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This contribution provides flow chart description for intra-LTE  MME/UPE relocation.

Introduction

Most of time, MME/UPE should not change when the UE moves between eNodeBs: MME/UPE remains identical like a GGSN in 3G. It is not expected that MME/UPE change takes place many time due to the S1 Flex nature. 

Nevertheless in some cases identified in the LS sent to RAN3 (S2-062566), a new MME/UPE need to be selected in some cases such as when the new eNodeB the UE arrives in is out of the coverage area of the previous MME/UPE.

This contribution proposes a solution for seamless intra-LTE MME/UPE change in Active mode..

Discussion
Flows are described here when MME/UPE are combined. Similar procedure will take place if MME and MME/UPE are separated with additional messages between MME and MME/UPE but same interaction with UE, eNB, IASA and HLR. 
We propose intra-LTE MME/UPE relocation with following principles:

1. eNodeB requests relocation to MME/UPE not to target eNodeB:

UPE relocation is an intra-LTE relocation and current RAN3 assumption regarding intra-LTE relocation procedure is that relocation takes place between eNodeBs with no involvement of the MME. As such, the source eNodeB would send a Relocation request directly to the Target eNodeB.
Nevertheless, as the new eNodeB cannot reach the old MME/UPE (not full connectivity), the new eNodeB will not follow on the procedure, relying on the old MME/UPE to determine the new MME/UPE in order to re-use inter-RAT procedure between two MME/UPEs. Note that in order to avoid this useless request to target eNodeB, the source eNodeB could be configured so that it knows that the target eNodeB cannot reach certain UPEs.
Conclusion 1: it is proposed that in intra-LTE relocation with MME/UPE relocation, the source eNodeB requests relocation to its MME/UPE. This will in addition provide commonality with inter-LTE handover.
2. Data forwarding from source UPE to target UPE: it is not expected that MME/UPE change will take place very often and lossless relocation does not appear to be necessary. We suggest focusing on a seamless data transfer in case of MME/UPE relocation in a similar way as we promote for inter-LTE relocation. In order to get a seamless HO procedure, we propose that Source UPE also duplicates data and continue to forward them to source eNode B in parallel (data bi-casting by Source UPE). Source MME/UPE will stop sending data to source eNodeB as soon a the UE is under the target eNodeB.

3. UE Context transferred to target UPE as soon as possible: we suggest transferring UE context including SM context from source to target UPE so that the Target UPE will handle the ciphering and the compression of data for the UE. The old MME/UPE will only relay data from IASA to the new eNodeB. This will avoid conflict in data management when data will arrive both from the source UPE and the IASA.
The resulting procedure is described in following figure:


[image: image1]
Figure 1: intra-LTE handover with change of MME/UPE

· When a Active UE crosses MME/UPE Area boundary and moves to a new eNodeB for which a new MME/UPE is needed (rare case), a MME/UPE relocation takes place from eNodeB perspective with data forwaded from source MME/UPE to Target MME/UPE
· This is not visible from the IASA (HA) perspective as the source MME/UPE remains as Source for the IASA at that stage, i.e. it keeps interface with the IASA (HA) unchanged. The Source MME/UPE interfaces the new MME/UPE, there are two MME/UPEs in the data path during a moment.

· Source MME/UPE duplicates and sends un-ciphered data to the new MME/UPE, the new MME/UPE ciphers data, this enables seamless mobility.

· Then the MME/UPE change is made visible from the IASA perspective:
· In case of PMIP/GTP use on S5/S8, the new MME/UPE indicates the new UE address to the IASA
· In case of MIP use on S5/S8, the MME/UPE provides the new MME/UPE allocated address to the UE which directly interact with the IASA. 

· IASA provides data directly to the Target MME/UPE which anchors the UE.

The procedure is illustrated in the following flow charts:
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Figure x : intra-LTE MME/UPE Relocation in Active mode
Editor note: transfer of PCC information is FFS

1)
The IP bearer service is established between the UE and the IASA via the MME/UPE1
2)
The eNB1 decides to initiates a handover to eNB2
3)
The eNB1 sends a Handover Required to the MME/UPE1.

4)
The MME/UPE1 selects a MME/UPE2 serving the eNB2 the UE is going to use and sends it a Handover Preparation Request, including the UE context information.

5)
The MME/UPE2 creates a UE context and sends a Handover Preparation Request to the eNB2. The eNB2 sends a Handover Preparation Confirm to the MME/UPE2. The bearer plane is established between eNB2 and MME/UPE2
6)
The MME/UPE2 sends a Handover Preparation Confirm to the MME/UPE1.

7)
Mean to minimize lost of data i.e. MME/UPE1 starts bi-casting to eNB1 and MME/UPE2 or data forwarding to MME/UPE2.

8)
The MME/UPE1 sends a Handover Command to the UE.

9)
The UE is detected at the eNB2.

10)
eNB2 sends a Handover Complete to the MME/UPE2. 
11)
The MME/UPE2 does a route update with the IASA.

12)
The MME/UPE2 informs MME/UPE1 of the Handover Complete and the possibility to release resources in previous access. MME/UPE1 now sends all downlink packets only to the MME/UPE2.

13)
The resource in the source system is released.
14)
The IP Bearer service is now established between the UE and the IASA via MME/UPE2.

Note that Step 11 above shows a proposal in case of PMIP/GTP solutions and it would be a route update directly between the UE and IASA in case of MIP use.

