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1 Introduction

Good progress has been made on LTE MBMS over the last number of meetings in the respective SA2, RAN2 and RAN3 WGs. 
However, a number of significant open issues remain, a number of which are described in the document below.
2 Relationship between the MCE & MBMS GW
As it is agreed that IP Multicast is used as the method for MBMS UP packet distribution, then there does not exist any relationship between the MCE & MBMS GW in terms of an orthodox interface (nor indeed a “user plane” between the MBMS GW UP function and the eNBs).
With respect to the MCE and MBMS CP signaling, various points should be discussed and confirmed:
· As hinted at in [3], the “lightweight” implementation – no MCE, or MCE in OMC - is almost certainly a case of a static configuration in terms of both MBMS RRM allocation per eNodeB and SFN configuration. 
· Any such lightweight architecture deployment becomes restricted where numerous MBMS services and/or MBMS Service Areas are to be implemented in a dynamic fashion – particularly given the SFN recommendation given by RAN1.

· Where an MCE is deployed, are all MBMS Session Start messages sent to the eNBs in addition to the MCE, or sent only to the MCE?
(NB: eNBs only providing single cell MBMS transmission mode could still receive such MBMS Session Start/Stop/Modify from the EPC) 

· Will any signaling take place FROM the MCE to the MBMS CP logical entity? Apart from acknowledgement messages, will there exist any error handling procedures for example and if so how should the EPC react?
· MBMS SESSION START REJECT signaling from the eNB to the MCE? (this may impact upon the SFN area if eNBs are unable to participate)
· MBMS SESSION START REJECT signaling from the eNB to the MBMS CP 
· A collective MBMS SESSION START REJECT from the relevant eNBs from the MCE to the MBMS CP entity?
2.1 MCE Architecture
Beyond a static SFN RRM (e.g. static SFN transmission area, cell specific SFN retransmission configuration) LTE MBMS deployment, it is almost certainly the case that an MCE is required for the MBMS Multicell mode and as such the relevant interface and xxxAP will have to be developed. However: 
· For scalability reasons, will there exist a hierarchical MCE architecture i.e. Master MCE, Slave MCEs? 
· If so, RAN3 may need to consider an additional interface here in any such Master (  Slave MCE scenario.
· What role does an MCE play in the collation of counting information from the eNB? In a hierarchical MCE architecture, these relationships need to be further developed. 
2.2 MCE & the eNB
As described in [R3.018], allocation of resources by the MCE is considered as one of its primary functions:

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
In addition to the group reception of MBMS Session Start/Stop/Modify, signalling between the MCE and the eNodeB is also expected to occur on a point-to-point basis:
· In an SFN implementation, it is assumed that the MCE will be in control of a pre-determined percentage of eNodeB resource. If these resources are not used for MBMSFN transmission or guard then it remains the prerogative of the eNodeB to utilise these resources for non MBMS traffic. 

· Provision of dynamic SFN areas or transition from single cell to multi-cell MBMS transmission mode – will require that signalling between these two elements take place e.g. interaction between the eNodeB(s) to indicate interested users in a service, eNB relays counting information i.e. level of interest on a cell to the MCE.

· Pre-defined re-transmission of MBMS data may be needed in specific cells, and this would need to be controlled over the MCE-eNB interface.
IP Multicast could be considered as one of the candidate protocols for MCE ( eNB in the distribution of the same messages to multiple eNB, however for the reasons above it is clear that there are several instances where a point-to-point signalling connection will have to be setup between the MCE and the eNodeB. 
In the case where a PTP signalling connection is required between eNB and MCE in many cases, can IP Multicast be discarded as a potential method of signalling transport?
3 Conclusion & Proposal
It is proposed that:

· The role of the MCE and it’s interaction with the MBMS CP & eNodeBs during MBMS Session Management procedures be further discussed.
· It is discussed as to whether an hierarchical MCE structure is required and the form of the resulting MCE <> MCE interface and the functionality split between e.g. Master MCE and Slave MCE.
· The role of the MCE and MBMS RRM be discussed and whether or not IP Multicast can be considered at all as the means of signaling between the MCE to the eNBs.
· Can IP Multicast be discarded as a signaling transport protocol between the MCE and eNodeBs?
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