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1 Introduction

It is currently agreed that E-UTRA/E-UTRAN supports two different types of Multicast Control Channels (MCCH) for Multimedia Broadcast Multicast Services (MBMS);
· One (or none) MCCH per cell for cell specific MBMS services;
· MCCH(s) sent in MBSFN area for non-cell specific MBMS services,
The Broadcast Control Channel (BCCH) indicates where the UE may find these different MCCHs ‎[1]. The purpose of this contribution is to address some MCCH related problems and discuss some possible solutions.
2 Discussion
An important property of the above-described definition is that the MCCH is associated with either cell specific or non-cell specific services. One consequence of this definition is that all cells must support at least one MCCH for non-cell specific services and another one (or none) for cell specific services ‎[2]. A problem arises, since the different MBMS over a Single Frequency Network (MBSFN) areas may overlap each other. Thereby, individual cells may end up transmitting multiple MCCHs for different purposes. The objective of this contribution is to address the problem and discuss how the UE finds the desired service in that kind of scenarios.
2.1 Multiple MCCHs for non-cell specific services
One possible solution is that the individual cells make use of multiple MCCHs (as defined in TS36.300) for control information transmission. Consequently, the BCCH needs to indicate several MCCHs used for non-cell specific services (provided by the overlapping MBSFNs) and one (or none) MCCH for the cell specific MBMS service. This might be undesirable with respect to broadcasting overhead especially if the number of overlapping MBSFNs areas becomes large. Moreover, the UE need to scan several MCCHs before it can find the desired service. On the other hand, the control information for non-cell specific services is MBSFN combinable, which is advantageous.
2.2 One MCCH per cell for all services
It could be also possible that one MCCH per cell could be used for both cell-specific and non-cell specific control information instead of having separate MCCHs ‎[3]. In this way, the BCCH needs to indicate only one MCCH, which could be useful if the number of overlapping MBSFNs areas is large. A downside is that the amount of control information on the MCCH may become very large and the control information for non-cell specific services is non-combinable.
2.3 Hierarchical MCCH
A similar kind of hierarchical MCCH structure as in UTRA/UTRAN Rel-6 could be used as well ‎[4]. One possible hierachical structure is that the BCCH indicates only a cell-specific MCCH where the cell-specific control information is transmitted. The cell-specific MCCH further indicates where the UEs find all those MCCHs where the non-cell specific control information is available. An advantage of this solution is that the control information for non-cell specific services is MBSFN combinable. Similarly, this kind of hierarchical solution could avoid some drawbacks of the above-described two solutions that may overload the BCCH with many indicators to different MCCHs or introduce one single MCCH with large amount of control data.
3 Proposal
It is proposed that RAN2 discusses the problem and adopts the hierarchical MCCH structure as a working assumption for LTE. 
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