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1. Scope

Is this the scope of the BOF or the scope of this report? Comment by Markus
2. References

2.1 Normative References

To be concluded.

2.2 Informative References

	[3GPPGUP]
	“Service Requirements for 3GPP Generic User Profile (GUP); Stage 1”, 3GPP, TS 22.240, URL:http://www.3gpp.org/ftp/Specs/html-info/22240.htm

	[MBMS-US]
	“Multimedia Broadcast/Multicast Service (MBMS) User Services; Stage 1”, 3GPP, TS 22.246, URL:http://www.3gpp.org/ftp/Specs/html-info/22246.htm

	[MPEG21]
	“MPEG-21 Overview v.5”, ISO, October 2002, URL:http://www.chiariglione.org/mpeg/standards/mpeg-21/mpeg-21.htm

	
	

	
	

	
	<< Remove unused reference rows! >>


3. Terminology and Conventions

3.1 Conventions

This is an informative document, which is not intended to provide testable requirements to implementations.

3.2 Definitions

	Broadcast Service
	refers to the content package a content creator such as public or providers create and author for broadcasting. The simplest version of a broadcast service is a linear A/V TV program

	
	

	
	


3.3 Abbreviations

<< Add abbreviations as needed to the following table.  DELETE THIS COMMENT >>

	OMA
	Open Mobile Alliance

	
	

	
	


4. Background and Motivation for BoF

4.1 Background of the BoF

Mobile Broadcast Services was brought up in Technical Plenary #7 in London in November 2003. A proposal was made by Nokia to start a BoF  to explore what is needed in the crucial areas related in enabling Mobile Broadcast Services (OMA-TP-2003-0504R1-MobileBroadcastServicesBoFRequest) . Also, the BoF would identify the relevant work ongoing in OMA and provide an analysis on next steps required. The BoF was given six months time to accomplish its task. In the first BoF meeting the target to finalise the BoF work for TP#8 to be held in February 2004.

4.2 Motivation for Mobile Broadcast Services

Mobile Broadcast Services refer to a broad range of mobile services that make use of one-to-many communication paradigm and networks. Recent developments in terminal technologies and digital broadcast systems enable broadcast services also in the mobile environment. This, in turn, will enable low cost mobile distribution of rich, bandwidth consuming media content to large audiences.  Consequently, substantial new business opportunities will open up for content and services providers as well as terminal and system vendors.

Digital broadcast technologies such as DVB-T/H, ISDB-T, 3GPP/MBMS and DAB will enable mobile broadcast distribution of any digital content – be it TV, audio streams, application software or web pages – to the mobile devices. This is due to the availability of bandwidth channels with high transmission speeds.  Not only will delivery of new types of content become possible but it can also be done with dramatically lower costs.

With broadcasting, the delivery costs are insensitive to the number of receivers (within the coverage area of a transmitter). Consequently, media content can be delivered to large audiences at fractional unit costs when compared to conventional mobile delivery over two-way, point-to-point wireless networks.

Media is a huge industry with over 1000 billion Euro turnover this year. The biggest sector representing roughly a third of media industry is television. As a start, mobile broadcasting can make television available in the mobile environment. In other words, mobile broadcasting can start with an application already well very known to consumers. Later, also numerous other services like web casting, game delivery and software updates can become available. Media content interesting the mobile user already exists.

The over one billion mobile users represent a huge business potential for media content. This is much due to the fact that mobile service industry possesses an advanced billing machinery and a direct relationship with its end customers. New business models can be implemented to capture new opportunities.

The three factors mentioned above, i.e.

· cost-efficient delivery enabled by mobile broadcasting,

· the content the media industry has to offer to mobile users, and,

· ability to collect revenues from consumers of mobile content,

will constitute an business opportunity with great potential and can form a significant part of  future mobile services.

There is a real concern concerns of possible technology fragmentation which would make it impossible to realise the potential of Mobile Broadcast Services. Oma is in a position to  resolve the issue by providing fundamental parts of a base specification necessary for enabling a global and interoperable market of Mobile Broadcast Services. How OMA should go about in doing this, that is the content of this contribution.

4.3 Underlying Assumptions

This is a tentative list of possible assumptions for discussion:

· Suitable bearers for Mobile Broadcast Services exist, the specification work recommended here should be agnostic to these bearers. It is, however, noted that different bearers may enable a different set of services due to their characteristics and limitations set by them.

· A compelling spearhead application for Mobile Broadcast is mobile TV due to its familiarity. Althoughthe technology enables several other services, the limiting factors is consumer behaviour and consumers’ ability to adopt new services.

· The availability of spectrum is a critical issues which may vary from country to country. This work assumes that spectrum can be allocated for Mobile Broadcast Services. A fact supporting this assumption is that the digitalisation of TV will eventually free up broadcast spectrum for new services.

· Regulation is a critical issue for Mobile Broadcast Services. Regulation is a national issue and varies form country to country. It is assumed that authorities will develop regulation which will also suit the needs of Mobile Broadcast Services.

· Mobile Broadcast refers to services which can be used and purchased with a mobile handheld or portable terminal. This functionality may be divided between two (or more or not) devices?

4.4 Work Done in the Group

number of meetings, number of contributions.

5. Use Cases

Before discussing use cases is is important to understand what is specific about “Mobile Broadcast”.

5.1 What does Broadcast Mean?

Definition of “Broadcast”:

In general, to broadcast (verb) is to cast or throw forth something in all directions at the same time. A radio or television broadcast (noun) is a program that is transmitted over airwaves for public reception by anyone with a receiver tuned to the right signal channel. [http://whatis.techtarget.com/definition/0,,sid9_gci213709,00.html]

It is important to distinguish between

· Broadcast Transport

Describes transport mechanisms which allow to simultaneously distribute content to many recipients. This requires that all receivers can “receive” on the same physical resource (link or radio frequency) and can simultaneously connect to the same transport protocol.

