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Introduction

A RAB has to be established between the SGSN and the RNC to transport MBMS data. During previous SA2 meeting(s), proposals have been made to allow the SGSN to send only one “RAB establishment request” to the RNC for all the UEs that have activated a MBMS service. This unique RAB establishment forces the sharing of a single Iu Control plane (context) and of the Iu User Plane between all the UEs that have activated the same MBMS service via the same SGSN and same RNC.
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The purpose of this document is to discuss if Iu Control plane and Iu User plane should be shared between UEs or should be dedicated to each UE.
Discussion

Share of Iu Control plane

One MBMS requirement is to send MBMS multicast data only on the cells hosting interested UEs. 

The SGSN has no visibility of the cells the RNC manages and the SGSN does not see the cells the UEs interested in a MBMS Multicast service camp on. As a consequence, the SGSN cannot decide to which cell the MBMS multicast information shall be provided. This can only be done by the RNC which has the cell visibility.

With Iur, it should also be noted that some UEs attached to a SGSN can roam in a cell under an area out from the SGSN coverage. Only the RNC knows the UE cell location.

As a consequence, the RNC shall know the UEs that are interested in the MBMS data in order to send data in the appropriate cell.

To allow that, the RNC needs to track all the UEs which are interested into a given MBMS service i.e. have a context for each UE, and have in the context the list of MBMS services of interest. This means that a dedicated UE context is needed in the RNC i.e. SRNC. 

On the procedural level, it is proposed to extend current procedure so as to minimise impacts introduced by MBMS. It is proposed that one RAB establishment procedure shall be done for each UE activating the service. The Iu Control Plane shall not be shared between UEs accessing to the same MBMS service.

Note that in order to avoid an important flow of RAB establishment request at DL data reception and in order to keep similarities with current PDP Context activation process, RAB establishment request should be sent to the RNC at MBMS Service activation of each UE. However, the RNC needs not allocate any radio resource to the UE i.e. keep the UE in CELL_PCH or URA-PCH state.

Example of problems that would be difficult to resolve if the RNC does not know which UE is involved in the MBMS call:

· when RNC receives MBMS DL PDUs, it does not know the interested UEs not their individual UE RRC states:
· a RAN paging is mandatory for all UEs (even if some are in dedicated mode)

· all UEs interested in the service have to answer so that the RNC decide where to forward the data:
· how does the RNC decide on the paging area since its UEs can e remotely connected with the Iur interface. Should the RNC page on all its Iur interfaces ? 

· how the RNC can know that it has received all the paging answers to determine if a dedicated or common channel has to be used

· how the UE mobility is managed?

· if the paging is only done under current RNC (C-RNC) area, the paging cannot reach UEs that are under other RNC area but linked to the current RNC via Iur: some UEs interested in the service will not be paged
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Share of Iu User plane

In order to allow save Iu resources, it should be possible to share the Iu user plane between UEs receiving the same MBMS data between a SGSN and a RNC.

To allow backward compatibility with RNC or SGSN not supporting this service, this should remain an option in both the SGSN and the RNC.
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Note: it could be noted that this proposal supports Iu Flexibility.

Gn Interface

The model of separate control plane contexts and a single user plane connection is also applicable to the Gn interface. As with the Iu interface, this model has the following advantages:

· Easy support for per-UE behaviour such as subscription checking and policy management.

· Alignment with existing UMTS procedures so that all system aspects such as:

· mobility,

· CAMEL,

· billing 

· Iu-flexibility can be applied to MBMS with minimum disruption.
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Conclusion

It is proposed to add the following text in the MBMS TR 23.846:

 “In order to allow the RNC to manage the UTRAN UE mobility for MBMS service as well as for non-MBMS services, a MBMS specific context shall exist in the RNC for each UE activating a MBMS service and the Iu Control Plane should not be shared between UEs: one RAB establishment procedure shall be done for each UE activating a multicast MBMS service. A dedicated Iu Control plane shall exist for each UE activating a MBMS multicast service. In order to save resources over Iu, an Iu user plane between a RNC and a SGSN can be shared between UEs for the transport of data for the UEs that have activated the same MBMS multicast service.”
On the Gn interface, a separate control plane shall be used for each UE with an active MBMS connection. A shared user-plane may be applied to all UEs in the same SGSN”
The following descriptions is also proposed for the chapter 7 of the MBMS TR 23.846:

MBMS multicast service activation

The activation procedure registers the user in the network to enable the reception of data from a specific MBMS multicast service. The activation is a signalling procedure between the UE and the network. The procedure is similar to the PDP context activation with the addition that user planes can be optimised to share resources between UEs that activate the same MBMS multicast service.
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The activation of an MBMS multicast service

1. The UE sends an Activate MBMS PDP Context Request to the SGSN. The SGSN creates a UE specific MBMS context which stores the parameters of the activated MBMS multicast service.

2. Security Functions may be performed.

3. The SGSN sends a Create MBMS PDP Context Request message to the affected GGSN. If it is not the first UE activating this specific MBMS multicast service between this SGSN and the GGSN, the GTP user plane can be optimised and shared between all the UEs requesting the same MBMS multicast service. 
4. If it is the first GTP tunnel for this specific MBMS multicast service on the GGSN the GGSN joins the IP multicast for the requested multicast IP address on the backbone to connect with the MBMS data source (MB-SC).
5. The GGSN confirms the establishment of the MBMS context if performed according to step 3).
6. The SGSN sends a RAB assignment request to the RAN in order to establish the Iu Control Plane and a UE specific MBMS context in the RAN. An optimisation of Iu user plane can be done to share Iu user plane for many UEs activating the same MBMS multicast service between a SGSN and a RNC.
7. The SGSN sends an Activate MBMS Context Accept to the UE. In addition the SGSN may indicate a cipher key for the MBMS multicast service.
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