their flight passengers in their continental fleets as soon as possible. The costs for the aircraft installation and maintenance are a key issue. In particular with regard to the antenna, a terrestrial solution has a clear advantage compared to satellite connection.[footnoteRef:13] [13:  See also document INFO 12 of the 73rd meeting of WG FM.] 

Latest air traffic statistics and forecasts from Eurocontrol[footnoteRef:14] confirm former forecasts referred to in ETSI TR 103 054. Studies on air passenger demand for onboard connectivity are not publicly available, but accessible presentations highlight that “air passenger demand for onboard connectivity will grow” and that “IFEC[footnoteRef:15] will have an important influence on airline choice”.] [14:  http://www.eurocontrol.int/statfor/public/subsite_homepage/homepage.html ]  [15:  IFEC: In-flight entertainment and connectivity] 

Editorial note: Additional information about market research on consumer demand in Europe and the details of the antenna is to be provided.
Currently, there is no spectrum designated for BDA2GC in Europe. In order to allow European citizens and airlines to profit from the social and economic benefits of the implementation of such a system, a spectrum designation on a Europe-wide basis would be necessary. It should also be noted that in continental US an Air to Ground system has been successfully established with more than 1.100 commercial aircraft equipped so far.
The band 1452-1492 MHz is favourable for BDA2GC as it has a great potential for CEPT-wide harmonisation and offers enough bandwidth to cover the whole spectrum demand.
[bookmark: _Toc311197383]Spectrum requirements
The spectrum demand for the BDA2GC system is derived from a summary of relevant factors to be essential to cope with future capacity demand as well as from results achieved by system performance evaluations. 
WG FM agreed that for BDA2GC paired spectrum of 2 x 10 MHz for FDD operation is considered necessary to cope with short- to medium-term demand[footnoteRef:16]. Unpaired spectrum for TDD operation (20 MHz) would also be an option, but system performance would slightly suffer due to guard time intervals required for large cell sizes. [16:  See ECC Report XYZ [currently being developed by FM48]] 

 [For the estimation of spectrum demand (related to 2020) the overall aggregate data rate by all passengers in a commercial aircraft during one flight is an important input parameter. The required data rates can be computed by applying certain simultaneity factors for service utilization based on average session data rates. For the computation of the data rate assumptions were made for the penetration of the different available services in the aircraft, their statistics incl. data volume and session/call duration as well as for passenger and flight statistics
The results show that for the forward link (Ground-to-Aircraft) the estimated averaged data rate requirements might be fulfilled with a signal bandwidth of 5 MHz only with a ground station Inter Site Distance (ISD) of 120 km. However, to allow for a cost efficient initial rollout with larger ISD and to cope with instantaneous peak data rates as well as with increasing capacity demand a bandwidth of at least 10 MHz is deemed to be necessary (no bandwidth increment available for LTE between 5 and 10 MHz). Due to underlying asymmetry in down-/upload data traffic a bandwidth of 5 MHz is barely sufficient for the reverse link (Aircraft-to-Ground), but a bandwidth of 10 MHz is preferable to cope with changes in traffic distribution and instantaneous service data rate peaks (e.g. for video or telemedicine). ] Editorial note: This text will be replaced with the reference to the actual study on spectrum requirements.
2 x 10 MHz of paired spectrum for FDD or 20 MHz of unpaired spectrum for TDD operation is deemed necessary by the industry. The whole spectrum requirement of 2 x 10 MHz of paired spectrum for FDD or 20 MHz of unpaired spectrum for TDD operation or a part of it may be satisfied in the 1452-1492 MHz band.
[bookmark: _Toc311197384]Study applications vs criteria
[objective is to assess the impact and potentiality of each application in that band]
45.1 Application one vs all criteria
45.2 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.

4.1	List of candidate applications
4.1.1	Terrestrial broadcasting
4.1.2	Mobile broadband
4.1.2	Mobile multimedia downlink 
4.1.2	 [hybrid broadcast]
4.1.2	Satellite broadcasting (including hybrid terrestrial/satellite network)
4.1.2	PMSE
4.1.2	PPDR
4.1.2	BDA2GC (Broadband Direct-Air-to-Ground Communications)

Contributions: 
015rev2, 019, 026, 035, 037, 038

INITIAL TEXT (extracts from contributions) TO BE reviewed for the next meeting :
[bookmark: _Toc311197385]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:Subscription Radio
[bookmark: _Toc311197386]Compatibility of terrestrial component of subscription radio services with the current regulatory framework 
At ITU level, the L band is allocated in all three ITU Regionsin Region 1 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.
Terrestrial component of subscription radio/Terrestrial broadcasting is compatible with the Plan.
[bookmark: _Toc311197387]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.
[bookmark: _Toc311197388]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: 
Subscription radio has become over the past years a true commercial success in North America, as it today accounts for as many subscribers as any of the leading payTV services in the U.S., with more than 21 million subscribers reported in 2011:
[image: ]
Figure 3: Title? 
In Europe, dedicated market research conducted over the past decade (more than 15’000 respondents surveyed in total[footnoteRef:17]) has repeatedly evidenced the existence of an aggregated European market for commercial-free radio services that is comparable in size to the US’ success, with one adult out of five declaring to be “ready to subscribe” in Western Europe: [17:  Conducted by IFOP-Gallup in 2002, Harris Interactive in 2005 and 2006, and by QualiQuanti in Sept 2009 – source RNP Forum] 

[image: ]
[bookmark: _Ref310935861]Figure 4: Title? 
Overall, subscription radio could therefore generate in Europe revenues in the order of billions of euros ($2.8 billions reported in the US for 2010), and create value in the order of hundreds of million euros per annum ($715 millions of EBITDA expected for 2011 in the US).
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.Beyond this recurring value creation, the development of subscription radio services in Europe is also positioned to generate in the order of a billion euros of further industrial contracts to the direct benefit of the European economy, as a significant number of European procurement companies stand among worldwide leaders in a number of domains of interest to the deployment of subscription radio networks and services (terrestrial broadcast repeaters, satellite manufacturing and launch, deployment of conditional access receivers, core technologies, etc.).
[Insert text from FM50(11)038]
[bookmark: _Toc311197389]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[footnoteRef:18], as well as a range of digital radio broadcast tower transmitters[footnoteRef:19]. [18:  developed by ST Microelectronics.]  [19:  developed by ACTIA Sodielec.] 

[bookmark: _Toc311197390]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 existence of between one and three national coverage per country in the MA02revCO07 Plan warrants an option for any country to deploy subscription services according to individual needs, if and when required, thereby providing scope for further economies of scale and convergence with other MA02revCO07-compliant services (notably with free-to-air radio) in Europethe 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]
[bookmark: _Toc311197391]Mobile broadband (MBB)
[text highlighted in yellow from FM50(11)69]
[bookmark: _Toc311197392]Compatibility with the current regulatory framework 
Table 3: Title ?
	Title
	Title

	the Radio Regulations 

	Yes

	MA02revCO07 within 1452-1479.5 MHz.
	Yes with conditions
CEPT will be required to develop least restrictive technical conditions for the band, in line with the EU regulatory approach to technology neutrality.

	ECC DEC(03)02 within 1479.5-1492 MHz.

	No

	Need to change/adapt MA02revCO07
	No, not necessarily.
However it puts some unnecessary constraints on the degree of efficiency for the band, protecting existing Maastricht Plan entries



Uplink is not compatible with the coordination mechanism of the MA02.
In the case where MBB is limited to downlink communications:
MBB does not fit within the Plan, (not compatible with annex 1 of MA02revCO07)
MBB could fit within the channelling arrangement of Annex II (with block aggregation of 3 contiguous 1.7 MHz channels to create a 5 MHz block).
Could MBB use emission masks of Annex II or new LRTC would be defined?
MA02 would remain as a tool for cross-border coordination.
[bookmark: _Toc311197393]Justification
People rely on MBB to get access to banking, work, education and e-health, but also shopping, multimedia, social media etc. To expand the amount of available spectrum available for mobile broadband is one important step towards capacity and coverage meeting the subscriber demand and the objectives of the digital agenda for Europe (EU).
The current use of data related traffic on mobile devices like e.g. smart phones will be more common than on desktop computers within a few years’ time and the request for more bandwidth, especially down link band, is increasing. The band 1452-1492 MHz offers 40 MHz that can be used for mobile broadband, either as supplemental down link to already existing paired frequency bands used for mobile broadband. It may also be paired with an unpaired uplink band. The propagation characteristics of the band 1452-1492 MHz makes it a useful complement to frequency bands already available for mobile broadband. 
The adoption of a downlink spectrum band plan for the introduction of technologies supporting the delivery of mobile broadband services in 1452-1492 MHz may also stay compatible with the existing Maastricht special arrangement (MA02revCO07), maintaining the choice on a national level to deploy terrestrial digital broadcasting solutions, portable multimedia, mobile broadband solutions or a combination thereof.
[bookmark: _Toc311197394]Possibility to combine/share mobile broadband services with other applications/uses 
With a technology neutral approach together with a set of least restrictive technical conditions mobile broadband in one sub band can co-exist with other applications in other sub bands. 
The frequency bands used for mobile broadband today are generally not shared with other applications in the same band in the sense that mobile broadband doesn’t generally work in parallel with other applications in separate systems in the same frequency range. However, it is easy to see mobile broadband to be the bearer of several of the uses under discussion in the context of this document, e.g. PMSE, broadband PPDR and digital sound radio. 
This means that at this stage it is not necessary to exclude or recommend any of the uses if the band and/or blocks in the band are provided with least restrictive technical conditions (e.g. block edge mask concept, BEM) allowing authorization of as many of the foreseen, and even not yet foreseen, uses as possible. 
According to the Directive 2009 140 EC “flexibility in spectrum management and access to spectrum should be increased through technology and service neutral authorisations to allow spectrum users to choose the best technologies and services to apply in frequency bands declared available for electronic communications services in the relevant national frequency allocation plans in accordance with Community law (the ‘principles of technology and service neutrality’). The administrative determination of technologies and services should apply when general interest objectives are at stake and should be clearly justified and subject to regular periodic review.”
“Restrictions on the principle of technology neutrality should be appropriate and justified by the need to avoid harmful interference, for example by imposing emission masks and power levels, to ensure the protection of public health by limiting public exposure to electromagnetic fields, to ensure the proper functioning of services through an adequate level of technical quality of service, while not necessarily precluding the possibility of using more than one service in the same frequency band, to ensure proper sharing of spectrum, in particular where its use is only subject to general authorisations, to safeguard efficient use of spectrum, or to fulfil a general interest objective in conformity with Community law.”
[bookmark: _Toc311197395]Extent (maximisation) of social and economic benefits associated with the deployment of mobile broadband services in Europe 
The potential scope of the benefits is indicated by the size of the mobile broadband market, where above all a higher and higher demand for more DL capacity is a bottleneck for the operators. The European Union has recognised the demand for more MBB spectrum capacity in its proposal for a decision of the European parliament and of the council establishing the first radio spectrum policy, RSPP, article 6:
“Without prejudice to the principles of service and technology neutrality, Member”
States, in cooperation with the Commission, shall take all steps necessary to ensure that sufficient spectrum for coverage and capacity purposes is allocated within the Union, in order to ensure that wireless applications contribute effectively to achieving the target for all citizens to have access to broadband of a speed of at least 30 Mbps by 2020.
The conclusion of the radio spectrum policy group, RSPG, in its response to the RSPP proposal was that a high priority spectrum policy objective should be to:
“Ensure that sufficient spectrum for coverage and capacity purposes is allocated within the EU so that all citizens could have access to ubiquitous high-speed broadband.”
and 
“Identify developing and potential future significant uses of spectrum taking into account demand and technology trends.”
and also
“Take all actions to designate and make available more ‘new’ spectrum and liberalise, where possible, currently used spectrum under service and technology neutral regimes (i.e. WAPECS).”
Following the RSPP proposal the digital agenda for Europe states that:
“Wireless (terrestrial and satellite) broadband can play a key role to ensure coverage of all areas including remote and rural regions. The central problem to develop wireless broadband networks today is access to radio spectrum. (COM(2010) 245, )”
[bookmark: _Toc311197396]Timeframe for availability of mobile broadband equipment on a large scale and for application deployment - status of standardisation 
Standardization:
The 1452-1492 MHz band is not a band considered by 3GPP currently, but once the CEPT regulatory work gets completed 3GPP can define the FDD DL-only band possibly combined with an external anchor uplink and downlink band. The related functional support for downlink carrier aggregation is available in HSPA from Rel-9 and LTE from Rel-10.
An example of an LTE supplemental downlink is already being standardized in another band for the US market (AT&T MediaFLO DL spectrum, 716-728 MHz): this represents an important experience which may provide guidance for the 1452-1492 MHz band standardization.
According to market demands, 1452-1492 MHz multimedia down link will be available for both HSPA (from Rel.9 onwards) and LTE (from Rel.10 onwards) 
3GPP work could be completed during 2013 depending on the band availability within CEPT countries and 3GPP workload. 
Availability
1452-1492 MHz band harmonization is widely supported by the mobile industry with clear commitments from the user equipment chipset manufacturing side. 
[bookmark: _Toc311197397]Potential for economy of scale (need and potential for harmonisation within and outside CEPT) 
According to the industry first commercial rollouts could be as early as in 2014, economies of scale expected starting from 2015. Furthermore, Korea may assign this band to mobile broadband and align with Europe as soon as Europe makes a decision which increases the potential for economy of scale. 
The use of this band is subject to ITU RR 5.345, 5.342 and Res. 528 (WARC-92) allocating the 1452-1492 MHz band on a co-primary basis for: fixed, mobile, satellite broadcasting and terrestrial broadcasting (designated to sound) in all regions, except USA (footnote No. 5.344). The 1452-1492 MHz band current allocation enables the use of this spectrum for mobile applications except aeronautical mobile. 
[bookmark: _Toc311197398]MMDL
[bookmark: _Toc311197399]Compatibility with the current regulatory framework, 
 [the text highlighted in yellow is from FM50(11)52]
[the text inserted “221a” is from contribution FM50(11)76]
A mobile multimedia downlink (MMDL) is an application implemented through a network of base station transmitters delivering comprehensive text, voice, images, sound and video content in unicasting, multicasting and/or broadcasting mode to associated mobile station receivers through a supplemental downlink system.