· Broadcast Service

A broadcast service is a “content package” suitable for simultaneous distribution to many recipients (potentially) without knowing the recipient. Either each receiver has similar receiving devices or the content package includes information, which allows the client to process the content according to his current conditions.

What is specific about Broadcast:

· 1:N distribution (simultaneous delivery to multiple consumers)

· unidirectional

· it is a push service

· basically content agnostic, suitable to deliver any kind of content

· suitable for streaming content with time constraints (real-time)

· receiver and its capabilities are not known; or broadcast is dedicated to a class of devices with similar capabilities (like in traditional TV broadcast)

· reception by any consumer with a broadcast enabled device 

Strictly speaking broadcast differs from Multicast in that in Multicast

· the recipient has to actively / explicitly join (subscribe) a multicast session

· an individual return channel must exist to join the session

“Multicast and Broadcast” do not care about:

· which type of content is transmitted (audio, video, HTML, software, …..)

· which transport mechanisms are used (streaming, download, carousel / periodic repetition)

With respect to this BoF the specifics of  “Mobile Broadcast”  require clarification. “Mobile Broadcast” references the situation, that the recipient is moving (is not stationary) which in turn requires portable / mobile devices for using the service:

· the receiver is moving

· time variable transmission conditions 

· service availability may depend on the location

· the receiver must be portable / mobile

· small and light package 

· suitable long operation time

· limited computational and I/O resources

· the receiver is being used in different contexts (user expectations)

Thus, OMA “Mobile Broadcast” deals specifically with “Mobile Broadcast Services”, which are designed for reception on mobile devices but are not limited to mobile devices. Using mobile devices enables to utilize both specific broadcast transmission and cellular transmission in various combinations. And it is this flexibility in combination with mobility which makes “Mobile Broadcast” so attractive.

5.2 Usage Scenarios

In the following subsections various use cases for mobile broadcast services are described. There are a broad variety of use cases imaginable. This subsection, however, lists a few distinct scenarios demonstrating the benefits and uniqueness of Mobile Broadcast. The description does not care about possible constraints but just tries to capture potential benefits from a mobile user perspective. The constraints a use case may impose on the infrastructure are listed in the paragraph “Operational and Experience Requirements”.

5.2.1 Scenario 1 - "Receiving traditional linear broadcast TV services on a mobile terminal"

User watches linear TV service on his/her mobile terminal.  The transmission is scheduled by the broadcast service provider.

· The user switches on the mobile terminal.

· The terminal scans for available networks and broadcast services

· A list of available (free to air, purchased, purchasable) services with descriptions is displayed. The list contains both the services on air as well as the ones scheduled in the near future.

· The user browses the list and selects a service.

· In case the service can be purchased, the user undertakes all necessary steps to purchase the service. At simplest the user is prompted with a question "Do you want to access X, which will cost Y units?". 

· The actual purchasing sequence could be an SMS request, that will automatically be generated if the user accepts to purchase the service. 

· Then, the response would be the master key for the duration of service (or longer, for example a month)

· The user starts to receive the service i.e. real time TV stream.

· The service includes a game where the user can participate by sending an SMS or calling in. When seeing the announcement that the game starts, the user can very conveniently send an SMS or call in.

· If the service starts at a later time, the terminal will notify the user a couple of minutes before the actual start time and than will automatically start to display the selected service.

5.2.1.1 Operational and Experience Requirements

· The service must be designed such that a low performance and low resolution mobile terminal can receive and display the content.

· Purchasable services require QoS guarantees. A consequence might be that such service is available only in local area and only through a dedicated bearer.

· Purchasable content requires DRM mechanisms to ensure protection from interception and unauthorized reception.

5.2.1.2 Stakeholders Involved

· Broadcast content provider broaden the customer range 

· New usage opportunities of mobile handsets

· Mobile network is used for 

· communication in parallel

· AAA for pay-services

· Billing of pay services

5.2.1.3 What make this scenario attractive in the context of “Mobile Broadcast”?

· This set up seems in particular of interest when the broadcast service is related to a real-time event such as sport events, game shows or news, and the user may be at place or is traveling around.

· A user does not miss a particular football match while being on the move. Seeing the game time-shifted may not be as fascinating (the result is known)

· The same benefit applies to soap shows, or gaming shows. Here, a user must be able to participate at the time of the game regardless where he currently is.

5.2.2 Scenario 2 - "News Broadcast"

User accesses latest news independent of time or place.

· There is a news broadcast every hour, consisting of a A/V main broadcast complemented by additional information on WEB pages or A/V streams along with an extended service information. The additional information may or may not be part of the regular broadcast.

· The consumer knows that he will travel around but may miss the latest news broadcast (tuning at the right time à see scenario 1). 

· The user browses the ESG (Electronic Service Guide) to search for a news broadcast and activates his device to receive and cache this news broadcast.

· Since his device has only limited storage capabilities he personalizes the receiver to record only some categories, such as economics, inner affairs, stock market, weather.

· The consumer missed the last broadcast and selects through the personalized news manager on his device.

· The user reads the headlines of his selected categories and decides to access A/V footage related to the ice hockey world cup final.

· A full screen video player plays A/V clip of the broadcst, e.g. the goals of ice hockey world cup final. 

· The user wants more information and access additional content. Due to limited storage space, the content was not stored, thus he downloads the content through the mobile network.

· can be The user accesses the cached content whenever he wants (he is not bound to broadcast schedules). The content here is of "temporary value" i.e. tomorrow the today's news will be old. Therefore, a simple service   protection is enough.

5.2.2.1 Operational and Experience Requirements

none listed

5.2.2.2 Stakeholders Involved

· new services for broadcast content providers 

· opportunities to offer additional networked services for storing and personalizing content and make this available to the user.

