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Introduction
In dense small cell deployments, which are characterized by irregular overlapped coverage, the inter-cell interference (ICI) among the small cells becomes a significant limitation to both cell coverage and network capacity. Among the proposed solutions for interference mitigation in dense small cell deployment scenarios, small cell on/off is being considered as an interference mitigation method with the benefit of both performance enhancement and power saving.  One key aspect is to design a proper detection mechanism to support efficient operation of small on/off. 
In this contribution, we discuss both UL based and DL based mechanisms for reactivating switched-off small cells.  
Discussion 
According to the current discussion in RAN1, there are two major concepts for the detection mechanisms proposed. 

· DL Signal Based Approach
The DL signal based approach involves the small cell waking up periodically and transmitting DL signals for UEs to discover. Both legacy DL reference signaling, such as PSS/SSS/CRS or R-CRS in NCT, or a new discovery signal with long DRX cycle, have been proposed. UEs will detect the discovery signals from the cell and trigger a “wake-up” request to its serving cell.  The UE’s serving cell will initiate X2 signaling to wake up the switched-off cell.     The configuration of the transmission cycle of the discovery signals is a trade-off between energy efficiency and detection efficiency.  A long discovery signal transmission cycle would be more energy efficient but have a low probability for UEs to discover. A short discovery signal transmission cycle would create more inter-cell interference to neighboring small cells but have a higher probability for UEs to discover.  Note that if a new discovery signal were to be used, a new UE capability would be required to detect the discovery signals and they would not be detectable by legacy UEs.  Additional signalling procedures would also be required for UEs to inform the serving cell of their discovery of a switched-off cell and for the serving cell to wake up the switched-off cell.  
Proposal 1:  DL signals based approach is not a suitable candidate for detecting and reactivating switched-off small cells, since it is not supported by legacy UEs.  
· UL Signals Based Approach
UL signals based approaches rely on the network to detect UEs in the proximity of a switched-off cell and wake up the switched-off cell.    A switched-off cell may not transmit any downlink signals but it can perform the detection UL signals from UEs in the neighboring cells. The configuration of UL signals, such as SRS from UEs in the neighboring cells can be signaled to the switched-off cell for detection.   After detecting the UL signals from UEs in the vicinity, the switched-off cell can  determine to turn on autonomously and become an active cell for UEs to discover.  UL signals based approaches can support legacy UEs without new signaling procedures.   
Proposal 2: UL signals approach is a suitable candidate for reactivating switched-off small cells since it can support legacy UEs. 
Conclusion
In this contribution, we have analysed both DL signals based and UL signals based mechanisms for reactivating switched-off small cells. We propose: 
Proposal 1:  DL signals based approach is not a suitable candidate for detecting and reactivating switched-off small cells, since it is not supported by legacy UEs.  

Proposal 2: UL signals approach is a suitable candidate for reactivating switched-off small cells since it can support legacy UEs. 
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