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1 Introduction

One of the open issues in LTE/SAE is whether MME and UPE are combined single entity or separated logical entities connected by an open MME-UPE interface. This contribution discusses the drawbacks of separating MME and UPE and proposes to agree in principle that MME and UPE are always combined and has no open interface between them. 

2 Discussion

Separating MME from UPE has following drawbacks:
1. Additional physical node with the associated complexity of operation and maintenance (new node) and configuration (allocating separately MMEs and UPEs to ENBs). Useless complexity in the number of test cases in particular concerning separate mobility.

2. Additional latency due to lot of messaging between MME and UPE. Procedures such as network attach, detach, paging, intra LTE handovers, inter systems handover etc will require message exchange between MME and UPE some of which are time critical (i.e. requiring real time interaction). This will introduce additional latency which is against the SAE requirement.

3. Separating MME from UPE will require standardization of at least three new interface (i.e. ENB <-> MME, MME <-> UPE, MME <-> IASA). This will delay the specifications and open the door to interoperability issues. 

4. The mobility of MME and UPE will occur at different times: this complicates the mechanisms as the ENB must know independently the MME and the UPE. 

5. Additional complexity in the handling of User Plane Security. Security also involves huge interaction between MME and UPE. 
6. Both MME and UPE must implement charging mechanisms, as UPE has not all the information needed for charging, e.g. the Tracking Area. Charging correlation may also be more difficult, and a lot of messages between the MME and the UPE entities are expected.
7. Cost implications to operators due to duplicate implementation of similar functions such as LI, encryption, mobility mechanisms, charging.

8. Separating MME from UPE offers more load-sharing and flexibility compare to a combined MME-UPE solution, and may optimise routing in certain cases, but these are second order optimisations. MME separated form UPE does not bring any benefit for the network redundancy: combined MME-UPE can also have a distributed architecture. 

3 Proposal

As seen from the arguments presented above, there are several disadvantages of separating MME and UPE that are against of SAE requirement of defining functional split in a way to avoid overlapping/duplicated functionality, signalling and related delays. Therefore, it is proposed to agree that MME and UPE are always combined and has no open interface between them.

We propose following modification in section 4.2 of TR 23.882

*** Start of Change # 1 *** 
4.2
Architecture for the evolved system – non-roaming case

Figure 4.2‑1 depicts the base line high level architecture for the evolved system.
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Figure 4.2-1: Logical high level architecture for the evolved system

The location of the functions belonging to MME/UPE is dependent on RAN CN function split table, i.e. it is FFS.

It is FFS whether there is an interface between UTRAN and evolved packet core.


*** End of Change # 1 ***
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