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1. Introduction
Characteristics of the S1 interface, such as support for a multi-to-multi relation between AGW (including MME and UPE) and eNodeB has already been agreed [23.882 section 7.16.2, and 7.16.3]. The purpose with this multi-to-multi characteristic is to achieve pooling of AGW resources, as well as avoidance of the AGW as a single point of failure. 
The purpose with this contribution is to discuss the implications this decision might have on the LTE/SAE architecture design. We also propose to agree on a basic framework for further work on the LTE/SAE architecture.
It has not yet been decided whether the AGW should be split with an open interface between MME and UPE or collocated into the same node. For that reason we in this contribution only discuss the relation between the eNodeB and the MME. We assume that in the event of a split the MME will be able to provide the eNodeB with relevant information about which UPE to use.
2. Discussion

Pooling of MME has been proposed and agreed for the purpose of achieving network redundancy. It is generally assumed that a certain geographical area should not be left without service even in the event of a catastrophic failure in the MME. Instead it should be possible to gain service (but perhaps with reduced system and service performance) in the affected area.

An S1 interface, in where a eNodeB can contact several MMEs allows for a solution to this problem. Should a MME fail, eNodeBs can still function and route new service requests towards the remaining (still functioning) MME(s).
Although above characteristics has already been agreed, there are several details that are left for further study. We believe that several of the open issues, falls back on the underlying question:

Should it be technically possible for the operator to create pools of MME(s) that serve different geographical areas? or, can it be assumed that the eNodeB is aware of all the MME(s) in the network?
These questions are not trivial to answer. We can think of the following implications:
Case A) The assumption that eNodeB always knows all MME(s) in the network:
· Specifications could be simplified with for example:

· It could be questioned if there is a need for a procedure for relocating the MME context at all? Or whether this could be done for example only in LTE_IDLE?
· eNodeB could always route TA updates to the correct MME without any need for additional functionality (TA update forwarding between MMEs / relocation, or some lookup of MME addresses).
· In very large networks with a large number of MME(s) the configuration burden is increased if all eNodeBs need to have all MMEs configured. An operator might however reduce the configuration burden by excluding MME(s) that are too far away from the eNodeB (this would imply that if the UE moves into a cell which can not contact the serving MME, the connection needs to be released and setup again).
Case B) The assumption that it should be technically possible for the operator to create pools of MME(s):

· This would be one way to guarantee that the serving MME is always located geographically close to the eNodeB, but it could be questioned whether this is actually a significant technical advantage.
· There will always be the possibility that the UE moves to an eNodeB that is outside the MME service area, thus relocation of contexts (in LTE_IDLE and possibly also in LTE_ACTIVE) between MME must be supported.
· With this assumption, the number of MME nodes will be higher compared to the situation where a eNodeB can contact all MME(s) under the assumption that the same level of network redundancy should be achieved.

3. Conclusion
Based on the discussion in section 2, it is clear that there are pros and cons with both solutions. For that reason it is proposed that RAN3 discuss the assumptions and questions raised in this paper, and decide on a working assumption.
Should RAN3 reach a conclusion, we propose to send a LS to S2 with the outcome and proposal to change section 7.16.3 in [23.882].
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