Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG2 Meeting #81

                             R2-130426
St. Julian’s, Malta, 28th January - 1st February 2013
Source:
China Unicom
Title:
Dual connectivity on different small cell scenarios
Agenda Item:
7.2
Document for:
Discussion
1 Introduction
In RAN#58, a new SI small cell enhancement for higher layer was approved. According to the work plan of the SI [1], RAN2 will start to evaluate the potential issues in different small cell deployment scenarios and to discuss the expected benefits of UEs with “dual connectivity” to macro and small cell. 

In this contribution, we discuss the possible scenarios of “dual connectivity” and give our considerations.
2 Discussion

To identify and evaluate the benefits of UEs having dual connectivity to macro and small cell layers, we should analyse all the possible scenarios of dual connectivity first. The scenarios can be separated in two dimensions. First, macro cell layer and small cell layer are served by different or same carrier. Second, there are one or two C-planes transmitted over dual connectivity. Third, what are the benefits and drawbacks of these scenarios. 
In the following, the possible scenarios and the related open issue are discussed.
1. Macro cell layer and small cell layer served by the same carrier

In this case, both macro cell and small cell layers are served by the same carrier F1. This case can be separated into two scenarios by the number of C-plane between UE and the two layers.
a) Scenario 1: One C-plane over same carrier
In this scenario, there is only one C-plane connectivity between UE and macro/small cell while there are both U-plane connectivity between UE – macro and UE- small cell.

In case that small cell has the same Cell-ID as macro cell, this scenario is the same as scenario 4 defined for CoMP. C-plane connectivity is maintained through macro cell coverage while U-plane data is transmitted on a small cell, as shown in Figure 1. UE mobility is associated with Macro cell and number of handovers can be reduced when UE enter and leave the coverage of small cell. 
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Fig. 1 Same carrier - Only one C-plane connectivity

In case that small cell has different Cell-ID as macro cell as the scenario 3 of CoMP, joint processing of macro and small cell layers is needed. Macro cell need to transmit to small cell about its resource allocate and data transmission format via X2. 
In this scenario, there is still open issue to consider that C-plane should be transmitted by macro cell or small cell.
b) Scenario2: Two C-planes over same carrier
In this scenario, there are both RRC connections between UE and macro/small cell layers, as shown in Figure 2. In this scenario, both macro cell and cells have C-plane and U-plane. Due to the U-plane from macro and small cell layer are transmitted over the same carrier, joint resource allocation and data processing are needed. The technique schemes discussed for CoMP scenario 3 are possible solutions. .
In this scenario, there is another option that one U-plane is kept over small cell layer. Only C-plane is transmitted over macro cell layer. UE mobility is still performed based on macro layer. Number of handover can be reduced. 
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Fig. 2 Same carrier-Two C-plane connectivity
2. Macro cell layer and small cell layer served by different carriers
In this case, macro and small cell layer are served by carrier F1 and F2, respectively. According to the number of C-planes from the two layers, this case can be separated into two scenarios.
a) Scenario 3: One C-plane over two carriers
As shown in Figure 3, C-plane is maintained over macro cell layer on carrier F1. Two U-planes are kept is over the two layers on different carriers.
In this scenario, coverage is maintained by the macro cell layer. How to control the two U-planes transmission from macro cell layer needs to be discussed. Information exchange between macro cell and small cell layers should be studied.
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Fig. 3 Different carrier - Only one C-plane connectivity
b) Scenario 4: Two C-plane over two carriers
As shown in Figure 4, there are two C-planes kept over both macro cell and small cell layers. As the two layers are served by difference carriers, UEs need to kept connection with the two layers over different carriers. The feasibility and possible solution for this scenario need to be studied. .
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Fig. 4 Different carrier – Two C-plane connectivity
Proposal: It is proposed to study above four possible scenarios for dual connectivity and consider the open issues.
3 Conclusion
In this paper, we have discussed the possible scenarios and related open issues of dual connectivity. We propose to study the four scenarios in this SI.
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