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0 Abbreviations

	E-MBMS
	Evolved Multicast Broadcast Multimedia Services

	E-UTRAN
	Evolved UMTS Terrestrial Radio Access Network

	SFN
	Single Frequency Network


1 Introduction

In the framework of E-MBMS provision in SFN operation, it is necessary to clarify the relationship between an SFN Area and the MBMS Bearer Services being supported. For this purpose, the introduction of an SFN Service Area concept is introduced.

As a result, there are three separate proposals for approval in section 3.

[Please note that in the framework of E-MBMS, the acronym SFN may be replaced by a more appropriate one in the coming future.]
2 Exposition
The definition of MBMS Service Area is compiled in [25.346] as:

MBMS Service Area: The area in which a specific MBMS Bearer Service is available. It is defined individually per MBMS Bearer Service. [4]
The reference [4] is directed at [23.246], which in turn states:

MBMS Bearer Service: the service provided by the PS Domain to MBMS User Services to deliver IP multicast datagrams to multiple receivers using minimum network and radio resources.
MBMS Service Area: The area within which data of a specific MBMS session are sent. Each individual MBMS session of an MBMS Bearer Service may be sent to a different MBMS Service Area. This MBMS Service Area is the same or a subset of the Multicast or Broadcast Service Area as defined in TS 22.146 [2]. An MBMS Service Area smaller than the Multicast or Broadcast Service Area is typically used for localized services.

For the sake of completion, following [22.146] definitions are provided in this document as well:

Broadcast service area: The area in which a specific broadcast service is available. It is defined individually per broadcast service. The broadcast service area may represent the coverage area of the entire PLMN, or part(s) of the PLMN’s coverage area. The broadcast service area is the sum of all local broadcast areas offering the same service.

Local Broadcast Area: The area of a broadcast service, where the service content is the same. One broadcast service may have different content in different local broadcast areas.

Multicast service area: The area in which a specific multicast service is available. It is defined individually per multicast service. The multicast service area may represent the coverage area of an entire PLMN, or part(s)
 of the PLMN’s coverage area. The multicast service area is the sum of all local multicast areas offering the same service.

Local multicast area: The area of a multicast service, where the service content is the same. One multicast service may have different content in different local multicast areas.

It is interesting to note that:
· The MBMS service area is defined individually per MBMS Bearer Service and session

· The definitions don’t treat aspects related to the geographical unity of the area vs. areas composed of different, geographically disjoint areas
· The definitions don’t deal with radiofrequency aspects.
· The definition of local areas may suggest that these are single, non-disjoint areas.

The current definition of SFN Area is given in [R3.018]:

Multi-cell MBMS synchronization area: consists of a group of cells having the same frequency band allocated with contiguous coverage, in which all the cells are capable to be synchronized and have the possibility to transmit MBMS data in SFN mode. Multi-cell MBMS synchronization areas may be configured independently from MBMS Service Area configurations. Multi-cell MBMS synchronisation areas are capable of supporting one or more SFN areas.
For a given geographical area and a given frequency band only one Multi-cell synchronisation area shall be defined, i.e. multiple Multi-cell synchronization areas in the same geographical area have to be defined on different frequency bands.

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 identical MBMS data. An SFN area belongs only to one Multi-cell MBMS synchronization area. Multiple MBMS services can be provided in a single SFN area. (e.g, multiple TV channels in one coverage area)
It is interesting to note that:

· The SFN area refers both to a geographical area and to a radiofrequency set, and not including more than one frequency band.

· There is no relation between an MBMS service area and an SFN area. However, while an SFN area may relate to multiple MBMS services, an MBMS service area is related to a unique MBMS bearer
· The SFN area is defined as a single area (i.e. is not a set of disjoint areas). The MBMS service area is not necessarily a single contiguous area

· An example is in general improper of a definition, for this reason it is proposed to delete the sentence in brackets at the end of the SFN Area definition.

2.1 Requirements
It is necessary to establish the relationship between SFN areas and MBMS services, and to indicate any relevant relation to MBMS Service Areas. 
2.2 Discussion

For the stated purpose, it is useful to establish following definitions, in line with those already existing in the previous specifications.

SFN Service Area: Set of radio resources from some or all of the cells of an SFN Area that are being used for a specific MBMS Service Area.
The relationship between SFN areas, MBMS Service Areas and the proposed SFN Service Areas are as follows:

· Since the SFN area has a radioelectrical nature (and in consequence relates to a geographical radio coverage), and the MBMS service area has a geographical one, the SFN Service Area is defined as a kind of intersection, or a kind of “footprint”, of the MBMS service area on the SFN area. 
· An SFN Area supports one or more SFN Service Areas related to different MBMS Service Areas.
· The case where the SFN Service Area results in disjoint coverage (i.e. made up of disjoint coverage areas) because the MBMS service area is itself disjoint is not excluded. However, in this case the radio resources of the different “Sub-SFN Service Areas” do not need to be the same.
· The case where the radio resources of a single cell are being used for an MBMS service is an exceptional one that is not excluded. SFN operation may still be necessary in order to control interference from neighbouring cells.
Taking into account this definition, it is now possible to state:

· When the MBMS Service Area consists of a single, non-disjoint geographical area,
· (Single Frequency Band case): if it is sufficient to provide the MBMS bearer service in a single frequency band, it is supported in a single SFN service area equivalent in terms of coverage. 
· (Multiple Frequency Band case): if there is a requirement to provide the MBMS bearer service on a number of N frequency bands, then it is supported by N overlapping SFN service areas belonging to N distinct SFN areas.

· When the MBMS Service Area consists of M disjoint geographical areas,

· (Single Frequency Band case): if it is sufficient to provide the MBMS bearer service in a single frequency band, then it is entirely supported by at most M SFN Service areas (less than M SFN Service areas are sufficient when some of them can be provided in the same SFN area)
· (Multiple Frequency Band case): if there is a requirement to provide the MBMS bearer service on a number of N frequency bands, then it is entirely supported by MxN or less than MxN SFN Service Areas.

2.3 Graphical Depiction Examples
In principle we would like to refrain, in the [R3.018] as well, to provide graphical examples when these do not clearly reflect the different nature (radioelectrical and geographical) of the considered entities.
3 Conclusion and Proposal

[Proposal 1] It is proposed to further introduce following definitions in [R3.018],

SFN Service Area: Set of radio resources from some or all of the cells of an SFN Area that are being used for a specific MBMS Service Area.

[Proposal 2] It is further proposed to modify the definition of SFN Area as follows,

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 identical MBMS data. An SFN area belongs only to one Multi-cell MBMS synchronization area. Multiple SFN Service Areas can be provided in a single SFN area. 
[Proposal 3] Finally, it is also proposed to remove from [R3.018] the graphical examples.
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� Please note that the use of the term “part(s)“ indicates that the area may actually be a set of disjoint areas.
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