As MMD requires 5 MHz bandwidth minimum (see section 3.3), but the provided channel raster/bandplan under the MA02revCO07 currently valid for the band 1452-1479.5 MHz is 1.7 MHz , tThe deployment of an SDLMMD at 1.4 GHz for enhanced mobile multimedia and broadband services is merelycompatible with the MA02revCO07 Maastricht Agreement[footnoteRef:20]in such a degree as it gives the possibility to aggregate T-DAB blocks.    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[footnoteRef:21].  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]	Comment by 221a: First deleted sentence belongs – if needed – to a future section 6 Assessment of the impact and proposed choice of the best option. It does not deal with the compatibility with the current regulatory framework. 
 [20:  FM(11)062 Annex 18]  [21:  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 MMDL.] 

ECC DEC(03)02 designates the frequency band 1479.5 - 1492 MHz for use by satellite digital audio broadcasting systems. Thus MMD is not compatible with ECC DEC(03)02.
[proposal for new text from FM50(11)52:]
A mobile multimedia downlink (MMDL) is an application implemented through a network of base station transmitters delivering comprehensive text, voice, images, sound and video content in unicasting, multicasting and/or broadcasting mode to associated mobile station receivers through a supplemental downlink system. Supplemental Downlink is enabled on HSPA+ and LTE standards. As a mobile system, MMDL will operate under the  Mobile Service allocation and is therefore compatible with Article 5 of Radio Regulations for Region 1, 2 and 3 where the band 1452-1492 MHz is allocated to the Mobile Service on a co-primary basis.
Moreover taking into account the downlink nature (base station towards mobile) of MMDL, this application is also compatible with the regulatory  framework of the Maastricht Special Arrangement as Revised in Constanta in 2007 MA02CO07, as determined by FM PT45 and reported to WG FM ( FM(11)062 Annex 18). However, The development and deployment of MMDL in the 1452-1492 MHz band would require CEPT to develop a harmonised channelling arrangement with associated least restrictive technical conditions for regulatory purposes based on blocks of 5 MHz (i.e. 8 blocks of 5 MHz) for downlink use i.e. base station transmission towards mobile and in line with the European Union regulatory approach to technology neutrality that encompasses the IMT family.  This CEPT band plan would be required by 3GPP as an input to its specification work to support future development of supplemental downlink application in the 1452-1492 MHz. The harmonisation of the channelling arrangement across the whole 40 MHz is key in order to ensure economies of scale and enable a multi-operator environment, which are the basis for a successful development of the application. 
MMD does not fit within the Plan, (not compatible with annex 1 of MA02revCO07)
MMD does not fit within the channelling arrangement of Annex II.
MA02revCO07 would not need to be abrogated. MA02revCO07 would remain as a tool for cross-border coordination. 
[Editors note: sentence may belong to another section: There would be a complementary CEPT deliverable with new channelling arrangements and LRTC.]
[bookmark: _Toc311197400]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]	Comment by 221a: The original statement is incorrect. From a technological point of view the possibility to combine or to share the spectrum with other applications in case MMDL (FDD) would be the future user, is not given. 
Additionally, up to now there is no information, that MMDL demands not the whole spectrum.
The requirements of MMD cannot be fulfilled with only a subband of 1452-1492 MHz and due to this fact, it also cannot be combined with other applications using a different subband. 
Therefore MMD cannot share the band with another application.
Due to the very efficient use of spectrum of the MMDL application with a frequency reuse of 1 (i.e. the same frequency is used nationwide), and the required economies of scale sharing with the other primary candidate applications (satellite, terrestrial broadcasting, PPDR, DA2GC) and secondary candidate applications (PMSEs) on co-geographical/co-frequency basis is not possible.  
The approach detailed in the previous section i.e. the harmonisation by CEPT of a channelling arrangement across the whole 40 MHz of 1452-1492 MHz based on 5 MHz blocks (8 blocks) for downlink use will enable the harmonized deployment of MMDL in Europe (which includes Mobile Broadband downlink) while being technically compatible with the deployment on a national basis of terrestrial DAB, PMSE and Terrestrial Broadcasting applications in part of the band should there be any demand on a national basis for such applications. This will not be the case for applications such as DA2GC or satellite which are requesting a pan- European allocation of part of the band and by consequence considerably fragmenting the whole 40 MHz putting at risk the large economies of scale that could be derived from a coherent approach across the whole 40 MHz.  
[bookmark: _Toc311197401]Extent (maximisation) of social and economic benefits,
There is a substantial case for harmonising the band 1452-1492 MHz as supplemental downlink for MMDL application. Indeed, the harmonisation and use of the band 1452 – 1492 MHz for Mobile Multimedia Downlink systems would bring considerable benefits for Europe. These benefits have been identified, they are additive and are summarised in Table 4.3.3-1. The first two benefits have been assessed in a quantitative manner whereas the other three benefits are discussed qualitatively. 
Table 4: The benefits of deploying MMDL at 1.4 GHz
	Ref
	Impact of MMDI
	Benefits
	Assessment

	1
	More urban and suburban capacity at lower cost than building new base stations
	Lower prices overall for end-users (in a competitive market).
	Quantitative

	2
	High-speed data in rural areas.
	Contribute towards achieving Digital Agenda target of 30 Mbps for all by 2020 at lower cost.
	Qualitative

	3
	Facilitate innovative new business models.
	Increased competition in supplier of mobile data and multimedia services.
	Qualitative

	4
	Early adoption of supplemental downlink by European firms to support the development of mobile multimedia services.
	European firms better able to compete in global mobile services markets.
	Qualitative

	5
	Early adoption of supplemental downlink by European firms to support the development of mobile multimedia services.
	European firms better able to compete in global mobile services markets.
	Qualitative


[bookmark: _Toc311197402]The net benefits of additional MMDL capacity at 1.4 GHz and better services in terms of higher data speed and user experience
Mobile traffic is growing rapidly and high growth rates are forecast to continue for some time. The need for additional licensed spectrum to support this traffic growth has been recognised by the ITU, CEPT, the EU as well as many national broadband plan of European countries. The 1.4 GHZ band can provide for much needed downlink capacity given the asymmetric nature of mobile broadband traffic and to support the significant growth in enhanced mobile multimedia traffic.  It will thereby significantly enhance the user experience by enabling faster downloads and support for a much greater number of users. The first two benefits that have been quantified are:
The avoided costs[footnoteRef:22] : Deploying a 1.4 GHz supplemental downlink allows mobile operators to avoid significant cost to meet rising demand for MMD services  rather than deploying  additional base stations. In a competitive market these lower costs will result in lower end user prices for mobile broadband and mobile multimedia services. [22:  The avoided costs model utilized as well as its key assumptions are detailed section 5 and in “Appendix C” of  FM50(11)019.] 

consumer surplus : Deploying a supplemental downlink at 1.4 GHz will lead to faster download speeds support for a greater number of users, better in-building coverage and enhanced MMD services which will consequently increase consumers surplus. 
The estimate of the size of these benefits is set out in the Table 5 
Table 5: Source: Plum analysis[footnoteRef:23] [23:   Additional details in section 5  and Appendix C-E of FM50(11)019 ] 

	Quantified benefit
	(€bn)

	Avoided costs 
	26

	Consumer Surplus 
	28

	Total
	54

	Value as €/MHz/pop
	2.71


The net present value[footnoteRef:24] of quantified benefits for Europe, from the use of 1.4 GHz for MMDL accounts for €54 billion.  [24:  Calculated over a 10 year period with a 10% discount rate.] 

The quantified benefits may be on the conservative side given that only the impacts of a low projection of demand for mobile data have been modelled Figure 5. Modelling the impacts of a high demand projection or other intermediate projections would produce considerably higher values for the benefits.
[image: ]
[bookmark: _Ref310946644]Figure 5: Title
It should be also noted, that the wide range of predictions about future demand for mobile broadband and the nature of mobile multimedia services provided over 1.4 GHz can result in a significant range of quantified benefits. This estimate provided in the modelling lies within the range of estimates from previous studies about the quantified. The values ranged from €0.51 to €7.01 per MHz per pop, with a number of studies clustering at the upper end of this range. These numbers would equate to a benefit of between €10 billion and €140 billion for the 1.4 GHz band for Europe. The estimate is also likely to be conservative given that the rapid growth in mobile broadband since many of these studies were undertaken will have increased the benefits of spectrum for mobile broadband.  
Moreover, alternative spectrum assignments of supplemental downlink at 1.4 GHz would even increase the net present value by approximately €13 billion to give a total value of €67 bn. Indeed, the net present value of  €54 billion is based on the modelling of four mobile operators where in a typical country gets 10 MHz of downlink 1.4 GHz spectrum and uses it, as a supplement to their assigned paired spectrum, to increase capacity and enhance user experience with faster data rates. This value will increase in alternative assignment scenarios with the 40 MHz is split equally between two operators or in the case where the 40 MHz is assigned to a single operator or third party which would then wholesale capacity to all operators as required. For example, an operator acquires all 40 MHz of 1.4 GHz spectrum and offers it on a wholesale basis in combination with 2x10 MHz of sub-1 GHz spectrum.  Alternatively, an equipment vendor who is running a network for a mobile operator, purchases the 1.4 GHz spectrum in its entirety, upgrades the network and acts as a wholesaler. In addition to selling capacity to operators and MVNOs, the wholesaler might offer a range of services which includes:
Sponsored connectivity for content providers. 
Connectivity bundled with devices for device suppliers.
Managed mobile data for retail service providers to offer to corporate  clients.
Furthermore, in the analysis the following costs have also been considered. These are:
The cost of upgrading mobile networks.
The cost of developing the least restrictive technical conditions. The costs of developing and agreeing a harmonised band plan comprise the administrative costs associated with such an exercise. These are expected to be modest in the context of the potential benefits discussed below and so have not been considered further.   
The incremental costs for devices. The incremental costs of modifying devices to receive a 1.4 GHz downlink[footnoteRef:25] [footnoteRef:26]).   [25:  The radio frequency front-end will need an additional diplexer and a band-pass SAW filter, see Appendix B of FM50 (11)019.]  [26: For example, with HSPA+ and LTE, adding requirement for 1.4 GHz band supplemental downlink uses the architecture Rel-9 and Rel-10 capable chipsets that are under development. Antennas in devices use shared antenna across bands 800 MHz-2.6 GHz. ] 

