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1 Introduction

At SA2#22,  the Architecture and Functional Description for Multimedia Broadcast/Multicast Service was discussed [1], This contribution  proposes to enhance the architecture to support efficiently MBMS services targeted to a large audience.

2 MBMS architecture enhancements

2.1 Service requirement and operational deployment

TS 22.146 v5.1.0 [2]defines the MBMS services. Broadcast and multicast mode are unidirectional point to multi-point transmission of multimedia data (e.g. text, audio, picture, video) from a single source entity to all users in a broadcast area or to a multicast group. In addition, these modes shall be designed to support high bit rates services to users.

By nature, the multicast mode takes its justification when several terminals are interested to access the same type of content. Whenever the UEs attached to a multicast group are scattered over different cells, the same content has to be distributed in the relevant cells.

For appealing multimedia content
, the targeted audience is as large as possible and it can be expected that cellular transmission will find limitations. The larger the number of cells in which the content have to be  broadcast, the greater the constraints on the network to cope with UEs mobility, mainly:

· Radio resource management issues since the flows have to be synchronised between the cells and capacity shall be shared with point to point traffic,

· Heavy radio multicast channels management at hand-over,

· Multicast routing signalling in the network

These limitations will appear since the 3G network, in its current stage, has mainly been designed to support point to point services. Since multimedia content constitute a significant share of the foreseen multimedia traffic in 3G network, the MBMS architecture shall be enhanced to overcome these limitations.

2.2 Basic concept

A layer dedicated to broadcast using dedicated radio resources is introduced in the 3GPP architecture to handle efficiently multi-media content with targeted large audience. It complements the current MBMS architecture currently defined in 3GPP 23.846 v0.1.0 document: This current MBMS architecture defines implementation of multicast and broadcast mode in the 3G cellular network sharing radio resources with unicast traffic.

The 3G cellular network will be referred as the 3G cellular layer in the rest of this Tdoc

As illustrated in figure below, this layer dedicated to broadcast is achieved with a Single Frequency Network based on synchronised transmitters co-sited with the 3G base stations. Each transmitter transmits the same dedicated unidirectional down-link W-CDMA UTRA FDD carriers.

The transmitters are fed with a chain formed by Node Bs, RNC and core network elements. The RNC used for the SFN layer can be shared with the 3G cellular layer.

This SFN layer provides broadcast modes in two possible transmission capability:

· Data streaming capability: The multimedia content is played directly upon reception at the mobile terminal.

· Push and store capability: on demand usage of infotainment, entertainment, software delivery, and rich media applications will be served by pushing the multimedia contents to a local cache for later usage.

The single frequency network layer may use one or several dedicated carriers and covers an area referred as SFN service area. The SFN layer can be shared by several PLMN over the SFN service area with global radio resource management schemes.
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Figure 1: Introduction of a Single frequency network layer in 3GPP architecture

The purpose of this SFN introduction in the 3G architecture is to efficiently convey large audience multimedia content targeted to a large audience and/or distributed over a large area in multicast and broadcast mode by

· Minimising RAN and CN complexity

· Increasing effective 3G network's content delivery capacity

· Providing higher QoS

· Reduce transmission cost with limited additional investment

It shall be noted that MBMS services with limited audience (high geographical selectivity or limited number of subscriber in the multicast group) will be still efficiently conveyed by the 3G cellular network sharing the same radio resources as point to point traffic.

2.3 Compliance with MBMS requirements

2.3.1 Requirements under consideration

In this sub-clause, compliance of this additional SFN layer approach with the requirements identified in [2] are provided. The following items are considered:

· UE mobility management

· MBMS service while roaming

· Local broadcast capability

· Simultaneous MBMS service and paging message reception

· MBMS notifications and power saving strategy

· MBMS charging

2.3.2 UE mobility management

Synchronisation of the unidirectional W-CDMA carrier transmitters ensures a simplified mobility management with soft hand-over procedure performed by the terminals without the 3G network being involved. It prevents any loss of data due to mobility.

Multicast mode is also significantly simplified since the routing doesn't have to take into account terminals' mobility. Such architecture removes all limitation on audience, which is highly desirable in case of appealing multimedia content.

