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1 Reason for Change

Throughout the complete report, some aspects are missing which this change request proposes to be included. Also some minor editorial changes and corrections are proposed.
2 Impact on Backward Compatibility

none
3 Impact on Other Specifications

none

4 Intellectual Property Rights Considerations

none
5 Recommendation

Incorporate proposed modifications into report

6 Detailed Change Proposal
1. Scope

The other key term is mobile.  By mobile we refer to services which can be received, used and purchased with small battery powered hand held terminals both indoor and outdoor. It is stressed that “mobile” explicitly includes support for full mobility, such as reception at high speed and session handovers.
4.2. Motivation for Mobile Broadcast Services

The term “Mobile Broadcast Services” refers to a broad range of broadcast services, that make use both of one-to-many communication paradigm and mobile networks and infrastructure. Recent developments in terminal technologies and digital broadcast systems enable broadcast services also in the mobile environment. This, in turn, will enable low cost distribution of rich, bandwidth consuming media content to large mobile audiences. The simultaneous availability (possibly) of uni-directional broadcast and bi-directional links enable new types of services.  Consequently, substantial new business opportunities will open up for content and services providers as well as for terminal and system vendors.

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

With broadcast, 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 in 2003. 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. But since at the same time customers get used to advanced TV services introduced with the digitization of regular TV, more advanced services incorporating the benefit of the simultaneous unicast link, such as interactive TV or rich media services, should be taken into account, Later, also numerous other services like web casting, game delivery and software updates can become available. Media content and services being of interest  to the mobile user already exist.

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 that a possible technology fragmentation would render it impossible to realise the potential of Mobile Broadcast Services. OMA is seen as being in the 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. This document proposes an approach of how OMA achieve this goal.
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.  Although the technology enables several other services, the criteria upon which services are chosen are their complexity and the knowledge required by the consumers to adopt them. The introduction of new services with the digitization of regular TV and the familiarity of entertainment services on WEB portals makes it easy to introduce advanced services utilizing the full spectrum of options the simultaneous availability of broadcast and unicast links provide.
· The availability of spectrum is a critical issue which may vary from country to country. This work assumes that spectrum can be allocated to 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 with a mobile, handheld or portable terminal. Such services may be free-to-air, can be purchased, or may be offered on a subscription basis The functionality of receiving broadcast, connecting to a bi-directional uni-cast link and purchasing may be divided between two (or more or no) devices?

5.4. Related Work in OMA and Other Organizations

Regarding mobile broadcast services we have surveyed both OMA as well as a set of other organizations on completed and ongoing work. We have identified, that there is significant work ongoing in other standardisation bodies that is relevant to the area of mobile broadcast services. The next sections summarize the survey in terms of general description how broadcast area is tackled and especially how the enablers indentified in this BOF – service discovery, service/content protection and purchase/payment – are related.

5.4.1. OMA

Within OMA there are several activities relevant for mobile broadcast services. So far 3 have been identified which are elaborated in the following. However, this does not mean that when analysing Mobile Broadcast Services in greater detail, that no other group may be involved.
Regarding service discovery, we have identified some linkages inside OMA that all need further analysis and requirements work. 

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

· Device Management WG: Mobile broadcast services may cope with the situation, that there is no return channel as in traditional TV, but more importantly can utilise the bidirectional link provided by the cellular network. Traditional 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. Also, 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: The purchase model may impose requirements on service discovery model – namely when price/access data is to be included in service discovery data. 

5.4.6. Others – Services and Content Description
5.4.6.1. MPEG
MPEG does not only specify coding and transport mechsnism for media, but lately also how to describe media streams (MPEG-7) and how media elements must be described in a full fledged multimedia framework.

MPEG-7 is a standard describing the multimedia content / media elements itself. The standard applies, in principle, to both real-time and non real-time applications. In addition MPEG-7 systems specifies how to code and transmit metadata associated with media elements. MPEG will not standardize or evaluate applications. MPEG may, however, use applications for understanding the requirements and evaluation of technology.

