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1. Introduction
Four terms, Multi-cell MBMS Synchronization Area, SFN (Single Frequency Network) Area, Maximum SFN Area, and SFN Guard Area have been defined in the RAN3 meeting #54. 
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In this paper, some issues about dynamic SFN area configuration are presented and discussed based on these definitions.

2. Definition
To make the discussion convenient and clear, some definitions about characters of dynamic SFN area are given in the following sentences:
Dynamic SFN (Single Frequency Network) Area: A dynamic SFN area consists of a group of cells with contiguous coverage where all cells are using the same radio resources in the same frequency band, to synchronously transmit a single MBMS service. And, there is at least one UE receiving the corresponding MBMS traffic in each cell of the dynamic SFN area at certain time point.

A dynamic SFN area belongs only to one Multi-cell MBMS synchronization area. Dynamic SFN Area is composed only of actively transmitting cells at a certain point in time. 
3. Discussion
Here, we discuss the relationship among several dynamic SFN areas belonging to the same multi-cell MBMS synchronization area. 
3.1. SFN areas combination
Dut to the definitions above, it is possible that some cells without contiguous coverage may transmit the same service and have the same resource, which means there are several SFN areas for one MBMS service.
In this case, these SFN areas may overlap each other because of the mobility of dynamic SFN areas. Their guard areas (SFN guard area) may be broken; these SFN areas will enter each other.  Since they have the same MBMS service and utilize the same radio resource, it is possible and necessary to merge these SFN areas into one large SFN area. In this situation, the status of cells in the SFN area should be considered, e.g. they can be divided into three kinds, cell in SFN area, in SFN guard area, and outside SFN area and SFN guard area. If the SFN area changes, there will happen the cell status transfer from one to another. 
Before SFN areas are merged, the network needs to know what the topology of these SFN areas is like, how the SFN areas move. At this point, a list of adjacent cells is very helpful; it will tell us about what the border of SFN area is, which part of SFN area is overlapped. If the list of cells in SFN guard area is available, it will be better to know the change of SFN area. With the list, we can adjust the SFN area, e.g. to add some new cells into the SFN area or to kick out some old cells that there is no corresponding users in it.
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Figure 1: SFN areas combination
3.2. SFN areas split
On the other hand, it is possible for one SFN area to split into several small SFN areas because of SFN area distortion. The UEs in SFN area move in every direction, maybe opposite direction, then the size of SFN area will change In case of dynamic SFN area,.Some UEs move from some cells to other cells. This may make some busy cells (that used to be) vacant. According to dynamic SFN area configuration, these vacant cells can not be part of SFN area any longer; they are kicked out of the SFN area. So, the topology of SFN area changes and SFN areas split may happen.

When SFN area is divided, the system will update the locations of the UEs. And, the list of adjacent cells will refresh, including the SFN guard area. By this way, the network can know what the SFN area looks like after being divided. 
The system will monitor how the SFN area moves. It is optimal to trigger the SFN area split by event, while sub-optimal by periods. 
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Figure 2: SFN areas splitting
4. Conclusion

In this paper, some issues about dynamic SFN area configuration in one multi-cell MBMS synchronization area have been discussed, based on the existing definitions. Also, there are many problems needed to be clarified and discussed.
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