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1. Introduction

This contribution provides discussion on a further E-MBMS radio broadcast scenario which hasn’t been currently identified and briefly outlines its impact in the current E-MBMS work.
2. Exposition
A dedicated MBMS cell is supported by a macro (wide area coverage) radio cell and is overlaying a Unicast service cells clutter. This is depicted in figure 1.
Under this scenario:
· MBMS and unicast are transmitted on separate carriers.

· The MBMS carrier is operated under SFN (contiguous MBMS cells).

· The Unicast cells are not necessarily synchronized.
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Figure 1: Dedicated MBMS and unicast carriers.

The operator will select, according to the amount of available resources, one or more carriers for the purpose of MBMS. However, the amount of resources for MBMS services will vary in time and areas. Part of these resources shall be temporarily available for other purposes, such as Unicast services.

As a consequence, the mixed (simultaneous) use of an OFDM carrier for MBMS and Unicast services, while maintaining the roll-out approach of an MBMS macro overlay, needs to be conveniently analysed. It leads to a novel situation, where some resources are used for MBMS purposes from given locations (macro cells), and remaining resources are used from other locations. This scenario is illustrated in Figure 2.
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Figure 2: Mixing MBMS and Unicast-only cells in an OFDM carrier (FDM).
Under this scenario:

· MBMS and Unicast share the same carrier (FDM).

· The MBMS part operates as SFN; therefore it is synchronized with adjacent MBMS cells.

· The Unicast part operates as independent cells, which are not necessarily synchronized.

· The Unicast-only cells are not necessarily synchronized with the mixed MBMS/Unicast cells (and vice versa).

This scenario potentially allows for dynamic resource allocation for MBMS and Unicast parts. However, it also poses interference issues, which share some similarity with the interference coordination applied to Unicast only. Further analysis in the performance impact should be left to RAN WG1.

3. Discussion

It is necessary to clarify whether this scenario should be addressed in this phase of E-UTRAN standardization or not.

This scenario assumes that there is a mechanism of radio resource assignment between different E-NBs. This assignment may be related to MBMS Session Start/Stop messages, further on to MBMS counting mechanisms, or to congestion scenarios of the resources devoted to Unicast. These triggering events need to be addressed in short time delays and as a result, need dynamic radio resource management mechanisms. However, for the specific case of “exchange” of resources between eNBs transmitting MBMS over a given area and eNBs providing Unicast services in that particular area, fairly simple mechanisms bi-directional mechanisms will be sufficient (distributed cooperative mechanisms do not seem to be necessary here).
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