5.2.2.3 What make this scenario attractive in the context of “Mobile Broadcast”?

· to access content wherever the user is (limitation is the service coverage area) at any time

· retrieve additional content through mobile links

· in combination with localization information this scenario works also for tourist information broadcast, where the device stores (after selection / activation)  the broadcast. 

· A further expansion is to offer pay services, with the AAA and billing handled through the MNO.

5.2.3 Scenario 3 - "Mall Advertisement"

· A consumer with a broadcast enabled devices approaches a shopping mall

· He has activated the service discovery mode “mall guidance”

· The service discovery mechanism searches for advertisement broadcast is the proximity and finds the one the user is just entering.

· The user gets short TV clips of the shops available, each clip links to additional information in case the shopper is interested in more details. The additional content can come as WEB pages or as TV clips.

· The consumer selects the links.

· At certain times the mall operator broadcast coupons in order to attract people. 

· In case the mobile terminal is tuned in the coupon is stored on the terminal and the taken into account at the cahier of the shop issuing the coupon. The mobile network operator validates the coupons.

5.2.3.1 Operational and Experience Requirements

none listed

5.2.3.2 Stakeholders Involved

· Mall operators are broadcast conent providers

· Content can be delivered over different bearers (DVB, MBMS, WLAN)

· MNOs can provide dedicated cells

· MNOs are in the position to take care of AAA and billing of coupons.

· New usage opportunity for mobile broadcast enabled terminals

5.2.3.3 What make this scenario attractive in the context of “Mobile Broadcast”?

none listed

5.2.4 Collection of additional scenarios

5.2.4.1 "Game distribution over broadcast"

User browses for available games and buys a game he wants.

· The user browses the ESG and finds a games service, which he selects

· The user is shown a list of games available. Note, some games may offer a short trial option of X seconds of play time or Y "levels".

· The user selects a game

· The game is being broadcast and the user is notified that the game has arrived to the terminal. Note, the game could already be in the memory of terminal if it had been proactively cached

· If there is trial option, the user may play the game until the limit of trial

· The user is prompted with a question: "Do you want to buy the game?"

· If your answers yes, the terminal undertakes a sequence to buy rights for the game.

· As soon the rights arrive to terminal, the user can start playing the game.

· This service is implemented broadcasting the full set of available games as a carousel. The content here is of "high value". Therefore, a full DRM protection is probably needed.

5.2.4.2 "Weather forecast news"

· The user is subscribed to a Weather forecast broadcasting service

· The user gets twice per day the weather forecast news

· The user wants to get the satellite picture of latest weather forecast news

· The user selects the news and jumps to the Web Site to watch the picture

5.2.4.3 "Music channel with dedications"

· The user is watching a Music channel with dedications

· The user sends an SMS to request a songs without entering phone numbers, simply selecting the feature.

· The user adds a dedication text that will scroll under the video clip while playing

· The Music channel broadcasts the requested song showing the dedication under.

5.2.4.4 "The song of the day"

· The user is subscribed to a free broadcasting service called "The song of the day"

· The broadcasting service sends a couple of times per day a song with attached DRM License with a preview of 30 seconds

· The user gets the song and plays it on its portable device

· After a preview of 30 seconds the device suggests the user to purchase the License

· The user likes the song and purchases the License

· The License is sent to the device and the user fully enjoys the song (DRM system is in place)

5.2.4.5 "Real time betting"

· The user is subscribed to a Horse Racing Live TV

· The user tunes the Horse Racing Live TV on his/her mobile terminal.

· The user gets a list of Horses before the racing

· The user wants to bet on one horse and picks up the #6

· The user is forwarded by the device to a Web page of the betting service

· The user enters the amount of money for the betting

· The identification is automatically done by device, operator and service providers.

· The bet is registered and the user gets a confirmation ticket message back

· The user enjoys the racing

· He is automatically notifed if he wins

5.3 Service Classes

The above listed use cases capture the broadcast services from a user perspective. They share some similarities and have some quite distinct aspects. Broadcast services, however, have also something to do with the fact that the service provider does not necessarily know how a certain content package is being transmitted and received. The provider may support various options by adding descriptions to his service package allowing to customizing the delivery and reception. Thus, the same content is used in (or useable for) different "use cases". This section "services classes" tries to capture this aspect summarizing the use cases from a service providers perspective.

5.3.1 Traditional Broadcast

This relates to use case 1 in being unidirectional and involving 1 bearer.

· Audio streams only, similar to radio

· A/V streams only, similar to traditional TV

Examples:

· Listening to radio news

· Listening to life game radio reporters

· Watching a football game on a mobile / portable device

· Watching news at the time it is being broadcast

· Business TV

· Soap summaries

5.3.2 Rich Media Broadcast

combination of

· A/V streams

· MHP applets

· HTML content

· Presentation / scene descriptions

Examples:

· ZDFDigital (MHP application)

· RTL broadcast (HTML content)

· Audio streaming with pictures or short video clips like in “music TV”

· City tour guide program (in combination with localization information)

5.3.3 Interactive TV Broadcast

· Voting

· Betting

· Messaging

· E-commerce

Examples:

· Consumer sends a vote or bet back to the program  (“Wetten dass..”)

· Displaying SMS send by the consumer in the current broadcast (RTL)

· Purchasing items shown in the current program / advertisement

· Advertisement / commercials (potentially in combination with localization information)

5.3.4 Personalizable TV Broadcast

Service contains additional components allowing to  personalized the reception and presentation of the broadcast service 

· Extended service descriptions (e.g. TVA)

· media stream annotations (e.g. MPEG-7)

· EPG data

Example:

· news presenting only items of personal interest

5.3.5 Data Download

· Audio clips

· Video clips

· Ring tones, screen savers

· Software

· New game levels

Example:

· Software update of all (broadcast enabled) devices of a vendor

· Software upgrade of car fleets

· File sharing

5.3.6 Group Messages

· Text

· Pictures

· Short audio comments

Example:

· Event Notification service

· Stock ticker service

Note: not sure how the following was intended to flow – i.e. with whatwhat does it connected

Besides a content centric perspective there is also an access centric perspective:

· Take a (subscribed) service with, even when leaving the broadcast / multicast cell (session handover)

· Utilize multiple interfaces for service delivery, user selects the best one in his current location (and best suiting his budget)

· Broadcast services may be combined with localization information in order to provide a service of a specific location, which might even be a building (tourist guide) or even a picture (museum).

