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1. Introduction
In RAN#58 meeting, a study item of physical layer aspects for small cell enhancement was approved in RP-122032. In the description of the study item, “Mechanisms for efficient discovery of small cells and their configuration” is regarded as an important topic for the small cell enhancement SI. 
In this contribution, we mainly discuss the issues related to efficient discovery and operation of small cells.
2. Discussion
The deployment will become complexity with the introduction of small cells. As described in TR 36.932, the deployment includes the many scenarios as shown in the following figure.
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Figure1: Deployment scenarios of small cell with/without macro coverage
 Small cells may be deployed within the coverage of macro cell or without the coverage of macro cell.

The study of the discovery of small cells should consider the following cases:

· UE is not camped on any cell

· UE was camped on a cell(macro cell or small cell) in the RRC_IDLE state
· UE was camped on a cell and is in the RRC_CONNECTION state

The discovery of small cells means to it is needed to discover the cell configuration at the same time.The cell configuration mainly includes PCI. Other information such as the sequence of various signals can be achieved through calculating according to the PCI. How to achieve the PCI information should be solved at the first step.
For case 1, the UE has no information of the eNB. Then it should firstly find the cell with the strongest frequency carrier to camp on through scaning the whole frequency band. 

For case 2, the UE can receive the broadcasting information from the serving cell since it has been camped to a cell (macro cell or smalll cell). Then the UE can obtain the neighbouring cells information from the broadcasted neighbour cells information in SIB4 and SIB5 by the camped cell.

For case 3, the UE which camped on a cell and meanwhile in RRC_CONNECTION state can obtain the neighbour cell information in the IE MeasObject.

If the small cells use the synchronized NCT, then PSS/SSS/CRS of the small cell may be cancelled for control signaling saving, consequently, the UE can’t find the small cell through the cell search procedure . So here comes our proposal:

Proposal 1: In the CA scenario, the small cell is configured as the SCell and the macro cell is configured as the PCell; And the PCell broadcasts the configuration of the SCell to UE. 
Proposal 2: When small cells are deployed to operate standalone without the macro cell coverage,then small cells can be configured with the legacy carriers. Thus the small cell can be discovered by previous method which is similar with the discovery of legacy macro cell.
Because the small cell and the macro cell may have different techniques and operation modes, UE should have the ability to distinguish the small cell from the  macro cell. 

So the neighbour cell information in the broadcasting information and the MeasObject information should indicate whether the neighbour cells are macro cell or small cells for the above mentioned case 2 and case 3.  

UE distinguishes the different cells according to the PCI. However, the neighbour cell information is too much to configure for the dense deployment scenario when there are  too many small cells deployed around the specific macro cell and meanwhile the UE is camped on the macro cell. If the small cells around the macro cell share the same PCI, then the macro cell can’t distinguish the different small cells according to the neighbor information configured to the UE.Under this circumstance, the eCGI can be used to distinguish the neighbour cells when reporting. But for RRM measurement only one frequency carrier can be configured to a measurement object and can’t distinguish the neighbour cell from these small cells sharing the same PCI. So for such scenario, so here comes our proposal:

Proposal 3: we propose that PCI should be enhanced.
3. Conclusion

In this contribution, we analyzed the discovery of small cell for UE in different status and cell configurations. We have the following proposals:
Proposal 1:In the CA scenario,we propose that the small cell is configured as SCell and macro cell is configured as PCell, PCell broadcasting the configuration of SCell to UE.
Proposal 2: When small cells are deployed to operate without the macro cell coverage and operate alone, we propose that small cells can configure the legacy carriers to be dicovered using the previous method of the discovery of the macro cells.
Proposal 3: We propose that PCI should be enhanced for small cells in the dense deployment scenario.
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