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1 Introduction

During the RAN2#65bis meeting, it was decided to “not spend any significant effort on supporting overlapping MBSFN areas in Rel-9”, i.e. to not assume its support. The main argument is to reduce complexity. However, it was also mentioned that support for overlapping MBFSN areas can be added at the end of the MBMS Rel-9 work if this can be done without too much specification effort.
The present contribution discusses different scenarios of overlapping MBSFN areas, focusing on a scenario with national, regional and local MBSFN areas. The intent of this discussion is to ensure that if the scenarios described are deemed useful for Rel-9 MBMS work, it can be easier for RAN2 to converge to the appropriate solution towards the completion of the Rel-9 MBMS work.
2 Discussion
Figure 1 illustrates 2 scenarios of overlapping MBMS service areas:
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Figure 1: Illustration of hierarchically overlapping and flat overlapping MBMS service areas

On the left, the scenario consists of a small local service area SA3, two larger regional service area SA2 and SA4, whereby in the SA3 area also the services of the SA2 area are transmitted, and a large nation wide service area SA1 for services that are transmitted anywhere inside the yellow disk. In this scenario the overlap of service areas is hierarchical. Separate MBSFN areas need to be established, one for each colour. Without support of overlapping MBSFNs, the 4 MBSFN areas in this example must coincide with the areas of the respective colour in Figure 1. This requires an allocation of services to MBSFN areas as follows:

· MBSFN area 1 (yellow)
: service 1

· MBSFN area 2 (red)

: services 1 and 2

· MBSFN area 3 (green)

: services 1, 2 and 3

· MBSFN area 4 (purple)

: services 1 and 4

This implies several MBSFN area borders for service 1. To mitigate the interference on these borders, typically non-overlapping resources have to be allocated for MBSFN area 1, 2 and 3 and also for MBSFN area 1 and 4. This appears to be a significant drawback of the lack of support of hierarchical MBSFN areas. 

If hierarchically overlapping MBSFN areas are allowed the MBSFN areas can be chosen equal to the MBMS service areas SA1 to SA4, so there is a 1:1 mapping between MBMS service area and MBSFN area in the presented example. The (yellow) nation wide MBMS SA1 can therefore be realized by a single MBSFN area, thus any MBSFN area borders for service 1 inside SA1 are avoided. 
The 1:1 MBMS SA to MBSFN area mapping has the drawback that dynamic multiplexing of SA1 to SA4 is not possible. The definition of MBSFN areas is therefore a tradeoff with the multiplexing gain. If there is a sufficiently large number of service within a given MBMS service area, e.g. in the national SA1, then the possible multiplexing gain may already be fully exploited, such that multiplexing with services from SA2 and SA3 in the green local area does not provide further gains anyway.
The overlapping MBSFN scenario in Figure 1 on the right hand side illustrates partial overlap between MBMS SAs of essentially the same hierarchy level. The need for such overlap is assumed to be much less common. 
Interpreting the MBMS SAs as MBSFN areas, scenarios like the Figure 1 right hand side have been discussed as a means to improve service continuity for a service that is transmitted in several of the overlapping MBSFN areas. One argument against this scenario brought up in e.g. [1] is that it may lead to conflicting resource allocation requirements between the MBSFN areas, i.e. when looking to a tessellation consisting of many MBSFN areas then a resource allocation planning is required similarly to frequency planning in GSM. As only static O&M configured MBSFN areas are supported in Rel-9, this resource allocation problem is an O&M problem and out of the scope of 3GPP standardisation. It is noted that the same problem also occurs without actually overlapping MBSFN areas if adjacent cells belonging to different non-overlapping MBSFN areas shall use non-overlapping MBSFN subframe allocations.
It is noted that the BCCH SB2 MBSFN-SubframeConfiguration provides for overlapping MBSFN areas.

In case the MCCH is mapped to the DL-SCH, as proposed in [2], i.e. can be transmitted cell specifically, the added complexity of overlapping MBSFN areas appears to be minor.
3 Conclusion
One of the possible envisioned application scenario for overlapping MBSFN areas is the support of a national MBSFN overlapping with, or rather encompassing, smaller MBSFN areas which in turn may be less likely to mutually overlap. With respect to resource planning, this scenario is simple. For O&M controlled MBSFN areas, support of overlapping MBSFN areas appear to be tractable. It is up to manufacturers to support the establishing of overlapping MBSFN areas and to limit the complexity of overlapping MBSFN area allocation patterns.
We would like RAN2 to discuss this scenario, and invite feedback from operators.
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