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1 Introduction
At RAN1#58bis meeting, the scope of uplink power control in LTE-Advanced has been defined, that is similar to LTE Release 8:
· UL power control mainly compensates for slow-varying channel conditions while reducing the interference generated towards neighboring cells;
· Fractional path-loss compensation or full path-loss compensation is used on PUSCH and full path-loss compensation on PUCCH.
LTE-Advanced supports component carrier specific UL power control for both contiguous and non-contiguous carrier aggregation for closed-loop case, and for open loop at least for the cases that the number of downlink component carriers is more than or equal to that of uplink component carriers.

But there are also many specific problems left to be considered further and resolved. We will analyse these problems and give our consideration according to the principle and scope defined above in the following.
2 Discussion
As we all know, uplink physical channels PUSCH and PUCCH can not be transported at the same time for a UE in LTE Release 8. For carrier aggregation in LTE-Advanced, this restriction could be relaxed, because there are at most five uplink carriers at a time, PUSCH and PUCCH simultaneous transmission seems could not be avoided. For uplink power control, this problem should be considered.
2.1 PUSCH/PUCCH
For each component carrier, the power assignment for PUSCH or PUCCH could use the same method as LTE R8, and almost parameters could be CC-specific. In LTE R8, the setting of the UE transmission power for PUSCH is defined by the following formula in [1]:
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For carrier aggregation in LTE-Advanced, how to configure these parameters included in the above equation for each component carrier is discussed in the following one by one:
· 
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 denotes the UE permitted maximum transmission power according to the UE type. For PUSCH in a component carrier, the parameter
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could also be used, it is convenient to activate/deactivate uplink carriers in this way;
· 
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denotes the number of resource blocks occupied by PUSCH in a subframe; 
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are relevant with interference, 
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is used to adjust SINR of the transmission data; 
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is used to ensure the output of the whole cell; 
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is an offset relevant with MCS; 
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is an accumulation function. For each component carrier, it’s scheduler could be independent with each other, so these parameters had better be CC-specific;
· PL denotes the path loss obtained by downlink reference signal measurement. Because of the limitation of frequency spectrum resource, several uplink component carriers may be not contiguous, and this is permitted in LTE-Advanced. CC-specific path loss measurement may be not necessary for contiguous carriers, but for non-contiguous carriers, their wireless channel environment is different, and the difference is not very small, the PL parameter had better be CC-specific too.
The analysis for PUCCH could use the same method as for PUSCH, that is, all the parameters except
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should be CC-specific, so we propose that:
Proposal 1: all the parameters except 
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 for PUSCH/PUCCH should be CC-specific.

In LTE R8, the power control for uplink Sounding Reference Symbol uses the same method as for PUSCH, so the analysis about the parameters of SRS could be the same as for PUSCH, so like the above proposal 1, we propose that:
Proposal 2: the parameters except 
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 for SRS should be CC-specific too.
2.2 Power scaling 
There might be five uplink carriers at the same time for carrier aggregation, so the uplink power needed might exceed the UE maximum transmission power. Power scaling is a good method to solve this problem, but its exact procedure and standardized rule is dependent with the format of PUCCH/PUSCH. 
In LTE-Advanced, PUSCH and PUCCH simultaneous transmission is permitted, and multiple PUSCHs in each uplink component carrier simultaneous transmission should not be forbade also, and multiple PUCCHs in each uplink component carrier or in an uplink component carrier simultaneous transmission could also be possible, so when the method of power scaling is studied, the above three different kinds of situation should all be considered.
The power scaling for carrier aggregation in LTE-Advanced is relevant with the exact format of PUCCH/PUSCH, and different situation should all be considered. The detailed analysis could be found in [4], so we propose that:
Proposal 3: the exact procedure and standardized rule for power scaling is dependent with the format of PUCCH/PUSCH.
2.3 Power headroom
The UE power headroom
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valid for a subframe in LTE R8 is defined in [1], that is, the UE maximum transmission power minus the power consumed by PUSCH. For carrier aggregation in LTE-Advanced, the UE power headroom is relevant with the format of PUCCH/PUSCH. Because PUSCH and PUCCH could be transmitted at the same time, and other situation also exists as discussed above, then the UE power headroom for a subframe should be the UE maximum transmission power minus the sum of the power consumed by PUSCH/PUCCH during this time, and reported to Node B. we propose that:

Proposal 4: PH should be reported to Node B, and the value is the UE maximum transmission power minus the sum of the power consumed by PUSCH/PUCCH during a subframe.
3 Conclusion
In this contribution, we discussed the problems about uplink power control for carrier aggregation and gave our consideration. It is proposed that:

Proposal 1: all the parameters except 
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 for PUSCH/PUCCH/SRS should be CC-specific;
Proposal 2: the exact procedure and standardized rule for power scaling is dependent with the format of PUCCH/PUSCH;
Proposal 3: PH should be reported to Node B, and the value is the UE maximum transmission power minus the sum of the power consumed by PUSCH/PUCCH during a subframe.
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