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1
Introduction

In RAN#58, a new Study Item relate to small cell enhancement for higher layer aspect has been approved in [1].  The objective of this SI is shown as follows:
	The study shall be conducted on the following aspects:
· Identify and evaluate the benefits of UEs having dual connectivity to macro and small cell layers served by different or same carrier and for which scenarios such dual connectivity is feasible and beneficial.

· Identify and evaluate potential architecture and protocol enhancements for the scenarios in TR 36.932 and in particular for the feasible scenario of dual connectivity and minimize core network impacts if feasible, including:
· Overall structure of control and user plane and their relation to each other, e.g., supporting C-plane and U-plane in different nodes, termination of different protocol layers, etc.

· Identify and evaluate the necessity of overall Radio Resource Management structure and mobility enhancements for small cell deployments:

· Mobility mechanisms for minimizing inter-node UE context transfer and signalling towards the core network.

· Measurement and cell identification enhancements while minimizing increased UE battery consumption.


Among the objective of this SI, “a UE having dual connectivity” is the key role in this study item.  However, “a UE having dual connectivity” is not clear so far.  In [2], the “dual connectivity” is even not mentioned.  Thus, this contribution tries to clarify the scope of the dual connectivity.
2 Discussion

Since the scope and meaning of “dual connectivity” are not clear so far, we should clarify them in advance before we discuss this topic.  From the literal meaning, “dual connectivity” means that a UE can have two connections to the network.  However, the connection can be either physical or virtual.  So first we need to clarify whether the dual connection here is physical or virtual.  Two options are listed below:
Option 1:  Physical connections exist on different cells (or eNBs)
Option 2:  Virtual connections exist on different cells (or eNBs)

For Option 1, a UE establishes two connections to two cells and transmits (or receives) data/control signalling to (or from) these two cells.  However, even based on this concept, there are still two possibilities for Option 1. That is, one is that UE has CA capability to transmit (or receive) to (or from) two cells simultaneously.  The other is that UE transmits (or receive) to (or from) two cells by time division manner, i.e., UE transmits (or receive) to (or from) a cell at a time.  So two sub-options are derived from Option1:

Option 1-1:  Physical connections exist on different cells (or eNBs) by time division manner

Option 1-2:  Physical connections exist on different cells (or eNBs) simultaneously

For Option 2, a UE establishes two connections, one of them being virtual, to two cells, but transmits (or receives) data/control signalling to (or from) one of them, i.e., a UE only connects to one cell physically but maintains two connections.  The UE connects to the other cell via the cell which is physically connected.  Furthermore, the virtual connection is maintained in the higher layer, e.g., RRC.  For this option, a non-CA capable UE can operate on two cells at the same time under virtual connection. 
There may be many interpretations for the dual connectivity.  Before RAN2 goes into the details or evaluates the benefits of dual connectivity, RAN2 should come out a common understanding about the dual connectivity.  So we propose that RAN2 shall decide the scope of the dual connectivity first. 
Proposal 1:  Ask RAN2 to decide whether all options (Option 1-1, 1-2 and 2) for dual connectivity or part of them should be considered.
From our point of view, since Option 1-2 is a kind of CA scenarios (i.e., inter-site CA), this option should be considered first.  So we have the following proposal:
Proposal 2:  (Option 1-2) Physical connections existing on different cells (or eNBs) simultaneously shall be considered with higher priority for this SI.
For Option 1-1 and Option 2, although these options are a kind of dual connectivity and suitable for a non-CA capable UE, it may need more time to study.  So we propose to put them with lower priority.
Proposal 3:  Option 1-1 and Option 2 can be considered with lower priority.
3 Conclusions

In this contribution, we give the following proposals: 
Proposal 1:  Ask RAN2 to decide whether all options (Option 1-1, 1-2 and 2) for dual connectivity or part of them should be considered.

Proposal 2:  (Option 1-2) Physical connections existing on different cells (or eNBs) simultaneously shall be considered with higher priority for this SI.

Proposal 3:  Option 1-1 and Option 2 can be considered with lower priority.
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