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Introduction

This contribution promotes HO over X2 interface without MME/UPE involvement (Option C-2, 6.3.3.1.2) even in case of MME/UPE change.

In the current TR R3.018, two procedures are described:

· Option C-1: eNodeB HO over X2 with no MME/UPE change (HO procedure handled between eNodeBs before notifying the MME/UPE)
· Option C-2:  HO with MME or UPE change, considering that X2 was not present (HO procedure handled by the MME/UPE). 

The eNodeB HO over X2 has been studied and it was estimated to be more efficient than going via the CN.

This contribution clarifies that in most of cases X2 will be present in the whole PLMN so that an intra-PLMN HO should re-use the HO proposal over X2 to get an optimized HO procedure for the most of HO cases, even when there is a change of the MME/UPE.

This proposition also clarifies how the Target eNodeB can determine whether it has S1 connectivity with MME and UPE as the question was raised by SA2 [4]. 

Discussion
X2 is expected in whole PLMN

With Pool Area concept, X2 is present between all eNodeBs of the Pool Area.

With agreement on Overlapping Pool Area in last meetings, X2 interface can now be expected most of time in the whole PLMN. X2 is expected to be absent mainly for inter-PLMN Handover case.
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Fig 1: Pool Areas Overlapping via X2

As a consequence, inside a PLMN, eNodeB HO can take place most of time over the X2 interface and benefit from HO procedure efficiency.

We suggest considering as much as possible all eNodeB HO procedure to take place over the X2 interface, even for the rare cases of MME/UPE change is needed (lack of S1 between eNodeB and MME/UPE, depending on country size). When a relocation procedure takes place inside a PLMN (most of cases), it should benefit from the presence of X2.

We describe in two associated contributions intra-PLMN eNodeB HO procedure with no MME/UPE change, when X2 interface is present [1]. and procedures combined if MME/UPE have to be changed [2]. 

Case where there is no X2 still exist, but is reduce to inter-PLMN HO case, for which less efficiency is needed [3].

Simplified decision in source eNodeB
With this proposal, eNodeB relocation is always started over the X2 interface when present, the source eNodeB is simplified:

· A source eNodeB always initiates a relocation procedure directly with the target eNodeB when the X2 interface is present. With the current relocation procedure with MME/UPE change (the source eNodeB needs to know by configuration) whether a Target eNodeB has or not S1 connectivity with MME/UPE. This is additional configuration would need to be updated each time a new MME/UPE or a new eNodeB is added, With Relocation always initiated over the X2 interface when present, this is not needed anymore.

· The Target eNodeB is in charge of checking whether it has access to the MME or whether a new MME needs to be selected. If the Target eNodeB has no connectivity with the MME, it selects a new MME based on normal S1 Flex feature. The MME is in charge of checking Target eNodeB has access to the target UPE, if not, the MME selects a new UPE for the eNodeB (normal MME role in UPE selection).

· When there is no X2 interface (inter-PLMN HO case), the source eNodeB sends it HO required message to the MME/UPE like it would do for a HO with 2G/3G. 

It is simpler that source eNodeB relies on presence/absence of the X2 interface to decide whether it should send the HO Request to the Target eNodeB or to the MME/UPE.
Conclusion 

We propose RAN3 to agree that the HO procedure should take place over the X2 interface when available, even in the case of MME/UPE change (rare case) in order to benefit from HO efficiency. 
We propose RAN3 to discuss the three contributions which describe the associated flows [1] in case of MME/UPE change [2] and without X2 [3]
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