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Introduction

The Multimedia Broadcast and Multicast Service (MBMS) provides unidirectional point to multipoint transmission of data to multiple subscribers. Initial requirements for MBMS (TS 22.146) have been written by SA1 and are being further refined. SA2 should define the architecture to fulfil these requirements. 

This Tdoc deals with Multicast service. Nortel Networks provides another document for discussion on Broadcast service.

1 Different levels for a Multicast service

Multicast service should allow saving of resources along the path between the Server of Multicast information and a destination point: the Multicast server can send the same multicast information one time to a destination point to which multiple users have access. The destination point is in charge of distributing the Multicast information to the users. 

The interest of resource saving depends on the distance between the Multicast Server and the destination point and of the resource criticality along this way.

Destination point can be positioned differently in the UMTS Network:
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· Destination point can be in the GGSN, in this case providing IP Multicast between the Server and the GGSN would save resources of the IP network.

· Destination point can be in the SGSN, more resources can be saved compared to the previous case by use of Multicast PDP context that save IP Backbone resources between the GGSN and the SGSN.

· Destination point can be in the UTRAN, more resources can be saved compared to the previous case by use of Multicast RAB that save Iu resources between the UTRAN and the SGSN.

· Destination point can be in the UE, more resources can be saved compared to the previous case if radio resources are shared between many Ues over Uu interface between the UEs and the UTRAN.
2 What could be done currently

According to current Gn, Iu and Uu interface specifications and current specifications of PDP Context and RAB, only the IP Multicast over Gi interface can be supported with no change in the specifications.

This could be done via an IP Multicast function in the GGSN (IGMP support by the GGSN, APN dedicated for a Multicast service) and this would allow sharing and saving of IP Network resources between the GGSN and the Server of Multicast information.

Nortel Networks thinks that, for a first step, this IP Multicast over Gi is provided to support the MBMS Multicast Service.

3 What could be enhanced to save more resources

3.1 Multicast over Gn and Iu interfaces

Proposals have been done to provide Multicast services through activation of Multicast PDP Contexts and Multicast RABs. Nortel Networks would be in favor of studying this approach but thinks that many open questions remains on Multicast requirements:

3.1.1 Share of resources of the UMTS Network is interesting only if share of radio resources is provided:

One goal of Multicast service is to save some critical resources by sharing resources between many users expecting to receive the same multicast information.

But when a packet is sent to a mobile over a PDP context, it is transferred to the mobile over a dedicated channel. As a consequence, the radio interface  is not shared between different active mobiles. Multicast PDP Context and Multicast RABs allow sharing of resources of the UMTS Backbone network but this does not provide sharing of radio resources. 

The radio interface resources are more critical than IP resources in the UMTS Network. There is an interest to specify Multicast PDP context and Multicast RAB concept only if Multicast over the radio can also be provided.

3.1.2 Multicast PDP context and Multicast RAB adds complexity:

Nortel Networks thinks managing Multicast PDP Contexts and Multicast RABs will bring complexity to the UMTS Network:

· Many mobiles will have to share a unique PDP address.

· The management of Multicast PDP contexts and Multicast RABs will be more complex that the current PDP Contexts and current RAB: 

· PDP Context Activation procedure change: creation/deletion of Multicast PDP Contexts and Multicast RAB based on the first UE/last UE interested in a Multicast service

· Multiplexing of Multicast PDP contexts with Multicast RABs to be specified

· RA Update and SRNS relocation procedures change in order to update Multicast PDP Context and Multicast RAB used by the UE

· The link between the Multicast resources shared between many UEs and the state of each individual UE state has to be clarified: for example, should a SGSN page a UE in IDLE state in a group of destination UEs before sending the multicast information?

· …

3.2 Multicast over Uu radio interface

In order to gain resources with Multicast in the UMTS Network, sharing of radio resources should also be provided: the users of a Multicast RAB should listen to the same shared channel.

Nevertheless, the following questions should be answered:

· Is the multicast of multimedia application adapted to the roaming case?

· When the UE moves to a new cell where the Multicast application was not sent, the RNC has to send the information on a new shared channel in the new cell: some multimedia information may be lost and this may not be acceptable, for example, for a video application.
· As multicast information may not be available at the same time in all the cells, a UE arriving in a new cell where the application is multicasted for other Ues, will catch the information and will get it with a timing difference (UE may loss some information or may get repetition of information) compared to the flow it had previously received in the previous cell.
· What is the probability to share resources?

The probability to have many mobiles requesting the same multicast service while they are under the same cell may be low. If this number is low, it is not clear that multicast of the information is really interesting due to the complexity it brings and the poor usage of the shared channel compared to the use of a dedicated channel (individual power control and QoS). If the number is high, why not broadcast?
Stage 1 requirements should be clarified in order to determine if Multicast will be shared by many mobiles per cell.

4 Conclusion

The requirements on multicast for multimedia application are currently not clear. Mapping multicast to the UMTS radio interface may be a difficult task.

We suggest that a phased approach for Multicast service of MBMS is adopted:

· Step 1) in order to remain realistic with existing specifications, a minimum support of Multicast service could be done via GGSN support of IP Multicast over Gi interface. 

· Step 2) an enhancement can be studied to provide Multicast PDP Context, Multicast RABs and Multicast radio channel when questions raised in previous chapter will be answered.
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