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0 Abbreviations

	E-MBMS
	Evolved Multicast Broadcast Multimedia Services

	E-UTRAN
	Evolved UMTS Terrestrial Radio Access Network

	MCE
	Multi-cell/multicast Coordination Entity

	SFN
	Single Frequency Network


1 Introduction

[R3.018] captures in the “RRM for eMBMS” section the need for a functional Multi-cell/multicast Coordination Entity (MCE), with an identified function,
· Allocation of the radio resources used by all eNBs in the SFN area for multi-cell MBMS transmissions using SFN operation. Besides allocation of the time/ frequency radio resources, this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme
Following functions are left FFS (and their final allocation at the MCE or another entity as well), 

· Means to support synchronised distribution of eMBMS user data i.e. content synchronisation

· (Means to support) synchronised distribution of the associated eMBMS control information

· Restricting the use of radio resources allocated for SFN operation by eNBs surrounding the SFN area

· Selection of transfer mode i.e. whether single cell or multi-cell transmission is used

· Dynamic control of the SFN area i.e. which eNBs are actually transmitting an eMBMS service

· Prioritisation of eMBMS services based on received QoS parameters e.g. based on an ‘ARP’-alike value received from the BM-SC
The intention of this contribution is to identify the first two functions as needed and to be included in the list of identified functions.
2 Exposition
2.1 MCE collaboration in MBMS user data synchronization
There are a series of reasons, listed below, in favour of additional support for content synchronization from the MCE. 

It is necessary to take into account varying transport delays between BM-SC and eNBs. This delay differs for each Node B, and also varies in time on each different path. Countering this should be normally performed by means of packet buffering at the eNB and appropriate transmission at the synchronization time (absolute) + accommodation time (relative). This accommodation time compensates the transport network delays and is set at the corresponding eNBs by the MCE.
It is not always possible to assume that both the MBMS data source (BM-SC or mUPE) executing the time-stamping function and the eNBs are able to share the same clock source. The current synchronization methods that have been identified include GNSS assisted methods (GPS, Galileo, …) or network clock methods such as IEEE 1588. Nevertheless, over-the-air synchronization methods haven’t been ruled out, as we actually indicate in [R3-061424]. It is therefore necessary to have a kind of mapping function between the synchronization clock used at the MBMS data source and at the eNB, and this mapping function would be an MCE function.
The MCE supports the eNB in a correct interpretation of the received time-stamp. In fact, the time-stamp shall not be understood as an absolute time reference for radio transmission, but merely as a support for content synchronization. The radio transmission time is decided at the eNB according to the radio resources designated by the MCE. This function is a synchronization coordination function of the MCE of the MBMS user data.
2.2 Synchronised distribution of the associated eMBMS control information
In a similar way as what has been discussed for user data synchronization, it is also necessary to synchronize MBMS control information transmitted in SFN to the UE. For the same reasons exposed previously, the MCE shall also have means to support synchronised distribution of the associated eMBMS control information.

It remains for further study whether the MCE exchanges control information with the UE.
3 Conclusion and Proposals
It is proposed to modify [R3.018] 6.12.7.2 as follows,
Start of [R3.018] 6.12.7.2 Text
The eMBMS architecture includes one or more functional entities that handle the coordination of multi-cell MBMS transmissions using SFN operation.

Multi-cell transmission using SFN operation facilitates combining at the physical layer of the radio interface of information received received from different cells. It applies both for the MBMS user data/ content and for the associated control information. Further details on SFN operation are provided in [Ref to 25.813].

A functional entity Multi-cell/multicast Coordination Entity (MCE) is defined. The MCE functions shall include:

· Allocation of the radio resources used by all eNBs in the SFN area for multi-cell MBMS transmissions using SFN operation. Besides allocation of the time/ frequency radio resources, this also includes deciding the further details of the radio configuration e.g. the modulation and coding scheme
· Means to support synchronised distribution of eMBMS user data i.e. content synchronisation and of eMBMS control information
It is FFS whether the MCE functionality is allocated to the eNB or to a node above the eNB (i.e. the UPE/MME, the BM-SC, the OMC or a node dedicated to this functionality).

Note 1
For the case the MCE functionality is allocated to the eNB, further study is required regarding the selection of the eNB providing the MCE functionality

The MCE indicates the radio resources to be used for multi-cell MBMS transmission in SFN operation; there is no negotiation with the eNB (i.e. the eNBs is subordinated). 

[…]

It is FFS whether the RRM architecture for eMBMS includes the following functions:

· Restricting the use of radio resources allocated for SFN operation by eNBs surrounding the SFN area

·  
· Synchronised distribution of eMBMS control information to the UE.
· Selection of transfer mode i.e. whether single cell or multi-cell transmission is used

· Dynamic control of the SFN area i.e. which eNBs are actually transmitting an eMBMS service

· Prioritisation of eMBMS services based on received QoS parameters e.g. based on an ‘ARP’-alike value received from the BM-SC

Furthermore, it is FFS whether the above functions are provided by the MCE or by other entities.
 End of [R3.018] 6.12.7.2 Text
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