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1 Introduction

The MBMS stage 1 TS 22.146 gives some service requirements and other details for a 3GPP multicast and broadcast service. In the following the requirements in TS 22.146 are compared with the functionality provided by GPRS network entities. Based on that evaluation an MBMS architecture is proposed. The proposed architecture uses to large extent functionality already provided by 3GPP network entities and it adopts IETF multicast approaches.

2 Discussion

2.2 Requirements

Some MBMS contributions proposed already MBMS architectures, which utilise existing GPRS entities and functions. This approach has advantages for time and cost efficient MBMS provisions. The herein proposed MBMS architecture also uses already known entities and functions. For comparison with the functionality provided by GPRS network entities following main functionality is derived from TS 22.146:

· Point to multipoint data transmission services from the network to multiple UEs

· MBMS multicast service authorisation by subscription shall be possible

· Charging data generation for content provider (e.g. third party)

· Charging data generation for individual users comparable to GPRS

· Content/applications (PLMN internal and external e.g. from Internet) shall be supported

· Multiple MBMS services shall be provided in parallel

· Service area definition per individual MBMS service

· Seamless service for UEs moving within the PLMN

· Efficient resource usage

· Fallback to ptp resources if not enough users for shared resources

· Access restriction and privacy

2.3 Basic approach

Two main parts are proposed for the MBMS architecture: an MBMS bearer service which delivers data from IP multicast sources to multiple users and an MBMS data source, the MB-SC. This approach allows for a variety of other MBMS data sources as the MBMS bearer service part transfers data from IP multicast sources to UEs. Any source which delivers data via IP multicast may provide MBMS services (e.g. multicast services from Internet). The MB-SC is an MBMS data source which is part of the MBMS architecture. This entity may receive content from third parties for MBMS delivery, it may generate charging information for the third party, it may provide authoring means (eg.g. to support third parties in content generation, for example for advertisement), it may provide means for scheduling or transmission repetition of specified content, ....

For the MBMS bearer service part the GPRS network entities are evaluated in the following.

2.4 SGSN Functions

A number of functions provided by the SGSN for ptp bearer services may be used to provide MBMS:

· The SGSN authenticates users based on subscription data from HLR

· The SGSN authorises the usage of services/resources based on subscription data from HLR

· The SGSN provides user individual service control (PtP services)

· The SGSN provides user individual mobility management

· The SGSN may limit the service area per individual user

· The SGSN stores contexts per activated service per individual user

· The SGSN generates charging data per service for each user

· The SGSN provides CAMEL functions (e.g. prepaid)

· The SGSN establishes RABs on demand when data have to be transferred to the users

All these functions may be used in an MBMS architecture (potentially with modifications) for user individual control of MBMS multicast services, i.e. to activate, deactivate, authorise, ... the MBMS services for individual users. The mechanisms for provision of RABs on demand when data is to transfer may need extensions to provide shared resources for MBMS.

2.5 GGSN functions

The functions a GGSN could provide for MBMS are:

· Message Screening

· Charging Data Collection

· Mobility management

· Tunnelling of data
· Service (QoS) negotiation
· Policing
Message screening is not needed if the MBMS sources are internal in the PLMN or it is provided by the MB-SC or the BG which are gateways to external MBMS data sources.

Charging data may be collected for the MBMS data sources. But, the potential existing sources like ESS or MMS provide charging information and very likely also the MB-SC. User individual charging information is collected by the SGSN. It is not favourable to keep user individual contexts per multicast service in the SGSN and in the GGSN in parallel under the assumption that such user individual contexts are stored as long as the user is attached.

The mobility management of the GGSN can not support MBMS as the GTP tunnels would be fixed. These tunnels are used by multiple UEs in parallel an can not move with UEs.

The tunnelling seems the most important GGSN function for MBMS. It allows the provision of HPLMN MBMS multicast services to users roaming in a VPLMN. The tunnelling separates the traffic of the different MBMS services from each other and allows therefore the use of the same addresses in HPLMN and VPLMN. A co-ordination of addresses between different PLMNs is not needed.