2.3.3 MBMS service while roaming

The reception of both home and local information transmitted in multicast/broadcast mode is still possible, provided that the home PLMN operator make use of the multicast/broadcast capacity in the neighbouring SFN service areas.

2.3.4 Local broadcast capability

Within a SFN service area, geographical selectivity can be achieved with location based filtering at application level. However, it is recommended for high selective geographical area targeted audience , to route the point to multi-point traffic via the 3G cellular layer.

2.3.5 Simultaneous MBMS service and paging message reception

One of the critical issues to solve in that concept is the ability for any type of 3G handset to access this multicast layer while ensure paging reception.

An elegant solution is being investigated and can be presented in 3GPP WG RAN.

2.3.6 MBMS notifications

Tuning to SFN dedicated carrier is temporary. Terminals receive or fetch notifications or announcement of scheduled MBMS service  via a 3G cellular  network's point to point session. They select the MBMS services either automatically based on terminal context, subscription profile and/or user preference either manually. This also prevents the terminal to run out of battery.

2.3.7 MBMS charging

A point to point session is established with the MB-SC via the 3G cellular network. It is provided to retrieve the keys for restricted access content decoding. It is used also to convey MBMS usage information reports to the service provider for charging purpose on a per user basis. Charging can  be typically based on service usage duration and/or volume of content used.

2.3.8 MB-SC features

The Multicast/Broadcast Service Centre (MB-SC) interacts with the 3G core network via the Gi standard interface.

It is responsible for the content acquisition from external content providers via content distribution networks or from other sources. It adapts the contents to the 3G terminal capabilities. The processing includes encoding (ex: MPEG4), meta data insertion as well as content packaging.

The contents are aggregated in IP streams with different multicast address each corresponding to a broadcast/multicast service offer to the user in terms of content type (ex: multimedia degree, language, culture, etc.) and associated quality of service requirements (ex: delivery delay constraints, error protection level, security etc.).

In addition, it generates the MBMS service schedule notifications.

The MBMS services are delivered at the initiative of the MB-SC.

To cope with possible service interruption due to a lack of interactivity with the terminal, the service centre applies on the multimedia content IP streams some efficient transport techniques relevant to the targeted service requirements. It relies on preventive techniques such as Forward Error Correction coding, interleaving (ex: defined in IETF standard Reliable MulTicast Protocol RMTP) as well as content retransmission. If still some blocks are lost during the transmission, selective block recovery mechanisms are provided by making use of the point to point connectivity via the 3G cellular layer. The transport schemes to be applied are selected in accordance with the requested QoS. Retransmission applies to multicast mode only.

Some efficient scheduling schemes ensure that the MBMS services are served with the requested priority.

The service centre implements QoS based routing features to select the most appropriate media among the 3G SFNlayer or the 3G cellular layer taking into account the delivery requirements such as targeted geographical area, transmission cost, delivery delay, requested error rate.

The service centre implements security management to restrict audience to the sole subscribers of the service. To check the subscriber rights, some direct functional interface with the HLRs of the PLMN sharing the 3G SFN layer shall be envisaged.

3 Proposal

It is proposed to consider the following features to complement the MBMS architecture defined in 23.846 v0.1.0 in order to transport efficiently appealing content:

· At Radio Access Network level: add a multicast layer with dedicated unidirectional downlink W-CDMA carriers to achieve a Single Frequency.

· At Terminal level: local storage capacity, MBMS application software package.

· At Service level: adding intelligent routing capability so that MBMS stream are routed through this multicast layer when appropriate and adding advanced forward error correction technique to overcome transmission errors.

· At Core network level: Introduce an additional interface between the MB-SC and the HLR to manage the multicast group subscription.
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Figure 2: Impacts on MBMS architecture
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� Appealing multimedia content refers to for example


News including major sport events (football world cup, Olympic games, Ski cup), key happening political events, major entertainment events (concerts, festivals), public protection alerts, etc..


Entertainment: new music piece, video clips or release of popular games


Utilities: software upgrade
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