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1. Overall Description:

As part of work on LTE-Advanced Carrier Aggregation Work Item, RAN1 is discussing uplink power control. During the RAN1 58bis meeting it was agreed that LTE-Advanced supports component carrier specific UL PC for both contiguous and non-contiguous channel aggregation. During the RAN1#59bis meeting UL PC was further discussed and the following was agreed:
· Maximum power limits
· There is a max power for the total UE transmit power (provided by RAN4)
· RAN1 would like to ask RAN4 opinion on the relationship between multiple PAs in a UE and the UE total transmit power in the context of carrier aggregation.
· There is a CC-specific max power signalled by the network
· RAN4 should decide on the linkage between the UE PA architecture and the CC-specific max power 

· Pathloss derivation

· The DL CC used for pathloss derivation for power control of each UL CC is configured by the network (any restrictions on correspondence between DL and UL CCs for this purpose are up to RAN4)
· The requirement regarding the number of DL CCs the UE has to be able to measure is up to RAN4
· There can be cases when the measured DL pathloss is used for UL PC of several UL CCs in the different frequency bands. In those cases offset values and/or scale values (in dB domain) may need to be used to correct the measured value
· Power headroom reporting

· Per CC 

· FFS whether or not PHR is per channel (i.e. PUSCH / PUCCH) within each CC

· Max power scaling

· Starting point:

· PUCCH power is prioritised; remaining power may be used by PUSCH (i.e. PUSCH power is scaled down first, maybe to zero)
· scaling is per channel
· Detailed formula is FFS
RAN1 assumes that maximum power difference between multiple CCs with non-zero transmit power may be limited depending on input from RAN4. Also the maximum power difference of simultaneous PUCCH and PUSCH transmissions on the same CC or same band CC may need to be limited depending on input from RAN4.
RAN1 is also discussing if antenna specific uplink power control is needed. RAN1 would like to request RAN4 to provide typical/expected values for antenna gain imbalance.
2. Actions:

To RAN4:
RAN1 kindly requests RAN4 to provide feedback regarding RAN1 agreements, questions and assumptions.
To RAN2:

RAN1 kindly requests RAN2 to take into account RAN1 decisions on power headroom reporting and power scaling.
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