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Abstract of the contribution:

This contribution completes the signalling flow description of eNodeB Handover when X2 is present with no UPE nor MME change, to clarify that the MME is informed of the HO procedure.

Introduction

The RAN3 studied the HO procedure. It is still open whether the HO is signalled to the MME or to the UPE.
Two proposals are on the table:

· Option B of MME/UPE split discussion: the eNB advices the MME and the MME establishes the bearers with signalling to UPE/SAEGW and signalling to eNB

· Option C of MME/UPE split discussion: the eNB advices the UPE/SAEGW only and this establishes the User plane
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Discussion
For procedure like Location Service, the MME needs to have accurate information regarding which eNB is currently used by a UE. This can be done in two ways:

· in real time: the eNB notifies the MME of the eNB change

· in non-real time: the MME requests the latest eNB information when needed (on Location Request)

Note: case in which the UPE could notify the MME of eNB change is not considered for the following reasons: this will not save any signalling compared to case in which the eNB notifies the MME and the UPE would have to handle mobility procedures while this is not its role.
With the 1st option, MME is informed in real time, nevertheless going through the MME to establish the bearer plane bother MME with bearer related information that both the eNodeB and the UPE/SAEGW already have (during HO procedure, source eNodeB provides bearer related information to target eNodeB). This option does not bring a way to reduce user plane establishment delay.

The 2nd possibility is the most efficient regarding user plane re-establishment between new eNB and the UPE/SAEGW. Nevertheless it implies new procedure to allow the MME to get current eNB information from the UPE/SAEGW for Location procedure, in a non real-time way.

We suggest an enhancement of Option C in which:

· the target eNB informs the MME of the HO procedure to allow MME to know the latest eNodeB (for future use such as Location Service)

· the new eNB establishes directly the Bearer plane with the UPE/SAEGW.
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This has also the following advantages:

· in case of UPE change, interaction with the MME will be needed to determine new UPE. 
· According to LS S2-070611 sent by SA2 to RAN3 during last SA2 meeting in Florence, a solution has to be studied to determine the “means for detecting the need for changing MME and/or UPE” (allow a Target eNodeB to determine whether it has connectivity with a UPE). The Target eNodeB could have an internal configuration of all UPEs it can reach but this is duplicated compare to information already available in the MME (as MME select the UPE to attach UE to based on current eNodeB in use). With this proposal, the eNodeB can request the MME to handle UPE selection in case of UPE change.

· This proposal allows a clear separation between MME and UPE roles with user plane handling only between eNodeB-UPE
Proposal:
The following flow results:
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Figure x: intra-LTE HO with no MME no UPE change
1)
The IP bearer service is established between UE and Source UPE/SAEGW via Source eNodeB

2)
The Source eNodeB decides to initiate a handover to Target eNodeB, over the X2 interface.

3)
The Source eNodeB sends a Handover Required to the Target eNodeB, and provides UE context information.

4)
The Target eNodeB sends a Handover Command to the Source eNodeB. Source eNodeB issues a Handover with the UE.

5)
The Source eNodeB sends a Handover Command Acknowledgement to the Target eNodeB after successfully sending the Handover to the UE.

6)
The Target eNodeB advices MME of the HO procedure. 

7)
In parallel to 6), the source eNodeB start forwarding data to Target eNodeB.

8)
The UE accesses the target eNodeB.

9)
The MME responds to the Target eNodeB (As there is S1 connectivity between target eNodeB and source UPE/SAEGW, the MME keeps the same UPE/SAEGW. No UPE relocation takes place)
10-11) After the UE is arrived under the new eNodeB and MME has responded to the HO request, the target eNodeB established the bearer directly with the Target UPE.

12)
The Target eNodeB sends a Handover Complete to the source eNodeB. The Source eNodeB can release its radio resources.

13)  
Source eNB stops data forwarding

14)
Source eNodeB releases its resources with the MME

15)
Source eNodeB acknowledges the Handover Complete

16)
The IP bearer service is established between UE and eNodeB2 to UPE/SAEGW
Conclusion:

It is proposed to include the above signalling flows into TS 23.401 in appropriate section (section 6 “Mobility Management Functionality”) as a starting point for eNB handover procedure with no MME and no UPE change.
Annex 
Copy of section H4 of TR 23.882:”Inter eNB Handover in LTE_ACTIVE mode (intra MME and intra UPE)”, Proposal B and C 
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Note: User plane route update in steps 8 and 9 can be done by updating the user plane route directly between the eNB2 and UPE instead of via the MME, with notifications sent to the MME and acknowledgement sent to eNB2 by the MME.

Figure H.4.2: Alternative B
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Figure H.4.3: Alternative C
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The Target eNB directly establish the bearer plane with UPE
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