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1.
Introduction

The MBMS Control Channel for E-MBMS like the User plane probably needs to support both cell-specific as well as co-ordinated transmission modes. The cell-specific transmission mode is needed to support the PTM-SC transmission of the MTCH, whereas the co-ordinated transmission mode is needed to ensure that the MCCH transmissions can be made to the cell edge in an economical manner.
Information about MBMS Services which share the same SFN Transmission Area can be concatenated into messages to be transmitted on the MCCH, whereas information about MBMS Services which do not share the same SFN Transmission Area has to be transmitted in different messages.
The eNodeB is informed which MBMS service can be concatenated into messages, and which radio resource configuration should be used for MCCH transmissions sent in co-ordinated transmission mode.
2.
MCCH and MICH design
2.1
MCCH multi-frame structure
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Each eNodeB is configured with the MCCH Bandwidth to be used for the transmission of the MCCH and the maximum number of co-ordinated MBMS service group which need to be supported by the eNodeB. The eNodeB divides the maximum number of co-ordinated MBMS services by the MCCH Bandwidth, to calculate the MCCH period. The MCCH resource block defined by the MCCH Bandwidth and the MCCH Period is logically split into one instance for each MCCH service group and each instance is allocated a MCCH Service Group Number. 
The UE would need to be aware of the MCCH bandwidth being used by the cell, if greater than one Resource Block. This would be signalled to the UE in the system information of the cell.
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The above example illustrates that an MBMS service transmitted in SFN mode across an MBMS Transmission Area can be mapped to different MCCH Groups in different eNBs which make up the MBMS Transmission Area, even though the MBMS MTCH transmission is being sent on a single resource across the MBMS Transmission Area. This is because a different group of MBMS services are sharing the MCCH Service Group in each area. 
2.2 Configuration of the eNodeB

As stated previously, each eNodeB is configured with the MCCH Bandwidth to be used for the transmission of the MCCH and the maximum number of co-ordinated MBMS service group which need to be supported by the eNodeB. It is assumed that this configuration is completed either via the O&M or via MCE.
When an MBMS service starts, the eNodeB is informed using MBMS Session Start Request whether this service is being transmitted using co-ordinated transmission mode. If co-ordinated transmission mode is used, the eNodeB is informed to which MCCH Service Group Number the MBMS Service belongs. 
If multiple MBMS Services are part of the same MCCH Service Group then the eNodeB is either informed of the order of the MBMS services within messages sent to the MCCH Service Group, or it can be assumed by the eNodeB based on a rule, e.g. in ordered based on Service ID. 
The mapping of MBMS service to MBMS Service Group in a cell is not known by the UE.

2.3 MICH 
The MICH provides the UE with a power efficient indication of whether the UE should try and receive the MCCH. The MICH should be able to provide scheduling information to the UE, to allow the UE to know when it should receive the MCCH. 

The scheduling information has two dimensions, firstly the location in the MCCH multi-frame structure of the MCCH transmission, and the second is for which services the UE should monitor the MCCH. Further work is definitely required to understand the most efficient coding of the MICH, and whether this design would be too inefficient.
In the case where an MCCH transmission is purely in support of a neighbour cell transmission of the MCCH, the MICH would not indicate that an MCCH transmission is occurring for a service in that MCCH Service Group.

3.
Conclusion

This document discusses the issues relating to MCCH transmissions across a network, and proposes that the following definition is agreed:
MCCH Service Group: Co-ordinated radio resource where MBMS control messages are transmitted for a specific MBMS service or group of MBMS services such that SFN combining gains can be achieved.
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