There is no cost in terms of forgone services, as national governments will still retain the flexibility to deploy terrestrial digital radio services in the band if they wish to do so. 
In conclusion, the net present value of quantified benefits (avoided costs and consumer surplus from enhanced user experience) for Europe from the use of 1.4 GHz for MMDL is significant and accounts for €54 billion under conservative assumptions and could reach and exceed  €67 billion under certain assumptions.
[bookmark: _Toc311197403]The benefits of higher data speeds and better user experience in rural areas
The harmonisation and use of the 1.4 GHz band for MMDL can support delivery of the Digital Agenda target to provide 30 Mbps access to 100% of the EU by 2020. This is an extremely challenging target and is unlikely to be delivered by the market. Wireless has a key role in providing high speed broadband to remote and rural customers. However, the target implies that significant wireless capacity and faster data rates will be required in rural areas. 
The use of the 1.4GHz band for MMDL systems can play a key role in providing capacity to meet Digital Agenda targets and reduce the requirement for public subsidies. The upgrade of 3G/4G networks with a supplemental downlink at 1.4 GHz has the potential to significantly improve mobile data speeds in rural areas, where mobile services have an important role to play in delivering cost-effective next-generation broadband.
The broadband speed available over an 3G/4G network will depend on available capacity and demand on the network. The 800 MHz spectrum will provide 30 MHz of downlink capacity for use by LTE networks. An additional 40 MHz capacity at 1.4 GHz will more than double this downlink capacity, more than double downlink speeds for the same traffic loading in a cell, or more than double the number of users that could be supported.  The key point, from a European policy perspective, is that the additional downlink capacity will enable higher speed access to be delivered to remote and rural customers.
[bookmark: _Toc311197404]The benefits of increased competition in the mobile and content market
Limited availability of spectrum below 1GHz for mobile broadband means that in many countries, operators will have little[footnoteRef:27] or no low frequency spectrum to provide mobile broadband services. The availability of additional spectrum at 1.4 GHz for MMDL will enable players to compete more aggressively in the supply of high speed mobile broadband and multimedia content. Increased competition is likely to result in lower prices for consumers.  Current literature is supportive of such dynamics: Hazelett and Munoz (2008) tested the impact of availability of spectrum and market concentration on mobile service prices using econometric analysis in 29 countries between 1998 and 2003[footnoteRef:28]. They found that increased market concentration increases prices and that increased availability of spectrum reduces prices. In addition to stronger competition from new or better resourced competitors, additional spectrum will provide scope for experimentation with innovative business models to deliver mobile multimedia services. The recent history of the internet and online markets suggest that new services have the potential to rapidly take off and achieve widespread use by consumers. However, the launch of new products and services is highly uncertain and risky – many are likely to fail. Innovative business models provide scope for new players to enter the market and to bundle services, hardware and access together. This will increase the likelihood that new products and services will be developed with significant benefits to consumers. So additional availability of 1.4 GHz spectrum should stimulate competition in mobile data and multimedia markets resulting in lower prices for consumers and improved choice and innovative new products.   [27:  Auction rules of the 800 MHz auction rules in most Europe countries impose spectrum caps that limit the maximum spectrum holding per operator to 2x10 MHz or 2x15 MHz in the 800 MHz. Limited spectrum at 900 MHz is limiting UMTS900 deployment to 2x5 MHz per operator.]  [28:  Thomas Hazelett and Robert Munoz. 2008. “A Welfare Analysis of Spectrum Allocation Policies”, George Mason University.] 

[bookmark: _Toc311197405]The benefits of an early adoption advantage to the European multimedia business
The harmonisation of the 1.4 GHz band for MMDL gives European suppliers an early advantage in the development of mobile multimedia services using a supplemental Downlink. There is considerable scope for the adoption of 1.4 GHz for supplemental downlink outside Europe such as in the Middle East,  Asia and Americas. Implementation of the standard in Europe will open up new business opportunities in international markets, particularly for service providers with successful business models. There is reason to believe that early deployment of the 1.4 GHz supplemental downlink in Europe may result in innovation in the provision of content and services which could lead to considerable producer surplus. The history of the Internet is that network effects can result in the creation of very large companies in a rapid space of time such as Google, Skype, Facebook, Twitter etc. International adoption of the 1.4 GHz for MMDL will be of great benefit also to technology providers[footnoteRef:29] in addition to European content and service providers. [29:  Potential markets will exist in Europe and potentially in many countries outside Europe where the 1.4 GHz band can be made available for MMDL.  In addition, service providers will also have the opportunities in the US market for supplying innovative multimedia services as a Supplemental Downlinik is planned there. ] 

[bookmark: _Toc311197406]Timeframe for availability of equipment on a large scale and for application deployment - status of standardisation
The timeline for availability of devices with MMSDL 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[footnoteRef:30].  It is expected that this process will be completed by the end of 2012. Following this decision making process the implementation phase would start: CEPT Multilateral Meeting to change MA02revCO07 and afterwards the development of band plan for both parts of the band. It is expected that this process might be finished in XXX This allows 18 months to conduct the impact analysis and make decisions about the least restrictive technical conditions. 	Comment by 221a: Last FM50 end of Aug12  FM end of Sept12  ECC end of Oct12 [30:  ECC FM(11)131 Annex 05, www.ero.dk ] 

Completion of 3GPP standardization activity[footnoteRef:31]. 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.
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.  Assuming they get the regulatory approval to acquire a block of 700 MHz spectrum from Qualcomm, AT&T plans to use a similar arrangement[footnoteRef:32] 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 SDLMMD 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 SDLMMD 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.  Based on experience with progressing specifications in 3GPP for AT&T’s use of MMD at 700 MHz, Tthis could be done by the end of 2013[footnoteRef:33]. 	Comment by 221a: Footnote text moved into main body text	Comment by 221a: Footnote text moved into main body text	Comment by 221a: Footnote text moved into mainbody text [31:  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.]  [32:  Assuming they get the regulatory approval to acquire a block of 700 MHz spectrum from Qualcomm. ]  [33:  Based on experience with progressing specifications in 3GPP for AT&T’s use of MMDL at 700 MHz.] 

Chipset availability. Release 9 dual band/dual carrier chipset solutions for HSPA+ are already in the planning stage[footnoteRef:34]. 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. 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.	Comment by 221a: Footnote text moved into mainbody text [34:  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.] 

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 SDLMMD 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 SDLMMD 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 SDLMMD 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.

[image: ]	Comment by 221a:  A bandplan will not be available by end 2012. By end 2012 ECC will have made the decision about the future application, and will start to take the appropriate actions to implement its decision. Therefore this timeline has to be amended and accordingly in the text above.
Figure 6: ???  [FM50(11)19 p25]
The timeline for availability of infrastructure equipment and devices with 1.4 GHz supplemental downlink capability depends on the timing of a number of interrelated regulatory and market steps, namely:
The adoption by the ECC of a harmonized band plan for the 1.4 GHz band over 40MHz. 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[footnoteRef:35].  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.  [35:  ECC FM(11)131 Annex 05, www.ero.dk ] 

Completion of 3GPP specification activity[footnoteRef:36]. 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 (carrier aggregation in downlink is supported for HSPA from Rel-9 and for LTE from Rel-10).   The USA based operator AT&T plans to use a similar arrangement[footnoteRef:37] and Work Items (WIs) are already in the 3GPP work plan for this (scheduled for March 2012). A new WI in 3GPP would still be required for a 1.4GHz supplemental downlink. However, the current AT&T related WI could cover already a lot 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 supplemental downlink 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.  The conclusion of the specification work in 3GPP could be done by the end of 2013[footnoteRef:38].  [36:  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.]  [37:  Subject to the completion of the ongoing regulatory approval process for the acquisition of a block of 700 MHz by AT&T]  [38:  Based on experience with progressing specifications in 3GPP for AT&T’s use of supplemental downlink at 700 MHz.] 


Chipset availability. 3GPP Release 9 dual band/dual carrier chipset solutions for HSPA+ are already in the planning stage[footnoteRef:39]. 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.  [39:  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.] 

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 supplemental downlink 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 MMDL applications will be deployed over the supplemental downlink.  The band can be released in advance of deployment, which suggests that a release for a common MMDL arrangement could happen in 2013/2014 
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 2014/2015. 
In summary, this leads to the timeline shown below of a number of interrelated regulatory and market steps for the use of the 1452-1492 MHz as supplemental downlink for MMDL to support innovation and growth in mobile broadband and multimedia services in Europe.
[Editor’s note: same figure before]
[bookmark: _Toc311197407]4.3.5	Potential for economy of scale (need and potential for harmonisation within and outside CEPT)

In this section, the size of the market for MMDL application will be estimated taking into account the potential for CEPT wide and global harmonisation. Moreover, the required level of harmonisation will also be taken into account.

Estimation of market demand for MMDL

There are a number of arguments which, when taken together, suggest that demand for mobile multimedia is already significant and will grow strongly over the next decade. Moreover, when this is coupled with the asymmetric nature of mobile broadband and mobile multimedia traffic, it demonstrates already now the existence of a strong market demand for MMDL.
First, there is a strong trend towards personalisation and immediate use of the video-based content - which lies at the core of most multimedia applications. A significant proportion of the population, and especially young people, now watch video over their computers, tablets and smartphones rather than just via a television set[footnoteRef:40]. In particular there is substantial demand for catch-up TV and video on demand. Much of this demand is currently satisfied by services offered over fixed broadband. But the next logical step is to use mobile broadband services to meet any need for personalised and immediate video on the move. [40:  Ofcom. 2010. Communications Market Report. 
http://stakeholders.ofcom.org.uk/binaries/research/cmr/753567/CMR_2010_FINAL.pdf ] 

[bookmark: _Ref294705603]Secondly, a high proportion of mobile broadband is already enhanced mobile multimedia[footnoteRef:41]. Allot[footnoteRef:42] estimates that 63% of mobile broadband traffic was multimedia in 2010. According to Cisco[footnoteRef:43] this proportion was even higher at 81%. [41:   Video and web browsing is included and file sharing, VoIP and instant messaging are excluded.]  [42:  Global mobile broadband traffic report, H2 2010, Allot, 2011.]  [43:  Global Mobile Data Traffic Forecast update, 2010-2015, Cisco, February 2011.] 

Thirdly, demand for mobile broadband is expected to grow strongly over the next 10 years with enhanced mobile multimedia driving the growth. Figure 7 shows the findings from four published sources. In Europe, mobile broadband traffic carried over mobile networks is forecasted to grow between 14 and 29 fold over the period 2010 to 2015. European mobile revenue was approximately €165 billion in 2008[footnoteRef:44]. Mobile data revenues are likely to form an increasingly significant proportion of mobile revenue. Nomura forecasts European mobile dongle and smartphone data revenue to grow from around €4 billion in 2007 to €15 billion by 2012[footnoteRef:45]. If this growth rate were to continue, the mobile data market would amount to approximately €70 billion by 2020.  [44:  EC, 15th Implementation Report. ]  [45:  Nomura. December 2009. “Telecommunication services”.] 

[image: ]
[bookmark: _Ref294705498]Figure 7: Global mobile data to 2015 – PB per month[footnoteRef:46] - four published sources compared [46:   Peta Bytes per month.  One Peta Byte = 1015 Bytes.] 

Fourthly, the increase in mobile network speeds and capabilities leads to an enhanced user experience which drives greater demand for multimedia services. Where current mobile data speeds are constraining demand for multimedia services, demand will increase as the capability of networks is improved. 
Fifthly, the installed base of smart phones is growing rapidly as illustrated in Figure 8. Such phones support enhanced mobile multimedia capability. The recent explosive growth in demand for tablets, , could further stimulate demand for mobile multimedia. . 
[image: ]
[bookmark: _Ref294087871][bookmark: _Toc295140258][bookmark: _Ref294702614]Figure 8: The growth in the share of smartphones in Europe
The significant and growing market demand for Mobile Multimedia, as previously anticipated, has to be coupled with the  highly asymmetric nature of the mobile traffic (detailed below) leading to a strong market demand for MMDL and thus strong potential for economies of scale.

Mobile users download much more data than they upload – for example downloads of videos, photos, music, maps, applications etc.  This means, mobile broadband traffic is mainly carried by the downlink (see Figure?? ).  There are no comprehensive sources of data on the ratio of downlink (DL) to uplink (UL) traffic.  A number of studies involving traffic measurements suggest values for the ratio of the downlink to uplink traffic of between 4:1 and 9:1[footnoteRef:47].  [47:  See Figure 9 and measurements reported in http://lib.tkk.fi/Dipl/2009/urn100072.pdf and http://www.cs.ucla.edu/~falaki/pub/imc153s-falaki.pdf. ] 



[image: ]
[bookmark: _Ref293050138]Figure 9[footnoteRef:48]: Mobile downlink traffic as a multiple of uplink traffic [48:  The data is based on measurements in live networks.  Median value is shown.] 

In order to calculate the downlink to uplink ratios in the next five years, estimates of the proportion of downlink traffic by application have been taken and then these proportions have been weighted by the application mix of mobile data traffic (as estimated by Allot for 2010[footnoteRef:49] and by Cisco for 2010 and 2015[footnoteRef:50]).  The results are shown in Table 6. They suggest that the current ratio of downlink to uplink traffic is around 6:1 and that this could rise to 10:1 over the next five years, as the proportion of video traffic in the total mobile traffic grows.  [49:   Global Mobile Broadband Traffic Report, Allot, H2 2010.]  [50:   Cisco Visual Networking Index: Global Mobile Data Traffic Forecast Update, 2010-2015, Cisco, February 2011.] 

