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1 Introduction
Protection of control channels is a key issue in a heterogeneous network. Especially macro UE that cannot access to CSG cell experiences critical interference if macro UE is located near CSG cell. In case that CSG cell is operated with aggregated carriers, CSG cell may power off the control channels of some component carriers for the macro UE [1]. However, the component carriers that don’t transmit control channels cannot be utilized by Rel. 8 UE in CSG cell. In this contribution, we will discuss how to control the power of control channels adaptively according to presence of macro UE in CSG cell.

2 Control Channel Power of CSG cell
2.1 Rel. 8 UE in CSG cell
Cross carrier scheduling in CSG cell was discussed in [1]. Macro cell uses carrier f1 as ‘main carrier’ and uses full power for control channels of carrier f1 while it reduces or turn off the transmit power of control channels in carrier f2 for OSG cell. Then, OSG cell uses carrier f2 as its ‘main carrier’. OSG cell transmit enough  power for control channels of carrier f2 to cover its area. However, it power-off its control channel in carrier f1 for the possible macro UE which is not allowed to access by OSC cell. In this case, the resource for data of carrier f1 can be utilized by Rel. 10 UE with cross carrier scheduling. However, Rel. 8 UE in CSG cell cannot utilize the carrier f1 because f1 doesn’t transmit control channels[image: image1.png]
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Figure 1. Carrier aggregated CSG cell

2.2 Macro UE presence in CSG cell
The transmit power of control channel in carrier f1 of CSG cell can be controlled adaptively according to the macro UE presence in CSG cell. 
· When there is macro UE in CSG cell, CSG cell power off the control channels. In this case only Rel. 10 UE can utilize carrier f1 in CSG cell. Rel. 8 UE uses only carrier f2.

·  When there is no macro UE in CSG cell, there is no need to power off the control channels of carrier f1. In this case CSG cell transmit control channels of carrier f1 and Rel. 8 UE can utilize carrier f1 as well as carrier f2.
From the RSRP report of macro UE, the presence of macro UE around CSG cell can be known by macrocell. Then macrocell can indicate the presence of macro UE to CSG cell through S1 or X2 interface.
3 Conclusion

This contribution has discussed that 
· for CSG cell, the transmit power of control channel can be controlled adaptively according to the macro UE presence in CSG cell.
· the presence of macro UE in CSG cell can be known at macrocell by RSRP report from macro UE. Macro eNB can indicate the macro UE presence to CSG cell through S1 or X2 interface.
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