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Femtocell DL power control based on CSG member measurement reports (15.4.12.1)
Guang Han, John Harris, Stavros Tzavidas
Motorola
Introduction
Different from macro cells, CSG Femtocells are typically deployed by end-users to serve only a very small number of CSG members. Thus a CSG femtocell BS is generally not required to ensure coverage of its surrounding area unless a CSG member is nearby. To minimize its interference towards neighboring cells, it is desirable that a femtocell employs just enough power to cover only nearby CSG members based on their measurement reports. Since a femtocell typically has pretty small coverage, such an optimal femtocell power level would change significantly even if the distance between the femtocell BS and the served CSG member varies by only a few meters. Thus femtocell interference towards neighboring cells can be largely alleviated if the optimal femtocell power level is obtained.

When all CSG members nearby are in connected state, the optimal power level can be determined by measurement reports from these CSG members. However, the optimal power level is hard to obtain if some idle state CSG members camp on the femtocell BS, which is not aware of the locations of these idle state CSG members. 

We propose that idle state CSG members should also send measurement reports to their femtocell BS when needed in order to help it derive its optimal power level:

· When the received femtocell BS power minus the minimum required power is less than T_HOLD_1 (e.g. 6 dB), the CSG member will send a message to the femtocell BS to request power increase. Femtocell BS may ignore the request if the maximum DL transmit power is used at the time being. Alternatively, femtocell BS may broadcast its DL transmit power so that a CSG member will not request power increase if the broadcasted transmit power is equal to the maximum DL transmit power. 
· If a CSG member consistently detect over T_HOLD_B minutes (e.g. 15) that the received femtocell BS power minus the minimum required power is greater than T_HOLD_2 (e.g. 9 dB), the UE will send to the femtocell BS a report including both its received femtocell BS power and the minimum required power throughout last T_HOLD_B minutes to request power decrease.  
Text Proposal 
Modify the following text in802.16m amendment working document (P802.16m_D2) section15.4.12.1: 
----------------------------------------------Start of the text proposal ------------------------------------------------------
15.4.12.1 Downlink Power control
The femtocell ABS shall set the maximum downlink transmit power and should take into account building penetration losses. 
DL closed-loop power control shall be supported by Femtocell BS in order to reduce interference to neighboring cells.

To help a femtocell BS derive its power level, the idle state CSG members should send a message to the femtocell BS when following events happen.
· When the received femtocell BS power minus the minimum required power is less than T_HOLD_1 (e.g. 6 dB), the CSG member will send a message to the femtocell BS to request power increase. Femtocell BS may ignore the request if the maximum DL transmit power is used at the time being. Alternatively, femtocell BS may broadcast its DL transmit power so that a CSG member will not request power increase if the broadcast transmit power is equal to the maximum DL transmit power. 
· If a CSG member consistently detect over T_HOLD_B minutes (e.g. 15) that the received femtocell BS power minus the minimum required power is greater than T_HOLD_2 (e.g. 9 dB), the UE will send to the femtocell BS a report including both its received femtocell BS power and the minimum required power throughout last T_HOLD_B minutes to request power decrease.
-------------------------------------------------- End of the text proposal --------------------------------------------------






















  