[bookmark: _Ref310947105]Table 6: The ratio of downlink to uplink traffic
	
	Centre % downlink 
	% Traffic
Allot 2010
	% Traffic
Cisco 2010
	% Traffic
Cisco 2015

	Web browsing/e-mail
	80%
	26%
	31%
	22%

	Video
	98%
	37%
	50%
	66%

	VoIP and IM
	50%
	4%
	2%
	1%

	File sharing
	80%
	30%
	14%
	6%

	Other
	60%
	3%
	3%
	5%


Sources: Plum analysis, Cisco (2011), Allot (2010)

Potential for CEPT wide or global harmonization

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. In addition, some countries globally are currently considering the future use of the 1452-1492 MHz band for mobile broadband to fulfil their broadband objectives and looking at Europe current activity.  Hence if a European allocation for supplemental downlink is adopted, there is the potential for this allocation to be taken up in these other countries.  Erreur ! Source du renvoi introuvable..Figure 10 shows the countries where this would be possible.  Taken together with European support this gives significant potential for economies of scale in equipment production and service development to be realised.




[bookmark: _Ref311008379]Figure 10: ???

Required level of harmonization.
It is key to enable the deployment and development of MMDL for CEPT to harmonise band plan with associated least restrictive technical conditions based on blocks of 5 MHz (i.e. 8 blocks of 5 MHz) for downlink use i.e. base station transmission towards mobile. For the success of MMDL, it is important that thees harmonised technical conditions would be adopted in large geographic area/population in Europe so that economies of scale in consumer devices and infrastructure equipment production can be realised. 

In conclusion, the significant and growing market demand for Mobile Multimedia coupled with the  highly asymmetric nature of the mobile traffic  lead to a strong market demand for MMDL application over supplemental downlink at 1.4GHz in Europe and globally and thus to a strong potential for economies of scale to be realised. CEPT wide and global harmonization contributes further in strengthening the potential for economies of scale in equipment production and service development to be realised. The key requirement is for CEPT to adopt the technical harmonisation measures to enable the development of MMDL. Those technical harmonisation measures include the development of a band plan based formed of 8 blocks of 5 MHz each covering the whole 1452-1492 MHz band for downlink use.
[bookmark: _Toc311197408]4.5	Satellite audio broadcasting
[Forum contribution from Onde Numérique, ONDAS and SES]
As set out in Chapter 3, the applications targeted are primarily free-to-air and subscription Satellite Broadcasting, while also being of relevance for the provision of satellite-based complementary components to Mobile Multimedia Downlink, Mobile Broadband and PPDR applications.
[bookmark: _Toc311197409]4.5.1	Compatibility of satellite-based subscription radio services with the current regulatory framework 
At ITU level, the 1,452 – 1,492 MHz L-Band is allocated in Region 1 to the Broadcasting-Satellite Service (sound), on a co-primary basis. The ability to deploy Broadcasting-Satellite Services is limited to the upper 25 MHz of the band, in accordance with Resolution 528. As such, the deployment of terrestrial and satellite components of subscription and free-to-air 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 and free-to-air broadcast services in a harmonised way in Europe.
[Editors note: issue of compatibility of multimedia satellite broadcasting with the RR]
The formal limitation to “sound” for the broadcasting and broadcasting-satellite services is an antiquated and unnecessary restriction on the type of content that can be transmitted. Indeed, the ability to carry comprehensive text, voice, images, sound and video content in unicasting, multicasting and/or broadcasting mode to associated devices could be accommodated within the current regulatory framework by lifting such formal restriction, without compromising the fundamental conclusions on compatibility that led to the aforementioned Arrangement and Decision.
[The ability to supplement Mobile Multimedia Downlink services (including the downlink part of Mobile Broadband) via satellite can also easily be accommodated within the current regulatory framework. PPDR applications making use of Satellite Broadcasting or Mobile Multimedia Downlink capability are also compatible with such framework. ] editor’s note: need justification
Deployment of terrestrial components as part of an integrated satellite/terrestrial network is compatible with the current regulatory framework.
[bookmark: _Toc311197410]4.5.2	Possibility to combine/share satellite-based subscription radio services with other applications/uses 
Deployment of satellite-based services complements the deployment of Terrestrial Broadcasting, and terrestrial Mobile Multimedia Downlink networks, as well as terrestrial Mobile Broadband.
Furthermore, a same satellite platform operating in the 1479.5-1492 MHz sub band may accommodate a number of the aforementioned applications. Accordingly, Satellite-Broadcasting services may be combined with satellite-based Mobile Multimedia Downlink services (including the downlink component of Mobile Broadband), in each case with complementary terrestrial networks deployed as appropriate for the market and application. PPDR applications may also be accommodated as a specific service making use of a Satellite Broadcasting or a satellite-based Mobile Multimedia Downlink satellite network and are thus fully compatible with this approach.
[bookmark: _Toc311197411]4.5.3	Extent (maximisation) of social and economic benefits associated with the deployment of satellite-basedsubscription radio services in Europe 
Satellite components to subscription radio terrestrial deployments in the L band would first contribute to materialising the value creation expected to be generated by these services in Europe, as depicted in section 4.1.
Furthermore, important social and economic benefits can also be derived from supplementing Mobile Multimedia Downlink (including the Mobile Broadband downlink) via satellite. These benefits are articulated, for the terrestrial-only case, in Section 4.3.3 and apply here as well. 
Over and above these benefits, satellite-based solutions provide the additional social benefit of being instantly available across a wide territory and being highly resilient with respect to potential terrestrial network outages (cf. also PPDR below). The satellite-based solution also provides unrivalled economies in terms of distributing content (information, entertainment, public alerts, etc). 
Finally, the social benefits of PPDR, see also Section 4.7.3, are further strengthened, with satellite-based solutions providing superior coverage and resilience, enabling mission-critical communications even under very adverse conditions. 
[bookmark: _Toc311197412]4.5.4	Timeframe for availability of subscription radio equipment on a large scale and for application deployment - status of standardisation 
For Satellite Broadcasting, equipment standards are readily available (notably DVB-SH and ETSI SDR) and chipsets have been developed. A number of European manufacturers have already developed broadcast and receiver equipment for this application, which are therefore ready for large scale production and deployment, including a series of digital radio receiver chipsets. As demonstrated by the digitization of TV services, digital satellite can play an important role enabling the deployment of new digital technologies and services.
For the other satellite-based applications (notably Mobile Multimedia Downlink via satellite), similar equipment availability timelines as set out in Section 4.3.4 may apply: 
· Completion of 3GPP standardization activity for satellite supplementary components of MMD/MBB: end of 2013
· Chipset availability: during 2014
· Device, base station and network integration and testing: during 2014/2015
· Operational deployment: starting 2014/2015.
[bookmark: _Toc311197413]4.5.5	Potential for economy of scale (need and potential for harmonisation within and outside CEPT) 
The 1,452 – 1,492 MHz L-Band is allocated to the Broadcasting-Satellite Service on a co-primary basis across the globe (with the exception of the US). There is therefore strong potential for this allocation to be taken up in countries outside CEPT as well, for the deployment of Satellite Broadcasting and/or satellite-based complementary components to MMD/MBB or PPDR networks.  Taken together with European support this gives significant potential for economies of scale in equipment production and service development to be realised. 
[bookmark: _Toc311197414]4.6 	PMSE
From FM50(11)037
[There is proposal from Italy to treat PMSE as a secondary application, see doc FM50(11)51 and include the analysis on PMSE on a specific subsection dealing with secondary applications]
[bookmark: _Toc311197415]4.6.1	Compatibility with the current regulatory framework, 
a) PMSE is a mobile service according to the definition of the ITU Radio Regulation
b) PMSE is compatible with MA02revCO07
[to be drafted after section 3 completion and description of PMSE operation]
The following figure shows an example of the current regulatory framework “T-DAB blocks according to MA02revCO07 Special Arrangement”:
[image: ]
Figure 11: Title	Source: FM50_11_016_Annex_6
[bookmark: _Toc311197416]4.6.1.1	Assumption
The coordination of the DAB transmitters will release sufficient gaps. In these gaps PMSE can be operated. 
[bookmark: _Toc311197417]4.6.1.2	Fundamental PMSE frequency arrangement
In a 1.7/5 MHz channel can up to 5/7 wireless microphones operate on an intermodulation-free frequency arrangement. 
[bookmark: _Toc311197418]4.6.1.3	Example of improvement 
In three neighbouring event locations an interleaved frequency arrangement can be used. In a 1.7/5 MHz channel up to 9/20 wireless microphones can operate. The table shows the arrangement on interleaved location in the T-DAB “LA” block:
Table 7: Title
	Main table
	T-DAB
block number
	Shifted 
table 1
	T-DAB
block number
	Shifted
 table 2
	T-DAB
block number

	1.452.192
	LA
	1.452.492
	LA
	1.452.792
	LA

	1.452.592
	LA
	1.452.892
	LA
	1.453.192
	LA

	1.453.092
	LA
	1.453.392
	LA
	1.453.692
	LA



Conclusion: Sharing the spectrum with PMSE is already proven in the UHF band where sharing the spectrum with the primary user is daily business.  The efficient use of the spectrum through PMSE is given as it can arrange its services around the primary user easily. This high flexibility is given by the little occupied bandwidth of only 200 kHz by each operating device.
[bookmark: _Toc311197419]4.6.2	Possibility to combine/share with other applications/uses, 
The L-band has been considered as an appropriate candidate band for radio microphones in CEPT Report 32 and ECC Report 121. Some CEPT countries plan to assign this band for radio microphones in order to compensate the loss of spectrum for PWMS as a consequence of the frequency band 790 - 862 MHz allocation to mobile/fixed communications networks (MFCN)  Moreover Austria, Switzerland and Germany are mentioning PMSE as secondary user already in their national frequency plan.
[bookmark: _Toc311197420]4.6.2.1 PMSE and a new primary IMT service?
It is not favourable to have an application like IMT in the L-band; as IMT cannot share spectrum with other services (inflexibility = inefficient use of scarce spectrum). Additional capacity for IMT broadband services should be sought above 2 GHz as these frequencies are far more appropriate for higher data rates / bandwidth.
[bookmark: _Toc311197421]4.6.2.2. Sharing studies	
ECC Report 121 carried out sharing studies between PMSE and T-DAB service. If a terrestrial primary service is allocated to this band, we believe that there is no dramatic change and only a few minor parameters need to be adjusted.
[bookmark: _Toc311197422]4.6.2.3	Our estimation of possibility to combine or share PMSE with other applications 
1. Mobile broadband : 		not possibleto study 
2. Mobile multimedia downlink :	not possible 
3. Hybrid broadcast :		to study (including hybrid terrestrial/satellite network) 
4. PPDR : 			to study 
5. BDA2GC :			to study 
6. PMSE :			excellent 
7. Terrestrial broadcasting :	excellent 
8. Satellite broadcasting :	to study.
[bookmark: _Toc311197423]Delimitations
[bookmark: _Toc311197424]Spectrum for PMSE is not needed in any point of time and in the whole geographical area and therefore the ideal application to be combined with other uses. 
Conclusion: 
PMSE can easily cooperate with broadcasting services where it uses the gaps between carriers. As small gaps already give the PMSE the required spectrum various PMSE users can operate in these gaps in parallel without any interference. PMSE and broadcast practice since decades a fruitful symbiosis.
[bookmark: _Toc311197425]4.6.2.5 Applicability of PMSE for the L-Band 
PMSE has 60 years’ experience in spectrum sharing. The special PMSE feature is the flexibility – it just requires sufficient gaps in the spectrum for operation. Whenever high-quality spectrum is available, this can be used. Thousands of events are produced so daily.

The reasons for this flexibility are:
The little occupied bandwidth of 200 kHz allows many wireless links in parallel.
The little radiated power of max. 50 mW is enough to cover even very large stages, but small enough that the same frequency can be used again about a block away in urban centres.
The ability to switch the equipment to any given gap in the spectrum to use it for operation. PMSE has the wide switching bandwidth without loss in quality.

