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1 Introduction
According to the work plan of small cell enhancement for higher layer SI [1], two main objectives of the study item are 
(1) Study the benefit of having dual connectivity to macro and small layers served by different/same carrier
(2) Identify and evaluate potential architecture and protocol enhancements that can satisfy the requirement and scenarios in [2]
In this contribution, we discuss the possible C-plane and U-plane architectures of “dual connectivity” and give our preference.
2 Discussion

In the RAN2#81 meeting, we have discussed the scenarios of UE having dual connectivity with macro and small cell layers. The related problems of each scenario are proposed for study. Generally, the scenarios can be separated in two cases: 
(1) There is only one C-plane connectivity between UE and macro cell/small cell layer.

(2) There are dual C-plane connectivity between UE and macro and small cell layers.
In the following, the two cases and the related open issue are discussed.
(1) There is only one C-plane connectivity between UE and macro/small cell layer
In this case, it is clear that the C-plane should be over the macro cell layer for better UE mobility performance. An example of this case is shown in Figure. 1, i.e. there is only one C-plane connectivity between UE and macro cell layer, while there are dual U-planes between UE and macro/small cell layer. Since the C-plane is maintained over macro cell layer, the number of handovers of UE moving across small cells can be reduced, which can largely improve UE experience. If joint processing between macro and small cell layers is utilized, joint processing and scheduling gains can be achieved, which can improve the capacity of the network.

However, as macro cell and macro cell layers need to exchange their resource allocation and data transmission status, large capacity and small latency X2 interface is needed. In addition, accurate synchronization may be needed between the two layers.
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Fig. 1  Only one C-plane connectivity

(2) There are both C-plane connectivity between UE and macro/small cell layer.
In this case, UE maintains both C-plane and U-plane between macro and small cells layers, as shown in Figure 2. This scenario is similar with soft handover in UMTS. Number of handovers can be reduced when UE enters and leaves the coverage of a small cell. The requirements of X2 interface on capacity and latency are not as strict as the only one C-plane cases since there are only limited signals exchange between macro and small cell layers. 

However, as there is C-plane over the small cell layer, handover between small cells could not be avoided. In addition, to support dual C-planes, UE needs to be changed to hear the control from the two layers, which may cost high complexity for UE vendor. Keeping dual C-plane between UE and the two cell layers may also drain UE battery life.
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Fig. 2  Two C-plane connectivity
From the discussion above, it is hard to achieve the gain from two C-planes. Moreover, UE is needed to change much to support dual C-planes. The power consumption of UE to hear two control planes may not be accepted. We propose to focus only on the one C-plane cases in the study.
Proposal: It is proposed that one C-plane scenario should be further studied.
3 Conclusion
In this paper, we have discussed the possible scenarios and related open issues of dual connectivity. We propose to study the one C-plane scenario in this SI.
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