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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.
In this contribution, we present our views on small cell discovery.
2 Small cell discovery 
In current cell discovery mechanism, the UE utilizes PSS and SSS to obtain the information about symbol length, cyclic prefix length (normal cyclic prefix length or extended cyclic prefix) for DL transmission, and physical cell ID. Besides, once the physical cell ID is detected, the RE locations of CRS is determined. Then the UE can perform measurements, such as RSRP or RSRQ, for cell selection/re-selection or handover.   
In Rel-12, small cell deployment is considered as a promising technique to support huge traffic, especially for hotspot deployments in indoor and outdoor scenario. It may be beneficial for the UE to detect a sufficient number of small cells to facilitate efficient operation of small cells. For densely deployed small cells, UE should be able to detect and measure a large number of small cells within a limited time to optimize the data offloading potential of small cells.

However, with a large number of small cells deployed, the inter-cell interference becomes more severe. In legacy discovery mechanism, since the PSS/SSS is always located at the central six PRBs, the interference between PSS/SSS from the neighboring small cells could be very high, which may induce poor SINR and affect the number of detectable small cells. Hence, a newly designed discovery signal can be used to reduce the inter-cell interference for small cell discovery, e.g., utilize different time-frequency resource for transmitting discovery signal.
Proposal 1: Discovery signal can be used for Rel-12 UEs to detect more small cells for load balancing.
Besides, small cell on/off is discussed in RAN1 in relation to potential small cell enhancements. Small cell on/off refers to turning on and turning off a small cell adaptively. When the small cell is turned on, it transmits the signals as the legacy carrier, such as CRS used for measurements and demodulation. When the small cell is turned off, it does not transmit any signals necessary for data transmission. In this circumstance, one important issue is how UEs efficiently discover dormant 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. Both DL and UL methods were considered to realize to realize the reactivation of dormant small cell.
DL method
To discover dormant small cells, one possible solution is using discovery signal. For example, when a small cell is dormant, it transmits nothing but the discovery signal. By detecting the discovery signal, UEs can discover the dormant 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. 
UL method
Another solution is that a dormant small cell does not transmit any downlink signal including discovery signal. Instead, a dormant small cell can be configured to receive signal on uplink. Monitoring uplink signal, e.g., SRS, PRACH, or DMRS, from UEs would enable dormant small cells to detect the presence of UEs in its proximity and reactivate the dormant small cell.
Proposal 2: To discover the dormant small cells, both DL and UL methods can be considered. 
3 Conclusion
In this contribution, we present our views on small cell discovery and have the following proposals.
Proposal 1: Discovery signal can be used for Rel-12 UEs to detect more small cells for load balancing.
Proposal 2: To discover the dormant small cells, both DL and UL methods can be considered. 
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