Please see also Appendix 4 for the density of PMSE links in urban centres.
The ECC Rep121 (provided by SE24) has clarified the situation for PMSE in the L-band. Therefore, some administrations have already added L-Band PMSE spectrum in there national frequency plan, such as Austria, Switzerland and Germany.	
A new PMSE spectrum mask has improved compatibility with other users significantly. Besides that the density of users within the given spectrum can be increased without any negative effect. The PMSE manufacturers have done an advance performance.
[image: ]
Figure 12: Title                                   Graph: APWPT
The picture above shows the transmitter mask of PMSE equipment. It can be seen that the new green mask offers more than 20 dB better performance on unwanted transmitter radiation above and below the carrier. In total the ratio of carrier to unwanted RF radiation is 80 dB or better. The density of services can be increased in the given spectrum: more users can use the same frequency range.
Conclusion:
PMSE can only interfere with other devices on its own carrier. The problem of wideband noise has been eliminated by the new mask.
[bookmark: _Toc311197426]4.6.2.6 Physical demands of wireless production tools
PMSE covers only short distances – mostly below 200 m. To achieve this at professional, interference-free quality the spectrum has to be free of incalculable other users and relatively free of man-made noise. 
Due to these operational demands PMSE has moved from the 40 MHz range to the 200 MHz range and then to the UHF range. 
The 40 MHz and 200 MHz range (VHF spectrum 174 – 223 MHz) have unpredictable interference sources. They are not used for professional productions any more. None of the main manufacturers has equipment for PMSE for these spectrums because it is not requested anymore.	
Interferers in the named ranges are: computers, computer networks, energy saving bulbs, switching power supplies, devices with digital signal processing (DSPs) inside. More details in the Appendix 3: “Uncontrolled emissions causing interferences in the VHF and UHF bands.”	
ECC CEPT report 32, noted: “PMSE demand for spectrum is expected to continue to rise in the medium term. Even if there was no reduction in the quantity of interleaved spectrum available for PMSE, users would eventually face increasing constraints in spectrum supply and the need to change the way that they used it. "
As mentioned above and proven by many independent sources the PMSE application will grow in the future as more wireless links will be used in productions and more applications will switch to wireless operation. This increases the use of links while the occupied bandwidth remains the same. The organizers of the 2008 Olympic Games in Beijing found out: There were about 30% more wireless links in use than in 2004 in Athens. They expect the same increase for the London Games in 2012.
Besides that the demand of studio productions in higher resolution of audio signals is already there: current resolution is 16 bit. More resolution means more required bandwidth. It is expected that today’s occupied bandwidth of 200 kHz will rise to 400 kHz for 24 bit resolution of Audio signals and to 600 kHz for 32bit resolution of Audio signals. The reason for the demand: studios operate already at 24 bit or 32 bit resolution and want the wireless production tools to deliver that quality. 
Higher demands of audio quality will increase the required bandwidth of a production.
Spatial Audio has become part of advanced productions and has today the format of 5.1 or 7.1. New formats that need more channels are under development to generate an Audio experience that will match to visual effect of 3D TV. All these technologies need on the production side, especially for live productions, more links for more channels. 
Live productions will be the bottleneck as the demand for higher Audio resolution and more channels for transmission will occupy more spectrum. In the mid-term planning the required spectrum for professional production will increase and, if the demand from the production side will increase as predicted, even more.
[insert text from FM FM50(11)037 p 6-8]
[bookmark: _Toc311197427]4.6.3	Extent (maximisation) of social and economic benefits,
[insert text from FM50(11)037 p9 and further]
The "front end" technology PMSE allows far-reaching effects. PMSE is the key-technology to produce the content for all kind of media.  Thus PMSE have the same social and economic benefit as those applications intend to “spread” contents.	
Below are listed some PMSE applications:
Broadcast (e.g. Terrestrial, satellite and Internet broadcasting, TV and Radio)
Political and religious events
Event production: public, commercial, private
Movie, Film and Video production
Art and Culture (Musicals are impossible without PMSE)
Leisure activities (e.g. Local recreation areas, Wellness, Discotheques) 
Journalistic work
Sport events – all kind
Events in associations, institutions
Conference and interpretation, meetings, presentations 
Training and education (also Internet-based)
Free and flexible news gathering
Product marketing (for example in the context of industrial fairs).
To describe the economic and social value of the cultural and creative sectors one has to refer to 2 main studies from EUROSTAT[footnoteRef:51] and the KEA[footnoteRef:52]. They give a detailed overview in certain cultural sectors. Most of the activities are using PMSE for performing, communication, broadcasting and recording.  [51:  Eurostat cultural statistics 2011 edition, http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-32-10-374/EN/KS-32-10-374-EN.PDF ]  [52:  KEA European Affairs: The Economy of Culture in Europe. Study provided for the European Commission. October 2006 http://ec.europa.eu/culture/key-documents/doc873_en.htm] 

Even when it is difficult to compare the different numbers both studies attest the high value of the cultural and creative industries for economic benefit in Europe. 
[bookmark: _Toc311197428]4.6.3.1 	Employment
The EUROSTAT statistics shows that 3.6 Mio. people are employed in the selected cultural sectors film, video, TV, music recording and publishing; programming and broadcasting; Creative arts and entertainment and libraries, archives, museums and other cultural activities. This is a total of 1.7 % of total employment in the EU[footnoteRef:53]. In comparison in the telecom sector only 1.17 Mio. people were employed[footnoteRef:54] [53:  Eurostat cultural statistics 2011 edition, Table 4.2 http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-32-10-374/EN/KS-32-10-374-EN.PDF ]  [54:  Tab 1 http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF-08-038/EN/KS-SF-08-038-EN.PDF.] 

[bookmark: _Toc311197429]4.6.3.2	Turnover
The cultural & creative sector generated a turnover of more than € 654 billion in 2003.
It contributes to 2.6% of the EU GDP in 2003. The growth of the cultural & creative sector in Europe from 1999 to 2003 was 12.3% higher than the growth of the general economy[footnoteRef:55]. [55:  KEA, P.61 ] 

During the same period the turnover in telecom services was about € 421 billion[footnoteRef:56].  [56:  Tab 1 http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/KS-SF-08-038/EN/KS-SF-08-038-EN.PDF.] 

It can be estimated that the development in the following years has been equal for both sectors.
One conclusion can be drawn: 
The telecom industries do to not have a bigger share in the economic development in Europe than the cultural and creative industries. "Europe's cultural and creative industries offer a real potential to respond to these challenges thereby contributing to the Europe 2020 strategy and some of its flagship initiatives such as the Innovation Union, the Digital Agenda, tackling climate change, the Agenda for new skills and new jobs or an industrial policy for the globalisation era[footnoteRef:57]". To secure this contributing economy and give it room to grow in a reliable way PMSE should become a future user in the L-Band. [57:  GREEN PAPER Unlocking the potential of cultural and creative industries COM(210) 183, P. 2 http://ec.europa.eu/culture/documents/greenpaper_creative_industries_en.pdf] 

[bookmark: _Toc311197430]4.6.3.3	Cultural activities
There is a demand of cultural offers: "In 2006, about 45 % of Europeans aged 25–64 years declared having participated in cultural activities such as going to the cinema, attending live performances and visiting cultural sites at least once in the last 12 months.[footnoteRef:58]" [58:  Eurostat, P 161] 

Conclusion: 
PMSE as front end technology is the solid base for manifold cultural, social and economic growth in the European Community.
[bookmark: _Toc311197431]4.6.4	Timeframe for availability of equipment on a large scale and for application deployment - status of standardisation
On the market available PMSE equipment supporting VHF, UHF and the 1800 MHz duplex gap. Therefore the manufacturers have all the necessary technology components. Planning security must be guaranteed by a reliable frequency allocation. 
The required product standard was established in 2007 (ETSI-EN 300 422). 
[bookmark: _Toc311197432]4.6.5	Potential for economy of scale (need and potential for harmonisation within and outside CEPT)

The Plum study gives an impressive outlook on the future possibilities of coordinated cultural activities.  
[image: ]
Figure 13: Graph:  Plum study 2011
Further considerations are possible for this basis. These do not consider only IMT. 
Conclusion: The L-Band is the fantastic opportunity to coordinate culture activities worldwide in a harmonised spectrum.
As can be seen from the map: Europe would be far ahead with this approach. With this coordination as economy of scale the pricing for the required production equipment will decrease – productions will benefit.
4.7 

[bookmark: _Toc311197433]PPDR (Public Protection and Disaster Relief)
[Text highlighted in yellow from FM50(11)62]
[bookmark: _Toc311197434]Compatibility with the current regulatory framework
PPDR systems are compatible with article 5 of the Radio Regulations, as this application can be subsumed under the given allocation to the mobile service. 
In principal, PPDR systems are - like other mobile applications - compatible with MA02revCO07 within 1452-1479.5 MHz. Due to the possible use of LTE technology with a channel raster of 5 MHz or a multiple thereof, PPDR 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.
[PPDR does not fit within the allotment plan, not compatible with annex 1 of MA02revCO07,
Does PPDR fit within the emission mask of Annex 2? Or should there be new LRTC?]
ECC/DEC/(03)02 designates the frequency band 1479.5 - 1492 MHz for use by Satellite Digital Audio Broadcasting (S-DAB) systems. PPDR is - like other mobile applications – not compatible such a system. 
[bookmark: _Toc311197435]Possibility to combine / share with other applications / uses
Firstly, PPDR will be used only local and time limited, and would accordingly allow for a combination with other applications.
Secondly, due to the fact that PPDR does not need the whole spectrum of 40 MHz, like other mobile candidate applications, the possibility to combine PPDR with other applications/uses is given.
Under the assumption that LTE technology will be used by PPDR, the same sharing possibilities are given as other mobile candidate applications using LTE:
Mobile broadband	excellent 
Mobile multimedia downlink	to study 
Hybrid broadcast  	to study (including hybrid terrestrial/satellite network) 
PPDR	excellent 
BDA2GC 	to study 
PMSE  	to study 
Terrestrial broadcasting	not possible 
Satellite broadcasting	to study.
[bookmark: _Toc311197436]Extent (maximisation) of social and economic benefits
Studies show that social benefits can be expected to flow from multiple factors: 
Reduced risk of loss of life
Based on existing studies, reasoning is given that saving a life has a monetary value of at least 2 to 10 million Euro per year, aside the obvious societal benefits. Enhanced PPDR communications protect and save lives in day to day usage and in disaster situations. Publicly available statistics suggest that better disaster preparedness has played a huge role in reducing loss of life over the past century, and will presumably continue to do so. Therefore it is reasonable to assume that these savings would be real and substantial. 
Reduced risk of property damage.
Property damage will also be reduced in both, day to day operations and the event of disasters. Statistics show a substantial increase in property damage due to disasters throughout the past century, despite improvements in preparedness. In any case, better PPDR communications result in more effective response, and thus in reduced risk to property. 

[image: ]
Figure 14: Estimated damage (US$ billion) caused by reported natural disasters 1900 – 2009 

Productivity improvements for the PPDR activity.
PPDR providers should be able to achieve better protection at the same price, or comparable protection at a lower price. 
Reduced risk of injury or death for PPDR forces.
Improved tools reduce the personal risk for PPDR professionals. 
[bookmark: _Toc311197437]Timeframe for availability of equipment on a large-scale - status of standardisation
The time until related equipment is available depends on the willingness of CEPT Administrations and industry to agree on an appropriate standardisation measure (e.g. within ETSI) and the needed time of stakeholders and industry to adopt the related measure. Usually, duly supported by the related interested parties, a standardisation can be established in a timeframe of 24 to 36 month. The choice of standardised equipment will decrease the individual cost cosiderably, since it will be available from every manufacturer throughout Europe.
Under the assumption that LTE technology will be used by PPDR, the basic equipment is available already today. The on-going standardisation activities[footnoteRef:59] would be limited on the additional development of the PPDR safety requirements. [59:  See ETSI TR 102 628 v1.1.1.] 

