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1
Introduction
In RAN#66 meeting, the following DC enhancement in R13 needs to be investigated and discussed [1]: 
· Study solutions for the support of inter-MeNB handover without SeNB change, and handover with SeNB Addition (retaining the MeNB’s role).
In this paper we mainly discuss the solutions for handover with SeNB Addition (retaining the MeNB’s role) and some possible issues to be considered.
2
Discussion
2.1 Mobility scenario
Seven X2 based mobility scenarios for the dual connectivity UE would be considered as shown in Figure 1.
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Figure 1 mobility scenarios for dual connectivity
Scenario 1: MeNB1(MeNB1+SeNB1(intra-MeNB, SeNB Addition)
Scenario 2: MeNB1+SeNB1(MeNB1 ((intra-MeNB, SeNB Removal)


Scenario 3: MeNB1+SeNB1(MeNB1+SeNB2 (intra-MeNB, inter-SeNB)
Scenario 4: MeNB1 (MeNB2+SeNB3 (inter-MeNB, SeNB Addition)
Scenario5: MeNB1 +SeNB1( MeNB2+SeNB1 (inter-MeNB, same SeNB)
Scenario 6: MeNB1 +SeNB1( MeNB2 (inter-MeNB)
Scenario 7: MeNB1 +SeNB1( MeNB2+SeNB3 ((inter-MeNB, inter-SeNB)
Scenario 2 and 6 have been supported in R12, then remaining 5 scenarions should be investigated as further enhancement for DC in R13. For scenario 5: MeNB1 +SeNB1( MeNB2+SeNB1 (inter-MeNB, same SeNB), detail analysis is discussed in [2].  Hence, the following discussion is mainly focused on other 4 scenarios, which all involve SeNB Addition procedure during handover. 
2.2 Mobility solutions
The four scenarios above may be devided into three groups as below: 
First group includes Scenario 4: MeNB1 (MeNB2+SeNB3 (inter-MeNB, SeNB Addition);
Second group includes Scenario 7: MeNB1 +SeNB1( MeNB2+SeNB3 ((inter-MeNB, inter-SeNB);

Third group includes Scenario 1: MeNB1(MeNB1+SeNB1(intra-MeNB, SeNB Addition) and Scenario 3: MeNB1+SeNB1(MeNB1+SeNB2 (intra-MeNB, inter-SeNB);
For third group handover, impact on Intra-MeNB should be discussed in RAN2, but impact on X2AP procedures is similar with that of previous two group handovers.

 For enhancement for these scenarios in R13, some issues need to be further considered .
Issue 1: How to config SCG during handover?
SCG Addition procedure is embedded into X2 handover preparation phase is the most suitable solution, datail analysis may refer to [2], this option could combine target MeNB reconfiguration and SCG reconfiguration into one RRC reconfiguartion message towards UE. Also the option has more simple interaction process. See figure 2 as below:
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Figure 2 SCG Addition procedure embedded into X2 handover preparation phase
Proposal 1: SCG Addition procedure is embedded into X2 handover preparation phase should be adopted as enhancement solution for handover with SeNB Addition in R13.
Issue 2: Should bearer type change be supported in case of handover?

Similar as Inter-MeNB handover without SeNB change case, bearer type change as SCG((Split should not be supported in R13. Additionally for First group handover and intra-MeNB with SeNB Addition handover of third group, it seems more flexible for target MeNB to perform bearer type changes as SCG(MCG or Split(MCG based on its own RRM strategy. 
Observation 1: For inter-MeNB/intra-MeNB with SeNB Addition, it seems more flexible in aspect of fully utilising resource that only bearer type changes as SCG(MCG or Split(MCG are allowed.
For Second group handover and intra-MeNB with inter-SeNB handover of third group, SeNB Addition and SeNB release should be considered simultaneously, then bearer type changes include not only SCG(MCG or Split(MCG but also SCG(MCG or Split(MCG.
Observation 2: For inter-MeNB/intra-MeNB with inter-SeNB, it has benefit to only support bearer type changes as SCG((MCG or Split((MCG.
Issue 3:  How to process SN status report and data forwarding in case of bearer type change?
For bearer type change of MCG(SCG, SN status report can only be transmitted firstly from source MeNB to target MeNB then forwarded to target SeNB due to X2 signalling connection not present between target SeNB and source MeNB. Likewise, data forwarding address can only be forwarded to source MeNB through target MeNB due to same reason.
For bearer type change of SCG(MCG, SN status report can only be transmitted firstly from source SeNB to source MeNB then forwarded to target MeNB due to X2 signalling connection not present between source SeNB and target MeNB. Likewise, data forwarding address can only be forwarded to source SeNB through source MeNB due to same reason.
For Bearer type change of Split(MCG supporting data forwarding, SN status report and data forwarding are similar with SCG(MCG case.
Observation 3: For bearer type change of MCG(SCG and SCG(MCG, only relaying SN status report is feasible.

Observation 4: For bearer type change of MCG(SCG, data forwarding address can only be forwarded to source MeNB through target MeNB.  For bearer type change of SCG(MCG, data forwarding address can only be forwarded to source SeNB through source MeNB.

Observation 5:  For Bearer type change of Split(MCG supporting data forwarding, SN status report and data forwarding are similar with SCG(MCG case.

2.3 Potential impact of existing specification
For stage 2 specification, e.g. TS 36.300, some signaling flow figures and corresponding description need to be captured in 10.1.2.X  Dual Connectivity operation
Considering existing SeNB Addition/Release procedure has already been able to support the above four scenarios. Then for the stage 3 specifications, e.g. X2-AP specification - TS 36.423, S1-AP specification – T36.413, etc. no impact is foreseen.
Observation 6: For stage 2 specification, e.g. TS 36.300, only minor impact of existing specification is forseen. But for the stage 3 specifications, e.g. X2-AP specification - TS 36.423, S1-AP specification – T36.413, etc. no impact is foreseen
Based on analysis above, it is proposed for RAN3 to discuss the issues, and if possible draw some conclusions as way forward in WI.

Proposal 2: It is proposed for RAN3 to discuss the issues above, and if possible draw some conclusions as way forward in WI.
3
Conclusion
In this document, we discuss the solutions for handover with SeNB Addition (retaining the MeNB’s role) and some possible issues to be considered, it’s proposed that:
Proposal 1: SCG Addition procedure is embedded into X2 handover preparation phase should be adopted as enhancement solution for handover with SeNB Addition in R13.
Observation 1: For inter-MeNB/intra-MeNB with SeNB Addition, it seems more flexible in aspect of fully utilising resource that only bearer type changes as SCG(MCG or Split(MCG are allowed.
Observation 2: For inter-MeNB/intra-MeNB with inter-SeNB, it has benefit to only support bearer type changes as SCG((MCG or Split((MCG.
Observation 3: For bearer type change of MCG(SCG and SCG(MCG, only relaying SN status report is feasible.

Observation 4: For bearer type change of MCG(SCG, data forwarding address can only be forwarded to source MeNB through target MeNB.  For bearer type change of SCG(MCG, data forwarding address can only be forwarded to source SeNB through source MeNB.

Observation 5:  For Bearer type change of Split(MCG supporting data forwarding, SN status report and data forwarding are similar with SCG(MCG case.

Observation 6: For stage 2 specification, e.g. TS 36.300, only minor impact of existing specification is forseen. But for the stage 3 specifications, e.g. X2-AP specification - TS 36.423, S1-AP specification – T36.413, etc. no impact is foreseen
Proposal 2: It is proposed for RAN3 to discuss the issues above, and if possible draw some conclusions as way forward in WI.
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