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Summary
Proposed modifications to the section covering the description of candidate applications in 1452-1492 MHz.

	
Proposal 
· Shorten the description of terrestrial broadcasting and make less detailed without losing clarity.
· A description of mobile broadband.
· Deletion of the entire paragraph covering hybrid broadcast, since it is more of a concept than an application.
· Stress that wireless microphones are only a part of PMSE.






3. Description of candidate applications, including spectrum needs

Doc’s: 003, 005, 007, 009, 012, 013

3.1 List of example candidate applications
3.1.1 Terrestrial broadcasting
3.1.2 Mobile broadband
3.1.3 Mobile multimedia downlink 
3.1.4 hybrid broadcast
3.1.5 Satellite broadcasting (including hybrid terrestrial/satellite network)
3.1.6 PMSE
3.1.7 PPDR
3.1.8 BDA2GC (Broadband Direct-Air-to-Ground Communications)


3.2 Description of application one

Terrestrial broadcasting 

A digital terrestrial system for distribution of audio and video content in a 1-to-many mode.

table
	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

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

	DVB-T2
	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

	DVB-NGH
	1.7, 5, 6, 7, 8, 10, 15 and 20 MHz
	Under development

	Media-Flo
	5, 6, 7 or 8 MHz
	TIA 1099



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+.

The DAB family of standards is built upon ETSI EN 300 401. This is the original DAB system description, but enhanced over the years to reflect experience of system use and new requirements. The basic standard includes audio coding using MPEG 1 and 2 layer 2 coding.  In addition to the basic standard there are many additional specifications, which provide details of alternate audio coding (for example, DAB+ in ETSI TS 102 563 and DMB-radio in ETSI TS 102 428) and multimedia and data applications (for example, EPG in ETSI TS 102 818 and Slide Show in ETSI TS 102 499).

The core of the DAB system is the use of Coded Orthogonal Frequency Division Multiplexing (COFDM).  DAB uses a relatively wide bandwidth of 1.536 MHz in a 1.75 MHz channel, as defined in the GE06 agreement. There are four transmission modes, each designed for particular frequency bands. Commonly, mode I is used in VHF band III and mode II or mode IV are used in L-band. In order for receivers to make use of the information supplied, the capacity is divided into two transport mechanisms; the Fast Information Channel (FIC) and the Main Service Channel (MSC). The FIC has high error correction applied, but is not time interleaved. This means the signalling and service information contained in the FIC arrives with high reliability and without time delay. By its nature, this kind of information lends itself to repetition to deal with uncorrectable transmission errors. The MSC may contain up to 64 sub-channels which are individually protected and time interleaved, allowing broadcaster selected levels of error correction to be applied. All the sub-channels are multiplexed together and then mapped to the transmission frames with the FIC before frequency interleaving to further guard against errors.
Each sub-channel of the MSC may contain audio or data services.  The audio services may be "classic" DAB, using layer 2 audio, DAB+, using HE AAC v2, or DMB-radio, using BSAC or HE AAC v2. DAB also allows mobile television services through the use of DMB-tv. The data services are usually carried together in packet mode sub-channels, although streamed data is also possible.

All services, whether audio or data, are identified with user-friendly text labels so that listeners do not have to remember frequencies.  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. DAB services are typically carried in sub-channels delivering 128 kbps and providing joint stereo audio coding, although higher and lower bit-rates, full stereo and mono are also used.  DAB+ services are typically carried in lower bit-rate sub-channels since DAB+ benefits from a more modern audio coder and can therefore offer equal quality at lower bit-rates.  DAB+ includes audio super-framing and additional Reed-Solomon error correction in order to adapt the MPEG 4 AAC audio access units to the DAB transmission frame structure and time interleaving scheme.  In addition to mono and stereo, surround sound is also possible. DAB+ has advanced audio error concealment algorithms and so provides a pleasant listening experience even in marginal reception conditions.  DMB-radio services permit video and interactive content to be multiplexed with the audio in an MPEG-2 Transport Stream. DMB-tv provides various picture aspect ratios, and the possibility of multiple audio tracks.  The MPEG-2 Transport Stream is adapted to the DAB transmission frame structure and includes additional Reed-Solomon coding and interleaving.