[bookmark: _Toc311197438]Potential for economy of scale (need and potential for harmonisation within and outside CEPT)
General interoperability between the European and international PPDR networks is considered of great importance, since there will be cases of temporary operations of PPDR forces in other countries. Therefore all the systems from different manufactures used in different European countries are required to interoperate without modifications or special arrangements. 
Interoperability to public/commercial networks is requested by European PPDR Organisations. Although it is not foreseen to use these networks as general communication channel, it offers e.g. global communication abilities as well as services and public information being not available within PPDR networks. PPDR Organisations request also these additives to maximise successful operations.
Appropriate standardisation has influence to the price and availability of common equipment, eases the issues of interoperability, and fosters therefore the economies of scales. 
Once a common approach is agreed on European level, the other regional organisations within Region 1 and the rest of the world could be invited to follow.
[bookmark: _Toc311197439]4.8 BDA2GC (Broadband Direct-Air-to-Ground Communications)
Doc 015rev2
[bookmark: _Toc311197440]4.8.1 Compatibility with the current regulatory framework	Comment by ANFR: Need to be reviewed in light of FM(11)062 Annex 18

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).	Comment by DG4: This is contradictory with text below.
[Editors note
1. BDA2GC belongs to AMS
2. It is not compatible with region 1 RR
3. What could be done to change the region 1 allocation (time frame)
4. What could be done without a region 1 allocation]

[proposal from doc FM50(11)47]
A BDA2GC is an Aeronautical Mobile Service (AMS). The band 1452-1492 MHz is currently allocated to the Mobile Service except aeronautical mobile in Region 1. BDA2GC application is therefore not compatible with current allocations in Article 5 of the Radio Regulations. Compatibility with the radio regulations could be ensured by suppressing the current exception to aeronautical mobile service in Region 1. This requires a decision by a World Radio Conference. Such a decision usually requires 2 conferences study cycles, a first WRC to define an agenda item and a resolution and a second WRC to conclude on the allocation, based on the compatibility studies between BDA2GC and other services allocated in the band. The compatibility with the Radio Regulations could therefore be reached in 2018/19 at the earliest.
A BDA2GC is an Aeronautical Mobile Service (AMS). The band 1452-1492 MHz is currently allocated to the Mobile Service except aeronautical mobile in Region 1 on a co-primary basis. 
[Although the AMS is a Mobile Service,] BDA2GC is not compatible with the current allocations in Article 5 of the Radio Regulations. 
[Editors note: to be discussed in the context of section 6: The current exception to the aeronautical mobile service in Region 1 would need to be suppressed. In the case of mutual agreement within CEPT and compatibility with other services in operation a service implementation could be considered prior to such a modification.]
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. Thus, the current exception to the aeronautical mobile service in Region 1 would need to be suppressed. In the case of mutual agreement within CEPT and compatibility with other services in operation a service implementation could considered prior to such a modification.   
MA02revCO07 relates to the use of the band 1452 – 1479.5 MHz for terrestrial mobile multimedia services. As suchIn 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 useusing three DAB channels of 1.7 MHz for one mobile channel of 5 MHz within the framework of the Maastricht Agreement.
[BDA2GC does not fit within the allotment plan, not compatible with annex 1 of MA02revCO07,
Does BDA2GC fit within the emission mask of Annex 2? Or should there be new LRTC?]
ECC DEC(03)02 designates the frequency band 1479.5 – 1492 MHz for use by Satellite Digital Audio Broadcasting (S-DAB) systems. Considering b) of ECC DEC(03)02 states 
“that the band 1452 - 1492 MHz is also allocated on a co-primary basis to the fixed mobile services, and in some CEPT countries to aeronautical mobile service for the purpose of aeronautical telemetry within the national territory according to No 5.342 of the ITU Radio Regulation”
Thus, implementation of other systems is not excluded per se. Coexistence between S-DAB and the BDA2GC forward link (i.e. the ground-to-aircraft direction) might be feasible. FurthermoreAlthough 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 most likely compatible with existing services in adjacent bands in the case broadcast satellite applications will not materialise. 
[bookmark: _Toc311197441]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. 
[bookmark: _Toc311197442]Extent (maximisation) of social and economic benefits
The social benefit that could be achieved with the introduction of BDA2GC 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. The implementation of a BDA2GC system in Europe would enable to cover a currently almost uncovered area, namely onboard aircraft. 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. 
[bookmark: _Toc311197443]Timeframe for availability of equipment on a large-scale and for application deployment – status of standardisation
The BDA2GC system delivers access to the connection between Internet / Telephone networks on the ground and Wifi / GSMOB onboard for aircraft passengers. The Suitable connectivity systems (WiFi / GSMOB) onboard aircraft are already available on the market.
The access network of the BDA2GC system consists of a terrestrial wireless radio access network. The baseline access technology is the 3GPP evolved packet system (E-UTRAN+EPC) that is already commercially available, known as LTE. BDA2GC specific enhancements required correspond mainly to operational aspects, e.g. antenna up-tilt at the Ground Station (Base Station), and network management issues. Adaptations of the ground components are expected to be completed ten months after spectrum designation / authorisation. The build-up of the ground network which is assumed to last about one year could be started in parallel. 
The onboard unit (OBU) acts as a mobile station (MS) in the BDA2GC 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 improved synchronization features, e.g. toa compensatione of the high Doppler shift,  is necessarywill be implemented. Time necessary for manufacturing the specific aircraft installation kits and for the corresponding type approval is estimated to be about one and a half year.
Thus the service rollout with first aircraft can be expected about 18 months after the spectrum designation/authorisation. The estimated timeline for BDA2GC equipment availability is illustrated in Figure 15
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.
[image: Timeline for DA2GC equipment availability]
[bookmark: _Ref310947193]Figure 15: Timeline for BDA2GC equipment availability
[bookmark: _Toc311197444]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 16. 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.
[image: Air-Traffic-Forecast]
[bookmark: _Ref310947876]Figure 16: Figure 2Figure 4-8-2: 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 17. As a result of that market research more than 40 % of aircraft will allow APC services to their passengers up to 2016.
[image: Percentage-of-equiped-Aircraft]
[bookmark: _Ref310947967]Figure 17: Figure 3Figure 4-8-3: Expected percentage of aircraft (source: IMS Research / 2010)
The flight density across European area for 2006 is presented on the left side of Figure ???. This figure also includes a long-term forecast for the year 2025.
[image: Flight-Density-Growth]
[bookmark: _Ref310948110]Figure 18: Figure 4-8-5Figure 4: Growth of European flight density (source: Eurocontrol / 2007)
The density patterns in Figure 18 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.
[bookmark: _Toc311197445]Extract of the Radio Regulations Article 5 for 1452-1492 MHz

	

	Allocation to services

	Region 1
	Region 2
	Region 3

	1 452-1 492
FIXED
MOBILE except aeronautical
mobile
BROADCASTING  5.345
BROADCASTING-SATELLITE  5.208B  5.345
5.341  5.342
	1 452-1 492
FIXED
MOBILE  5.343
BROADCASTING  5.345
BROADCASTING-SATELLITE  5.208B  5.345


5.341  5.344


5.208B[footnoteRef:60]*	In the bands: [60: * This provision was previously numbered as No. 5.347A. It was renumbered to preserve the sequential order.] 

	137-138 MHz,
	387-390 MHz,
	400.15-401 MHz,
	1 452-1 492 MHz,
	1 525-1 610 MHz,
	1 613.8-1 626.5 MHz,
	2 655-2 690 MHz,
	21.4-22 GHz,
Resolution 739 (Rev.WRC-07) applies.     (WRC-07)
5.341	In the bands 1 400-1 727 MHz, 101-120 GHz and 197-220 GHz, passive research is being conducted by some countries in a programme for the search for intentional emissions of extraterrestrial origin.
5.342	Additional allocation:  in Armenia, Azerbaijan, Belarus, Bulgaria, the Russian Federation, Uzbekistan, Kyrgystan and Ukraine, the band 1 429-1 535 MHz is also allocated to the aeronautical mobile service on a primary basis exclusively for the purposes of aeronautical telemetry within the national territory. As of 1 April 2007, the use of the band 1 452-1 492 MHz is subject to agreement between the administrations concerned. (WRC‑2000)
5.343	In Region 2, the use of the band 1 435-1 535 MHz by the aeronautical mobile service for telemetry has priority over other uses by the mobile service.
5.344	Alternative allocation:  in the United States, the band 1 452-1 525 MHz is allocated to the fixed and mobile services on a primary basis (see also No. 5.343).
5.345	Use of the band 1 452-1 492 MHz by the broadcasting-satellite service, and by the broadcasting service, is limited to digital audio broadcasting and is subject to the provisions of Resolution 528 (WARC‑92) [footnoteRef:61]*. [61: * Note by the Secretariat:  This Resolution was revised by WRC-03.] 


ECC REPORT <No>-  Page 74
ECC REPORT <No>-  Page 73

[bookmark: _Toc311197446]Flexibility in MA02revCO07 Special Arrangement (1452 - 1479.5 MHz)
Introduction
MA02 Special Arrangement was reviewed in 2007 in order to allow for more flexibility and to allow the deployment of terrestrial mobile multimedia in the framework of MA02revCO07.
Flexibility built-in in MA02revCO07 enables the national administrations to take the approach that best suits their national requirements. The range of possibilities includes the introduction of:
T-DAB or enhanced radio services in accordance with the Ma02revCO07 Plan,
other terrestrial mobile multimedia systems that are compatible with the Plan by application of the envelope concept,
terrestrial mobile multimedia systems that require larger bandwidth than 1.7 MHz (e.g. 5 MHz) by aggregating T-DAB frequency blocks,
any combination of the above.
Channel Raster and Bandwidth
The associated frequency plan to the MA02revCO07 Arrangement contains 16 x 1.7 MHz T-DAB blocks. The following table provides the list of T-DAB blocks included in the Plan.
Table 8: List of T-DAB blocks in MA02revCO07 Special Arrangement
	T-DAB block number
	Centre frequency
(MHz)
	Frequency range
(MHz)

	LA
	1452.960
	1452.192 - 1453.728

	LB
	1454.672
	1453.904 - 1455.440

	LC
	1456.384
	1455.616 - 1457.152

	LD
	1458.096
	1457.328 - 1458.864

	LE
	1459.808
	1459.040 - 1460.576

	LF
	1461.520
	1460.752 - 1462.288

	LG
	1463.232
	1462.464 - 1464.000

	LH
	1464.944
	1464.176 - 1465.712

	LI
	1466.656
	1465.888 - 1467.424

	LJ
	1468.368
	1467.600 - 1469.136

	LK
	1470.080
	1469.312 - 1470.848

	LL
	1471.792
	1471.024 - 1472.560

	LM
	1473.504
	1472.736 - 1474.272

	LN
	1475.216
	1474.448 - 1475.984

	LO
	1476.928
	1476.160 - 1477.696

	LP
	1478.640
	1477.872 - 1479.408


Envelop concept
The envelop concept and the possibility to use T-DAB Plan entries for terrestrial mobile multimedia was introduced in the MA02revCO07 through Article 2.4:
“
The T-DAB Plan entries may be used for terrestrial mobile multimedia services with characteristics that may be different from those appearing in the Plan but within the envelope of their T-DAB Plan entry or aggregate entries under the provisions of the Special Arrangement, and that their administrations agree that any such use will be afforded protection to the levels defined by the interfering field strengths as arising from their Plan entries, taking into account any relevant bilateral agreements.
”
Aggregation of T-DAB blocks
Beyond the envelop concept, MA02revCO07 also includes regulatory provisions to add flexibility to the Plan to allow a different uses of T-DAB plan entries and the possibilities to operate systems requiring a bandwidth larger than 1.7 MHz. The possibility to aggregate T-DAB blocks is reflected in a number of sections of the Arrangement which mentions the aggregated case and in particular in Annex 2 – section 5.3 which provides a spectrum mask for two aggregated T-DAB frequency blocks. 
[image: ]
[bookmark: _Ref310948174]Figure 19: Example of Aggregation of 2 x 1.7 MHz T-DAB blocks
The Arrangement further enables the aggregation of any number of contiguous 1.7 MHz blocks over a given area. In order to introduce terrestrial mobile multimedia services according to paragraph 2.4 of the Special Arrangement, the following provisions apply:
Paragraph 6.1.2 
“
6.1.2 Services brought into use under the terms of paragraph 2.4 shall not cause more interference nor claim more protection than the relevant T-DAB allotments in the Plan. Systems with a bandwidth greater than one single T-DAB frequency block may be brought into operation by aggregating contiguous T-DAB frequency blocks which appear in the Plan under the conditions given in Annex 2.
“
Annex 2, Section 2.3.3:
“
If a system is to be brought into operation in accordance with paragraph 6.1.2 the radiated signal between the edges shall not exceed the limit as defined by the blue line in Figure 19 (example of two aggregated T-DAB frequency blocks). Case 1 or Case 2 masks may be applied independently at either band edge of aggregated T-DAB frequency blocks.
”
Figure 20 below shows an example of how 3 x 1.7 MHz blocks could be aggregated into a 5.1 MHz block allowing for 5 MHz based technology to be deployed. 
[image: ]5 MHz