5.4 Related Work in Other Standardization Organizations

5.4.1 3GPP – MBMS

The following list is taken from Annex A (informative) Use Cases of the document “3GPP TS22.246: MBMS User Services”.

	Type of Service
	Media
	Distribution Scope
	Distribution Method (6)
	Bit rate (4)
	Delivery Verification Required (4)
	Security
	User Charging (5)
	Content Provider Charging

	Reliable text distribution (eg Local news)
	Text
	Multicast
	Download
	Up to 10 kbps
	Yes
	XXX
	Event
	FFS

	Unverified text distribution
	Text
	Multicast, Broadcast
	Carousel, (Note 2) download
	Up to 10 kbps
	No
	XXX
	
	FFS

	Text distribution with still images and/or low quality video 
	Text, Still images, Video (e.g. 3 fps)
	Multicast, Broadcast
	Carousel, (Note 2) download
	Up to 32 kbps
	service dependent
	XXX
	User service dependent

Note 3
	FFS

	Audio streaming
	Stereo Audio
	Multicast
	Streaming
	Up to 48 kbps
	service dependent
	XXX
	
	FFS

	Audio streaming
	Stereo Audio
	Broadcast
	Streaming
	Up to 48 kbps
	No
	XXX
	
	FFS

	Audio download
	Stereo Audio
	Broadcast
	Download
	Up to 48 kbps
	service dependent
	XXX
	FFS
	FFS

	Audio download
	Stereo Audio
	Multicast
	Download
	Up to 48 kbps
	Yes
	XXX
	Event
	FFS

	Audio distribution with low quality video
	Stereo Audio, Video (e.g. 3 fps)
	Broadcast
	Streaming
	Up to 128 kbps (7)
	No
	xxx
	
	

	Audio distribution with low quality video
	Stereo Audio, Video (e.g. 3 fps)
	Multicast
	Streaming
	Up to 128 kbps (7)
	service dependent
	xxx
	
	

	Audio distribution with low quality video
	Stereo Audio, Video (e.g. 3 fps)
	Broadcast
	Download
	Up to 128 kbps (7)
	service dependent
	xxx
	FFS
	

	Audio distribution with low quality video
	Stereo Audio, Video (e.g. 3 fps)
	Multicast
	Download
	Up to 128 kbps (7)
	Yes
	xxx
	Event
	

	Video distribution
	Video & supplementary data (e.g. text, still images)
	Broadcast
	Streaming
	Up to 384 kbps (7)
	No
	
	
	

	Video distribution
	Video & supplementary data (e.g. text, still images)
	Multicast
	Streaming
	Up to 384 kbps (7)
	service dependent
	
	
	

	Video distribution
	Video & supplementary data (e.g. text, still images)
	Broadcast
	Download
	Up to 384 kbps (7)
	service dependent
	
	FFS
	

	Video distribution
	Video & supplementary data (e.g. text, still images)
	Multicast
	Download
	Up to 384 kbps (7)
	Yes
	
	event
	

	General Content Distribution
	Video, Audio, File Data (binary data)
	Broadcast
	Carousel,

download
	Up to 384 kbps (7)
	service dependent
	
	FFS
	

	General Content Distribution
	Video, Audio, File Data (binary data)
	Multicast
	Carousel,

download
	Up to 384 kbps (7)
	Yes
	
	event
	

	Secure data download
	File; eg UE type specific and/or application specific software
	Multicast
	Carousel, download
	Up to 10 kbps
	
	
	
	


Table 1: MBMS User Services

Notes :

1. Bit rate of the user data at the UE

2. Carousel is the cyclical repetition/update of download data by the application

3. If User Charging is Event based then Delivery Verification is required

4. Delivery Verification relates only to verification  itself.  Quality assessments may be required in addition.

5. DRM may be applicable to User Charging.

6. Streaming here means a continuous data flow which may not be the same as streaming in eg PSS.

7. For GERAN lower bandwidth availability may constrain some applications.  In such cases it may be possible to provide the same content via different delivery methods.

5.4.2 DVB – CM (DVB-H, UMTS, …..)

Note: [Klaus Illgner] Input?

5.5 Use Case Requirements and Constraints

· QoS

· Definition of minimum required reception conditions (screen size, frame rate, bandwidth, …..)

· Definition Definition of service classes, ensuring that the same service can be consumed even when changing the beaerer / transport mechanism

· Possibility and Support of Personalization

· Exchange of Profiles

· Supporting personalization services within the network

· Currently exisiting bearers suitable for mobile broadcast services:

In general the services should be bearer agnostic. However, certain services may require a minimum bearer capability, e.g. a certain bandwidth for TV like broadcast services.

· DVB-T

· DVB-H

· DAB / DMB

· ISDB-T

· MBMS

· BCMCS

· UMTS  (bidirectional unicast)

· GPRS (bidirectional unicast)

· Supported transport mechanisms

· MPEG-2 TS (MPE)

· RTP Streaming

· HTTP

· Broadcast Service Coverage Area

· Mobile cells connected to a single Node-B

· DVB-H cell

Questions

Can a broadcast service area be extended by switching from broadcast to unicast when leaving the coverage area?

· Media Formats Supported

· Video

· MPEG-2 A/V

· H.264 

· Images

· JPEG, GIF, PNG

· Audio

· AC3, MP3, AAC, ….

· WEB

· HTML (which version)

· Data

· …..