Conclusion
Nortel suggests changes to section 7.15 of the TR as described below:

**** Start of changes ****

7.15
Key Issue: Intra LTE-Access-System inter MME/UPE handover in the active mode

7.15.1
Description of Key Issue
This key issue is about whether it is advantageous to perform an inter-MME/UPE handover in case of an intra-LTE handover, and studies different solutions that can solve this problem.
NOTE:
This key issue partially overlaps with key issue Intra LTE-Access-System handover. It is intended to merge the two key issues once the key issue Intra LTE-Access-System handover is described in this TR.

NOTE:
Depending on the key issue of UP/CP separation, this key issue can be divided into inter-UPE handover and inter-MME handover.

7.15.2
Solution for key issue
7.15.2.1
Alternative 1

7.15.2.1.1
Description
This solution proposes to perform inter-MME/UPE handover in LTE_ACTIVE mode when:

-
a UE moves a significant distance from its current MME/UPE, and when

-
the active communications are not delay-sensitive.

Whether inter-MME/UPE handoffs for active UEs with delay-sensitive communications are desirable remains FFS.

Proposed Solution:

Inter-MME/UPE handoffs can be achieved through a common 'user plane Source' as illustrated in Figure 7.15-1.
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Figure 7.15-1: Intra LTE-Access-System inter-UPE/MME handover
Possible approaches to handle inter-MME/UPE mobility in this solution can be Mobile IP, NETLMM, etc.

This solution proposes different handoff procedures depending on the type of communications active on the UE at the time of crossing a MME/UPE service area.

Procedure for UEs with non-delay sensitive communications (see Figure 7.15.2):

-
When the UE crosses a MME/UPE service area boundary, an inter-MME/UPE handover is performed. A new MME/UPE is selected in the new service area in the same way as in LTE_IDLE mode mobility. This type of mobility management is sufficient for terminals without delay sensitive communication requirements. Figure 7.15.2 illustrates how MME/UPE is re-selected for UEs with non delay-sensitive communication.
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Figure 7.15.2: MME/UPE selection for Active UE with non delay-sensitive traffic

Procedure for UEs with delay sensitive communications (see Figure 7.15-3):

-
When the UE crosses a MME/UPE service area boundary, the original MME/UPE is maintained and the handoff is performed to a LTE-RAN entity in the new service area. This is enabled by the S1-flex concept. Only when the UE goes into LTE_IDLE state, the UE re-registers with a MME/UPE in the new service area. As part of this process, a new MME/UPE is selected in the new service area. This type of mobility management is suitable for delay-sensitive communication (e.g., VoIP), since any perceivable disruption due to MME/UPE re-selection is avoided. Figure 7.15-3 illustrates how MME/UPE is re-selected for UEs with delay-sensitive communication.
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Figure 7.15-3: MME/UPE selection for an Active UE with delay-sensitive traffic

Since this alternative solution does not intend to change the signalling sequence for intra-LTE-Access-System inter-MME/UPE handover in LTE_ACTIVE mode, detailed signaling sequences are not provided.
NOTE:
This approach does not preclude that several MME/UPEs serve the same service area as discussed in the key issue on redundancy and load sharing.

7.15.2.1.2
Impact on the baseline CN Architecture

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

7.15.2.1.3
Impact on the baseline RAN Architecture

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

7.15.2.1.4
Impact on terminals used in the existing architecture
Editors Note:
It is FFS whether there is any particular terminal impact.

7.15.2.2
Alternative 2

7.15.2.2.1
Description

[image: image6]
Figure 1: intra-LTE handover with change of MME/UPE

The procedure is illustrated in the following flow charts:
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Figure x : intra-LTE MME/UPE Relocation in Active mode

Editor note: transfer of PCC information is FFS

1)
The IP bearer service is established between the UE and the IASA via the MME/UPE1

2)
The eNB1 decides to initiates a handover to eNB2

3)
The eNB1 sends a Handover Required to the MME/UPE1.

4)
The MME/UPE1 selects a MME/UPE2 serving the eNB2 the UE is going to use and sends it a Handover Preparation Request, including the UE context information.

5)
The MME/UPE2 creates a UE context and sends a Handover Preparation Request to the eNB2. The eNB2 sends a Handover Preparation Confirm to the MME/UPE2. The bearer plane is established between eNB2 and MME/UPE2

6)
The MME/UPE2 sends a Handover Preparation Confirm to the MME/UPE1.

7)
Mean to minimize lost of data i.e. MME/UPE1 starts bi-casting to eNB1 and MME/UPE2 or data forwarding to MME/UPE2.

8)
The MME/UPE1 sends a Handover Command to the UE.

9)
The UE is detected at the eNB2.

10)
eNB2 sends a Handover Complete to the MME/UPE2. 

11)
The MME/UPE2 does a route update with the IASA.

12)
The MME/UPE2 informs MME/UPE1 of the Handover Complete and the possibility to release resources in previous access. MME/UPE1 now sends all downlink packets only to the MME/UPE2.

13)
The resource in the source system is released.
14)
The IP Bearer service is now established between the UE and the IASA via MME/UPE2.

Note that Step 11 above shows a proposal in case of PMIP/GTP solutions and it would be a route update directly between the UE and IASA in case of MIP use.

7.15.2.x
Alternative x

**** End of changes ****
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