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].  There are two  key components of the Multimedia Framework. One deals with “Ditigal Item Adaptation”, a mechanism to describe content (not limited to individual streams) options for manipulation. Anotherr one 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.]

5.4.7.2. MPEG-21

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.) Alternatively, the terminal retrieves from the IP-network an EPG for mobile broadcast services, as this expands on an exist business in the traditional TV.
2. For each found broadcast network, the terminal consequently receives the DVB-SI and 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. It must be noted, however, that there exist already data models for service descriptions (EPG, TVAnytime, and some are even proprietary)
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. 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, pay-per-view, or per subscription. If purchasable, then also price and how to pay.

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

6. the minimum capabilities needed by end system (terminal) 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.
9. that a subscribed service is charged only on the received quality 
10. that the service (in particular subscribed services) are continuously available, even when leaving the broadcast coverage area (seamless session handover with a potential need to map a broadcast stream into a unicast stream)
6.4. 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. 
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.

6.5. Conclusions and Recommendations

Regarding bearer independent elements of service discovery

We recommend that OMA should take new work on defining 

1. Bearer independent  baseline data model of service discovery information

2. Gap analysis of application-specific metadata for OMA mobile broadcast application requirements

3. Bearer independent process of delivering and encapsulating the service discovery data model.

4. Application-specific metadata and announcement schemes (i.e. for an OMA mobile broadcast application, the combination of delivery, baseline and application metadata format(s) should be described).

5. Generic bearer features and capabilities
6. OMA may build on the IMG requirements and framework specifications, but at the same time synchronizing with any solution under development in DVB, TVA, 3GPP, and 3GPP2.


The design focus should be to make the solution as light-weigth, power saving and interoperable solution as possible. Whenever possible, existing solutions available from IETF, 3GPP, 3GPP2 and DVB should be leveraged. If the work is progressing in parallel with some similar work items in other open standards bodies, the necessary liaisons should be created. The OMA focus should be on defining an interoperable, widely applicable and bearer independent solution for service discovery of mobile broadcast services.

We recommend that the group within OMA to take the work is [TBD].

6.5.1. Regarding Bearer Specific Service Discovery Capabilities and Techniques

Since these methods involve bearer specific mechanisms, they shall not be specified by OMA. However, the service discovery work in OMA should set requirement on what kind of signalling the bearer level mechanisms need to support. The final mapping to each system could then be done outside OMA, in each respective external standardization group making use of OMA specifications.

7. Charging and Purchase of Content

Broadcast is distinguished by being unidirectional, from the sender to the receiver
; or, in terms of the OMA Payment reference model, from the Merchant to the Customer
.  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. The availability, however, of broadcast and bidirectional unicast adds the relationship backwards from the customer to the merchant.
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).
3) Charging based on received service quality; From traditional TV services customers are used to high quality and continuously igh quality services. This will pose a significant challenge on mobile broadcast services. In order to offer a pleasing service, the charging of subscribtion services should be based on the perceived quality. 

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.

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. Moreover, users expect, that services are not bound to devices. The property of time-shifted viewing through caching content on the device must also be reflected int the service / content protection mechanisms.
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 and cellular 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. Service 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 are, 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.

While traditional broadcast protection schemes must statically protect content, e.g. on basis of DVB-CA, the mobile broadcast environment allows dynamic protection  mechanisms, as the customer link on unicast channel allows flexible control of access rights. Another aspect new to upcoming broadcast services is that a service may only be partially protected.
Investigation on if and where work on such functionality is ongoing elsewhere, is for further action.
� See examples in the usagee cases scenarios (� REF _Ref62877955 \r \h ��Appendix B�).


� See the M-Commerce Landscape Report, OMA-RPT_McommerceLandscape-V1_0-20030729-A





�The description must carefull distinguish between PEG, as it is known today, service descritpins a s provided by broadcasters and the “mobile broadcast service guide”, which in my mind is basically an EPG.
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