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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document discusses architectural issues and describes functionalities required for the Multimedia Broadcast/Multicast Service. MBMS requirements are discussed in [2] and it is the intention of this document to present one or more alternatives to achieving the required functionality within 3GPP networks.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "3G Vocabulary".

[2]
3GPP TS 22.146: “Multimedia Broadcast/Multicast Service; Stage 1”.

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1] and the following apply.

3.2
Abbreviations

For the purposes of the present document, the following abbreviations apply:

MBMS

Multimedia Broadcast/Multicast Service

Other abbreviations used in the present document are listed in 3GPP TR 21.905 [1].

4
Introduction

The MBMS [2] is a point-to-multipoint service in which data is transmitted from a single source entity to multiple users. Transmitting the same data to multiple users allows network resources to be shared.

The MBMS offers two modes:

· Broadcast Mode 

· Multicast Mode 

5
High Level Functionality

A short overview 

5.1 Architecture Principles

In developing and evaluating different architectural options for MBMS, the following principles should be taken as general architectural guidelines that should be followed:

1. MBMS architecture shall enable the efficient usage of radio-network and core-network resources, with the main focus on the radio interface efficiency. Specifically, multiple users should be able to share common resources when receiving identical traffic.

2. The MBMS architecture shall support common features for MBMS multicast and broadcast modes, e.g. both modes shall preferably use the same low-layer bearer for data transport over the radio interface.

3. MBMS architecture shall support external data sources in both modes. MBMS shall support both IP multicast and IP unicast sources.

4. MBMS architecture should re-use, to the extent possible, existing 3GPP network components and protocol elements thus minimizing necessary changes to existing infrastructure and providing a solution based on well-known concepts.

5. MBMS shall be a point-to-multipoint bearer service for IP packets in the PS domain. 

6. MBMS shall be interoperable with IETF IP Multicast. 

7. MBMS shall support IETF IP Multicast addressing.

Note: It was not agreed and it is for further study whether MBMS shall be backwards compatible with the already specified IETF IP Multicast support in GGSN.

8. It shall be possible for UEs to receive MBMS when the terminal is attached.

9. It shall be possible for UEs to receive MBMS data in parallel to other services and signaling (e.g. paging, voice call).

10. MBMS shall support different quality of service levels. The mechanisms for this are for further study, one example is repetitions to all users. 

11. MBMS service areas shall be defined per individual service with a per cell granularity.

12. MBMS is not supported in the CS domain.

13. When the UE is already receiving MBMS, it shall be possible for UE to be notified about other MBMS services.

14. Charging data shall be provided per subscriber for MBMS multicast mode .

15. The MBMS bearer service concept should contain the decision making process for selection of point-to-point or point-to-multipoint configurations.

16. The architecture should be able to provide home MBMS multicast services to users when roaming outside their home network as subject to interoperator agreements.”
5.2 Architectural Overview

5.3 MBMS Reference Points

Description of MBMS interaction with other entities within the network (e.g. User, VASP, Charging DB, Other?)

5.4
High Level Functions

Multimedia Broadcast/Multicast Service is associated with several logical functions that should be provided by the network.

5.4.1 Authentication and Authorization

5.4.1.1 Content provider Authentication and Authorization

· MBMS should be able to identify and authenticate the content provider prior to receiving control or data from it.

· A content provider may request to provide a multicast or broadcast service using MBMS possibly stating desired QoS, geographical areas and other service-related parameters. MBMS shall be able to authorize this service provision with the requested parameters prior to service initiation.
5.4.2 Efficient Routing and Resource Usage

· The MBMS shall be able to efficiently route multicast and broadcast over the radio interface and within the radio network. Efficient routing within the core-network is desired as well.

· The MBMS may support dynamic multicast resource allocation where-by data transmission to a multicast group is carried out in certain cell only if multicast group members are to be found in that cell.
5.4.3 Mobility Management and Service Continuity

· MBMS shall support service continuity when moving from cell to cell within the multicast/broadcast area.

NOTE: Loss of data may occur during this process.

· MBMS should enable roaming users to receive both home and local multicast services. Roaming users should be able to receive local broadcast services as well.
5.4.4 Service Initiation and Termination

· The UE shall be able to enable and disable broadcast service reception.

· The UE shall be able to join and leave multicast groups. Roaming users should be able to join and leave multicast groups in the home or visited network.

