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1 Introduction 

This document proposes an architectural model for the support of MBMS in E-UTRAN. 
2 Discussion 

2.1 Overall architecture

Two E-UTRAN entities, eNodeB and MBMS controlling Entity (MBE), are identified in this proposal for the support of MBMS. The MBMS functionalities of these entities are listed hereafter.

· The eNodeB:

· Controls MBMS dedicated or mixed (unicast and MBMS) cells

· Supports MBMS (re)configuration and optimization functions, including counting in mixed cells (if required)

· May support dynamic MBMS radio resources reservation function for radio admission control at MBMS session start

· Supports the transmission of the MBMS session data at the radio interface according to the configuration received from the MBE

· Supports synchronization functions in Single Frequency Network (SFN) mode. 

· The MBMS controlling Entity (MBE) supports:

· MBMS bearer(s) control, e.g. transport bearer between MBE and eNodeB

· Radio Bearer Control (RBC) and Radio Admission Control (RAC) for MBMS, assisted by eNodeB dynamic MBMS radio resource reservation functions

· PDCP Header Compression on the MBMS data (if required)

· MBMS layer 2 segmentation MCS selection

· Time multiplexing of MBMS services 

· MBMS coordination and data synchronization in one or several SFN area(s).

The MBE selects the MBMS transmission mode (multi-cell or single-cell) applicable to each cell it is associated with. The selection is made based on information reported by the eNodeB.

The synchronization mechanisms applicable to the multi-cell transmission mode allow the packets associated to an MBMS session to be simultaneously sent at the radio interface within an SFN area. For this function, the MBE must be synchronized with the eNodeBs. The data synchronization could be done by timestamping each packet. If timestamps are used, the MBE should define and provide the mapping function from a timestamp to resource block.

In addition to the E-UTRAN MBMS entities, there may be MBMS aGW entities. The MBMS aGW entity performs core network functionalities and provides internetworking functions between the BM-SC and the E-UTRAN. 
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Fig 1: MBMS functional architecture

2.2 Configuration aspects

This section describes the relationship between the entities defined in the previous section and basic configuration aspects.

A cell may be configured as MBMS dedicated, unicast dedicated (no support of MBMS) or mixed (support of MBMS and unicast services).

An MBMS cell is configured with a set of common MBMS radio resources, to be shared between active MBMS sessions in order to optimise the radio resources. 

There is a many to many relationship between eNodeBs and MBEs. 

The same pool of MBEs must share the control of all the cells belonging to a given SFN area. 

Within an SFN area, different cells may support different MBMS areas.

To avoid conflicting situations where two MBEs try to send MBMS data for the same session to an eNodeB, MBEs belonging to the same a pool area may be configured to handle distinct sets of MBMS sessions. 

There is a many to many relationship between MBEs and MBMS aGW entities. 

2.3 Session handling

This section describes the main steps of an MBMS session establishment.

When an MBMS session is established, the MBMS aGW entities send an MBMS “SAE bearer establishment request” to the MBEs, indicating the QoS profile of the MBMS session and the relevant MBMS areas and sessions identities. 

Based on the information received from the aGW, each MBE can decide which of its associated eNodeBs it shall address. The MBE selects the mode of transmission (multi-cell or single-cell) applicable to each affected cell, based on information received from the eNodeBs (resources status, SFN mode, counting results from the affected cell and from the neighbour cells) and configures the MBMS RBs and associated transport bearers. 

Because each cell may use its configured set of common MBMS radio resources for sessions activated by different MBEs, the MBE needs assistance from the eNodeBs to dynamically reserve radio resources for the new MBMS session and make sure that same subset of resources is applied in the cells configured in multi-cell transmission mode.

The dynamic resource reservation performed during the admission control is described in [1]. 

3 Summary and Proposals 

The contribution presented an overview of an architectural model for the support of MBMS in E-UTRAN. It identified two functional identities in the E-UTRAN and described the interactions between these entities, as well as the interactions with the EPC. It is proposed to discuss the inclusion of this architectural option in the study area of TR R3.018.
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