· ATRAC3

· ……

· Middleware needed

· MHP

· JAVA

5.6 Service Classes vs. Technical Requirements

Note: [Klaus Illgner] The proposal is to have here a matrix of all service classes along with their minimum requirements

	Service
	Terminal
	Bearer
	Service coverage
	…….

	Trad. Broadcast
	All terminals
	
	
	

	………..
	
	
	
	


Table 2: Service Classes

5.7 Identified Questions  to be addressed by a potential OMA WI

· Which roles do the various player have?

· Which business relations must exist for offering pay-services. The MNO is here in a strong position.

· Which QoS guarantees can be given for pay services, in particular when different networks and servers are involved? Who is guaranteeing it and who is responsible?

6. Service discovery

6.1 Overview of service discovery 


Service discovery enables the end user to find out about mobile broadcast services that are currently available or scheduled to be available in the future. In a unidirectional broadcast/multicast system, the service discovery is normally achieved through one-to-all transmission of service announcements and signalling tables. In an actual system configuration, service discovery typically involves several methods on different layers. As an example we provide an envisioned service discovery process of DVB-H with IP-based services in the following: 

1. The terminal scans the available broadcast radio spectrum allocated for DVB-H.
As a result, the terminal finds a set of broadcast networks. (The results may be cached to optimise the process in the future.)

2. For each found broadcast network, the terminal consequently receives the DVB-H specific signalling tables that indicate the existence of service providers and IP-address ranges.

3. For each service provider the terminal listens to service announcements that are broadcasted using IP-protocols. The service announcements convey the metadata including scheduling information about services.

4. The service discovery metadata implements a data model within which the data is to be interpreted. The data model provides a structure for service hierarchy. Associated with the hierarchy are the dynamically changing instances, sessions, related to the services.

5. The “ESG application” on the terminal renders the received metadata and scheduling information so that the end user is able to browse and select services. Selecting a service will launch another application (media player, browser, game, etc.) to handle the service.
This example is provided here for demonstration purposes, only. It shows how the service discovery process happens on several layers. Also, it suggests that the service discovery can be split to bearer specific and bearer independent service discovery mechanisms. In the above example, items 1 and 2 are DVB-H specific, and would be implemented differently in any other broadcast systems (ISDB-T, DAB, 3GPP MBMS or 3GPP2 BCMCS, etc.).  

In the above example, the items 3 and 4 are not bound to the specific bearer but applicable in general to any bearer that is able to deliver IP-datagrams. The structure and information contents of service discovery data model and service/session descriptions can be defined in a bearer independent way. Step 5 is specific to different terminal implementations.

6.2 Elements of service discovery
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In the diagram above we have provided a high level logical split of service discovery into functional parts. The split is provided to highlight the separation of service discovery into bearer independent and bearer specific functions. 

The two topmost elements provide a bearer independent way of structuring and describing the service discovery information of mobile broadcast services. Service/content descriptions and associated metadata provide the highest level of descriptions available to applications and the end user such as genre, classification and type of service/content together with the access parameters to the service. The data model provides the service structure within which the service and content descriptions are to be interpreted. For example, it provides a way to organize services under providers and the under service types. This information is probably more static than the service/content descriptions associated with the structure.

In the middle, the two elements provide the delivery of service discovery information and the descriptions that instantiate the data model. The element at the bottom represents the bearer specific mechanisms and protocols that provide the means of accessing the bearer and the initial handle service discovery information provided over the bearer, on higher layers. As noted earlier, since this is bearer specific, it should be not tackled by OMA.

6.3 End user expectations

An end user expect that the service discovery

1. Informs about services available now or in the future

2. The type of each service (live A/V stream, file carousel, etc.)

3. The semantic description of each service (genre, rating, author, etc.)

4. Who provides the service

5. Is the service free-to-air or per subscription. If purchasable, then also price and how to pay.
[Note that this one is influenced by the “Charging and purchase of content” functionality associated with mobile broadcast services, as described in chapter 8 of this document]

In addition, related to user experience, the end user expects 

6. What is required from the end system in order to receive the service (display size, required A/V codecs, required support for file formats, required amount of free memory, etc.)

7. That the service discovery information is available reasonably quickly after switching on the terminal. 

8. That the continuous listening and updates of the service discovery information does not excessively drain terminal battery power.

6.4 Survey of related work in other standardization organizations

In the following we provide a survey of related work in other standardization organizations. We have categorized the survey according the elements of service discovery as specified in the section 7.2. 

6.4.1 Bearer specific mechanisms – only for information

DVB

There are various specifications available that describe the DVB bearer specific signalling of the channel. One document of interest is ETSI EN 300 468 V1.5.1 (2003-05): “Digital Video Broadcasting (DVB); Specification for Service Information (SI) in DVB systems”
This document describes various bearer level tables in DVB-T bearer. For DVB-H, many of the tables are unnecessary. There is ongoing work to define signalling guidelines for DVB-H that will be a simpler subset of ETSI EN 300 468. 

Some tables worth mentioning: NIT (Network Information Table) provides network topology and network provider IDs; PMT (Program Mapping Table) provides more detailed information on channels structure under a certain network; INT (IP Notification Table) provides mapping from IP-address ranges to DVB bearer specific parameters such as network id, PID and frequency)

6.4.2 Bearer independent way of delivering the service discovery information

IETF Internet Media Guides

There is ongoing work in IETF MMUSIC WG under the topic of Internet Media Guides, which is of major importance to mobile broadcast services. An Internet Media Guide (IMG) is a structured collection of multimedia session descriptions expressed using SDP, SDPng or some similar session description format. It is used to describe a set of multimedia sessions (e.g. television program schedules, content delivery schedules etc.) but may also refer to other networked resources including web pages. An IMG provides an envelope for metadata formats and session descriptions defined elsewhere with the aim of facilitating structuring, versioning, referencing, distributing, and maintaining (caching, updating) such information. There are currently two WG chartered documents of interest:

· “Protocol Requirements for Internet Media Guides”, http://www.ietf.org/internet-drafts/draft-ietf-mmusic-img-req-02.txt, Internet-Draft, Work in Progress; and;
· “A Framework for the Usage of Internet Media Guides”, http://www.ietf.org/internet-drafts/draft-ietf-mmusic-img-framework-02.txt, Internet-Draft, Work in Progress.

