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1 Introduction 

In RAN3, it has been identified that the deployment for the MBMS specific carrier is a 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 motivation 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 it can not adapt to the distribution of the users who interest in a certain MBMS service. It is a static method for MBSFN area management. The static way of the SFN management is easy to apply and to reduce the complexity of SFN management prominently, but it also leads to the waste of some radio network resources (e.g. both radio resources and transport resource). 

For example, if the O&M based MBSFN is used, the MBMS content should always be sent in a fixed SFN area till the next configuration event triggered. Therefore the O&M based SFN scheme has the characteristics of static method. In brief, the weakness of static SFN scheme is discussed as follows:

· Being unaware of the distribution scheme of MBMS related users, the O&M based SFN scheme will inevitably waste the radio resources and transport resources of the cells without users who interest in the related MBMS services. Especially, the SFN area which is configured by O&M should be large enough, to compensate the unknowledge of users’ distribution situation. 

· The larger of static SFN coverage, the more waste of radio & transport resource. The fundamental of this trend is that the users’ distribution change  in a MBSFN area is not considered in time. This contradiction can be solved by supporting the 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 the efficiency of the radio resource in the network with consideration of the weakness of the static scheme as mentioned above. Therefore, we propose to consider dynamic SFN management to optimize performance of radio network for MBMS services.

2.2 Dynamic management of SFN

Naturally, to count the interested UE within a cell is a basic method that supports the SFN area to match the distribution of users who are interested in the MBMS service. The concrete counting method ought to be designed depending on the feature of MBMS transport in the LTE system and it 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. 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, and on the topological information of the network.  The main purpose of dynamic SFN management is to select the suitable cell which can be joined into the MBSFN. The criterion whether a cell should be chosen or not is based on the macro-diversity performance of the cells at the edge of an SFN area. 

The counting procedure is applied to the initial SFN area. The initial SFN area should match a certain MBMS service area. As soon as the counting result is obtained, according to the principles, the network can automatically create a SFN area which is different with the initial SFN area and it is used to transmit the MBMS service. 

The principles are:
The SFN mode is designed 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 a protection, that the cell (called as cell-B) without the interested UE should not be excluded simply 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 choose the cell-Bs which located adjacent to the cell-As. The performance of macro-diversity in cell-A is protected by this way but the resource of the radio network is wasted to some extent. 
For a further optimization, some limitations shall be applied to the simple choice scheme given as above. Two limitations are proposed for the enhanced scheme.
In the first approach, it is independent of LTE_IDLE or LTE_ACTIVE, when UE finds it is in the edge of SFN guard area, it is possible for MCE to add the neighbor cell which borders the edge cell of SFN area into final SFN area, the corresponding signaling procedure is shown as follow:
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1. When an UE recognizes that it is being in the edge of a SFN guard area, it sends an SFN UPDATE INDICATION Message to the eNB1.

2. eNB1 sends the SFN UPDATE Request message to MCE.

3. MCE decides to add a new cell to final SFN.

4. The SFN UPDATE Response message may be received by eNB1.

5. MCE sends Resource Coordination message to eNB2 to control the usage of related radio resource for interference considerations.

6. eNB2 sends Resource Coordination Response message to MCE.

For the second approach, if the MCE is responsible for SFN dynamic management, according to the network topological information, it is possible for MCE to add the neighbor cell into final SFN area despite that there is no interest user in the cell. However, for the purpose of efficient resource, if the cell without MBMS interest user is only adjacent to a single SFN cell, it may be excluded from final SFN area.
Based on the above optimized selection mechanism, the final SFN area may improve the efficiency of the radio network and take into account the mobility for the UE. The static SFN management, simple SFN management and dynamic SFN management are figured as Figure 2.


[image: image2.emf]

[image: image3.emf]1a:  O&M based SFN area management (Static)
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Figure 2:

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 SFN area can be re-created dynamically. This new SFN area may consist of both kinds of cells which are mentioned as cell-As and cell-Bs. The number of cell-Bs joined into the final SFN is as few as possible without the impact on the 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  the change of the user’s distribution. 
For the dynamic SFN management, it is proposed that an SFN created automatically should include not only the cells with the users interested in the certain MBMS service, but also the possibility of adjacent cells without the users interested in.
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1a:  O&M based SFN area management (Static)
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