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1. 
Introduction

In order to significantly improve the performance of  eMBMS in LTE (compare with Rel6) that optimise the radio resource (in terms of power consumption), RAN1 in LS [1] have asked  RAN3 to consider the SFN operation. More specifically, with SFN transmission, the same MBMS content is transmitted as the same signal from all eNB supporting MBMS at the same time, which allows the UE to combine the received signals. The SFN implies that the transferring of a content of a service from all eNB in a MBMS deployment area requires synchronisation within the cyclic prefix length of a few microseconds. 

This contribution basically concentrating on the eMBMS architecture that can support for the soft combining in the UEs. 
2 Discussion
In order to transmit the same MBMS content to the eNBs and then the eNB supporting MBMS in the area transmitted as the same signal, it would be beneficial enough to introduce a central function entity (thereafter call Central eMBMS Function entity) in the eMBMS architecture. The following chapter discusses some alternatives for the location of this Central eMBMS Function entity. Depending on the alternative we take,  the standardization work  may be impacted, for example the interfaces to support eMBMS related function. This is the reason we raise this architecture discussion. 
2.1 eMBMS Architecture alternatives in LTE
The alternatives for location of the Central eMBMS Function entity in SFN deployment area are shown in the following.

· located as a separate node (figure 1) as Alt 1

· located in eBM-SC (figure 2 )  as Alt 2

· located in MME/UPE  (figure 3) as Alt 3

· located in one of the eNBs (figure 4) as Alt 4
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Figure 1 central eMBMS function in SFN deployment (Alt 1)
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Figure 2 central eMBMS function located in eBM-SC (Alt 2)
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Figure 3 central eMBMS function located in MME/UPE (Alt 3)
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Figure 4 central eMBMS function located in eNB (Alt 4)
2.2 new Interfaces for eMBMS to be standardized

The alternative 1, 2, 3 and 4 has an impact on the interface to be specified. This is shown in the following table.
	Alternatives
	Interface specific for eMBMS

	Alt. 1: Located as a separate node (figure 1)
	· IF between central eMBMS function entity and MME/UPE

· IF between central eMBMS function entity and eNB

	Alt. 2: Located in eBM-SC (figure 2)
	IF between central eMBMS function entity and eNBs.

	Alt.3: Located in MME/UPE (figure 3)
	Possibly can be integrated with S1 interface

	Alt.4: Located in eNB (figure 4)
	Possibly can be integrated with S1, with X2 interface 


Table 1 interfaces for eMBMS for each location of central eMBMS function

2.3 Analysis and evaluation
It can be understood that the location of central eMBMS function in a separated node (Alt.1 in figure 1) requires 2 new interfaces only for eMBMS purpose. This is very similar to today Rel6 RNC approach but it is only for eMBMS.  One aspect that need to be considered is the effect from single point of failure. To avoid this, an idea could be to introduce several such separated eMBMS Nodes in a SFN deployment area and connected as a flex network. It however should avoid complexity such as maintain of the same context in all Central eMBMS Nodes in the flex network.
The Alt.2 as shown in figure 2 (located in eBM-SC) would be an architecture that is similar to CBS(Cell Broadcast).  A new interface such like Iu-bc is needed to support this architecture alternative. However, as the central eMBMS function entity may have the radio functionality such as scheduling and allocation of  radio resource [3], so locating such radio scheduling function in BM-SC may be questionable.
The Alt.3 as shown in figure 3 (located in MME/UPE) would be an architecture that have much more alignment with architecture that we have agreed for non eMBMS, i.e. two nodes architecture. However, as the central eMBMS function entity may have the radio functionality such as Scheduling and allocation of  radio resource [3],  whether it is appropriate to locate in MME/UPE may be questionable. 
The Alt.4 as shown in figure 4 (located in eNB) as well would be an architecture that have much more alignment with architecture that we have agreed for non eMBMS, i.e. two nodes architecture. Further, as the central eMBMS function entity may have the radio functionality such as scheduling and allocation of  radio resource [3], it is quite appropriate to locate such function in eNB. In order to have the radio scheduling between eNBs, a co-ordination with other eNBs is needed. However, as this Alt.4 need to have forwarding the data content from a eNB to other eNBs, if considering a wide area of SFN configuration [2], it may have a last mile concern. Moreover, to schedule the radio resource from other eNBs in a eNB may not be appropriate.
One other aspect that need to be considered is the support of non-SFN deployment i.e. cell specific eMBMS transmission. It is understood that the cell specific eMBMS transmission does not require a Central eMBMS Function, eNB can ideally schedule its radio resource locally. Considering of such, the Alt. 1 would be redundant as it always need to go through the separated node while SFN is not required. The Alt. 2, 3 and 4 would be appropriate. However, as mentioned above, Alt 2 and 3 would require radio functionality in the CN, which may be questionable. 
Each alternative has its benefits and drawbacks, it would be difficult for RAN3 to take an alternative. However, if RAN3 can have a principle that the radio function is not to be located in the CN side, Alt.2 and Alt.3 can be ruled out. For the Alt.4, as the SFN configuration may have a wide area [2], to locate the central eMBMS entity in one of the eNB may cause difficulty in system designing as the operator has to configure an eNB act as a central entity has enough capacity to forward MBMS data content to other eNB.  Alt.1 would be the preferred one to be considered. 
Conclusion: Take the Alt.1 as the working assumption.
FFS: Even if the Alt.1 is taken as the working assumption, it still need to study the following issues.

· operating of non-SFN (i.e. cell specific eMBMS transmission)

· single point of failure

· commonly scheduling of radio resource for both eMBMS and non-eMBMS use
3 Proposal
This contribution discusses some possible locations of Central eMBMS Function entity in the eMBMS architecture i.e. Alt.1: located in separated node, Alt.2: located in eBM-SC, Alt.3: located in MME/UPE, Alt.4: located in eNB.  It is proposed to discuss these alternatives. 
It is also proposed to take the Alt .1: located in separated node as the assumption to have further standardization work for LTE.

It is also proposed to capture the description in chapter 2 of this contribution in to appropriate chapter to RAN3 TS/TR.
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