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Abstract of the contribution:

This contribution provides a signalling flow description for eNodeB Handover with UPE change when X2 is present.

Introduction

In the current TR 23.882, eNode B Handover with MME and UPE change has been described with HO signalling going via MME and data forwarding being done between UPEs. This contribution suggests changing the current description in order to get a more efficient HO procedure with Ho procedure and associated data forwarding done between eNodeBs over the X2 interface.

Discussion

Consider intra-PLMN HO with UPE change (presence of X2 interface):

The current HO procedure with UPE change has been described to consider no X2 interface between eNodeBs. This has been done to support inter-PLMN Handover case.
HO procedure over PLMN border can be estimated to be a very rare case. With the new hypothesis to consider potential use of S5a at the Attachment phase, UPE change may not become as rare as PLMN border over crossing. As a consequence, considering UPE change procedure with the hypothesis that there is no X2 interface does not illustrate the most cases, but link this to the very rare case of the PLMN border crossing. 

This brings to a non optimal HO procedure description in which all the signalling goes up to MME/UPE: the obtained HO description is complex and the procedure is long due to important signalling between Network entities. In addition, data forwarding takes place between UPEs which delay the data processing: data forwarding between UPEs implies data are sent send from source UPE to source eNodeB; then these data are sent back up to the source UPE, forwarded to target UPE before being finally sent down to target eNodeB.

(See the current HO flows provided in annex of this contribution). 

It appeared during RAN3 discussions that a HO is more efficient if most of signalling takes the advantage of the presence of the X2 interface.

We suggest describing to the eNB HO with UPE change procedure for the intra-PLMN case, in which X2 interface is present. In addition, due to S1-Flex, MME change is considered to be also rare and is not described below.
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Figure x: intra-LTE MME/UPE Relocation in Active mode when MME and UPE are separated

· Data forwarding takes place between eNodeBs: data forwarding takes place between eNodeBs directly (X2 interface) in a more efficient way than between UPEs

· HO procedure is done directly between eNodeBs, signalling delay is reduced

· User Plane is directly updated between eNodeBs and UPEs, with no visibility from MME also to save some signalling processing

· In parallel to the eNodeB synchronization over the radio interface, the UPE change can take place with the SAE Gateway. Getting independent procedures which can take place in parallel will allow to reduce the duration of the whole HO procedure

· Data forwarding takes place directly between eNodeBs, this is more efficient that sending eNodeB data back to the UPEs

· Data forwarding can be stopped when there is no more data buffered in the source eNodeB and when user plane is released with the source UPE.

Notes:

Step 1 to 7: are the same as for the procedure of eNodeB HO with no UPE change (See TR H4.3 copied in Annex 2 of this contribution); 

Step 7 is FFS: it is FFS whether eNB2 gets UPE2 address from the MME or determines UPE2 on its own, this is part of Pool Area discussion. 
Conclusion:

The above HO procedure is optimized for Handover cases considering UPE change while X2 interface is present and MME remains unchanged, a typical case for intra-PLMN HO procedure.

As clarified above, this procedure re-uses the signalling of the eNodeB HO with no UPE change so that it benefits from RAN3 eNodeB HO optimizations. 

We propose to include this proposal in the TR 23.882, section H.8.3 for Alternative C, with title “Figure H.8.3, alternative C”.
It is also proposed to add this description in TS 23.401 in appropriate section (section 6 “Mobility Management Functionality”)
Annex 1 

Section H.8 of TR 23.882: “Inter MME and/or inter UPE change, including support for service continuity”:
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Figure H.8.2: intra-LTE MME/UPE Relocation in Active mode when MME and UPE are separated

Editor's note: transfer of PCC information is FFS

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

2)
The eNB1 decides to initiates a handover to eNB2

3)
The eNB1 sends a Handover Required to the MME1.

4)
The MME1 selects a MME2 serving the eNB2 the UE is going to use and sends it a Handover Preparation Request, including the UE context information.

5)
The MME2 creates a UE context and sends Handover Preparation Request to UPE2. MME1 sends a Handover Preparation Request to the eNB2. The eNB2 sends a Handover Preparation Confirm to the MME2. The bearer plane is established between eNB2 and UPE2.

6)
The MME2 sends a Handover Preparation Confirm to the MME1. MME1 informs UPE1 of the relocation to UPE2.

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

8)
The MME1 sends a Handover Command to the UE.

9)
The UE is detected at the eNB2.

10)
eNB2 sends a Handover Complete to the MME2. MME2 informs UPE2.

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

12)
UPE2 informs MME2 of the Handover Complete and the possibility to release resources in previous access. MME2 informs MME1 which triggers UPE1 to sends all downlink packets only to the 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 UPE2.

TBD

Figure H.8.3: Alternative C

Annex 2

Section H4, Proposal C of TR 23.882:”Inter eNB Handover in LTE_ACTIVE mode (intra MME and intra UPE)”
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Figure H.4.3: Alternative C
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