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1. Background
In RAN#80, a new WI [1] for even further Mobility enhancement in E-UTRAN was approved. The scope is consists of reducing the data interruption and improving the robustness. The work is split into two phases:

· Study Phase, to evaluate the proposed solutions, e.g. simultaneous connectivity with both source and target eNB, conditional handover and enhancements to make-before-break, including support of carrier aggregation in source and carrier aggregation in target eNB during handover, and do down selection or merger, if necessary.
· Work Phase, to specify the chosen solution(s)
Last RAN#103bis meeting, some discussion on DC HO has some agreeements for the UE stack selction. In this contribution, we mainly focus on the Dual Connectivity Handover case, to improve the robustness for HO.
2.  Discussion
1.1. General procedure for DC handover
When the UE is in source cell, it is under the condition of single connectivity. We think the requirement of DC handover is that UE needs to keep two connectivities during the handover procedure. After the dual connectivity is set up, UE then can apply the target cell (single cell) configuration, drop the source cell connectivity. Thus the handover procedure is done. The following figure shows the general procedure
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In legacy LTE, HO complete message is sent in target cell and no need to send a message in source cell. However, in the DC handover, the HO command may have DC configuration. Whether all the configurations are acceptable for UE may need some checking by UE. And then, the UE intials RACH procedure in target cell (PSCell in DC configuration). After the DC is set up, then the UE needs to have the target cell single connectivity configuration, and then apply it to drop the link from source cell. The HO complete message can be used as the indication for successfully applying the target cell configuration. The security key usage during the HO is illustrated in our accompany paper [2]
Proposal 1: RAN2 to adopt the above basic signalling procedure for DC handover.
1.2. Contents in the HO signalling
During the HO procedure, at least there are two kinds of configurations, one is the dual connectivitiy between source cell and the target cell, the other one is the target cell configuration as the only serving cell. In the HO command (reconfiguration with sync), the DC configuration should be at least included.
Proposal 2: Handover Command message includes at least DC configuration for the source cell and the target cell.

However, when the UE accesses to the target cell (maybe the PSCell in DC configuration), to accomplish the HO, the UE needs to be reconfigured as only target cell is the serving cell, i.e, drop the source cell link. How the target cell configuration is sent to the UE could be further discussed by RAN2.
Proposal 3: How the target cell configuration (as the only serving cell) could be sent to UE can be further discussed.

Considering the content of the message, we think some enhancement could be done for inter-node message and the Uu messages. Below figure is more detailed for the contents in each of the signalling.
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For the inter-node message, HO request and HO response, there are still some new elements needed to be transmitted. Before actually conducting the DC handover, source node and target node need to coordinate about the DC configuration and the UE capability, with which DC operation can work properly. So in HO request, the UE capability and source node configuration should be included. In HO response, at least the DC configuration of source-CG and target-CG should be included, as well as the split UE capability usable for each node. As in the final single cell case, the target node will remain and the source cell will be released, then it's reasonable to let the target node be the determing node for the coordinations.
Proposal 4: HO request message at least includes the source node configuration and the UE capability.
Proposal 5: Target node will be the determine node to decide the DC configuration and the split of UE capability. 

Proposal 6: HO response message at least includes the DC configuration of source-CG and target-CG, as well as the split UE capability usable for each node.

Once the source node get the HO response, some behaviour is different from legacy LTE. The source node should not regard all the message as transparent and deliver the message to the UE directly. Because in the DC operation, source node needs to know its configuration, and this configuration comes from target node. So at least source node should understand the DC configuration the determined by target node.
Proposal 7: Source node should at least partially understand the content of HO response, especially the part of DC configuration, source-CG configuration.
After the DC operation, it is up UE implementation when to break the source link. Then the TC configuration is applied (once received and stored in UE). We also think it is beneficial to send a HO complete message when the UE is served with only target node, to accomplish the HO procedure.
Proposal 8: A HO complete message is needed when the UE applies the TC configuration, to accomplish the HO procedure.
3. Summary

Considering all the analysis above, we summarize as below
Proposal 1: RAN2 to adopt the above basic signalling procedure for DC handover.
Proposal 2: Handover Command message includes at least DC configuration for the source cell and the target cell.
Proposal 3: How the target cell configuration (as the only serving cell) could be sent to UE can be further discussed.
Proposal 4: HO request message at least includes the source node configuration and the UE capability.
Proposal 5: Target node will be the determine node to decide the DC configuration and the split of UE capability.
Proposal 6: HO response message at least includes the DC configuration of source-CG and target-CG, as well as the split UE capability usable for each node.
Proposal 7: Source node should at least partially understand the content of HO response, especially the part of DC configuration, source-CG configuration.
Proposal 8: A HO complete message is needed when the UE applies the TC configuration, to accomplish the HO procedure.
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