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Abstract of the contribution:

This contribution provides signalling flow for 23.401 for the eNodeB HO with UPE change when X2 is present.

Introduction

A companion contribution explains why with overlapping pools area concept, X2 is considered to be present between all eNodeBs for most cases, so that there is interest to describe eNodeB HO procedure with MME or UPE change also considering presence of X2.

This contribution focuses on intra-PLMN HO description with UPE change. UPE relocation can take place when there is no S1 connectivity between Target eNodeB and the current UPE (UPE Pool Area border crossing). But in this case, X2 interface should be present.
Note: the current contribution shows UPE/SAEGW collocated so that there is a relocation of v-UPE/SAEGW (from H-UPE/SAEGW), but the discussion below is also valid in presence of S5 interface between (relocation between v-UPE and v-SAEGW). It is proposed to not consider discussion on collocated UPE/SAEGW or S5 in this paper.
Proposal
Flows for eNodeB HO over X2 with UPE change
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Figure x: intra-LTE HO with UPE Relocation
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 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 step 6), the Source eNodeB starts forwarding data to Target eNodeB.

8)
The UE accesses the target eNodeB

9)
MME checks whether the Target eNodeB can reach the source UPE/SAEGW. When there is no S1 connectivity between target eNodeB and source UPE/SAEGW, the MME selects a new UPE/SAEGW and requests the new UPE/SAEGW to handle the UE bearers.

.

10-11) The new UPE/SAEGW requests source UPE/SAEGW context. The Source UPE/SAEGW transfers bearer information to the target UPE/SAEGW..

12-13) The new UPE/SAEGW establishes the bearer plane with the Home UPE/SAEGW in case of roaming.
14)
The new UPE/SAEGW request the old UPE SAEGW to start forwarding packets.

15)
The new UPE/SAEGW responds to the MME
16)
The MME responds to the Target eNodeB, it provides the new UPE/SAEGW address as a new UPE/SAEGW has been selected.
17-18) 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.

19)    The Target eNodeB sends a Handover Complete to the source eNodeB. The Source eNodeB can release its radio resources. 
20,21)  Source eNodeB stops data forwarding, release resources in the Source MME

22)
The Source eNodeB acknowledges the Handover Complete
23)
The IP bearer service is established between UE and Target UPE/SAEGW
With this procedure:

· intra-LTE HO procedure from the eNodeB perspective is identical for no MME/UPE change, MME change only, UPE change only or both MME and UPE change, as soon as X2 interface is present.

· Compared to RAN3 procedure with no MME/UPE change, interaction between target eNodeB and MME needs to takes place early in the procedure to allow a potential UPE relocation. This Request to MME is done in parallel to the radio HO procedure in order not to delay it. This request to MME will be identical in case of MME change only, UPE change only or in case of MME and UPE change.

· MME selects the new UPE based on normal UPE selection process, the eNodeB does not select the new UPE.

· Radio HO procedure is performed over X2, so HO duration is reduced

· Relocation of the UPE takes place in parallel to,the radio HO to reduce duration of the whole procedure

· Data forwarding can take place between source and target eNodeBs directly (X2 interface) in a more efficient way than between UPEs

· User Plane is directly updated between eNodeBs and UPEs (step 16-17), with no visibility from MME also to save some signalling processing

Conclusion:

The above HO procedure with UPE change is optimized for intra-PLMN Handover cases when X2 interface is present.

As clarified above, this procedure re-uses the signalling of the eNodeB HO with no UPE change so that it benefits from RAN3 studies on HO optimizations.
In addition, the procedure clarifies how the new UPE is selected: eNodeB sends systematically handover request to MME and the MME is the entity which selects the target UPE. This avoids the need of an internal eNodeB configuration of a list of UPEs that can be reached.
We propose to include the above flows for HO with UPE change in appropriate section of the TS 23.401 (section 6 “Mobility Management Functionality”)
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12. GTP Update PDP Context Request
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5. Handover Command Ack
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9. The MME knows that eNB2 cannot reach UPE/SAEGW1,  MME then selects a new UPE
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20. eNB1 stops Data forwarding 
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21. Release resources 
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23. IP bearer service via UPE/SAEGW2 
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