Typical services carried by a DAB multiplex are:
· Audio programs
· Video programs
· Slideshow (SL)
· Dynamic text (DL)
· Traffic information (TPEG)
· Multimedia object delivery


justification
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, instructing EU member states to encourage its implementation

DVB-T2
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. 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. DVB-T2 uses the same error correction coding as in DVB-S2 and DVB-C2: LDPC (Low Density Parity Check) coding combined with BCH (Bose-Chaudhuri-Hocquengham) coding offers a very robust signal. 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.

DVB-NGH
	(contribution to be provided by EBU in advance of the next meeting)


3.3 Description of application two

Mobile broadband

	A digital terrestrial system providing data (IP-)access to mobile devices.
	(no contributions available at the moment).	

Mobile broadband: 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 broadband internet services to end users.


The access to the internet via mobile broadband systems could be provided by FDD (frequency division duplex) or TDD (time division duplex) systems. The consumer devices, such as smartphones, tablets and dongles change the user behaviour in such a way that the traffic becomes more IP based and asymmetric in terms of download and upload ratio. However, the current FDD and TDD systems assume symmetrical traffic. The need for more download capacity has evolved the systems to enable carrier aggregation in different frequency bands. This is sometimes referred to as supplementary down ink (SDL) and could solve the increasing capacity demand. 

Some examples of mobile broadband systems 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.

	Examples of mobile broadband systems

	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





Justification 
People do not use mobile broadband for pleasure only but rely to get access to banking, shopping, multimedia, education, e-health, social media, work etc. To expand the amount of available spectrum available for mobile broadband is one important step towards capacity and coverage coping with the subscriber demand. 

The current usages of data related traffic on smartphones will be more common than on desktop computers within a few years time and the request for more downlink band is great. The band 1452-1492 MHz offers 40 MHz that can be used for mobile broadband and the propagation characteristics of the band makes it a good complement to frequency bands already available. 

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. 




3.4 Description of application three

Mobile multimedia downlink

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 has, and is, often being talked to as a key 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, audio/video streaming, podcasts, filecasts, 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 with a particular evolution towards asymmetrical traffic with an increasing demand for downlink capacity. 

Today, UMTS and LTE mobile technologies have evolved to support the efficient delivery of mobile multimedia services (UMTS 3GPP standard Release 9 and 10, LTE 3GPP standard Release 10) with supplemental downlink and multi-band and multi-carrier aggregation capabilities to obtain faster data rates, capacities and an enhanced user experience. LTE (3GPP standard Release 9) 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. 

Carrier aggregation capabilities are supported by the following technologies in the IMT family: (Digital Europe)

· HSPA (5 MHz channel bandwidth); 
· LTE (e.g. 5 MHz, 10 MHz 15 MHz and 20 MHz channel bandwidths), and 
· LTE-Advanced (also beyond 20 MHz channel bandwidths) 

The adoption of a harmonised downlink spectrum band plan for the introduction of technologies supporting the delivery of multimedia services in 1452-1492MHz can enable the introduction of a variety of technologies for the above outlined services (e.g. T-DAB/DMB, DVB-H, DVB-SH, DVB-NGH, DVB-T2, LTE downlink, HSPA downlink) in the band. 

justification:
This is due, in particular, to the convergence of several service offerings (internet, broadcasting, and other multimedia based service offerings) on mobile terminals devices, such as tablets, leading to an ever growing asymmetry of the overall 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. Furthermore, The current usages of data related traffic on smartphones will be more common than on desktop computers within a few years time. Considering this increasing demand for more mobile data on smartphones and tablets, as well as laptops using dongles, the clear indication is that the usage of video is driving this rapid growth of the mobile data traffic. 

This traffic asymmetry could be addressed efficiently and effectively by coupling an unpaired downlink spectrum band with current symmetrical 3G/4G mobile spectrum in Europe. Supplemental mobile downlink technology can couple one or more downlink-only carriers in an unpaired band such as the L-band with the downlink of FDD carriers leading to substantial improvements in mobile broadband networks downlink capabilities and to the possibility to economically support increasing consumer demand for rich multimedia content with enhanced quality of service. 

Taking into account that current spectrum allocations for 3G/4G in Europe are symmetrical, the use of 40 MHz in the band 1452-1492 MHz for MMD could therefore bring considerable benefits to appropriately respond to users’ demand for mobile multimedia services and handle the exponentially growing asymmetric of mobile data traffic.

