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1 Introduction

To facilitate the discussion of small cell on/off, a draft work item description of small cell enhancement-physical layer aspects is provided for reference. The section of small cell on/off is highlighted.
2 Objective of small cell enhancements-physical layer aspects
The work item is to specify the mechanisms for small cell enhancements in physical layer, to improve the spectrum efficiency for the UEs experiencing high geometry or low frequency-selective and time-selective fading channel, and to ensure the efficient operation of networks with small cell layers composed of small cell clusters, taking into account of the study documented in 36.872.

· The mechanisms to improve the spectrum efficiency include

· Introduction of higher order modulation, i.e., 256QAM, in the downlink transmission

· Introduction of UL transmission enhancement with UL DMRS overhead reduction

· Introduction of DL transmission enhancements allowing PDSCH/EPDCCH extending to the first OFDM symbol in a sub-frame,  multi-subframe/cross-subframe scheduling, and potential DL DMRS overhead reduction 
· The mechanisms to ensure efficient operation include

· Introduction of semi-static small cell on/off mechanisms for interference avoidance and coordination among small cells adapting to varying traffic, where a small cell can also refer to a component carrier when more than one component carrier is available. Mechanisms to wake up off cells and the necessary measurement need to be specified: 

· It shall be possible to serve legacy UEs in the small cells that support cell on/off at least when the UEs are in RRC connected state. 
· Optimizations can be considered for Rel-12 UEs and onward in the subframes where legacy UEs are not served. 

· Joint operation of semi-static small cell on/off and dual connectivity should be supported. 
· Enhanced mechanisms for UEs to discover a suitable number of small cells within a short time period, taking the scenario of cell cluster and the mechanisms of small cell on/off into account.

· Introduction of the mechanisms for radio interface based inter-cell synchronization, e.g., network listening and UE assisted synchronization, to achieve synchronization between a small cell and the overlaid macro cell, synchronization between small cells in the same cluster and synchronization between small cell clusters. 

· Specify the corresponding UE and eNode B core requirements in RAN4 for the above mechanisms and features.












































