The first document defines requirements that Internet Media Guide mechanisms must satisfy in order to deliver IMG to a potentially large audience. The document provides the problem statement and existing mechanisms in this area. Also, several use case scenarios for IMGs are explained including descriptions of how IMG metadata and IMG delivery mechanisms contribute to these scenarios. Last, the document provides general requirements that are independent of any transport layer mechanism and application, such as delivery properties, reliability and IMG descriptions.

The second document defines a common framework model for IMG delivery mechanisms and their deployment in network entities. There are three fundamental components in IMG framework model: data types, operation sets and entities. These components specify a set of framework guidelines for efficient delivery and description of IMG metadata. The data types determine how the IMG metadata should be maintained and open up the possibility of advanced delivery channelisation schemes. IMG operations cover traditional broadcast-style scenarios, multicast-based distributions, unicast-based push and interactive retrievals similar to web pages. Since it is envisioned that any Internet host can be a sender and receiver of IMG metadata, an host involved in IMG operations perform one or more of roles defined by the entities in the IMG framework model.  These are then shown in a number of simplified deployment scenarios. 

The second document also outlines the use of existing protocols to create an IMG delivery infrastructure. It aims to organize existing protocols into common model and show their capabilities and limitations from the viewpoint of IMG delivery functions. One of the multicast-enabling IMG requirements is scaling well to a large number of hosts and IMG senders in a network. Another issue is the need for flexibility and diversity in delivery methods, whereas existing protocols tend to be bound to a specific application.

IETF delivery protocols

There are two methods specified by IETF to provide unidirectional delivery of service discovery information in a bearer independent manner. First one is IETF RFC 2974, “SAP: Session Announcement Protocol”. SAP was designed to carry single SDP descriptions. Thus for the use of service directories the SAP has been largely criticized because of the fundamental problems it has delivering complete directories of metadata: only one description per SAP message, lack of reliability, lack of fragmentation, etc.

Another method is FLUTE (IETF RMT WG Internet-Draft: “FLUTE - File Delivery over Unidirectional Transport”, http://www.ietf.org/internet-drafts/draft-ietf-rmt-flute-07.txt, Internet-Draft, Work in Progress), a protocol building on RMT WG basic techniques ALC and LCT. The specification has currently finished second iteration of WGLC and now entering RFC Editor queue for publication as an RFC. This is fundamentally a file delivery protocol. However, as pointed out by the IMG Framework, the protocol fulfills the requirements of a general broadcast delivery protocol for service discovery information. 

6.4.3 Bearer independent way of structuring and describing mobile broadcast services

IETF

There is a standardized and well-established method to describe IP-based multimedia sessions: IETF RFC 2327, “SDP: Session Description Protocol”. The multimedia sessions being described can be of any kind: A/V streams, A/V streams with auxiliary data streams, application specific sessions, or whatever that can be provided in form of IP-sessions. SDP is widely implemented and used in the Internet. Also, the 3GPP specifications make use of SDP. 

The IMG work described in the previous section gives good guidelines for the structuring and describing the mobile broadcast services, as well.

MPEG

MPEG-7 will be a standard for describing the multimedia content data. The standard applies, in principle, to both real-time and non real-time applications. MPEG will not standardize or evaluate applications. MPEG may, however, use applications for understanding the requirements and evaluation of technology.

TV-Anytime

The TV-Anytime forum has designed a set of metadata specifications targeted to fixed set-top-boxes with a high capacity local hard disk and Personal Digital Video Recorder (PVR). The metadata and related functions have been specified to PVRs according the traditional TV-program model. The specifications are documented as ETSI TS 102 822  “Broadcast and On-line Services: Search, select, and rightful use of content on personal storage systems ("TV-Anytime Phase 1")”.  

There are two parts that may contain applicable techniques and/or definitions. “Part 3 – Metadata” provides metadata schemes extending MPEG-7 to describe TV programs. “Part 4 – Content referencing” provides technique called CRID to mark content with unique ID and to resolve IDs.

6.5 Ongoing work in other organizations

DVB

The DVB Technical Module will provide a solution to Electronic Service Guide by the end of 2004. The target environment is small handheld devices running IP-based services over DVB-H.  In the specification work the performance implications (power saving, memory size), mobility implications (performing the broadcast hand-over) and the purchase implications (signaling the purchasable service entities, their price and payment method) will play an important role.

3GPP

The 3GPP will specify general service announcement capability for IP-based MBMS in Release 6 system. The work in 3GPP will not specify the topmost elements of the service discovery: the data model and the service/content descriptions. Rather, the 3GPP MBMS system will be able to carry several types of data models and descriptions.

6.6 Relation to ongoing work in OMA

We identify few linkages inside OMA that all need further analysis. If the item of mobile broadcast services is taken on the working agenda of TP, these linkages need to be clarified latest in the requirements setting phase.

· Browser and Content, PUSH WG: A linkage exists since service discovery data is conveyed over unidirectional broadcast delivery/download. The delivery reminds PUSH but is of broadcast in nature.

· Device Management WG: Since mobile broadcast services are unidirectional in their nature, the services are provided as-is, without capability negotiation. This possibly has several implications on how the clients need to be provisioned. First, there are parameters associated with mobile broadcast services that need to be provisioned: access keys, service discovery information location, etc. 

On the other hand this means that service discovery has to be able to convey what is required from the end system in order to receive the service (display size, required A/V codecs, required support for file formats, required amount of free memory, etc.).

