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1. Overall Description

RAN1 has specified the following power control formula for the E-UTRA uplink: 
-----------------------------------------------------------------------------------------------------------------
Physical uplink shared channel

The setting of the UE Transmit power
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 for the physical uplink shared channel (PUSCH) transmission in subframe i is defined by
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 is a 3-bit cell specific parameter signaled from higher layers

PL is the downlink pathloss estimate calculated in the UE
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Physical uplink control channel

The setting of the UE Transmit power
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for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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------------------------------------------------------------------------------------------------------------------
Applying the formulas above requires a downlink pathloss estimate by the UE, for which a procedure needs to be defined.  The principle of the power control operation, at least for FDD, is for the pathloss compensation component of the above formula to respond to shadowing effects but not the fast fading.  RAN1 believes that developing such a specification for the pathloss estimate belongs to RAN4 expertise.  
Details of such a specification include: 

· Determination of most suitable UE measurement  (RSRP, RSSI, etc.)
· The measurement BW and placement of measurement frequency interval

· Method of measurement combining across multiple UE receive antennas

· Method of measurement combining across multiple eNB transmit antennas (when applicable)
· Measurement periods and update rate
· Parameters of L1 filtering

· Applicability and parameters of L3 filtering and corresponding parameters if L3 filtering is considered to be needed.
· Handling of DRX/DTX

· Estimation accuracy in case of random access

Useful information has been presented in R1-074923, where it was proposed that the pathloss is calculated using the average RSRP value that is used for mobility.  However, it was also suggested in RAN1 that there might be some differences between the way pathloss is calculated for power control and the way the average RSRP value is derived for mobility.  The differences suggested were that the best method of measurement combining across multiple UE receive antennas for the downlink pathloss calculation might be different from what will be specified for mobility.   It was also suggested it should be considered whether the application of filtering might be different for power control compared to what will be specified for mobility, in order to achieve the aim of tracking shadowing with the path loss estimation. It was also discussed that for the TDD PUCCH power setting, faster update of the pathloss value may be used than in the other cases. This is for further studies.  
2. Actions:

RAN1asks RAN4 to develop the requirement details for the downlink pathloss estimate calculated by the UE. 

RAN1 would also like to be informed about the pertinent decisions in RAN4, so that the specifications under RAN1 control can be updated correspondingly.  
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