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1. Introduction 
At the last RAN3#87 meeting, it has been agreed to further study the enhancement of HO for Dual Connectivity, and some basic message sequence charts were captured in the TR37.875 [R3-150488]. This contribution discusses some open issues of the General procedure for enhanced handover in dual connectivity, that were recorded as NOTE in the TR.
2. Discussion

The NOTEs under step 3 and step 5, should have the answer as below: 

· For the Dual connectivity to Dual connectivity scenario without SeNB change, it will need to provide the reference to the UE context in the SeNB from the source eNB to the target eNB and then to SeNB. It is preferable to use X2AP ID as we are designing for the X2AP that will not rely on other specification.
Proposal 1: For the Dual connectivity to Dual connectivity scenario without SeNB change, it is preferable to use X2AP ID as the reference to the UE Context in the SeNB and that is transferred from the source MeNB to target MeNB and then to the SeNB.
· For the Dual connectivity to Dual connectivity scenario without SeNB change, it is preferable to still use the SeNB Addition Request message, as at least the AP ID from the target MeNB will be newly allocated for this signalling connection between the target MeNB and the SeNB. Use of messages other than SeNB Addition Request message e.g. SeNB Modification Request message, will have a risk that backward compatibility may not be met, because the SeNB may handle the new AP IDs in the SeNB Modification Request message as unknown and therefore error. 
Proposal 2: For the Dual connectivity to Dual connectivity scenario without SeNB change, it is preferable to use the SeNB Addition Request message from the target MeNB to the SeNB.
· The only information in the SeNB Release Request procedure is to provide the data forwarding tunnel information and the trigger to stop providing user data to the UE, as the SeNB is not changed and the data forwarding will not applied from SeNB (as discussed below), it can be decided that the SeNB Release Request message is not needed for the Dual connectivity to Dual connectivity scenario without SeNB change.
· For the Dual connectivity to Dual connectivity scenario without SeNB change, it is preferable to skip the UE Context release procedure from the source MeNB to the SeNB as it does not bring any further information to the SeNB.
· For the above two points, it will be needed for the source MeNB to know to skip the SeNB Release Request procedure and the UE Context release procedure, it is therefore needed to provide such information from the Target MeNB to Source MeNB.

Proposal 3: For the Dual connectivity to Dual connectivity scenario without SeNB change, it is preferable to skip the MeNB Initiated SeNB Release procedure and the UE Context Release procedure from the source MeNB to the SeNB as it does not bring any further information to the SeNB. It is also needed for the source MeNB to know that those procedures are to be skipped.
Data Forwarding in general:
For the Single connectivity to dual connectivity scenario and dual connectivity to dual connectivity with SeNB change, there is no difference from the Rel-12 data forwarding in the Dual Connectivity. One possible discussion point is whether the direct data forwarding from the source eNB to the target SeNB may take place, which does not impact the stage 3 specification. In fact, it has been in Rel-12 that the direct and indirect data forwarding is possible, therefore this issue can be solved without further specific action.
For the Dual connectivity to Dual connectivity scenario without SeNB change, the data forwarding will be for the forwarding of data in the Source eNB to the Target MeNB which has no difference from the Rel-8 data forwarding. Regarding the SCG bearer, it can omit the data forwarding as it can be assumed that the E-RAB is not changed due to no SeNB change. Then for the Split bearer, since the SeNB is not changed, there is no need to forward the remaining data from SeNB, therefore there is no specific action needed.
Proposal 4: For the Single connectivity to dual connectivity scenario and dual connectivity to dual connectivity with SeNB change, the Rel-12 data forwarding mechanism (direct and indirect) can be reused without any further specific consideration.

Proposal 5: For the Dual connectivity to Dual connectivity scenario without SeNB change, there is no need to do the data forwarding from SeNB.
3. Conclusion and proposal

This Contribution discussed some open issues of the General procedure for enhanced handover in dual connectivity, that were recorded as NOTE in the TR36.875. 
Proposal 1: For the Dual connectivity to Dual connectivity scenario without SeNB change, it is preferable to use X2AP ID as the reference to the UE Context in the SeNB and that is transferred from the source MeNB to target MeNB and then to the SeNB.

Proposal 2: For the Dual connectivity to Dual connectivity scenario without SeNB change, it is preferable to use the SeNB Addition Request message from the target MeNB to the SeNB.

Proposal 3: For the Dual connectivity to Dual connectivity scenario without SeNB change, it is preferable to skip the MeNB Initiated SeNB Release procedure and the UE Context Release procedure from the source MeNB to the SeNB as it does not bring any further information to the SeNB. It is also needed for the source MeNB to know that those procedures are to be skipped.

Proposal 4: For the Single connectivity to dual connectivity scenario and dual connectivity to dual connectivity with SeNB change, the Rel-12 data forwarding mechanism (direct and indirect) can be reused without any further specific consideration.

Proposal 5: For the Dual connectivity to Dual connectivity scenario without SeNB change, there is no need to do the data forwarding from SeNB.

Proposal 6: it is proposed to capture the proposed text as in the Text Proposal below.
References:
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4.3.2
Solutions
In order to cover the scenarios in section 4.3.1, one general solution which is applied to all the scenarios should be firstly considered. General procedure is provided in Figure 4.3.2-1, and the detailed solution for each scenario is also provided in the following sections.
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Figure 4.3.2-1: General procedure for enhanced handover in dual connectivity
Before the handover UE operates in single connectivity with eNB1 or dual connectivity with eNB1 and SeNB.

1.
Measurement report is sent to eNB1 and handover is triggered.
2.
eNB1 sends Handover Request to eNB2 including UE’s measurement report, which is used for eNB2 to select an appropriate SeNB to continue dual connectivity, if possible.
3.
If the eNB2 decides to add or keep the SeNB, the eNB2 sends SeNB Addition Request to SeNB. If UE was in dual connectivity with the SeNB and eNB1 before the handover, the eNB2 includes a reference to the UE context in the SeNB that was established by eNB1.
NOTE:
The reference to the UE context in the SeNB will be provided with the SeNB UE X2AP ID allocated by the SeNB.

4.
The SeNB replies with SeNB Addition Request Acknowledge.
5.
eNB2 replies with Handover Request Acknowledge. The eNB2 may indicate to the eNB1 that the SeNB is kept so that the eNB1 can skip the the SeNB release procedure in step 6 and UE Context Release in step 15

6.
eNB1 sends SeNB Release Request to the SeNB.

7.
The eNB1 triggers the RRC connection reconfiguration procedure. The RRC message includes SCG configuration.

8.
Random Access is performed towards the eNB2.

9.
UE replies with RRCConnectionReconfigurationComplete to the eNB2.
10.
Random Access is performed towards the SeNB.

11.
Upon completion of the RRC connection reconfiguration procedure, eNB2 confirms the reconfiguration with the SeNB.
12.
eNB2 sends Path Switch Request to switch the bearers in both eNB2 and the SeNB. If the SeNB is kept, eNB2 may include the same TEID used for SCG bearer.

13.
The MME replies with Path Switch Request Acknowledge. If new UL TEIDs at the S-GW are included, eNB2 performs MeNB initiated SeNB Modification procedure to provide them to the SeNB.

14.
eNB2 sends UE Context Release to eNB1.

15.
eNB1 sends UE Context Release to the SeNB.

NOTE:
The data forwarding for SCG bearer option is not needed in case the SeNB is kept. When the Data forwarding will be applied the procedure is same as in Rel-12 e.g. direct and indirect data forwarding are possible.
NOTE:
Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover needs to be further considered and is FFS.
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