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1 Introduction

In the last plenary meeting, RAN#58, Small Cell Enhancements were approved as a new Rel-12 study item [1] and RAN2 was requested to start to identify feasible scenarios and benefits of UEs with dual connectivity, i.e., being connected to macro and small cell layers. 
In this contribution, we discuss the need for dual connectivity to macro and small cell layers.

2 Discussion
2.1 Defining dual connectivity
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Figure1: dual radio interface

Figure2: dual radio interface (C/U plane separation)

Dual connectivity can have many interpretations. For example, the discussion will include dual connections between 

· UE and E-UTRAN,

· UE and EPC, 

· E-UTRAN and EPC, 

· RRCs, etc.

However we would like to firstly focus on dual radio interfaces, where each radio interface provides at least one of C-plane and U-plane for dual connectivity because connectivity between a UE and nodes of a macro cell and a small cell is essential feature in small cell scenarios. One of the radio interfaces may support C-plane or U-plane only in Figure 2, or support both C-plane and U-plane in Figure 1. However this needs to be further studied.

Observation1: Dual connectivity supports dual radio interfaces. Each radio interface provides at least one of C-plane and U-plane.
2.2 Need of dual connectivity

2.2.1
Low cost small cell deployment

Rel-11 supports a carrier aggregation scenario which can provide small cell deployment by using RRH (Remote Radio Head). RRH based carrier aggregation can enable a single scheduler for a UE in network side. In the small cell scenarios in TR 36.932 [2], however, it is assumed that cost effective small base stations are deployed for each small cell node instead of RRH nodes. Small base stations can make it easy for both users and operators to deploy many small cells. Also, compared with RRH scenario, small base stations may be able to connect several eNBs flexibly. Those can reduce deployment cost of small cells. It should be noted that a separate scheduler operation for each small cell node is also applicable to RRH deployment. 
Observation2: A base station with a scheduler for each small cell node is beneficial for small cell deployment.

2.2.2
Inter-eNB carrier aggregation by Ideal and Non-ideal Backhaul
To achieve Rel-11 carrier aggregation throughput, the UE should be able to use available resources of both macro cell and small cell, especially DL by carrier aggregation, if the UE is in the coverage of both cells. As long as base station is deployed in each node, current carrier aggregation mechanism cannot work. Because the interfaces between macro cell’s node and small cell’s node are not like RRH, even ideal backhaul, it is hard to schedule subframe by subframe by one node. Therefore, inter-eNB carrier aggregation, in which each node has a scheduler, need to be investigated. Having an independent scheduler in each node requires the system to have dual radio interfaces, one for each scheduler. 

Observation3: Inter-eNB CA to utilize benefits in overlapping deployment of macro and small cell would require dual connectivity.

2.2.3
Mobility performance

Dual connectivity may require RRC signalling to configure small cells when the UE moves to/from the coverage of small cells. Therefore dual connectivity may not help mitigating signalling overhead in a radio interface. However, it would be possible to mitigate mobility signalling within E-UTRAN and between E-UTRAN and EPC by employing dual connectivity. Also having mobility assisting cells can help mitigating handover failure rate because a macro cell node keeps connectivity with the UE when the UE moves out of the coverage of a small cell.
Observation4: There would be possibility of mitigating mobility signalling in network side by having dual connectivity.

Observation5: Dual connectivity can increase robustness of mobility among small cells.

Proposal 1: Dual connectivity should be supported in the small cell scenarios. Each radio interface for dual connectivity provides at least one of U-plane and C-plane. 

3 Conclusion 

In this contribution, we describe the need for dual connectivity to macro and small cell layers. We propose the following:

Proposal 1: Dual connectivity should be supported in the small cell scenarios. Each radio interface for dual connectivity provides at least one of U-plane and C-plane. 
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