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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 inter-MeNB handover without SeNB change and some possible issues to be considered.
2
Discussion
2.1 Potential Solutions
Inter-MeNB handover without SeNB change mainly is applied for scenario where SeNB is located in the junction of two neighbouring MeNBs as shown in Figure 1. In case of DC, network can transmit user plane data of a UE via the SeNB while keeping RRC signalling connection in source MeNB. If the UE moves out of source MeNB coverage area, for avoiding occurrence of radio link failure, the network has to hand over the UE’s RRC signalling connection into a new target cell, e.g. a cell within target MeNB. According to current solution in R12, SCG firstly shall be released during the inter-MeNB handover then added again, but this way makes per user throughput impacted due to SeNB change. Thus in R13 enhancement for inter-MeNB handover without SeNB change scenario needs to be investigated. Additionally if there is indeed security related issue for such enhancement, SA3 should be involved in the associated investigation.
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Figure 1 Scenario for Inter-MeNB handover without SeNB change
For keeping SeNB unchanged during inter-MeNB handover, two main issues should be taken into account. i.e. how to avoid data forwarding between MeNB and SeNB, and how to utilize radio link at SeNB to transmit user plane data as early as possible. In R13, for solving the two issues, there may be the following two options for choice:
Option 1: SCG Addition procedure is embedded into X2 handover preparation phase.
Option 2: Using SCG Modification procedure to configure/reconfigure same SeNB.
For option 1, legacy handover preparation time is increased since SCG Addition procedure is embedded into X2 handover preparation phase. But this option could combine target MeNB reconfiguration and SCG reconfiguration into one RRC reconfiguartion message towards UE. Also the option has minor standard effort. See figure 2 as below:
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Figure 2  SCG Addition procedure embedded into X2 handover preparation phase
For Option 2, taking SCG modification procedure as a potential option is mainly because there is a UE context already present at SeNB. But from target MeNB point of view, the UE context has not been established. For solving this issue more standard effort would be needed. For example, T-MeNB needs to allocate a new X2AP id during SeNB Modification procedure.Additionally, it is necessary for S-MeNB to know about keeping SCG unchange operation to avoid  initiating  SeNB release procedure. etc. See figure 3 as below:
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Figure 3 Using SCG Modification procedure to configure/reconfigure same SeNB
Observation 1: Option 1 can avoid data forwarding between MeNB and SeNB with minor standard effort. Option 3 can simplify X2AP procedure but requires more standard effort.
Proposal 1: Select Option 1 as enhancement solution for inter-MeNB handover without SeNB change in R13.

2.2 Some Issues for Option 1
Based on the analysis above, if the Option 1 is adopted as standard solution in R13, some issues need to be further considered, that would have affect in aspect of modification of specification. 
Issue 1: For bearers keeping unchange at SeNB, could SN status report / data forwarding procedure be avoided ?
For SCG bearers keeping unchange at SeNB, both SN status report and data forwarding procedure could be avoided between different Nodes since PDCP entities are not relocated during inter-MeNB handover. But for Split bearers, both SN status report and data forwarding procedure is necessary just like legacy X2 handover.
Observation 2: For SCG bearers keeping unchange at SeNB, both SN status report and data forwarding procedure could be avoided. But for Split bearers, both SN status report and data forwarding procedure is consistent with leagcy X2 handover procedure.
Issue 2: Whether to require SeNB to know about keeping SCG unchange operation?

There may be the following three options for choice:
Option 1: An explicit IE is introduced to informed SeNB about keeping SCG unchange operation .

Option 2:  Implicitly inform SeNB about keeping SCG unchange operation by forwarding old SCG configuraion from target MeNB towards SeNB.
Option 3:  SeNB keeps ignorant of keeping SCG unchange operation during SCG Addition procedure.
For Option 1, a new defined IE, e.g. old UE context identifier, needs to be introduced into current specification, then more redundant information over X2 could be avoided. For Option 2, in R12 for supporting delta configuraion during SeNB change, SCG-ConfigPartSCG-r12 IE has been included in SCG-ConfigInfo within SCG Addition request message. Then the information can be directly applied to enhancement for inter-MeNB handover without SeNB change scenario in R13. Based on C-RNTI allocated by old SeNB and PhysCellId of the associated PScell the SeNB could know whether ongoing SCG configuration is for same SCG and perform delta configuration for the bearers keeping unchange at SCG at same time. For Option 3, the SCG change procedure over Uu would be performed with full configuration. Then Option 3 also may be supported in R13 since SCG-ConfigPartSCG-r12 IE is optional. 
Observation 3: Based on SCG-ConfigPartSCG-r12 IE included in SCG-ConfigInfo within SCG Addition request message, SeNB could know about keeping SCG unchange operation. Keeping SCG unchange operation with full configuration also may be supported in R13. An explicit IE is not necessary.
Issue 3: Should bearer type change be supported in case of handover?

According to discussion in R12, there may be the following three options for choice:

Option 1: No bearer type change occurs during inter-MeNB handover.

Option 2:  Only support  bearer type changes as SCG((MCG or Split((MCG.
Option 3: Support all bearer type changes include SCG((Split.
Considering R12 discussion, not all bearer type changes should be supported. Then Option 3 also should not be supported in R13. For Option 2, from fully utilising  resource point of view it seems more flexible for target MeNB to decide new bearer type based on its own RRM strategy. Instead, Option 1 limits this possibility.

Observation 4: It seems more flexible in aspect of fully utilising  resource that only bearer type changes as SCG((MCG or Split((MCG are allowed during inter-MeNB handover .
Finally, it is proposed for RAN3 to discuss the issues above, and if possible select some suitable options as wayforward in WI.
Proposal 2: It is proposed for RAN3 to discuss the issues above, and if possible select some suitable options as wayforward in WI.
3
Conclusion
In this document, we discuss the solutions for inter-MeNB handover without SeNB change and some possible issues to be considered, some observations and proposals are shown as below:
Observation 1: Option 1 can avoid data forwarding between MeNB and SeNB with minor standard effort. Option 3 can simplify X2AP procedure but requires more standard effort.
Proposal 1: Select Option 1 as enhancement solution for inter-MeNB handover without SeNB change in R13.
Observation 2: For SCG bearers keeping unchange at SeNB, both SN status report and data forwarding procedure could be avoided. But for Split bearers, both SN status report and data forwarding procedure is consistent with leagcy X2 handover procedure.
Observation 3: Based on SCG-ConfigPartSCG-r12 IE included in SCG-ConfigInfo within SCG Addition request message, SeNB could know about keeping SCG unchange operation. Keeping SCG unchange operation with full configuration also may be supported in R13. An explicit IE is not necessary.
Observation 4: It seems more flexible in aspect of fully utilising  resource that only bearer type changes as SCG((MCG or Split((MCG are allowed during inter-MeNB handover .
Proposal 2: It is proposed for RAN3 to discuss the issues above, and if possible select some suitable options as wayforward in WI.
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