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1. Introduction

The term SFN Area is defined in RAN3#54 meeting [ 1 ]. The definition allows that there are multiple independent SFN areas for the same eMBMS service within the Multi-cell MBMS Synchronization area. In this contribution we show that it is desirable to have also SFN operation between such different SFN Areas. Our understanding is that this is not precluded by the current definition of SFN Areas. This document seeks for confirmation of this understanding.
2. Discussion

2.1. Multiple SFN Areas
The current definition of SFN Area is:
	SFN (Single Frequency Network) Area: An 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.

An SFN area belongs only to one Multi-cell MBMS synchronization area. SFN Area is composed only of actively transmitting cells at a certain point in time.


Hence, if the coverage is not contiguous, it seems the separate areas would be different SFN Areas. 
There are mainly two reasons to cause the SFN areas not contiguous:

1. The E-MBMS service itself is deployed onto multiple separate areas.

2. It is found that the UEs only appear in certain separate areas by counting. 
The current definition gives close relationship between SFN Area and SFN operation, which could be read such that SFN operation among different SFN Areas is not possible.
2.2. The need of SFN operation of different SFN Areas

In this section we are considering a scenario where there are two SFN Areas of the same MBMS service. We evaluate by simulation how much additional interference will result if the SFN transmission in the different areas is not synchronised. 
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Figure 1 Deployment scenarios of different SFN areas of the same service within a Multi-cell MBMS Synchronizations Area
For the case of ISD (Inter Site Distance) equal to 1732m, if the different SFN areas are separated by a distance corresponding to the diameter of one cell i.e. if the guard area consists of a ‘1-ring’ of cells, there is around 1.2dB relative gain in case the two areas perform SFN operation in a SFN synchronised way compared to the case were the areas are not synchronised. 
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Figure 2 Geometry for ISD=1732m

If the ISD shrinks to 500m, the strategy of SFN operation has great impact on cell edge SNR. As figure 3 shows, the relative SINR improvement is more than 13dB if the different SFN areas are separated by a distance corresponding to the diameter of one cell i.e. the guard area consists of a‘1-ring’of cells. In other words the mutual interference between two SFN areas not being synchronised is very significant. Also for the  ‘3-ring’ guard area case, the mutual interference causes a SINR deterioration of still more than 7dB. This shows that the isolation by pathloss between the different SFN areas is even in the 3-ring case not high enough to avoid an negative impact of a unsynchronised transmission in the different areas.
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Figure 3 Geometry for ISD=500m

Summary:  if the multiple SFN Areas are close to one another, there may be great interference unless they are of SFN operation.
3. Conclusion

It is shown that SFN operation should be also possible between different SFN Areas transmitting the same service within a Multi-cell MBMS Synchronization Area.

Our view is that the current SFN Area definition does allow this.

We ask the group to confirm this understanding and to discuss if further clarification of the SFN Area definition is needed.
Such a clarification could be (additional clarification text in blue):

SFN (Single Frequency Network) Area: An 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.

An SFN area belongs only to one Multi-cell MBMS synchronization area. SFN Area is composed only of actively transmitting cells at a certain point in time. 
Multiple SFN areas within a Multi-cell MBMS synchronization area carrying the same service may exist. In this case the SFN operation extends beyond the boarders of the individual SFN areas.
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