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Architectural overview of MBMS 

S2 adhoc meeting on MBMS (Bath, UK) could not agree on an architectural overview for MBMS services. This paper provides material for a further discussion on this topic by considering two possible ways for achieving IP multicast protocol support. It also provides overview of possible architectures to achieve such interoperability. This contribution is only an architecture overview for multicast part of MBMS and does not address issues like radio optimization, mobility management etc. in detail.

Figure 1 shows a scenario for an IP multicast interoperability with MBMS with terminal split. For user devices like a PC, pocket PC, PDA etc to work with MBMS in the same way as any IP multicast session (a requirement mentioned in TR 23.846), the 3GPP network must be able to interoperate with the following protocols

· IGMP

· SAP 

· SDP

IGMP is needed for joining and leaving the session while SAP and SDP are used for session announcement purpose. These protocols normally terminate on the first hop router. In 3GPP case there are two possibilities. 

Option 1

In this option, GGSN acts as the first hop router and these protocols terminate at the GGSN.

Option 2

In this option, the terminal itself can use 3GPP specific protocols for MBMS, facing towards the 3GPP network. For the case of terminal split however, MT converts IGMP messages from say an attached PC to 3GPP specific messages and also sends to the PC, SAP, SDP and IGMP messages, based on 3GPP specific messages it receives from the 3G network. The GGSN act as the termination point for multicast SAP and SDP based inbound session announcements and convert them to 3GPP specific protocols, to be transmitted in return to the terminal.

In addition to support for these protocols, the 3G network must also support multicast addresses for the terminal devices and also for GGSN (the entity acting as a first hop router). The MBMS architecture can make a reasonable assumption that the entry point to 3G network for MBMS content traffic is able to accept multicast traffic addressed to it, irrespective of the origins of this traffic.  Therefore the relationship between a content provider and service provider clearly resides beyond the scope of 3GPP architectural considerations.
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Figure 1

Architecture 1

Architecture 1 is similar to some of the other proposals discussed in last S2 MBMS adhoc meeting and is shown in Figure 2. The architecture also specifically indicates that the relationship between service provider and content provider is outside the scope of 3GPP discussions. It also indicates support for IETF protocols that would be needed at different nodes according to the two options discussed previously and identified in Figure 1. 
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Figure 2: Architecture 1

Architecture 2

Figure 3 shows another possible architecture for MBMS. In this case, an SGSN bypass for user plane i.e. 1 tunnel is assumed (a Rel 6 work item ??).  For this architecture, multicast control signaling is supported via PS domain control plane signaling i.e. only option 2 as described previously is being considered in this architecture. Also UE functional split, (Rel 6 work item) is being considered. These distributed elements of the terminal environment (MT + TE) are assumed to be able to use IETF multicast to request and receive service. Therefore if the terminal model is logically  TE((MT((UMTS(, then the MT must provide IETF multicast service toward TE.

The multicast GGSN, is a new entity introduced that is functionally different from a GGSN. The multicast GGSN shown in Figure 3 can either have an APN for general multicast services or for a particular media stream. All multicast GGSNs of a service provider are assumed to be receiving mutlicast sessions from MBMS servers. Instead of being an anchor point for GTP tunnel, multicast GGSN would be sort of a “virtual” GGSN with GTP being re-homed on a new GGSN without the terminal’s knowledge, if required by handover. The solution would require the optimization of the GTP to run between the GGSN and the RNC without being relayed through the SGSN.  Also it should be noted that the objective of using the GTP in this case is to deliver IP multicast datagrams to the RNC, not to deliver packets to a particular terminal i.e. GTP tunnel and the traffic there in should be targeted at the RNC, not at a terminal
The SGSN performs the following MBMS related functions: 

· Service subscription and authorization management

· Negotiation of cipher keys with RAN to deny access to service by non-subscribers

· Mobility management – multicast GGSN acts as first hop router for IGMP, SAP and SDP messages with SGSN acting as a IGMP proxy for mobility management.
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Figure 3: Architecture 2

Optimization of Architecture 2 

Allowing the multicast packets to be transmitted all the way to the RAN can optimize routing and minimizes the bearer plane derived overhead within the PS domain.  Such an optimization would still require the implementation of a multicast radio bearer for efficiency of the radio resource, however it would not require the implementation of a multicast GTP tunnel.
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