· Mobile Commerce and Charging WG: Since the purchase model may impose requirements of service discovery model – namely when price/access data is to be included in service discovery data.

6.7 Gaps in specifications that need filled

The specifications for bearer independent data model and the delivery of service discovery information of mobile broadcast services are non-existent. Currently the IETF IMG work is good start, however no specific techniques have been defined yet. In particular, the delivery envelope and potential channelisation of announcement delivery are not chartered work items. OMA should build on the IMG requirements and framework specifications, at the same time leveraging any solution under development in 3GPP, 3GPP2 and DVB.

The potential gaps in MCC, DM and BAC-PUSH specifications need to be explored further in those groups based on the requirements related to mobile broadcast services.

.

7. Charging and purchase of content

Broadcast is distinguished by being unidirectional, from the sender to the receiver [NOTE 2]; or, in terms of the OMA Payment reference model, from the Merchant to the Customer [NOTE 1]. This implies that any communication between sender and receiver is asynchronous, and may incur a much longer delay than inherent in cases where there is a back-channel from the Customer to the Merchant (which may be mediated by a third party, such as an operator). However, the reference model is agnostic in terms of the communications channels and time sequences. All prevalent models of payment (i.e. prepaid, postpaid, pay-per-view, etc) can still be applied, according to the reference model.

This may have the following implications:

1. Negotiation. In cases where there is no back-channel from the Customer to the Merchant, the advertising (including the price information, encoded in some way which can not be modified by the Customer) and the service may need to be part of the same package. If the service is access to a live stream, the service is indistinguishable from network access.

2. Transaction. Since there is no way for the Customer to provide the Merchant with transaction credentials at the time of service access, these need to be pre-provided to the Merchant (or the agent of the Merchant, e.g in the terminal).

Other than this, the existing reference model holds for broadcast as well. Issues that may arise will likely be in the protection of content, not the payment model(s) as such.

It is recommended that the M-Commerce and Charging group look into the above cases, to see if solutions are required to be standardized in OMA.

 [NOTE 1] See the M-Commerce Landscape Report, OMA-RPT_McommerceLandscape-V1_0-20030729-A.

 [NOTE 2] I expect some support for this view from the use case section.

8. Service protection

· What does service protection mean for Mobile Broadcast Services

· What do end-users expect from service protection

· What do service and content providers expect from service protection

· Survey of related work in other standardization organizations 

· Relation to on-going OMA work

· Gaps in specifications that need to be filled

· Recommendations

8.1 The basic idea

Service protection for Mobile Broadcast Services means a suite of technical provisions that enable the broadcasting of copyrighted digital content (audio, video, games, computer software, etc.) within a trusted domain of authorized content providers, distributors and consumers.

Since anyone can tap into a digital broadcast, it is critical that the broadcast content itself be protected.  Hence, Mobile Broadcast Services must support a methodology for the exchange of secrets in order for the consumer equipment to access protected broadcast content which the consumer has purchased or otherwise been granted access to.

Mobile Broadcast Services must take steps to prevent unauthorized access to these secrets, or, if the secrets do leak out, limit the amount of content that may be access by the unauthorized party.

8.2 End-users' expectations

End-users (consumers) expect service protection to be flexible and unobtrusive.  The service protection must be flexible in the sense that it must support familiar usage models such as subscription and rental services.  Once the consumer has purchased content, they expect to be able to receive and use the content during the broadcast without being concerned with the underlying service protection scheme.  In general, the consumer should not even be aware that the broadcast content is indeed protected.  The exception to this rule is when the consumer attempts to access content which the consumer has not purchased or otherwise been granted access to, at which point the consumer is offered the opportunity to acquire (purchase) the right of access.

8.3 Service-and content providers' expectations – Digital Rights Management (DRM)

From a technical standpoint, service and content providers expect service protection schemes to be interoperable amongst broadcast networks, servers and terminals.  They expect interoperability and consistency with existing service enablers, therefore reuse of existing specifications is highly desirable.  They expect the flexibility to deploy a variety of service offerings; the service protection scheme should create new business opportunities, not limit existing ones.  They expect an appropriate level of security commensurate with the value of the broadcast content being protected and that the interoperability of systems provide for the seamless import and export of the rights attached to the content packages.

From a business standpoint, service and content providers expect the service protection to be implemented in a robust manner according to agreed security principles.  They expect no ambiguity as to which parties retain liability and avenues for legal recourse should the service protection be compromised.  While these are areas outside the scope of the OMA, the OMA technical specifications may provide hooks to enable enforcement of the business agreements, for example certificate revocation schemes. However It is evident that the success of MBS (Mobile Broadcast Services) will depend on the availability of compelling content, which will be provided from multiple sources, some allowing the free distribution and some, which may only offer content to be distributed on an MBS network provided they trust the capability of the DRM to prevent unauthorized copying and subsequent dissemination, whereby investment in content drops in value.

8.4 Survey of related work in other standardization organizations

Since service protection for Mobile Broadcast Services involves the protection of streamed content, the activities within 3GPP SA3 and SA4 and 3GPP2 S4 to enhance the '3GP' packetized file format for DRM services may be applicable.  The 3GPP specification changes are targeted for Release 6 in early 2004.

The Internet Streaming Media Alliance (ISMA) has approached OMA and 3GPP with their solution for protecting streamed content, entitled ISMACrypt.  While OMA did not see a fit between its existing work and the ISMACrypt offering, this solution may be applicable to Mobile Broadcast Services.

ISO MPEG-21 is developing a generalised Multimedia Framework to "...exchange, access, consume, trade and otherwise manipulate Digital Items in an efficient, transparent and interoperable way." [MPEG21]. 

A key component of the Multimedia Framework is the Intellectual Property Management and Protection (IPMP) framework designed to enable authentication of components within the delivery chain and "integrating Rights Expressions."  [OMA has initiated the process of establishing a liaison relationship with ISO MPEG-21.]

