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1   Introduction
In this contribution, we consider hyper dense small cell deployments and discussed aspects to be studied further identified at RAN 1 #74 [1]. Turning off “unused” small cells can mitigate CRS interference hence improving the user throughput. The focus of this contribution is to propose a “semi-ON” status of small cells to mitigate CRS while small cells are not completely turned off.
2 Discussion on DL and UL signals for Small Cell ON/OFF Operation
DL signal for small cell ON/OFF operation

  At “semi-ON” status, small cells can transmit DL signals such as PSS/SSS/RS/PBCH to facilitate cell discovery. It would be important when UE is not connected to network. Besides, DL signal measurement on UE can provide information on channel condition, which can further improve RRM. However, it causes further interference to other cells and downgrades system performance. 
UL signal for small cell ON/OFF operation

  At “semi-ON” status, small cells can monitor UL signals such as PRACH/SRS to perform user detection. UL signals are more robust than the DL signals. With network coverage, the information about user-associated UL signals such as the sequence of PRACH can be informed to turned-off small cells by network. Its transition time of activation could be shorter than which of the scheme with DL signal involved. However, without network coverage, the UE should decode DL signals from the turned-off small cell before receiving the information about user-associated UL signals.
3 Activation and Deactivation for Small Cell ON/OFF Operation
Activation for small cell ON/OFF operation
   At “semi-ON” status, the DL signals transmitted by small cell should be minimized to suppress interference, but the sufficient signals should remain for unconnected UEs. Small cells transmit DL signals such as PSS/SSS, PBCH, PCFICH, PDCCH signal over 6 central RBs “semi-ON” status. Additionally, the interference can be further mitigated by subframe shifting. UEs decode the PDCCH to obtain the information of PRACH and transmit PRACH to detect turned-off small cells. When a small cell detect nearby UEs, it may send a turn-on request to network and wait for a grant. Small cell can also be turned on by higher layer indication for such as load-balancing purpose.
Deactivation for small cell ON/OFF operation
   The deactivation process is triggered by higher layer indication. This indication could be made based on UE associated or load-aggregation considerations. Small cell transmits no DL signal at “semi-ON” status is also possible.
Proposal: 
· Activation
· DL signals based schemes should be required for unconnected UEs.

· Small cells can transmit DL signals such as PSS/SSS, PBCH, PCFICH, PDCCH signal over 6 central RBs on “semi-ON” status. 
· Small cells detect UEs by uplink signals such as PRACH to be activated.
· Deactivation 
· Deactivation is triggered by higher layer indication. 
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