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1 Introduction 

In RAN3, it has been identified that the deployment method for the MBMS specific carrier is static method (e.g. O&M configuration) without the dynamic SFN management. For the MBMS mixed carrier scenario, a preliminary suggestion has been made that the dynamic SFN scheme is an optional scheme for further study. The motive of this contribution is to investigate several details of dynamic SFN management.

2 Discussion

2.1 Background

For the subscription related MBMS services, the SFN management scheme based on O&M configuration is limited in flexibility and can not adapt to the distribution aspect of the users interested in a certain MBMS service. To a certain extent, the static way of the SFN management is easy to apply and reduces the complexity of SFN management prominently, but it also results in a waste of the radio network resources (e.g. both radio resources and transport resource). 

For example, if the O&M based SFN scheme is utilized, the MBMS content should be always sent within the fixed SFN area during the time interval between two configuration events. Therefore the O&M based SFN scheme is characteristic of the static method. In brief, the weakness of static SFN scheme is discussed as follows:

· Being unaware of the distribution feature of MBMS related users across the radio network, the O&M based SFN scheme will inevitably waste the radio resources and transport resources of the cells without users interested in the related MBMS services. Especially, in order to make up for the lack of knowledge of where the MBMS interested users are located, the SFN area configured by O&M should be large enough from a network plan point of view. 

· The larger of static SFN coverage, obviously the more waste of radio & transport resource. The fundamental cause of this trend is that the distribution feature of users interested in the related MBMS service is not considered in time. This clear contradiction is a very hard nut to crack without the support of dynamic SFN scheme.

Although the dynamic management of an SFN area is more complex than the static one, it is an efficient method to improve efficiency of the radio network in consideration of the weakness of the static scheme mentioned above. So, we propose to consider dynamic SFN management to optimize performance of radio network according to the aspects of MBMS services.

2.2 Dynamic management of SFN

Naturally, to count the interested UE based on a cell is a basic method that supports the SFN area to promptly match the distribution of users who are interested in the related MBMS service. The concrete counting method ought to be designed depending on the feature of MBMS transport in the LTE system and is FFS. The premise of discussion below is that the counting results have been correctly obtained.

The topological information of the network should be used to manage an SFN area. From this point of view, the node which responsible for SFN management is likely located above the eNodeBs, such as MCE (MBMS Control Entity). For the consideration given above, our main concern is to discuss the method on how to deploy the coverage of SFN dynamically depending both on the distribution information of users interested in a certain service, and on the topological information of the network. In brief, the nature of the dynamic SFN study is to design a rational way for the network to automatically select the suitable cells and join them into the final SFN area. The criterion whether a cell should be chosen or not is directly based on the macro-diversity performance of the cells at the edge of an SFN area. 

The counting procedure is applied at cells that belong to the initial SFN area configured by the O&M. The initial SFN area should match a certain MBMS service area. As soon as the counting result is successfully obtained, according to a rational principle the network can automatically create the final SFN area used to transmit the MBMS service. Now we discuss the principle of cell choice.

The core of the SFN mode is based on the transmission macro-diversity over multiple cells. The performance of the macro-diversity should be ensured at first when the final SFN is dynamically created.

On the basis of the assumption that the performance of the macro-diversity needs protection, the cell (called as cell-B) without the interested UE should not be carelessly excluded while the cell (called as cell-A) with users interested in the related MBMS service is joined into the final SFN.

A simple way on how to select a cell-B and join it into the final SFN is to directly choose these cell-Bs adjacent to the cell-As. Based on this choice scheme, the performance of macro-diversity in cell-A is naturally protected but the resource of the radio network is wasted to some extent. 
For a further optimization, a limitation shall be imposed on the simple choice scheme given above. Such as, based on certain mechanism, it may be known that there is the interested UE on the edge of a cell-A which borders a cell-B, the cell-B will be selected into the final SFN , Moreover, if the number of cell-As directly adjacent to a cell-B are more than 1, the cell-B will also be selected into the final SFN, if need ,the details of the limitation for optimization may be further study. The new SFN based on the counting scheme is figured as figure 1.
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Figure 1:

Example of the SFN area management

As a result of the discussion above, the simple principle for network to dynamically manage the SFN is described as follows:

According to the counting result, the new SFN area is created dynamically. This new SFN area may consist of both the cell-As and the cell-Bs. The number of cell-Bs joined into the final SFN is as few as possible on the premise of a good macro-diversity performance in the edge cells of the final SFN.
3 Conclusion

As a result of the analysis above, we consider that it is necessary to support the dynamic SFN management in order that the SFN area on which the MBMS services are transmitted is capable of adapting to the change of the user’s distribution. 
For the dynamic SFN management, a proposal is submitted that an SFN created automatically should include not only the cells with the users interested in the related MBMS service located in, from a macro-diversity performance point of view, but also the cells adjacent to the cells in which the users interested in the related MBMS service exist based on the proper selection mechanism.
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1a:  O&M based SFN area management (Static)
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1b:  Dynamic SFN management based on simple selection scheme
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