3GPP TSG RAN WG3 Meeting #53
R3-061222
Tallinn, Estonia, 28th August – 1st September 2006

Source:
Siemens

Title:
MME/UPE Relocation

Agenda item:
12.15.1
Document for:
Approval

1
Introduction 

As indicated in LS R3-060977(S2-062566) SA2 came to the conclusion that there is a need of MME/UPE relocation in active state. The need was justified with requirements for inter-PLMN handover and the support for certain deployment scenarios that do not foresee a fully meshed connectivity between eNodeB and MME/UPE.
Furthermore it is stated that the quality of this kind of mobility does not have to meet the most stringent performance requirements due to its infrequent nature. 

This paper addresses the main principles for Intra-MME/UPE HO and Inter-MME/UPE HO in LTE_ACTIVE.
2
Principles for Intra-MME/UPE HO

The introduction of Inter-MME/UPE Relocation should not influence the solution for Intra-MME/UPE in LTE_ACTIVE where an Inter-eNodeB change without changing the MME/UPE is required due to UE’s mobility. 

The principles for Inter-eNodeB mobility in LTE_ACTIVE can be summarised as follows:

· as simple and fast as possible due to the fact that signalling messages are exchanged directly between the involved eNodeB’s via the X2 interface

· Handover only if X2 is present

· no interaction with CN in the preparation and execution phase

· CN interaction only in case of inter-RAT Handover

· Harmonisation between Intra LTE HO and InterRAT Handover is not required 

Consequently these principles ensure an optimised Intra-MME/UPE HO in LTE_ACTIVE. 
It can be questioned whether some of these principles can be kept for the required Inter-MME(/UPE) handover as well.
3
Inter-MME/UPE HO

3.1
Justification of MME/UPE Relocation   

As pointed out in the SA2’s LS is main reason to introduce InterMME/UPE is 

· the support of inter PLMN HO 

· consequence: no X2 interface may be configured; there seems to be the need to relocate the contexts in order to guarantee independent charging/policy control

· network deployments where no fully meshed S1 connectivity (eNodeBs are not connected to all MME/UPEs) will be provided may exist.

We have been also made of network configurations where X2 connectivity is limited within a PLMN.

3.2
Principles for MME/UPE Relocation

3.2.1
Overlapping “pool-areas” – Situation @RAN3#52

Regarding Inter-MME/UPE Relocation, the assumption in RAN3#52 was, that no inter-MME/UPE mobility for ACTIVE UEs will be supported, instead re-attach is envisaged to be sufficient together 

· with some intelligence in the system that forces UEs to IDLE in inactivity periods

· and with overlapping “pool-areas” that allows eNodeBs to connect to more than one groups of MME/UPEs.

The idea of the pool area concept as described in R3-018 (see R3-060952) was to ensure UE’s mobility in a so called “primary pool” and in a “neighboring pool” to allow mobility of the UE without changing the MME/UPE. 

3.2.2
Inter-MME/UPE Relocation following the Intra-MME/UPE Relocation

With the decision to support Inter-MME/UPE Relocation in LTE_ACTIVE with the above stated justifications, the principles for Inter-MME/UPE Relocation and Intra-MME/UPE Relocation needs to be re-confirmed. 

The Inter-MME/UPE Relocation is initiated by the source RAN node (eNodeB) via the X2 Interface to the target system (target eNodeB), which is in line with the Inter-NodeB Relocation. In the finalisation phase the target eNodeB provides a trigger to an MME/UPE change via the old MME/UPE including context forwarding, path switch and path establishment to the new MME/UPE (see figure below). Precondition for this solution are overlapping pool areas as explained above.
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This would lead to the following set of Handover scenarios in LTE_ACTIVE:

· Intra MME/UPE Inter-eNode Handover via X2 interface

· Inter MME/UPE Handover via X2 interface with additional MME/UPE change

· Inter RAT HO via S1 interface 
In the end three different HO solutions would need to be supported if the Intra-MME/UPE principle is used for Inter-MME/UPE Relocation, which is definitely too much implementation effort. Therefore an alternative solution for Inter-MME/UPE needs to be considered because an Intra-MME/UPE alignment is not achievable. 
3.4
Proposed Solution for Inter-MME/UPE Relocation  

An alternative possibility for Inter-MME/UPE Relocation is that the preparation and execution of the Inter-MME/UPE handover rather follows the inter-RAT handover which is initiated via the S1 interface.
In this case only two different HO scenarios need to be implemented:

· Intra MME/UPE Inter-eNode Handover via X2 interface without CN involvement 

· Inter MME/UPE Handover and Inter RAT HO via S1 interface with CN involvement
Due to the fact that a fully meshed S1 interface might not be supported in all network deployments, which is the requirement for the introduction of Inter-MME/UPE Relocation, the usage of the “overlapping pool area” concept needs to be re-considered. The basic idea for the overlapping pool areas was to avoid MME/UPE Relocation in LTE-ACTIVE.

The following figure shows the message flow of an Inter-MME/UPE Relocation. 
The information flow shows MME and UPE change at the same time. It is however up to the new MME to decide for maintaining the old UPE, which would result then in a MME only Relocation. The flow would also allow changing only the UPE, but there seem to be no useful scenarios for this. 
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4 
Conclusion
This contribution proposes a solution for Inter-MME/UPE Relocation in LTE_ACTIVE via the S1 interface (CN involvement). 
This leads to two different HO scenarios, which needs to be implemented:

· Intra MME/UPE Inter-eNode Handover via X2 interface without CN involvement 

· Inter MME/UPE Handover and Inter RAT HO via S1 interface with CN involvement
Due to the fact that a fully meshed S1 interface might not be supported in all network deployments, which is the requirement for the introduction of Inter-MME/UPE Relocation, the usage of the “overlapping pool area” concept needs to be re-considered. At least it’s no longer necessary for inter MME/UPE mobility, however, advantages might be seen in areas with high inter-pool mobility.
The information flow shown in this contribution allows a MME/UPE Relocation as well as a MME- only-Relocation. 
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