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1. 
Introduction

In RAN3, a lot of discussions have been taken on the architecture of eMBMS. Based on the discussions, this contribution gives some proposals, mainly focusing on the functionalities of the S1 and X2 interfaces for eMBMS.
2 Discussion

A central eMBMS entity seems to be accepted for control functionalities and content distribution. For content distribution, efficient transport and header compression can be achieved with the central eMBMS entity. Since the PDCP layer has been agreed to be located in the UPE, it is feasible to use the UPE for eMBMS content distribution, i.e. to include it in the S1-U interface.
Therefore, it is reasonable to take the aGW as the central eMBMS entity. 

Next question is where to locate the eMBMS control functionalities, such as session start/stop, service area indication, etc. Should it be in the MME, or in the UPE? In our opinion, they can be integrated into the MME because the MME is more suitable to deal with the signalling processes than the UPE, which should be dedicated to user data delivery. What’s more, there may be some relationship between the UE contexts and the service contexts and the former are saved in the MME. So, the control functionalities should be taken into account in the specification of the S1-C interface.

It is not suggested to introduce a new network element as the central eMBMS entity, otherwise more network investment from the operators may be needed. On the other hand, to locate the central eMBMS entity in one of the eNodeBs will probably increase complexity in the equipment and the whole network. 

S1-flex is likely to be deployed in the SAE/LTE network. If the aGW is adopted as the central eMBMS entity, for each eMBMS bearer service, only one aGW should work as the central entity for one eNodeB. Thus, the signalling for eMBMS control can be significantly reduced. The selection of the aGW should be both statically and dynamically enabled. Whether static or dynamic selection is used can be operator configurable. The reason for static selection is the feasibility. The reason for dynamic selection, in spite of the complexity, is to make full use of the advantages of S1-flex, in terms of load sharing and error protection between the aGWs.

The X2 interface has not been much mentioned for eMBMS. Some functionalities can be defined for synchronization and mobility between two eNodeBs. Synchronization helps the UE perform downlink combining of the same service content in case of the multiple cells transmission, e.g. SFN. Mobility cares much of single cell transmission, typically non-SFN. When the UE moves from one cell while receiving eMBMS data to another cell under a different eNodeB without transmission of the same service, the service context may need to be transferred from the source eNodeB to the target eNodeB, so that minimum data loss shall be induced.

Figure 1 depicts the network elements and the interfaces related to eMBMS as discussed above, among which the split or the integration of the MME and the UPE is still to be decided. However, it does not affect the opinions in this document.
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Figure 1 Proposed eMBMS architecture
3 Proposal

In conclusion, we have the following proposals on eMBMS architecture.

The aGW is proposed to work as the central eMBMS entity. The MME should perform eMBMS control functionalities and the UPE, content distribution. The two parts should be integrated into the S1-C and S1-U interface separately.

In case of S1-flex, both static and dynamic aGW selections are proposed.

Some synchronization and mobility functionalities are proposed on the X2 interface.
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