· The MBMS must be able to authorize subscribers to join multicast groups (i.e. receive multicast services).
5.4.5
MBMS Data Transfer in the Core Network

Multicast data must be available at the RNCs to be sent over the radio.  The options for the data path are to send multicast data from a multicast “source” (could be a multicast server or multicast capable node) to: 

· all RNCs, 

· only to selected RNCs which have multicast users, 

· to the all SGSNs to be further distributed by the SGSN to the RNCs,  or 

· to selected SGSNs which have multicast users to be further distributed by the SGSN to the RNCs,  or 

· to selected GGSN which support multicast service (possibly identified using APNs) and to be further distributed from the GGSN towards the RNCs. 

The first option is wasteful of network resources and also makes it difficult to send data to VPLMNs for roaming users. The second option, an optimisation of the first one, is to send data only to RNCs with multicast users within the PLMN under control of the activation centre but this cannot support roaming users either.  Handling user mobility is also an issue here if for example the UE is in PMM idle.

Sending data to the GGSN in the last option is a good choice to support roaming users. The data is then multicast to the SGSNs with registered multicast users.  Sending data through the SGSN – either directly (the third option) or via the GGSN (the last option) – has advantages since the SGSN is aware of the user location information even in PMM idle state but the use of Iu-flex introduces complexities.  

A combination of the above listed options can also be used – with direct transfer to RNC for the home users and via the GGSN to the roaming user.

The protocol to use to send data to the RNC or SGSN (if they are the recipient NE as per options discussed above) could be GTP or using IP multicast. Using IP multicast would be more efficient over the transport network if it supports multicast routers

Where the option to optimise and send data only to selected NEs is chosen, a signalling mechanism must be used to identify the appropriate nodes to set up the data path.  If the data path is through the SGSN and GGSN, signalling similar to the existing GTP-C can be used to set up the tunnels.  If IP multicast is used, the NEs wanting to receive multicast data, such as RNC or GGSN that have multicast users, could indicate its inclusion using IGMP.

The selection of an option is FFS.

5.4.5.1 Intra Domain Connection of RAN Nodes to Multiple CN Nodes (Iu-Flex)

Iu-flex brings some complications to the multicast architecture.  Iu-flex allows users on the same RNC to be registered in different SGSNs.  Hence following the normal method of user plane using the same SGSN as the user is registered in could result in multiple streams to the RNC. 
5.4.6. Packet Temporary Mobile Group Identity in MBMS

In order to avoid congestion of the paging channels (at least in GSM), one solution is to allocate one common identity to all members of each multicast group, which are served by the same SGSN. This Temporary Mobile Group Identity (TMGI) could be allocated during a Routing Area Update, a GPRS Attach or a P-TMSI Reallocation procedure before the MBMS data transfer (eg the first TMGI allocation might occur when the mobile joins the IP multicast group). Separate multicast groups have different TMGIs. TMGIs may also be used to notify users of broadcast transmissions. It is FFS whether the same TMGIs can be used in more than one SGSN.

5.4.7. Decision process for selection of point-to-point or point-to-multipoint configuration

To ensure that radio resources are not wasted, the radio network needs to estimate the number of users in a cell in order to determine whether to establish a multicast/broadcast channel in that cell or individual channels to each user. The method for changing between point-to-point and point to multipoint configuration is FFS.

For GSM, one way to achieve this would be for the paging messages which carry the TMGI to also specify the value to be included by the mobile into any subsequent (Packet) Channel Request message. After receiving a page with their TMGI, each mobile sends one (Packet) Channel Request message with the value specified in the page message. The BSS then counts the number of (Packet) Channel Request messages containing the specified contents received in each cell. This method seems likely to give an accurate measure of either (a) how many mobiles belonging to that group are in the cell (if there are less than, say, 10 mobiles in the cell), or (b) whether there are more than, say, 10 mobiles belonging to that group in the cell.

For UMTS: the method is FFS
5.4.8
 Charging

5.4.9 Security

· To prevent unauthorized reception of multicast data, multicast transmission may be secured.
5.4.10
Addressing

5.4.11
Roaming

6 Network and Protocol Architecture

Options for different network architectures together with a rough description of necessary functionality and alterations  required for network elements and protocols.
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6.2 <Option 2 Label>
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