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Abstract of the contribution:

This contribution discusses MME and UPE relocation and promotes independent MME and UPE relocation and UPE relocation in Idle mode only.
Introduction

Key issue 7.15 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. This contribution clarifies why MME and UPE relocation can be independent and promotes UPE relocation in Idle mode only.
Discussion

MME/UPE co-located

When MME and UPE are co-located, MME/UPE is selected by the eNodeB when the UE attaches to the Network. 

The eNodeB has no information regarding UE at that UE’s attachment; it has no information on the bearers to be established for this UE. As a consequence the eNodeB selects the MME based on some criteria independent of bearers, i.e. independent of UPE usage.

Therefore, no MME/UPE relocation is expected due to UPE/bearer need. MME (i.e. combined MME/UPE) relocation can take place in case of change of Pool Area (UE moves to a new eNodeB managed by a new MME), this can then be discussed during S1-Flex studies on MME Pool Areas, not under UPE relocation study.
MME and UPE separated
When MME and UPE are separated:

· For the same reasons as above , there is no MME relocation expected, except in case of change of MME Pool Area

· There is potential interest to relocate UPE, for the following reasons:

· to reduce eNodeB / UPE distance (save bearer resources)
· to re-balance traffic load between multiple UPEs
· to support configuration cases where all eNodeB are not connected to all UPEs (partitioned  backhaul network into domains with limited connectivity between them)
· to reduce UPE - HA distance (nevertheless with the working assumption to have a unique UPE per UE, UPE change to be closer from one HA may not help for bearers to other HAs).

· When MME and UPE are separated, UPE relocation can be independent from MME relocation.

· How can be performed the UPE relocation:

To avoid any impact on ongoing data transfer (hide breaks from application as requested in 25.813), we suggest avoiding relocation of UPE when the UE is in Active mode. In the meantime a Layer 2 relay between origin and new UPE is preferred: a new UPE can be allocated to the UE and it relays data between new eNodeB and the original UPE (a Layer 2 relay).
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Figure 1: Layer 2 relay between new UPE and original UPE for UE in Active mode
Then, when the UE moves to Idle mode, the Network can relocate the UPE. This is seen as a preferable approach compared to a UE detach/re-attach in order to avoid additional signaling between the UE and the Network.
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Figure 2: UPE relocation when the UE is in Idle mode

Conclusion

It is proposed to agree on the following:

· UPE and MME relocation can be independent

· UPE relocation takes place when UE is in Idle mode

· In Active mode, Layer 2 relay is used between origin and new UPE
· The following updates to the TR section 7.15:
**** 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 anchor' 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
This solution proposes to perform UPE handover in LTE_Idle mode only when a UE’s eNodeB moves a significant distance from its current UPE.

When the UE’s eNodeB gets far from the original UPE, a layer 2 relay is established between the original UPE and the Target UPE for UE in Active mode.

When the UE goes into LTE_IDLE state, the UPE relocation takes place.
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7.15.2.2.2
Impact on the baseline CN Architecture

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

7.15.2.2.3
Impact on the baseline RAN Architecture

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

7.15.2.2.4
Impact on terminals used in the existing architecture
Editors Note:
It is FFS whether there is any particular terminal impact.

7.15.2.x
Alternative x

**** End of changes ****
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