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Abstract: This document discusses the relation of relation of areas served by MME and UPE pools. The issues needing consideration and decisions in SA2 are highlighted.
1. Introduction
SA2 is discussing about using a pooling concept familiar from Iu-flex to MME and UPE nodes. SA2 has reached a working assumption that MME and UPE are specified as separate network elements, but also combined operation will be specifically considered and supported. A question whether the areas served by the MME and UPE pools need to be same or if different areas could be allowed has been raised. This document discusses these matters from the basis of earlier SA2 working assumptions, and outlines the specification implications related to remaining alternatives.

2. Discussion
2.1 MME and UPE pools and the areas served by the pools
The matter to discuss is the area that the pools of MMEs and UPEs would be serving, i.e. the set of eNBs that they are associated with. The association principles, i.e. how pools could be arranged is described in more detail in Nokia contribution S2-070335. 

By definition the pools of MME and UPE nodes themselves can be different, because MME and UPE are specified as different logical elements, and may be implemented as different physical elements. It may be that even if both pools serve exactly the same area, the pools are constructed very differently, so that the number of MMEs and UPEs in the pools are different.

The MME – UPE logical separation is the fact that allows that their service areas could be different as well. Consequently, pool change would need to be considered for MME and UPE separately (Also in this contribution the term “pool”, when appearing alone is used for both the pool of nodes and the area they serve).
If MME and UPE are implemented together, as a single physical element, and the MME – UPE interface (S11) is not supported at all as an external interface, the pools and the service areas will naturally be the same. MME and UPE pool change would always happen at the same time. 
A single network can deploy MME and UPE in both integrated and separated way. In such network the pools may be configured to be different in the area served by separate elements, and it would be required that pool change is considered either separately or together depending on the case.
As discussed in Nokia contribution S2-070337 in more detail, whenever areas served by the MME and UPE pools is the same (also possible in split MME and UPE deployment), it will be enough to utilize MME pool change triggers to change both MME and UPE. The MME change triggering will not be different in the case UPE changes separately or together with MME. Separate UPE change trigger is additional functionality required in the case MME and UPE pool service areas are different. 
2.2 Relation to mobility procedures
One of the suggestions in Nokia contribution S2-070335 is that in principle there is no need to specify specific procedures for MME and/or UPE change for pool change purposes, but the normal mobility procedures are adequate. The normal mobility procedures are designed for and utilized either to overcome connectivity limitations, e.g. at a PLMN border, or to optimize the transport connections. For both cases the need (or possibility) to change MME and/or UPE pool could just be an additional trigger to run the normal mobility procedure. The triggers are discussed more in Nokia contribution S2-070337.
SA2 had earlier concluded that hard connectivity borders, such as PLMN borders would be one reason mandating MME/UPE level nodes to be relocated/changed. Provided that the assumption holds, it seems evident that both MME and UPE suffer from the same limitation, and procedures where both MME and UPE change together are needed. These procedures would directly support the common pool service area case.
The earlier mobility discussions in SA2 have not concluded on the need to specify mobility procedures for changing MME or UPE independent of each other. If SA2 decides that MME and UPE pool service areas may be different, then also mobility procedures need to support separate relocation/change. Otherwise, if procedures support only common MME/UPE change then UPE would be changed in vain at the MME pool change or vice versa.

One way to alleviate this problem would be to develop the common change procedure to also support separate change. The starting point would be the MME and UPE change procedures specified for the split MME/UPE case. Other alternatives e.g. those that would be used in the case there are less connectivity limitations could be studied, and should not be ruled out at this time. One such procedure would be MME change after inter eNB HO that was run utilizing the X2 interface. 
3. Conclusion
As a conclusion of the analysis presented above, the following items are proposed for SA2 to consider in the discussion on the relation of MME and UPE pools:
· The split of MME and UPE allows MME and UPE pools to be of different sizes in the number of nodes in the pools, and in the sense that they serve different sets of eNBs.
· If MME and UPE may serve different set of eNBs, also the mobility procedures must support separate relocation/change of MME and UPE, including making the decision separately.
