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1 Introduction 
In LTE-A systems, cross-CC joint scheduling/processing is supported with carrier indicator (CI) [1][2]. The power control thus should fully compensate the path loss difference due to the frequency separation across CCs [3]. Transmission over multiple CCs can be realized with either single power amplifier (PA) or multiple PAs. Since each PA has its own maximum transmit power, it is necessary to implement power scaling when the calculated transmit power is larger than the maximum limitation. In [4], we investigated several mechanisms for PUSCH and PUCCH power scaling of carrier aggregation with respect to various scenarios focusing on single PA. In this proposal, we extend it into multiple PAs scenarios considering the fact that RAN1-59bis has agreed the CC-specific parameters in the UL TPC formula, a maximum power for each CC, a maximum power for the UE [5].
2 Power scaling for multi-CC with multiple PAs
According to the agreement in RAN1-59bis, except for the CC-specific max power, there is also a max power for the total UE transmit power PMAX (provided by RAN4), i.e., there are two types of power limitation for LTE-A UE, one is per CC and the other one is per UE. For example, assume only two CCs as shown in Figure 1, the power on each CC must meet PC1<PC1MAX, PC2<PC2MAX and PC1+ PC2<PMAX. In [4], several power scaling schemes are proposed for single PA without considering the impact of PCiMAX. 
For the scenario of multiple PAs, more issues should be further studied. Power scaling strategy is necessary to reduce the transmit power of some or all CCs when the transmit power on each CC exceeds its maximum limitation PCiMAX or the sum power of the UE exceeds its maximum limitation PMAX.
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Figure 1. Example for power scaling with 2 CCs

According to the analysis above, PCiMAX is taken into account in this contribution, and a scheme is introduced for both single PA and multiple PAs cases. 

In [3], a generic power scaling formula has already been derived for the scenario of multiple PUSCH and PUCCH transmitting at the same time with multiple CCs. All channels are divided into 
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 clusters where the channels belonging to the same cluster have identical priority. Herein, we only consider two clusters for simplicity, one is PUSCH and another is PUCCH. The transmit power on CC(i) and the total UE power are
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 exceeds PCiMAX, PUSCH power is scaled down first when power scaling is carried out and 
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. This is a special case as described in [3] when PUCCH has the highest priority over PUSCH. There are two options to perform the power scaling of PUSCH when PCiMAX is exceeded:

Similar to LTE-R8, the power scaling is CC specific. The power reduction can be calculated as:
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This is simple to implement since each CC perform its own power scaling individually without considering other CCs.
In summary, the principles of the proposed power scaling schemes are listed as:
· PUCCH power is prioritized and the remaining power may be used by PUSCH.
· Scale power when either PMAX or PCiMAX is exceeded where PCiMAX has higher priority than PMAX.
· When performing power scaling, the path loss offset FPL(Δfi) is fully compensated for Option 2.
3 Conclusion

This contribution investigates UL power scaling for carrier aggregation focusing on multiple PAs. The proposed power scaling schemes can also be used in single PA systems. The principles of the proposed schemes are listed as:
· PUCCH power is prioritized. Remaining power may be used by PUSCH.
· Scale power when either PMAX or PCiMAX is exceeded where PCiMAX has higher priority than PMAX.
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