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1. Introduction

MBMS standardisation is now divided into two areas:

The MBMS Bearer service, which provides for delivery of IP multicast packets from an IP multicast group on the Gi interface, to users that are in the service area (broadcast mode) and which have joined that group (multicast mode) .

MBMS User Services, of which there may be many – both standard and non-standard, which make use of the MBMS Bearer Service to provide a service to the end user.

A large number of possible applications are discussed in the MBMS User Services Stage 1 specification TS22.246.

In order to meet these requirements, application layer protocols need to be defined. This contribution considers the options for these application layer protocols and their standardisation.

2. Standard vs non-standard User Services

Whether or not any MBMS User Services are fully standardized, operators will be free to develop their own MBMS User Services, making use of the general purpose MBMS Bearer Service capabilities. Client capabilities for such non-standard User Services can be provided in the form of downloadable applications.

It should be noted that terminals already exist which are capable of downloading and executing client software, including software providing IMS-like capabilities.  It is not unreasonable to expect this to become a commonplace means of distributing client software to a range of mobile devices within the timeframes envisioned for MBMS deployment.

This ability deploy their own applications in this way enables operators to develop more innovative services and address niche markets in a way which is not possible when restricted to standardized, pre-installed client software.

Nevertheless, introduction of mass-market services is simplified if client software comes pre-installed. This is particularly true of certain kinds of 'commodity' device.

For this reason we also see a need for an initial set of application protocols for MBMS User Services to be standardized.

3. Which User Services

User Services described in TS22.246 fall into three categories according to 'Distribution Method':
· Download

· Streaming

· Carousel

Firstly, we note that 'Carousel' refers to repeated download of the same file, or retransmission of the same streamed data. We therefore do not consider Carousel as a separate case any further.

Secondly, we consider whether both Download and Streaming distribution methods could be accommodated within a single application protocol. We note:

· The reliability requirements for Download and Streaming are very different. Download requires 100% reliability, wheras Streaming can tolerate a certain amount of packet loss. Reliability mechanisms will likely form a major part of the application protocols. For Download, point-to-point re-transmissions may be required once the number of receivers requiring re-transmissions falls below a certain level. For Streaming, only 'in-band' error correction schemes are appropriate.
· Delivery verification is required by the Stage 1 for a number of service cases. It is not possible to provide scalable delivery verification for arbitrary segments of streamed content other than by 'trusted client' DRM approaches. For Download, however, high probability delivery verification can be achieved by providing keying material only once the user has proved correct reception of the encrypted file.

· Different approaches to congestion control are required. For Streaming applications the content can often be adapted to network conditions, for example through the user of layered codecs. For download, the content must simply be sent more slowly during congestion conditions.

As a result of the above considerations, we conclude that Streaming and Download distribution mechanisms have sufficiently different characteristics to justify different application protocols.

4. Proposal

We propose that 3GPP standardized MBMS User Services for Download and Streaming should be addressed by separate application protocols.

These protocols will provide complete standardized solutions, including user authorization, key management, encryption, reliability, interaction with congestion control, service announcement and data distribution itself. As proposed in a companion contribution, the protocols may share common components for certain functions, for example forwards error correction.
The Download service will distribute complete data files to UEs, suitable for presentation to the user at some time later than the completion of the download. There should be no limitation on file types - in particular files of the '3GP' type defined in TS 23.264 may commonly be distributed by this means – but other files such as a 'Media Guide' providing service schedules/announcements, or software updates may also be sent by this means.
The Streaming service will distribute streamed content suitable for display to the user in real-time.
Finally, we propose to consider the FLUTE protocol (http://www.ietf.org/internet-drafts/draft-ietf-rmt-flute-02.txt) as a candidate for the Download services and to consider the 3GPP Packet Switched Streaming protocols as a candidate for the Streaming service.
A further companion contribution considers the relative priority for working on these two services in 3GPP.
































































