[bookmark: _Ref310948226]Figure 20: Example of aggregation of 3 T-DAB blocks aggregated into a 5.1MHz block (from CEPT Report 18)
[image: ] Figure 21: One potential Frequency raster for block aggregation in the band 1452 – 1479.5 MHz, as depicted in CEPT Report 18
Systems with a bandwidth greater than one single T-DAB frequency block may be brought into operation by aggregating contiguous T-DAB frequency blocks which appear in the Plan under the conditions given in Annex 2 to the Special Arrangement. The Special Arrangement also allows for the aggregation of contiguous blocks operated toward the same area.
Existence of contiguous frequency blocks over a given area in the Plan
Administrations may choose to aggregate over a given area contiguous blocks in order to allow for the deployment of systems with a bandwidth greater than one single T-DAB frequency block in this area. The following table provides an overview of the number of Allotments per country (August 2011).
Table 9: Overview of the allotments in the Plan (August 2011)
	Country
	Allotment in Part 1 (see Note 1)  
	Allotment in Part 2 (See Note 2)
	Allotment in Part 2sup (see Note 3)
	Total

	Top of Form
Albania Bottom of Form
	0
	2
	0
	2

	Top of Form
Austria Bottom of Form
	11
	43
	0
	54

	Top of Form
Belgium Bottom of Form
	6
	11
	0
	17

	Top of Form
Bosnia & Herzegovina Bottom of Form
	0
	2
	0
	2

	Top of Form
Bulgaria Bottom of Form
	8
	14
	0
	22

	Top of Form
Croatia Bottom of Form
	11
	22
	0
	33

	Top of Form
Czech Republic Bottom of Form
	1
	26
	1
	28

	Top of Form
Denmark Bottom of Form
	0
	41
	0
	41

	Top of Form
Estonia Bottom of Form
	4
	4
	0
	8

	Top of Form
Finland Bottom of Form
	0
	21
	0
	21

	Top of Form
France Bottom of Form
	134
	67
	0
	201

	Top of Form
Germany Bottom of Form
	108
	112
	0
	220

	Top of Form
Greece Bottom of Form
	4
	60
	0
	64

	Top of Form
Hungary Bottom of Form
	8
	22
	0
	30

	Top of Form
Ireland Bottom of Form
	0
	31
	0
	31

	Top of Form
Italy Bottom of Form
	21
	193
	0
	214

	Top of Form
Latvia Bottom of Form
	4
	7
	0
	11

	Top of Form
Liechtenstein Bottom of Form
	2
	1
	0
	3

	Top of Form
Lithuania Bottom of Form
	5
	40
	0
	45

	Top of Form
Luxemburg Bottom of Form
	1
	1
	0
	2

	Top of Form
FYR of Macedonia Bottom of Form
	0
	2
	0
	2

	Top of Form
Malta Bottom of Form
	0
	1
	0
	1

	Top of Form
Moldova Bottom of Form
	0
	26
	0
	26

	Top of Form
Monaco Bottom of Form
	2
	0
	0
	2

	Top of Form
The Netherlands Bottom of Form
	1
	141
	0
	142

	Top of Form
Norway Bottom of Form
	1
	83
	0
	84

	Top of Form
Poland Bottom of Form
	49
	16
	0
	65

	Top of Form
Portugal Bottom of Form
	14
	60
	0
	74

	Top of Form
Romania Bottom of Form
	11
	48
	0
	59

	Top of Form
San Marino Bottom of Form
	1
	1
	0
	2

	Top of Form
Slovak Republic [footnoteRef:62]Bottom of Form [62:  Some of those allotments are disputed by Hungary. The Slovak Republic also has 13 allotments still in the coordination process.] 

	1
	16
	12
	29

	Top of Form
Slovenia Bottom of Form
	8
	9
	0
	17

	Top of Form
Spain Bottom of Form
	19
	342
	0
	361

	Top of Form
Sweden Bottom of Form
	0
	93
	0
	93

	Top of Form
Switzerland Bottom of Form
	33
	17
	0
	50

	Top of Form
Turkey Bottom of Form
	6
	5
	0
	11

	Top of Form
Ukraine Bottom of Form
	25
	58
	0
	83

	Top of Form
United Kingdom Bottom of Form
	1
	276
	0
	277


1.	Part 1 contains T-DAB allotments transferred from the original WI95 Plan in the 1.5 GHz band.
2.	Part 2 contains the allotments originating at the MA02 planning conference.
3.	Part2sup contains the allotments for which the coordination was completed after the publication of MA02revCO07.
Administrations that would choose this aggregation method would need to introduce new entries in the Plan as there are very few locations with three frequency adjacent blocks in a given area within the Plan as of August 2011 according to the assessment below. 
Analysis of the MA02 revCO07 Plan shows that there are very few geographical areas with two or three contiguous T-DAB blocks. This outcome results from the fact that only a few countries currently possess in total three layers of Plan entries, neither national nor regional (i.e. within certain geographical areas).
The Plan was originally established in 1995 at Wiesbaden (WI95) and provided two T-DAB layers on the basis of national requirements either in the 1452 – 1467 MHz band see Figure 22 and Figure 23 and/or VHF. At Maastricht 2002 one additional T-DAB layer was planned in the 1452 – 1479.5 MHz band see Figure 24. Furthermore, a new Special Arrangement was established, namely the MA02 Special Arrangement. Following the two planning conferences WI95 and MA02:
a few countries have three T-DAB layers in the 1.5 GHz band and no T-DAB in VHF, 
most countries have two T-DAB layers in the 1.5 GHz band and one VHF layer, 
only some countries have one T-DAB layer in the 1.5 GHz band and two VHF layers.
[image: ]
[bookmark: _Ref311009519]Figure 22: T-DAB layer 1 in the 1.5 GHz band originating from WI95 (2007)
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[bookmark: _Ref311009541]Figure 23: T-DAB layer 2 in the 1.5 GHz band originating from WI95 (2007)
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[bookmark: _Ref311009564]Figure 24: T-DAB layer 3 in the 1.5 GHz band originating from MA02revCO07 (2007)
Potential addition of contiguous blocks in a given area
The MA02revCO07 contains procedures for the addition or modification of an allotment (Annex 4, section 3 of the MA02revCO07) which enables addition of new contiguous blocks in a given area. Co-ordination is necessary if a new allotment would:
a) cause field strengths greater than or equal to 38 dB(μV/m) at the boundary of any other administration; or, 
b) with regard to any other services, cause field strengths greater than or equal to the maximum allowable interfering field strengths at the boundary of any other administration.

No coordination is required where the above limits are not exceeded. In practice, this corresponds to those parts of a country which are separated from the boundary of each neighbouring administration by a certain distance. This distance depends on:
the reference network (see section 5 – Annex 2 - of the Special Arrangement) associated with a particular allotment;
the type of service to be provided;
the existence of other services in the neighbouring administration and
the type of propagation path (Land, Cold Sea, Warm Sea or mixed) between the boundary of the new allotment and the boundary of each neighbouring administration.
Table 10: Typical reference network separation distances used when developing the Plan (based on Recommendation ITU-R P.370-7) for compatibility between T-DAB allotments operating on the same block
	T-DAB block number
	Reference network 1 (L-RN1)
receiving interference
	Reference network 2 (L-RN2)
	Reference network 3 (L-RN3)
receiving interference

	Maximum permissible co-block interfering field strength (dBV/m)
	41 dBV/m 
	43 dBV/m 
	45 dBV/m 

	Reference network 1 (L-RN1) as interferer
	Land
	50 km
	44 km
	38 km

	
	Cold sea
	314 km
	290 km
	269 km

	
	Warm sea
	434 km
	392 km
	350 km

	Reference network 2 (L-RN2) as interferer
	Land
	39 km
	34 km
	30 km

	
	Cold sea
	341 km
	318 km
	297 km

	
	Warm sea
	466 km
	426 km
	386 km

	Reference network 3 (L-RN3) as interferer
	Land
	23 km
	20 km
	17 km

	
	Cold sea
	292 km
	272 km
	255 km

	
	Warm sea
	388 km
	348 km
	313 km



For the conversion of an existing allotment into one or more assignments the co-ordination and notification procedures described in Article 6 are to be applied. 
Request for Coordination received by the ECO
The follow up of the request of coordination is available at http://cept.org/ecc/topics/broadcasting/t-dab/ma02revco07-special-arrangement/ma02revco07-t-dab-plan-circular-letters, where the Circular Letters published by the Office are available.
In total, seven Circular Letters have been published by the Office since May 2007. Among them, only two contained requests for new allotments.  
In Circular Letter 013, the Slovak Republic requested the coordination of several new allotments. Among them, it can be seen that 8 sets of them were for 3 contiguous channels operated over the same area. 5 sets of 3 contiguous channels operated over the same area are contained in Part2sup.
In Circular Letter 018, the Czech Republic requested the coordination of a new allotment. However, a brief analysis shows that this will not result in a set of 3 contiguous channels operated over the same area.
Material complementing the Arrangement
MA02revCO07 was agreed in 2007 in order to provide the technical and regulatory framework to facilitate the introduction of terrestrial mobile multimedia services in the frequency band 1452 - 1479.5 MHz and to introduce more flexibility. At the time not all the information relating to possible systems to be deployed in this band was available. Therefore, MA02revCO07 gives the flexibility to consider new systems and their characteristics when addressing coordination among administrations using complementary ECC deliverables:
“Where no information concerning protection ratios for other services suffering interference from T-DAB has been supplied to the Planning Meeting, the administrations concerned should develop appropriate sharing criteria by mutual agreement. When available one could use the relevant ITU-R.Recommendations or ERC and ECC Decisions and Recommendations.“
and 
“Where no information concerning protection ratios for T-DAB suffering interference from other services has been supplied to the Planning Meeting, the administrations concerned should develop appropriate sharing criteria by mutual agreement. When available, one could use the relevant ITU-R Recommendations or ERC and ECC Decisions and Recommendations.“


[bookmark: _Toc311197447]L-band utilisation in some CEPT countries (updated information compared to the ECC survey conducted in December 2010 – January 2011)
CZE
Administration of the Czech Republic has issued, on public tender basis, a number of licences for terrestrial digital broadcasting services based on Eureka 147 technology in the L-Band. Nine licences for particular regions and thirteen metropolitan licences will expire in 2021.  Four T-DAB transmitters are already in regular operation.
	[image: ]
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Figure 25: T-DAB deployment in the Czech Republic
F
There is an ongoing call for tender in France for terrestrial radio services within part of the band 1452-1479.5 MHz, with rights based on the MA02revCO07 Special Arrangement. These terrestrial services are expected to be completed by a satellite component, in the same band or in another band. The license is expected to be issued by the end of 2012, and the services could therefore be on air by the end of 2012/beginning of 2013 (67 allotments, forming 1 nationwide layer).
NL
The Netherlands issued one license within the 1452-1479,5 MHz band. This license was awarded based on rights out of the MA02revCO07 Special Arrangement:
117 area’s, containing 141 allotments, forming 1 nationwide layer;
The license is technology neutral, transmissions should fit within the T-DAB spectrum mask;
The license is granted on 16-02-2009 and will end on 15-02-2024;
There is a roll-out obligation for 16 area’s by 16-02-2012 and 94 area’s by 16-02-2015;
Not fulfilling the roll-out obligation can be a reason to withdraw the license. No roll out was reported up to now.
According to the national frequency plan of The Netherlands, the band 1452-1479,5 MHz has to be used for digital broadcasting.
S
According to the national frequency plan the identified possible usage in 1452-1479.5 MHz is T-DAB and in 1479.5 MHz-1492 MHz is S-DAB. However, there are no licenses issued for T-DAB, no satellite is covering Sweden (S-DAB) and the identifications are to be reviewed. The entire 1452-1492 MHz may therefore be available for new licenses for terrestrial applications under least restrictive technical conditions during 2012.
UK
The whole 1452-1492 MHz band is licensed until 2023 (renewable) for terrestrial applications under technology neutral technical conditions of usage.

[bookmark: _Toc311197448]Overview of the use/regulations of the band 1452 – 1492 MHz in a number of countries outside from CEPT
Table 11: Overview of the usage outside from CEPT
	Country 
	Primary Services
	Secondary Services
	Note

	Australia
	Fixed, Mobile, Broadcasting, Broadcasting Satellite
	
	http://www.acma.gov.au/WEB/STANDARD/pc=PC_2713

	Brazil
	Fixed, Broadcasting, Broadcasting Satellite
	
	http://www.cft.gob.mx/wb/Cofetel_2008/Cofe_cnaf_4

	Canada 
	Broadcast (T and S) Fixed 
	Mobile
	http://www.ic.gc.ca/eic/site/smt-gst.nsf/vwapj/spectallocation-08.pdf/$FILE/spectallocation-08.pdf
Industry Canada consulted on the adoption of ‘a spectrum utilization policy allowing for flexible use of the spectrum to support a variety of services and technologies for subscription broadcasting, multimedia, fixed and mobile broadband applications.’
http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf09751.html#band1452a

	China
	Fixed, Broadcasting, Broadcasting Satellite
	
	http://files.radioscanner.ru/bands/files/document76/castoti_kitaa_2005.pdf

	Hong Kong
	Fixed
	
	http://www.ofta.gov.hk/en/freq-spec/freq-allocations.pdf

	India
	Fixed, Mobile, Broadcasting, Broadcasting Satellite
	
	NFAP 2011: http://210.212.79.13/nfap-2011.asp
Footnote IND 53 of the 2011 National Frequency Allocation Plan specifies that ‘The requirement of spectrum in the frequency band 1427 – 1535 MHz may be considered for experimental/ trial/ pilot-study purposes for indigenously developed technologies for point-to-point backhaul and point-to-multipoint access systems.


