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1 Introduction

This document analyzes the necessity of inter MME/UPE handover in the evolved system. And it proposes a generic IP based mobility scheme for inter-MME/UPE mobility. 
2 Discussion
The first question to be answered is whether inter-MME/UPE handover is required or not. Two alternatives are

a) One fixed UPE which does not change during an LTE UE is attached. 

b) Multiple MME/UPE which covers a certain geographic or logical area.

For option a), it does not require inter UPE handover, the following drawbacks should be considered.
· One fixed UPE configuration requires the capability all RAN nodes (possibly e-NodeBs) to the all UPEs. The number of hops between them gets bigger.

· It is still up to the further discussion in RAN and SA2, but possible functions of the UPE are header compression and ciphering.  Header compression is sensitive to packet losses, of which possibility along with the number of hop. 
· Also these two functions are sensitive for re-ordering and require in sequence delivery. The transport protocol between the RAN node and the UPE needs to support in sequence delivery. When the hop number between the RAN node and the UPE getting bigger, the size of sequence number needs to be bigger.

· Inter e-NodeB mobility is always visible to the one fixed UPE, which can be quite away from the e-NodeB.

· All traffic should pass through the UPE, which can be quite away from the e-NodeB.

· This configuration mandates the separation of UPE and MME. As proposed in S2-060302, there are quite a few drawbacks for the UPE/MME separation. 
Considering the required functions of the UPE, it would be beneficial to have a distributed architecture like option b). Some of the merits of this architecture are

· Short distance and small number of hops between the UPE and the e-NodeB.

· Routing optimization can be possible when the traffic is using the local IP address assigned from the UPE. Note that a big portion of the IP traffic is short-lived, so it would be possible to use the local IP address for these kinds of traffic.

· Optimized mobility handling can be possible by hierarchical mobility management. I.e. the UPE/MME is responsible for the mobility handling inside its coverage and inter-UPE/MME mobility can be managed by the higher mobility anchor.

The option b) requires inter-UPE/MME handover as depicted in the last bullet above. The figure below describes the concept of inter-UPE/MME handover.
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Figure 7.7-1: Handover between 3GPP access systems for alternative solution A
Figure 1: Intra LTE-Access-System inter UPE/MME handover

The possible solution for the inter-MME/UPE mobility can be Mobile IP. Note that the combination of handover preparation procedure and Fast Mobile IP can provide seamless handover.
3 Text proposal
***************************** The first change*******************************

7.x
Key Issue: Intra LTE-Access-System inter MME/UPE handover

7.x.1
Description of Key Issue
The first question to be answered is whether inter-MME/UPE handover is required or not. Two alternatives are

a) One fixed UPE which does not change during an LTE UE is attached. 

b) Multiple MME/UPE which covers a certain geographic or logical area.

For option a), it does not require inter UPE handover, the following drawbacks should be considered.

· One fixed UPE configuration requires the capability all RAN nodes (possibly e-NodeBs) to the all UPEs. The number of hops between them gets bigger.

· It is still up to the further discussion in RAN and SA2, but possible functions of the UPE are header compression and ciphering.  Header compression is sensitive to packet losses, of which possibility along with the number of hop. 

· Also these two functions are sensitive for re-ordering and require in sequence delivery. The transport protocol between the RAN node and the UPE needs to support in sequence delivery. When the hop number between the RAN node and the UPE getting bigger, the size of sequence number needs to be bigger.

· Inter e-NodeB mobility is always visible to the one fixed UPE, which can be quite away from the e-NodeB.

· All traffic should pass through the UPE, which can be quite away from the e-NodeB.

· This configuration mandates the separation of UPE and MME. As proposed in S2-060302, there are quite a few drawbacks for the UPE/MME separation. 

Considering the required functions of the UPE, it would be beneficial to have a distributed architecture like option b). Some of the merits of this architecture are

· Short distance and small number of hops between the UPE and the e-NodeB.

· Routing optimization can be possible when the traffic is using the local IP address assigned from the UPE. Note that a big portion of the IP traffic is short-lived, so it would be possible to use the local IP address for these kinds of traffic.

Optimized mobility handling can be possible by hierarchical mobility management. I.e. the UPE/MME is responsible for the mobility handling inside its coverage and inter-UPE/MME mobility can be managed by the higher mobility anchor.
7.x.2
Solution for key issue 
The option b) requires inter-UPE/MME handover as depicted in the last bullet above. The figure below describes the concept of inter-UPE/MME handover.
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Figure 7.x-1: Intra LTE-Access-System inter UPE/MME handover

The possible solution for the inter-MME/UPE mobility can be Mobile IP. Note that the combination of handover preparation procedure and Fast Mobile IP can provide seamless handover.

7.x.3
Impact on the baseline CN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.x.4
Impact on the baseline RAN Architecture

Editors Note: It is FFS whether there is any particular impact. 

7.x.5
Impact on terminals used in the existing architecture
Editors Note: It is FFS whether there is any particular terminal impact.
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