The L-band offers the combination of significant capacity (40MHz) and adequate propagation properties in order to support value added services related to the delivery of downlink multimedia services. The success of such multimedia services relies on adequate technology and economies of scale in order to reduce the cost of the terminals and make the service available to the widest audience possible. This could be achieved through the development of a harmonised technology neutral band plan based on 5 MHz blocks, for downlink only operation that is compatible with the Maastricht Agreement which could accommodate both broadcasting and broadband downlink technologies and respond to consumers’ demand for convergent services. 

The adoption of a harmonised downlink spectrum band plan for the introduction of technologies supporting the delivery of multimedia services in 1452-1492MHz can: 

Remain compatible with the existing Maastricht special arrangement (MA02revCO07), maintaining the choice on a national level to deploy Terrestrial Digital Broadcasting solutions, portable 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. 


3.4 Description of application four

hybrid broadcast

	The concept of hybrid broadcast describes the convergence between broadband and broadcast services. 

justification
Classical terrestrial broadcasting will remain the major way of distributing broadcast content as described in section X.X.X. In addition, in the future also broadband will be an enabling platform vital for broadcasters. Broadband platforms enable a strategic evolution towards personalized, on-demand and interactive media services. These services are becoming more and more important for media users. Combination of broadcast and broadband technologies would enable broadcasters to offer a full range of services to the viewers and listeners. For broadcast content there will be a strong asymmetry in the broadband part. The requirement for downlink capacity will be much higher than that for uplink capacity. Therefore, in the context of this report, for hybrid broadcast the aspect of mobile multimedia downlink as described in section X.X.X is relevant.


3.5 Description of application fivefour

Satellite broadcasting (including hybrid terrestrial/satellite network)

A digital satellite, or hybrid terrestrial satellite, system for distribution of audio and video content in a 1-to-many mode.

Note: add a definition for hybrid terrestrial/satellite network.

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).	

(contribution on . ??abbreviation?? . (see info 3))

justification
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 20+ million subscribers reported in 2010. This success is bound to materialise also in Europe, where dedicated market research repeatedly evidences similar market prospects than in the US. With it, significant economic value and social benefit is expected to be created in Europe, along with the emergence of a new and innovative form of radio, complementary to free-to-air services.

(contribution on hybrid terrestrial satellite network is required)
(contribution on free-to-air is required).


3.67 Description of application sixfive

PMSE [the description below is very focused on wireless microphones] 

PMSE is a conclusion of all wireless production devices in the front end in (professional) event production. Wireless microphone systems for professional applications are used by public and private broadcasters or other professional entities (e.g. content creators) including commercial applications like installations in sport / events centres, musical and theatres, conference centres and city halls. Such applications normally include in-ear monitoring or a simultaneous stereo return channel to the artist and have high audio quality requirements. This means among others AF bandwidth, 100 % duty cycle, very low distortion, smallest transmission delay, transmission quality oriented on studio requirements, Interference-free transmission. In addition, wireless microphone systems for professional applications have an extremely high probability of usage at a given time and location which essentially differentiates them from non-professional wireless microphone usage. 

justification
PMSE and their audio component "Wireless Microphones" areis intended for use in the entertainment and installed sound industry by Professional Users involved in stage productions, public events, TV programme production, public and private broadcasters installation in conference centres / rooms, city halls, musical and theatres, sport / event centres or other professional activities / installation. 

They have traditionally been in use in broadcast bands III, IV and V, since 1957. [Is this valid for a generic PMSE application?]

PMSE are also an important frontend technology for a large number of distributions channels, like broadcast services.

In January 2007 the ETSI-System Reference Document TR102546 extended the existing "tuning ranges" identified in EN 300 422 to new candidate bands, like 1 452 MHz to 1 492 MHz.

The economical benefit can be justified by the frontend function of PMSE.


3.78 Description of application sevensix

PPDR		
[bookmark: _Toc158543393] 	Public Protection (PP) radiocommunications:
Radiocommunications used by responsible agencies and organizations dealing with maintenance of law and order, protection of life and property, and emergency situations.
[bookmark: _Toc158543394]and	Disaster Relief (DR) radiocommunications: 
Radiocommunications 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.

(no contribution available at the moment)


3.89 Description of application eightseven

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

	(to be handled by the next meeting while dealing with the input document (DOC015))
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