	Japan
	1452 – 1453 MHz: Fixed and Mobile
1453 – 1475.9 MHz: Mobile
1475.9 – 1492 MHz: Fixed and Mobile
	
	http://www.tele.soumu.go.jp/e/adm/freq/search/share/plan.htm

	Kenya
	Broadcasting, Broadcasting Satellite
	
	http://www.cck.go.ke/licensing/downloads/Kenya_TOFA_2008_Edition.pdf

	Pakistan
	Fixed, Mobile, Broadcasting, Broadcasting Satellite
	
	http://www.pta.gov.pk/media/Pakistan_Table_of_Frequency_Allocations.pdf

	South Korea
	Fixed and Mobile
	
	http://rapa.or.kr/frequency/english/3_Korean_Allocations_Tables.pdf

	United States
	Mobile (aeronautical telemetry) - aviation
	
	http://www.ntia.doc.gov/osmhome/allochrt.html



Additional information
In Canada, Industry Canada’s ‘Consultation on the Spectrum Allocations and Spectrum Utilization Policies for the Frequency Range 1435-1525 MHz (L-Band)’ (http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf09751.html) considered that “with the convergence of fixed, broadcasting and mobile services over digital wireless platforms, a regulatory approach promoting flexible use of spectrum is increasingly important […].  Several countries that initially considered the band 1452-1492 MHz for DAB services have recently begun to re-farm the spectrum for a range of broadcasting and multimedia applications within the international regulations and allocations […]. The prospect of a wide range of services in the band 1452-1492 MHz being allowed by industrialized countries in Europe and elsewhere further underlines the risk for Canada of pursuing only the conventional DAB service in this band. Consequently, the current allotment plan developed for the DAB implementation may not be appropriate given the new technologies that could be deployed in this band. Broadband wireless technologies, which support multimedia applications, are developed based on a 5 MHz channel width”. The department proposed to “adopt a spectrum utilization policy allowing for flexible use of the spectrum to support a variety of services and technologies for subscription broadcasting, multimedia, fixed and mobile broadband applications.” […] to streamline the Canadian frequency allocations in the band 1452-1492 MHz and to give full flexibility and priority to terrestrial services [… and] to elevate the status of mobile service to co-primary with broadcasting and fixed services in the band 1452-1492 MHz”.
In Africa, CRASA, which groups together the 14 Southern African Development Community (SADC) countries, highlighted in its latest Frequency Allocation Plan (FAP) (www.crasa.org/download.php?doc=doc_pub_eng64.pdf), its framework for the harmonisation across SADC on the use of the radio frequency spectrum,  that: “T-DAB in the 1452-1492 MHz to be reconsidered: whereas this band was used for testing of T-DAB it was felt by the majority that this allocation is no longer required. The use of this band in the future should be further investigated and clarified.”
Broadcasting standards
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Terrestrial broadcasting
T-DAB / T-DMB
Terrestrial Broadcasting using the Eureka 147 family of standards (T-DAB)
The DAB system is a sound broadcasting system intended to supersede the existing analogue amplitude and frequency modulation systems. 
It has been designed for terrestrial and satellite as well as for hybrid and mixed delivery.
It is now in regular service in many European countries and throughout the world.
DAB and DAB+ offer an identical consumer experience centred on radio, with text, slideshow, EPG and other multimedia features. DAB offers eight to ten radio services within a 1.5 MHz multiplex whilst DAB+ (using HE AACv2) can accommodate up to 20–30 radio services in the same spectrum. DMB is primarily a mobile TV platform, sharing the same multiplex and carrier structure as DAB, but it can be used for a visual radio service with similar multimedia properties to DAB and DAB+.
Single frequency networks are commonly built to provide wide area coverage with great spectrum efficiency. Multi-frequency networks, allowing more localised content, are also provided with comprehensive service following mechanisms to allow mobile and handheld receivers to retune automatically when travelling between coverage areas.
DAB, DAB+, DMB-radio and DMB-tv services may all be present in the same DAB multiplex.
Typical services carried by a DAB multiplex are:
Audio programs
Video programs
Slideshow (SL)
Dynamic text (DL)
Traffic information (TPEG)
Multimedia object delivery
DAB-IP
The use of IP tunnelling provides DAB with a mechanism for the adaptation of Internet services to DAB and is also a key component for DAB services using two-way interaction with personal DAB as specified in TS 101 736. The use of IP tunnelling enables the use of IP as a common network layer protocol, end-to-end, for DAB data services. The IP tunnelling through DAB is unidirectional. The tunnel is created from the packet mode encoder on the transmitting side, to the packet mode decoder on the receiving side, of the DAB system.
This system, commonly called DAB-IP, can provide data services including mobile television, to handheld devices. When coupled with a return channel it allows the downlink of multimedia services.
The benefits of the DAB family of standards:
Easy programme selection 
Improved reception 
Programme-associated data 
Information services 
Targeted music or data services 
Wide choice of receivers 
Lower transmission costs for broadcasters 
DVB-H
DVB-H is a technical specification for the transmission of digital TV to handheld receivers such as mobile telephones and PDAs. Published as a formal standard (EN 203 204) by ETSI in November 2004, it is a physical layer specification designed to enable the efficient delivery of IP-encapsulated data over terrestrial networks. The creation of DVB-H, which is closely related to DVB-T, also entailed modifications of some other DVB standards dealing with data broadcasting, Service Information, etc. It can be used as a bearer in conjunction with the DVB-IPDC systems layer specifications or alternatively with the OMA BCAST specifications. 
In March 2008 the European Commission endorsed DVB-H as the recommended standard for mobile TV in Europe, recommending EU member states to encourage its implementation., However, commercial deployment has not been successful. ..
DVB-T2 - Base
DVB-T2 is the follow-up system of the digital terrestrial transmission (DTT) system DVB-T. It offers higher efficiency, robustness and flexibility. It introduces the latest modulation and coding techniques to enable highly efficient use of the terrestrial spectrum for the delivery of audio, video and data services to fixed, portable and mobile devices. These new techniques make DVB-T2 much more efficient than previous DTT systems. Possible bandwidths for the DVB-T2 operation are 1.7, 5, 6, 7, 8 and 10 MHz.
As with its predecessor, DVB-T2 uses OFDM (orthogonal frequency division multiplex) modulation with a large number of sub-carriers delivering a robust signal. Just like DVB-T, DVB-T2 also offers a range of different modes, making it a very flexible standard. Several options are available in areas such as the number of carriers, guard interval sizes and pilot signals, so that the overheads can be optimised for any target transmission channel.
An important new element of DVB-T2 are Multiple Physical Layer Pipes (MPLP) which allow separate adjustment of the robustness of each delivered service within a channel to meet the required reception conditions (e.g. in-door or roof-top antenna). It also allows transmissions to be tailored such that a receiver can save power by decoding only a single service rather than the whole multiplex of services. Furthermore Future Extension Frames (FEF) allow the standard to be compatibly enhanced in the future. FEF are basically placeholders for new services which are not supported by the already existing receiver population. An existing receiver will detect the FEF and not decode its content. New receivers may access the FEF and provide additional services. 
DVB-T2-Lite
DVB-T2-Lite is the first additional transmission frame type making use of the FEF approach. It is an additional profile that was introduced in July 2011 to even better support mobile as well as portable TV and also to allow for cost-reduced implementation. The new profile is defined as a subset that adds two additional LDPC code rates to the main DVB-T2 specification. Since only elements relevant for mobile and portable reception have been included in the DVB-T2-Lite subset and the data rate is restricted to 4 Mbit/s per PLP, the implementation complexity has been reduced by 50%. The FEF mechanism allows that 
DVB-T2-Lite and DVB-T2-Base can be transmitted in a same RF channel.
DVB-T2-xxx
DVB-T2-Lite will not be the last additional profile for DVB-T2. The DVB technical group is currently working on an additional profile which will add new technologies to T2-lite. At this moment in time it is too early to predict which new elements will be added, however it can be assumed that MIMO will be a part of the new profile. According to the current schedule this new profile will be finalised by the end of 2011 and will provide the most sophisticated air interface for mobile TV.

SDR
ETSI’s SDR standard is a transmission standard (see also section 3.5.) that has been developed for the provision of high quality and high availability digital radio and associated data services to wireless receivers. The standard foresees the deployment of terrestrial and satellite broadcast networks, which may be combined to form “hybrid” systems.
The standard specifies the L band as the main candidate band for its deployment. In this band, terrestrial SDR networks (1.7 MHz carrier bandwidth) can be rolled out:
in the 1452-1579.5 MHz sub band, in compliance with the MA02revCO07 Arrangement (envelope concept), and/or
in the 1479.5-1492 MHz sub band, in compliance with the ECC/DEC/(03)02 S-DAB Decision, as part of an SDR hybrid system (see also section 3.5)

Its flexibility enables to mix in a same carrier independent (with different QoS as necessary), linear and non-linear services and free-to-air as well as conditional access (subscription) services.
Today, the SDR standard is contemplated for the deployment of subscription radio services in Europe.
Satellite broadcasting
DVB-SH
DVB-SH is a hybrid satellite/terrestrial system that allows the use of a satellite to achieve coverage of large regions or even a whole country. DVB-SH is a transmission system standard designed to deliver video, audio and data services to vehicles and handheld devices. In areas where direct reception of the satellite signal is not possible, a terrestrial gap filler can be used seamlessly to provide coverage. It is designed to use frequencies below 3 GHz. The system and waveform specifications have been published as ETSI standards (TS 102 584, TS 102 585 and EN 302 583).
[bookmark: _Toc311197450]List of reference
1. ECC Report 125: Guidelines for the implementation of impact assessment
ECC Report 002: SAP/SAB (Incl. ENG/OB. Spectrum use and future requirements
ECC Report XYZ [currently being developed by FM48
CEPT Report 18: In response to the Mandate on EU harmonisation of the band 1452-1479.5 MHz (lower part of L-band) to allow flexible use by mobile multimedia technologies
ECC/DEC/(03)02: The designation of the frequency band 1479.5-1492MHz for use by Satellite Digital Audio Broadcasting systems
ECC Report 121: Compatibility studies between Professional Wireless Microphone Systems (PWMS) and other services/systems in the L band
CEPT Report 32: "Technical considerations regarding harmonisation options for the digital dividend in the European Union"
Directive 2009/140/EC How much of the title do you need see below??

According to the Directive 2009/140/EC “flexibility in spectrum management and access to spectrum should be increased through technology and service neutral authorisations to allow spectrum users to choose the best technologies and services to apply in frequency bands declared available for electronic communications services in the relevant national frequency allocation plans in accordance with Community law (the ‘principles of technology and service neutrality’). The administrative determination of technologies and services should apply when general interest objectives are at stake and should be clearly justified and subject to regular periodic review.”

ETSI standard (TR 102 525, TS 102 550, TS 102 551-1, TS 102 551-2)
ETSI TR 103 054
In January 2007 the ETSI-System Reference Document TR 102 546 extended the existing "tuning ranges" for audio PMSE identified in EN 300 422
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
The required product standard was established in 2007 (ETSI-EN 300 422).
ETSI standards (TS 102 584, TS 102 585 and EN 302 583)
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LTE (3GPP specification Release 9 and beyond) also includes evolved Multimedia Broadcast and Multicast Services capabilities (¢eMBMS) which would
enable to deliver rich mobile multimedia content to users using supplemental mobile downlink spectrum in a flexible manner. It allows the mobile broadband
network to switch dynamically from a unicast to a broadcasting mode on a cell basis to very efficiently address users demand for live or on-demand content
and other multimedia services.

| A network implementing a supplemental downlink for the delivery of MMD uses a wider channel for the downlink than for the uplink, by aggregating the usual
downlink (e.g. 800 MHz, 2.1 GHz) with a supplemental downlink channel(s) as show in Figure 1

Supplemental FDD FDD
Downlink (1452-1492 MHz) Downlink Uplink
5 5 5

MHz MHz MHz

1 F1 F1

Figure 1: A supplemental downlink
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