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1 Introduction

Until now, there has been several contributions addressing the non-roaming case scenario and different architectural models for SAE/LTE; SA2 has agreed to an architectural model in which several functional entities have also been discussed and agreed. However, there are still a number of issues regarding the mobility management alternatives that could be used and this is intertwined with the logical placement (or physical location) of the functional entities. This document tries to point out, in a summary form, the different alternatives present in 3GPP TR 23.882 draftV0.10.0 (2006-01) and the advantages and disadvantages of the possible configurations. It also aims at summarizing the possible placement of the functional entities, and the implications that this could have in the selection of the mobility management for SAE/LTE architecture.

2 Placement of Functional entities and Mobility Management alternatives

The Figure 4.2-1, Logical high-level architecture for the evolved system, that is present in 3GPP TR 23.882 draftV0.10.0 (2006-01) shows the following functional entities (definition here only includes the aspects related to mobility mgmt.):

Inter Access System Anchor (IASA): IASA is the user plane anchor for mobility between different access systems. It performs or supports handover between different access systems.
Mobility Management Entity (MME): manages and stores UE context (for idle state: UE/user identities, UE mobility state, user security parameters). It generates temporary identities and allocates them to UEs. 
User Plane Entity (UPE): terminates for idle state UEs the downlink data path and triggers/initiates paging when downlink data arrive for the UE. It manages and stores UE contexts, e.g. parameters of the IP bearer service or network internal routing information. 
The placement of these functional entities into logical entities (or physical entities) is a matter of discussion since some companies prefer to have them co-located into a single unit so it will simplify operations, while others have the view that distributing them may help in terms of flexibility and scalability. These attempts at placing the location of entities is also related to the ongoing discussion with RAN groups about the functional split between RAN and CN on section 7.4 of 3GPP TR 23.882 draftV0.10.0 (2006-01)

The following figure shows a rough description of the alternatives that have been presented until now:
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Fig. 1 Current functional location alternatives

Figure 1 shows the different grouping of functional entities that have been proposed. These alternatives could be grouped into two major groups:

Group A: having all the functional entities in one logical (or physical) location  (alternatives 1,4,5) 

Group B: separating (mainly) the IASA from the MME/UPE into two or more logical locations (alternatives 2,3,6) 

Advantages & Disadvantages in terms of Mobility Management (MM)
The comparison between the two groups takes into consideration the fact that depending on the grouping option some interfaces may become redundant and for each group only the relevant interfaces are kept. (e.g. S3,S4,S5) It is clear from the grouping options which interfaces are made redundant in each case.
Advantages & Disadvantages of Group A
Advantages

We can enumerate the following advantages of the alternatives in Group A:

1. reduced number of interfaces and logical (or physical)entities

2. re-use of 3G mobility mechanisms for intra and inter 3GPP systems mobility (simpler HO procedure to/from pre-SAE/LTE systems)*
Disadvantages

We can identify the following:

1. higher mobility management load at the central node: meaning that one entity needs to handle UEs with different mobility scenarios at any given time (intra 3GPP, inter 3GPP access, and 3GPP to non-3GPP mobility)
2. scalability issues are present, requiring other mechanisms to cope with these issues (e.g. S1 flex)
3. requires different mechanism to handle mobility between 3GPP and non-3GPP systems and for I-WLAN

4. it MAY be an issue how the single node provides the handling for the connectivity to all external networks (to PDNs)
Advantages & Disadvantages of Group B

Advantages:

For the group B the following advantages exist:

1. possibility of re-use of IETF mobility management mechanisms for intra 3GPP systems mobility

2. the same MM mechanism could be used for mobility between 3GPP and non-3GPP systems and I-WLAN

3. mobility management load is natively distributed since different entities manage different mobility scenarios

Disadvantages
Group B proposals have the following disadvantages

1. need to implement pre-SAE/LTE MM for HO between pre-SAE/LTE systems and SAE/LTE systems 

2. need to define more interfaces between the functional entities

3 Conclusions
Both groups of proposals have certain advantages and disadvantages that vary based on the mobility scenarios considered. In case of the need of handling a very high number and different types of UEs it is necessary to have a network architecture that is able to cope with the different mobility patterns and behaviours of UEs and users.
Although there are still many FFS in every alternative proposed until now, after making a comparison between the two groups of proposals, we think that the proposals in Group B (with IASA functional entity separated) provide for higher flexibility and scalability while enabling global mobility and support of pre-SAE/LTE systems .
Having the functional entities (specially IASA) in a separate logical (or physical) entity could make possible to re-use the Gi interface which is IP based, to handle mobility for inter 3GPP system mobility scenarios. However it is FFS to see if mobility management via the Gi interface can fulfil the latency requirements for the scenario of handover to/from pre-SAE/LTE systems. 
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* except for alternative 5 which uses GTP for MM to pre-SAE/LTE and netlmm for intra-3GPP mobility
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