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1 Introduction:

The dedicated carrier MBMS was discussed in recently meetings and some new concepts were introduced during discussion, for example, SFN operation, SFN Area，MBMS dedicated cells and mixed cells，etc. These concepts are easy to cause confusion. Therefore, it is necessary to clarify these concepts before further in-depth discussion.

In this contribution, the meanings of SFN operation, SFN area and SA (service area) are discussed. The new concepts of combining area and content (e.g., one TV channel) coverage area are introduced. We hope that can be useful to consummate the LTE MBMS concept.
2 Clarify the concepts in Dedicated Carrier

2.1 SFN Operation
In [1]

 REF _Ref133033724 \r \h 
[2], it is shown that air combining (radio combining) should be supported when MBMS data is transmitted, which can improve the coverage of MBMS and MBMS services performance. 
SFN operation means some network actions which can enable air combining can be implemented effectively, and these actions at least include followings aspects:

1>: Tightly clock synchronous which enable multi-path delay between different Node B’s signal is less than one CP 
2>: Services data synchronous which enable different Node Bs transmit same MBMS data on special sub-frames

Therefore, SFN operation is defined as the network operation which can enable air-combining (radio combining) effectively.
2.2 MBMS Service Area (SA)

The MBMS service area is the whole zone where at least one kind of MBMS service is available. When there is not any MBMS service can be received, it is called “out of MBMS service area”. For the scenarios of using dedicated MBMS carriers, dedicated MBMS service area is defined as the same coverage area of dedicated MBMS cell. It is worth to note that the radius of MBMS dedicated cell may be different from a normal unicast cell.
2.3 MBMS SFN Area
In the dedicated MBMS carrier, different content (e.g. different Mobile TV channel) may be transmitted in different area. When neighbor cells transmit same content (same TV channel) on same time/frequency resource, signal can be combined effectively, and signal can’t be combined effectively when difficult contents (different TV channel) are transmitted on same time/frequency resource. The MBMS SFN area may include a set of cells which transmit same MBMS service and all service can be combined effectively in this area. Therefore, MBMS SFN area is defined as the coverage of a set of cell in which all the available MBMS services of dedicated carrier are the same content and well synchronized.
2.4 Combining area

As SFN operation shown, MBMS signal can be air-combined effectively under the SFN operation. In fact, not all cells are satisfied with conditions of air-combining. Only the MBMS service (e.g., same one TV channel) transmitted from those cells on same time/frequency resource can be combined. So the combining area is always related to one special service that must be synchronous in multi- MBMS SFN areas. Therefore, combining area is defined as some sets cells’ coverage in which one special service can be combined in the air effectively.
2.5 Content Converge Area
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In dedicated carrier MBMS network, some special channel may be transmitted on some special MBMS dedicated cells, e.g., local news of city A may be transmitted only in the coverage of city A, when UE moves out of city A, UE would not receive the service any more. So for the service of city A local news, city A is content coverage. The content converge area is always related to one special service，content area is defined as the zone that one special service content (e.g, one channel) is always available during UE is roaming this area. 
3 Relationship between these concepts
The relationship of these concepts is described in the figure 1. The area in yellow is the service area in which at least one dedicated carrier MBMS service is available. The area in every green ellipse is a MBMS SFN area in which all the available MBMS services are same. There are 3 MBMS SFN areas in the figure:

· MBMS SFN area A in which channel 2 and 4 are available.

· MBMS SFN area B in which channel 1 and 3 are available.

· MBMS SFN area C in which channel 1, 2 and 5 are available.

The combining area is related to the MBMS service as shown in the figure 1:

· For channel 1, the MBMS SFN area B and MBMS SFN area C may be a combining area if channel 1 is synchronous in these 2 MBMS SFN areas

· For channel 2, the MBMS SFN area A and MBMS SFN area C may be a combining area for channel 2 is synchronous in these 2 MBMS SFN areas.
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Figure 1 Example of all the concepts
The content coverage area is related to the MBMS service as shown in the figure 1:

· For channel 1, the content converge area is total coverage of MBMS SFN area B and MBMS SFN area C.

· For channel 2, the content converge area is total coverage of MBMS SFN area A and MBMS SFN area C.

· For channel 3, the content converge area is equal to the MBMS SFN area B.

· For channel 4, the content converge area is equal to the MBMS SFN area A

· For channel 5, the content converge area is equal to the MBMS SFN area C

In addition, ,both SFN area B and C is still content coverage area of channel 1 even these two areas use different frequency layer to transmit channel 1. Under this condition, the continuity of channel 1 should be considered. 
4. Conclusion:

































































































































In this contribution, some concepts in LTE MBMS are clarified. It is necessary to nail down those concepts before further discussion on the completion of dedicated LTE MBMS concept.
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