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1 Introduction

The purpose of this contribution is to discuss MME and SAE GW selection principles in 3GPP access procedures such as attach or relocation where the relation between the UE and the ePC node needs to be changed. Issues related to non-3GPP access are FFS and are left out of scope in this contribution. Also roaming cases are left FFS.
2 Discussion
2.1 MME Selection
MME Selection occurs when a UE enters an MME Pool Area and there is no existing relation to an MME serving that MME Pool Area. This is the case for example when the MME leaves the Pool Area where it is currently served by means of a mobility procedure, at change of RAT to LTE, or when performing an attach without having a pre-existing S-TMSI. MME Selection is by needs an eNodeB function (the eNodeB must select an MME as receiver for the NAS signaling from the UE) and could advantageously be modeled on the NAS Node Selection function defined for Gb/Iu-flex in the legacy standard. The text on NAS Node Selection in TS 23.236 simply states that the RAN node selects an available CN node, and cites load balancing as an example of a selection criterion that could be applied. Early experiences from operational use of Gb/Iu-flex indicates that this pragmatic approach works in a satisfactory way. Similar reasoning can be applied to inter-RAT HO and MME Relocation cases where the old SGSN or old MME performs the MME selection instead of the eNodeB.
2.2 SAE GW Selection

SAE GW Selection is (as a consequence of the acceptance of MME / SAE GW split proposal B) a function in the MME. It is a consequence of the agreed architecture that in order to fully establish the User Plane path for a mobile, the MME must in reality perform selection of both the termination point for S1-UP (the Serving SAE GW) and the ePC termination point for SGi (the PDN SAE GW). It is the assumption in this contribution that the normal case is that the Serving SAE GW and the PDN SAE GW are one and the same node, which is advantageous from a performance point of view.
2.2.1 PDN SAE GW Selection

Specifying the  PDN SAE GW Selection based on the APN Resolution and GGSN selection functionality already in place for the SGSN in the baseline standard has a number of advantages:

· Leverages investments in for example the GPRS DNS in the networks

· Leverages experience gained from the legacy Packet Core
· Eases co-location of MME and SGSN

· Enables reuse of GGSN functionality in the SAE GW
However, there might potentially be differences in the selection procedure depending on the outcome of discussions of for example the open issue on Multiple PDN support (see S2-071204 for some discussion relevant to this issue). Also multi-access issues may influence the way APN Resolution and GGSN selection is reused for SAE. Thus the details of PDN SAE GW Selection are currently FFS.
2.2.2 Serving SAE GW Selection

In the normal case, when the SAE GW containing the PDN SAE GW function is suitable also as Serving SAE GW for a UE, no further selection will occur. There are however cases when a separate Serving SAE GW must be selected, such as when S1-UP connectivity between the eNodeB and the PDN SAE GW is not at hand (due to for example operator decisions on regionalization of the network). In this case an approach to the Serving SAE GW selection problem in the MME similar to the one advocated above for MME selection in the eNodeB would provide a simple and straightforward solution. The MME selects an available Serving SAE GW, i.e. one having S1 connectivity to the eNodeBs in the Pool Area the MME is serving (see S2-071198 for a discussion of MME / Serving SAE GW Pool Area relations), taking e.g. load balancing in account. The remaining issue then is establishment of the S5 connectivity between the Serving and PDN SAE GWs. The details of this is FFS, and needs to be further discussed for the two flavors of the S5 interface.
3 Conclusion and Proposal
We propose to discuss the issues mentioned in this contribution and to define the MME and SAE GW Selection functionality for 3GPP access in TS 23.401 based on the following conclusions:

· MME selection in the eNodeB occurs in the way that the eNodeB selects an available MME, taking e.g. load balancing in account, based on the way NAS Node Selection is defined for Gb/Iu-flex in the baseline standard. Similar reasoning can be applied to inter-RAT HO and MME Relocation cases where the old SGSN or old MME performs the MME selection instead of the eNodeB.
· PDN SAE GW Selection in the MME occurs in the same way as GGSN selection and APN Resolution is specified in the baseline standard, with the modifications prompted by the architectural differences (such as the Serving / PDN SAE GW distinction where relevant) and the outcome of open issues such as Multiple PDN Access.

· Serving SAE GW Selection in the MME occurs only when the selected PDN SAE GW cannot fulfill also the Serving SAE GW role, and is then a matter of selecting a suitable SAE GW taking e.g. load balancing in account.
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