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1
Introduction
In their meeting #53bis in Seoul, RAN WG3 discussed MBMS-related definitions for E-UTRAN. The discussion was continued by email, converging to the definitions presented in this document. As further proposals have emerged on RAN3 reflector, this material is presented for RAN WG2 for information of the ongoing discussions in RAN WG3.
2
MBMS-Related Definitions
Starting from existing definitions, in 3GPP TS 23.246 the term ‘MBMS service area’ is defined as follows:

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. An MBMS Service Area smaller than the Multicast or Broadcast Service Area is typically used for localized services.”

--------------------------------------------------------------------------------------------------------------------

2.1 New Definitions
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)
2.2 Multi-cell MBMS synchronization area example configurations

Example 1:
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Example 2:
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2.3 SFN Area example configurations

Example 1: MBMS service area 1 and MBMS service area 2 are different.
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In Example 1 two SFN areas exist. If different frequency band is allocated to each SFN, no resource coordination is needed. 
However if the same frequency band is allocated to both SFN areas, these SFN areas shall be tightly synchronized and the resource allocation to the services in MBMS Service area1 and MBMS Service area2 shall be coordinated.

Example 2: Multiple MBMS Services are provided in the same geographical area.
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In case that different frequency bands are allocated to different MBMS services, there are multiple SFN areas existing. (i.e. as many as allocated frequency bands). And for this case no resource coordination to the services in the different SFN areas is needed.  

In case that only one frequency band is allocated to all the MBMS services, there is one SFN area existing. For this case synchronization and resource coordination to the services in this SFN area is needed. 

2.4
Discussion on the term “SFN”
There has been some discussion on whether the term SFN (Single Frequency Network) should apply to the group of synchronized cells capable of simultaneous transmission, defined here as “Multicell MBMS Synchronization Area”, or to the cells actually transmitting the same content, defined here as “SFN Area”. To justify the choice of terms in this contribution, reference is made to the following definition of “Single-frequency network” given in Wikipedia [2]:
“A single-frequency network or SFN is a broadcast network where several transmitters simultaneously send the same signal over the same frequency channel.”

As the cells in “Multicell MBMS Synchronization Area” do not necessarily transmit the same content, it would be incompatible with the definition above to call it “SFN”.

3
Summary / Proposal

In this contribution we have presented the definitions concluded in a RAN WG3 reflector email discussion to describe the different multicell MBMS-transmission related areas. Additional definitions have already been proposed, and the discussion is expected to continue in RAN3#54. Therefore we believe that the discussion in RAN WG3 should be concluded before incorporating possible new definitions into the documents under RAN WG2 control.
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