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1  Introduction
In RAN plenary #58 meeting, the study item for small cell in physical layer aspects was approved [1], and the following statement is captured in the corresponding SID:
· Study the mechanisms to ensure efficient operation of a small cell layer composed of small cell clusters. This includes 
· Mechanisms for interference avoidance and coordination among small cells adapting to varying traffic and the need for enhanced interference measurements, focusing on multi-carrier deployments in the small cell layer and dynamic on/off switching of small cells.

· Mechanisms for efficient discovery of small cells and their configuration. 

Regarding the efficient operation of small cell layer mentioned above, efficient discovery of small cells is an important issue. In this contribution, we present our views on efficient discovery of small cells. 
2  Small Cell Discovery
In some scenarios (e.g., dense urban, large shopping mall, etc.), a lot of small cell nodes are densely deployed to support huge traffic over a relatively wide area covered by the small cell nodes. It is likely that the user distribution is very fluctuating between the small cell nodes and the traffic is fluctuating greatly over an even shorter time scale since the number of users per small cell node is typically not so large due to small coverage.
To reduce energy consumption of network, there can be a mechanism for the small cell operation where the small cell can stay in a inactive state with none or limited signal transmission when there is no UE served by the small cell and turn back on when UE enters its coverage again. Besides, such mechanism may yield throughput benefits through reduction of interference by turning small cells with none or few UEs into inactive state. As a result, the ability to dynamically turn on/off of a small cell introduce benefits not only from an energy efficiency viewpoint but also from a system throughput perspective since interference is reduced for UE under the coverage of neighboring small cell.
However, if dynamic on/off operation is introduced to small cells, one important issue is how UEs efficiently discover inactive small cells and report information to the network for determining whether to turn on the discovered small cell. If the UE knows the presence of the small cell in the proximity of the UE, network can offload the UE to the small cell. 
To discover inactive small cells, one possible solution is using discovery signal. For example, when a small cell is inactive, it transmits nothing but the discovery signal. By detecting the discovery signal, UEs can discover the inactive small cells and assist the network to reactive small cells. Measurement reporting of the discovery signal from UEs can also provide information about the number of UEs within the coverage and inter-cell interference condition for efficient operation for small cells.
Another solution is that an inactive small cell does not transmit any downlink signal including discovery signal. Instead, an inactive small cell can be configured to receive signal on uplink. Monitoring uplink signal, e.g., SRS, PRACH, or DMRS, from UEs would enable inactive small cells to detect the presence of UEs in its proximity and reactivate the inactive small cell.
3 Conclusion
In this contribution, we give our views on the necessity of the small cell discovery and discuss two possible solutions to discover small cells. One solution is using discovery signal transmitted on downlink and another solution is using uplink signal from UEs.
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