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1. Introduction 
Dual connectivity can be established between the macro and small cells. Mobility anchoring point is kept at the macro cell. While the UE moving around, the UE moves from one small cell to another however still keeping the mobility anchoring at the macro eNB. The bearers which are supported by the small cell1 should be re-allocated to another small cell during the small cell change. This contribution discusses how to realize SeNB change when supporting dual connectivity.
2. Discussion
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Figure 1: typical dense small cell deployment scenario
A typical dense small cell deployment scenario is shown in figure 1. When the UE is moving from point A to point B, a small cell change occurs. The MeNB can detect the quality degradation towards SeNB via measurements and as a result the MeNB configures another small cell as SeNB for the UE. On the other hand, the SeNB also has possibility of requesting SeNB de-configuration (eg: cell load) from the MeNB which may also trigger SeNB change procedure. Final decision is made by MeNB, which is also responsible for new SeNB selection. 
Observation 1: MeNB makes final decision on SeNB change and new SeNB selection
With the agreement that the UE is connected to at most one SeNB, SeNB change involves the release of the old SeNB prior to the addition of a new SeNB. Signaling flow for SeNB change, where release of the old SeNB and adding of a new SeNB, is shown in Figure 2. 
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Figure 2: SeNB change procedure

The MeNB request the release of the old SeNB followed by SeNB addition/modification request from the new SeNB. The eNB generates RRCConnectionReconfiguration message towards the UE indicating the release of the old SeNB and the addition of the new SeNB in the same message. The UE is required to execute the release of the old SeNB prior to the addition of the new SeNB, ie: execute the messages in order. The MeNB generates the RRCConnectionReconfiguration message by combining the messages received from the two SeNBs. 
For architecture 1A, the data buffered at the old SeNB and the SN status transfer of the offloaded bearers should be provided to the new SeNB with the assumption that all the offloaded bearers of the old SeNB is accepted by the new SeNB. In this scenario, one possibility is to forward the data via the MeNB to the new SeNB. Another method is to establish a direct network link between the old SeNB and the new SeNB for data forwarding and SNStatus transfer. Figure 2 illustrates direct path between the old SeNB and new SeNB for data forwarding.
For architecture 1A, it is required to change the path switch of the offloaded bearers from the old SeNB to the new SeNB. The path switch for the offloaded bearers is conducted at the end of the SeNB change procedure. The path switch is triggered by the reception of SeNB addition/modification complete message from the new SeNB. In a scenario, where offload bearers over the old SeNB and the new SeNB are different, ie: not all the bearers offloaded over the old SeNB are served by the new SeNB, the path switch can be performed per each impacted bearers. 
Alternative to the above procedure, a two step procedure such that the release of the old SeNB is performed independent of the addition of the new SeNB could be considered. However with two step procedure, the data forwarding from the old SeNB to the new SeNB takes over two paths, ie: from the old SeNB to the MeNB and the MeNB to the new SeNB. Also it may require two times of path switch negotiation between the old SeNB and the MeNB, and the MeNB and the new SeNB. Additionally, it may also require two RRCConnectionReconfiguration messages. Considering the simplicity and reduce signaling towards CN, we propose the combined SeNB release and addition procedure shown in figure 2 for SeNB change procedure.

Proposal 1: RAN2 to consider the combined SeNB release and addition procedure shown in figure 2 for SeNB change procedure.

3. Conclusion
The possible SeNB change procedure considering the dense small cell deployment scenario was discussed in this paper. The following proposal was made.
Proposal 1: RAN2 to consider the combined SeNB release and addition procedure shown in figure 2 for SeNB change procedure.
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