A GGSN could simplify O&M when used to provide the parameters for the individual MBMS services at the service negotiation when the GTP tunnels are established. This approach has limitation when different configurations are required for the same service (potentially one SGSN has to provide different MBMS data for the same service in different areas, e.g. regional news). Then it has to be configured differently on the SGSN. Also the broadcast service needs to be configured on the SGSN, as there is no signalling with UEs which could trigger a tunnel establishment between SGSN and GGSN.

The GGSN could police the traffic of the individual MBMS services. But, most MBMS data sources are allocated within the PLMN and therefore under control of the operator. In addition, the QoS profile is very likely configured on the SGSN. And, the RAB will limit the possible throughput to the maximum bitrate and inherently police the traffic.

Most of the GGSN functions described above do not add any functionality useful for MBMS. Only for provision of HPLMN MBMS services to roaming users a GGSN is added to the architecture. The same approach is used for provision of MBMS services within one PLMN to avoid two different architectures.

2.6 Other MBMS functions

Besides the user individual service control functions comparable to the functions already provided by an SGSN or GGSN there are some additional functions required for MBMS, mainly the specific data transport. It is assumed, that the SGSN performs the user individual service control, generates the charging data per user and establishes the RABs when MBMS data is to transfer. The SGSN concentrates all user individual services into one MBMS service for each specific MBMS service. This includes the establishment of a number of RABs to transfer MBMS data to the radio network entities of the related service area and it includes a single connection between the SGSN and the GGSN for each individual MBMS service. The SGSN duplicates the data received from the GGSN for each RAB established for the service. Similarly, the GGSN duplicates data received from the MBMS source for each GTP tunnel related to the same MBMS service.

2.7 SM-SC functions

The MB-SC is an MBMS data source. MBMS data may be scheduled in the MB-SC, e.g. for transmission to the user every hour. It offers interfaces to content providers who can request data delivery to users. The MB-SC may authorise and charge content provider. It may offer authoring tools for content creation. It is FFS whether the MB-SC relays traffic from other MBMS sources, so that the MB-SC is the only source of MBMS data. The SM-SC may integrate the MBMS specific GGSN functions. Then, the GTP tunnel from the SGSN terminate at the MB-SC.

3 Proposed MBMS Architecture
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Fig. 1 MBMS Architecture

In the MBMS architecture the SGSN performs user individual service control functions and the SGSN concentrates all individual users of the same MBMS service into a single MBMS service. The SGSN maintains a single connection with the source of the MBMS data. The SGSN duplicates the packets received from the GGSN for forwarding to each RNC involved in provision of a specific MBMS service.

The GGSN terminates the MBMS GTP tunnels from the SGSN and links these tunnels via IP multicast with the MBMS data source. The GGSN duplicates the packets received from the MBMS data source for forwarding to each SGSN to which a GTP tunnel is established for a specific MBMS service.

The MB-SC is an MBMS data source. MBMS data may be scheduled in the MB-SC, e.g. for transmission to the user every hour. It offers interfaces over that content provider can request data delivery to users. The MB-SC may authorise and charge content provider.

The architecture allows for other MBMS broadcast/multicast data sources. Internal data sources may directly provide their data. Data delivery by external sources is controlled by Border Gateways (BG) which may allow for example data from single addresses and ports to pass into the PLMN for delivery by an MBMS service.

The architecture assumes the use of IP multicast at the reference point Gi. The MBMS data source has only one connection to the IP backbone. The reference point from the content provider to the MB-SC is not standardised. It might become to complex or to restrictive for service creation. For example, this may be a reference point between the MB-SC and an authoring system, or the authoring functionality may be distributed between both entities.

The same architecture provides MBMS broadcast services mainly by using the transport functions. The user individual SGSN functions are not required. Instead each individual broadcast service is configured in the SGSN.

4 Proposal

It is proposed to add the described architecture and the description of the SGSN, GGSN and of the MB-SC functions to the MBMS TR.
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