The DVB Project work under the Commercial Module in DVB CM- CP (Copy Protection) and DVB CM-CPT (Copy Protection Technologies) may be relevant for MBS and should be further studied.

8.5 Relation to on-going OMA work

The Download+DRM (DLDRM) sub-working group within the Browser and Content group is working on DRM specifications that could be used to provide content protection for Mobile Broadcast Services.  The DLDRM sub-working group is in the final stages of developing the OMA DRM version 2 enabler release which is available in the Permanent Documents portion of the BAC DLDRM internal website. Furthermore, the architecture, Content Format and Rights Expression Language specifications of the upcoming release 2 are publicly available on the OMA specifications website.

The OMA DRM Release 2 aims to enhance the security of Release 1 to meet the requirements from the content Industry. The OMA DRM Release 2 is going to support protecting of both downloaded and streamed content independent of the content transmission used.

In conclusion, it should be examined to which extend the OMA DRM Release 2 fulfills the service protection requirements of MBS and to propose the necessary amendments to meet these requirements. Thus, it is not the intention to create a separate stand-alone DRM system for Mobile Broadcast Services.

8.6 Multi-Level Protection

It is evident, that MBS will need full strength protection of both streamed as well as downloaded content, a functionality, which is addressed by DRM Release 2.

There is however cases, where a more simple “reception prevention” type of (bearer agnostic) protection, which does not seem to be covered by the OMA DRM Release 2, is required. The typical case here will be the simple blocking of the reception of for instance online news casts, the value of which quickly drops and for which the content provider have no vested interest in the blocking of further distribution. This type of protection may also be required as a result of the mobility aspect of MBS, where blocking for regulatory reasons will be legally mandated depending on the actual location of the receiving terminal.

Investigation on if and where work on such functionality is ongoing elsewhere, is for further action.

9. Applicable bearers available for Mobile Broadcast Services

· What are the bearers that could be used

· What are the characteristics and performance properties of bearers

· What are the implications of bearers on services

The list of applicable bearers are (so far indentified):

· DVB-T & DVB-H

· ISDB-T

· Digital Radio Mondial (DRM)

· DAB/DMB

· 3GPP/MBMS

· 3GPP2/BCMCS

	
	Mobility
	Data Rate
	Frequency Band
	Comments

	DVB-H
	Good
	High
	UHF
	

	DAB
	Good
	Medium
	VHF, GHz
	VHF antenna size?

	ISDB-T
	Good
	High/Medium
	UHF
	Currently in Japan only

	WLAN
	Limited
	High
	ISM
	Small cell size

	MBMS
	Good
	Medium
	3G
	Limited capacity

	RDS
	Good
	Very Low
	FM
	Too low bitrate


Table 3: Characteristics of Available Broadcast Bearers

10. Conclusions and Recommendations

So far services in mobile communications industry have been implemented on point-to-point network technologies well suited to provide individual person-to-person or person- to-machine connections. The broadcast paradigm familiar from radio and television services has not really yet become a part of the mobile world. However, the one-to-many or broadcast paradigm is getting growing attention the industry if we look at the on-going work in 3GPP, 3GPP2, DTV, IETF, and other organizations
Delivery of rich media content to mobile users is also a topic receiving a lot of interest of the industry. Broadcast is optimal for mass delivery of this type of media content. Its underlying strength lies in the fact that once some media content is broadcasted, there is no limit in how many people can receive it within the coverage area. This means drastically decreased transmission costs and increased through put capability of the delivery system especially for urban and sub-urban areas. Broadcast can deliver the rich media experiece also to mobile consumers at an affordable cost and consequently open new business opportunities for the mobile industry.

There is a lot of work on providing the capability to deliver all types of media content to devices.  Missing from this are
· the details on how to present the services available, i.e. service discovery, 

· how to grant access to these services and  provide security/authorization capability

· how to provide appropriate charging/accounting capabilities.  

	
	REQ
	BAC
	DM
	DRM
	MCC
	SEC

	Use cases & 
Requirements
	Define requirements
	
	
	
	
	

	Service Discovery 
	Define requirements
	Bearer independent delivery of service discovery data model
	Specific client provisioning need for mobile broadcast services
	
	Service discovery needs to convey price information, etc.
	

	Content and Service Protection
	Define requirements
	
	
	Content protection for mobile broadcast services
	
	Service-level access control for mobile broadcast services

	Charging and purchase of content
	Define requirements
	
	
	
	Support for mobile broadcast services
	


Note 1: There is no suitable sub-group for Service Discovery data model

Note 2: There is no suitable sub-group taking the “across-groups” –view of mobile broadcast service work 

Table 4: Cross-reference table on identified Mobile Boradcast specification gaps and OMA work groups.

The BCASTBOF investigated all areas of broadcast and identified related work going on in other stnadardization organizations. We looked at different bearer capabilities from low speed up to very high speed bearers to ensure suitable technical platform exist. We also looked at related service opportunities in the various regions of the world partly described by the illustrative use cases presented here.

The following are the recommendations that the Mobile Broadcast BOF makes to the Technical Plenary:

1) BOF recommends that OMA undertake the development of a work item and associated specification development (per OMA process) to provide a Mobile Broadcast Service Enabler. This work item will include both new work as well as amendments to existing work items. 

2) Once the work item is approved, TP will allocate the work item to a group. While a new working group is not necessary, it is recommended that a sub-working group is assigned the responsibility to co-ordinate the Mobile Broadcast Service Enabler related work in OMA.

3) Specific specification work within the working groups will be identified as the Mobile Broadcast work item and requirements document mature.  At a minimum we expect some work in DRM, PUSH, MCC, DM, and SEC. See Table 4.

4) OMA SHALL NOT undertake any specification work that would be bearer dependent.  All OMA specification work shall be access independent also here.

5) The work of the BoF is concluded with the approval of this technical report and its recommendations.
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