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1
Introduction

A new study item has been approved in [1]. 

This contribution discusses and proposes way forward of the following study topic.
4.3
Handover enhancement
6
4.3.1
Inter-MeNB HO without SeNB change
6
4.3.2
Handover with SeNB Addition
6
2
Discussion

Beginning of Text Proposal
4.3
Handover enhancement
For handover enhancement in dual connectivity, there could be following possible scenarios considering enable SeNB addition procedure during the handover:
4.3.1
Single connectivity to dual connectivity
UE is first connected to network without dual connectivity configurations but after the handover UE is configured to dual connectivity mode, as pictured below:
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Figure 1: scenarios of single connectivity to dual connectivity handover
In scenario 1 UE is handed over from eNB1 to eNB2, and during the handover eNB2 decides to add SeNB for dual connectivity operation so after the handover UE will be configured as dual connectivity with eNB2 and SeNB.

In scenario 2 UE is handed over from SeNB to eNB and during the handover eNB decides to add SeNB for dual connectivity operation so after the handover UE will be configured as dual connectivity with eNB and SeNB.

In scenario 3 UE is handed over from SeNB1 to eNB and during the handover eNB decides to add SeNB2 for dual connectivity operation so after the handover UE will be configured as dual connectivity with eNB and SeNB2.

4.3.2
Dual connectivity to Dual connectivity
UE is already operated in dual connectivity mode before the handover, and during the handover target eNB decides to continue with dual connectivity operations, possible scenarios are provided below: 
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Figure 2: scenarios of dual connectivity to dual connectivity handover
In scenario 1 UE is first connected to eNB1 and SeNB as dual connectivity, and then handed over from eNB1 to eNB2, during the handover eNB2 decides to add SeNB for dual connectivity so after the handover UE continues the dual connectivity operations with eNB2 and SeNB. This is the same scenario as “inter-MeNB handover without SeNB change” mentioned in the draft TR, and this could be seen as a sub-case of “SeNB addition during handover”.
In scenario 2 UE is first connected to eNB1 and SeNB1 as dual connectivity, and then handed over from eNB1 to eNB2, during the handover eNB2 decides to add SeNB2 for dual connectivity so after the handover UE continues the dual connectivity operations with eNB2 and SeNB2.

Typically scenario 1will be a more popular case since the SeNB usually would be the best cell for dual connectivity UEs, and from signalling flow perspective there’s no major difference between the two scenarios.
4.3.3
Solutions
For simplicity we provide a general solution which is applied to all the scenarios mentioned above:
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Figure 3: dual connectivity handover with SeNB addition
Before the handover UE could possibly operates in single connectivity (between UE and eNB1), or dual connectivity (between UE and eNB1/SeNB) mode.

Step 01: measurement report is sent to eNB1 and handover is triggered.
Step 02: eNB1 sends handover request to eNB2 including UE’s measurement report (ECGI information might be included here to deal with potential PCI confusion at eNB2), which is used for eNB2 to select an appropriate SeNB to continue dual connectivity, if possible. 

Step 03&04: eNB2 sends SeNB addition request to SeNB, here if UE was in dual connectivity with SeNB and eNB1 before the handover, eNB2 could include old UE session Ids (e.g. C-RNTI of SeNB, which could be known by eNB2 in step 02) into step 03 to assist SeNB for session mapping (e.g. UE context association), and SeNB reply with an ACK. 

*Note: for scenario 2 in 2.1.1 and scenario 1 in 2.1.2, these steps may be ignored since the SeNB was connected with UE before the handover and may remain unchanged during the handover, then target eNB could just keep SCG resources and configurations unchanged instead of triggering the SeNB addition procedure once again.
Step 05&06: eNB2 reply to eNB1 with handover ACK indicating that the same SeNB will be used for dual connectivity, eNB1 inform SeNB to release the resources.
Step 07&08: Handover procedure execution with UE. 
Step 09: eNB2 confirms the Reconfiguration with SeNB.

Step 10&11: eNB2 triggers the path switch procedure to switch the bearers in both eNB2 and SeNB.

End of Text Proposal
3
Conclusions
After analysis and discussion on mentioned scenarios and solutions, we proposed RAN3 to agree on the use cases and signalling flow for these handover enhancements in Rel-13 dual connectivity: 

Proposal: It is proposed to agree on the above use cases and signalling flow as baseline for SeNB addition during handover (including inter-MeNB handover without SeNB change) and capture the TP provided in section 2 in the TR.
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