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This paper describes a multicast service following the requirements from SA1 on MBMS. It describes the support of a service for efficient delivery of multicast data through the CN to the RAN. 

The use of IP Multicast in the mobile station and in the multicast source enables interworking with IETF multicast and ensures backward compatibility with IP Multicast support in earlier releases.

Multicast Delivery Tree

The data is delivered to the mobile stations in the GPRS network using a multicast delivery tree of downlink GTP tunnels as shown in the following figure.
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Figure 1 Multicast delivery tree

The mobile stations attached to the same multicast service are allowed to share the same GTP tunnel. For each multicast group there is only one GTP tunnel between each GGSN and each SGSN, and only one GTP tunnel between each SGSN and each of its connected RNCs.

The multicast delivery tree is dynamic and dependent on the mobile stations listening to the multicast group. It is only the nodes that are serving members of a multicast group that maintain the GTP tunnels.

Multicast Activation

The multicast application in the mobile station is using IP multicast, and therefore uses IGMP to attach to a multicast group. The IGMP message is sent to the GGSN over IP and to be able to do this the mobile station needs to have a PDP context already active. At the reception of the IGMP message the GGSN initiates a procedure to attach the mobile station to the multicast tree of the multicast group requested by the mobile station. The procedure is described in the figure below.
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1. With an IGMP message carried over IP on an established PDP context the mobile station informs the GGSN that it wants to join a multicast group. In case of Ipv6 support MLD is used. 

To be able to send IP packets with the IGMP/MLD message to the GGSN the mobile station needs to have a PDP context for IP already established.

This message is the same as described for IP Multicast support in earlier releases, thus ensuring backward compatibility.

2. The GGSN receives the request to join the multicast group from the mobile station. If it is not already connected to the multicast delivery tree of this multicast group the GGSN uses appropriate protocols over the Gi interface to set up this connection. 

The GGSN determines the quality of service to use for the distribution of the multicast group.

The GGSN sends a Multicast context activation message to the SGSN. The message contains the identity of the user, the address of the multicast group and the quality of service that should be used for this multicast group. 

3. The SGSN informs the radio access network that the mobile station is joining this multicast group so that the proper radio access bearer could be set up for the mobile station.

The actions taken due to this message are dependent on whether there is already a mobile station listening to this multicast group in this part of the multicast tree. In that case a GTP tunnel might already be established for this multicast group. If there is no GTP tunnel already established, the RNC is added to the multicast delivery tree.

In case the Radio Access Network does not support any multicast radio bearers, this message is not sent. The SGSN does packet replication and forwards them using an already established point-to-point radio access bearer.

4. The SGSN replies to the GGSN with a Multicast activation response message and a GTP tunnel is set up between the GGSN and the SGSN if the SGSN wasn’t part of the multicast delivery tree before.

5. The SGSN notifies the mobile station of the radio access bearer and quality of service defined for the multicast session.

Multicast Mobility

The procedure at a routing area update leading to change of SGSN follows the procedure for point-to-point connections. The SGSN context response from the old SGSN to the new SGSN contains information about which multicast groups the mobile station is connected to. 

When the mobile station changes SGSN the setting up and removal of the GTP tunnels for multicast groups between the GGSN and the SGSNs depends on whether there are other mobile stations using the same path in the multicast tree. If the old SGSN has no other remaining members of this multicast group it removes the corresponding GTP tunnels towards the GGSN and the RAN. If the new SGSN has no previous members of this multicast group it needs to attach to the multicast delivery tree.
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