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1 Introduction
At RAN1#58bis meeting, the scope of uplink power control in LTE-Advanced that could be found in reference [2] was defined, that was similar to LTE Release 8. And at RAN1#59bis meeting, many specific problems were discussed and some initial conclusion was got. For power scaling in case of one PA, the conclusion is following:
· 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
For this problem of power scaling, we have given some suggestion and method in reference [3] and [4]. We think it is related with the format of PUSCH/PUCCH. When there are multiple PUSCHs and PUCCHs, power could be reduced for PUSCHs first and then for PUCCHs, and PUSCHs (or PUCCHs) could be carried in sequential or parallel way. And for simplicity, power scaling could be carried for PUSCHs only. When there are only multiple PUSCHs (or PUCCHs), it would be carried for PUSCHs (or PUCCHs) only.
2 Discussion
As we all know, uplink physical channels PUSCH and PUCCH can not be transmitted at the same time for a UE in LTE Release 8. For carrier aggregation 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.
We know PUCCH carries the control feedback information about downlink transmission data, so we think it is more important than PUSCH which carries uplink transmission data. If the uplink channels PUSCH/PUCCH power needed exceeds to the UE maximum transmission power, we think power scaling could be carried for PUSCHs first, and then for PUCCHs if necessary. For PUSCHs, it could be carried in sequential or parallel way, and the same method could be used for PUCCHs. Every method will be described detailed, and the above three different kinds of situation will be considered in the next.
2.1 Sequential Way of Power Scaling
For carrier aggregation, there are at most five uplink carriers. When there are multiple PUSCHs and PUCCHs, power scaling could be carried in a sequential way using the following step: 
· Firstly, following a sort of specified rule, i.e., the power assignment for uplink Sounding Reference Signal or whether UCI information contained or not, power reduction would be applied on PUSCH on one of the component carrier first, and then on next component carrier if necessary one by one. On each uplink component carrier, PUSCH reduction should have some limitation, that is, a maximum proportion should be regulated, and of course this limitation could be CC-specific or common for PUSCH in different component carrier; 
· Secondly, if all PUSCHs power reduction has been carried, however the power needed for uplink channels exceeds to the UE own power, reduction would be carried for PUCCHs. The same method could be used as for PUSCHs in a sequential way, and the maximum proportion should also be regulated, and it could be different with PUSCH; 
· Finally, after the above two steps, however the UE power isn’t also enough, PUSCH on one of the component carriers could be DTX, and power reduction for other channels would be cancelled. If there is no PUSCH, PUCCH could be considered. Power reduction would be carried until all channels DTX.
For simplicity, when there are multiple PUSCHs and PUCCHs, power scaling could be carried for PUSCHs only in a sequential way.
For carrier aggregation, there might be only multiple PUSCHs (or PUCCHs) simultaneous transmission. In this case, power scaling would be carried for PUSCHs (or PUCCHs) only in a sequential way.
2.2 Parallel Way of Power Scaling
For carrier aggregation, there are at most five uplink carriers. When there are multiple PUSCHs and PUCCHs, power scaling could be carried in a parallel way using the following step:
· Firstly, for all PUSCHs on each uplink component carrier, power reduction would be carried simultaneously by a given scaling factor in a parallel way. This factor should have some limitation, that is, it isn’t allowed to exceed to a maximum proportion; 
· Secondly, if all PUSCHs power reduction has been carried, however the power needed for uplink channels exceeds to the UE own power, reduction would be carried for PUCCHs. The same method could be used as for PUSCHs in a parallel way, and the maximum proportion should also be regulated, and it could be different with PUSCH; 
· Finally, after the above two steps, however the UE power isn’t also enough, PUSCH on one of the component carriers should be DTX, and power reduction for other channels would be cancelled. If there is no PUSCH, PUCCH could be considered. Power reduction would be carried until all channels DTX.
For simplicity, when there are multiple PUSCHs and PUCCHs, power scaling could be carried for PUSCHs only in a parallel way.
For carrier aggregation, there might be only multiple PUSCHs (or PUCCHs) simultaneous transmission. In this case, power scaling would be carried for PUSCHs (or PUCCHs) only in a parallel way. 
3 Conclusion
In this contribution, we discussed the problem of power scaling detailed for carrier aggregation in case of one PA and gave our consideration. We think that when there are multiple PUSCHs and PUCCHs, power could be reduced for PUSCHs first and then for PUCCHs, and PUSCHs (or PUCCHs) could be carried in sequential or parallel way. And for simplicity, power scaling could be carried for PUSCHs only. When there are only multiple PUSCHs (or PUCCHs), it would be carried for PUSCHs (or PUCCHs) only. So we propose that:
Proposal 1: When there are multiple PUSCHs and PUCCHs, power reduction could be carried for PUSCHs first until a maximum proportion following a sort of sequence; if not enough, the same method would be used for all PUCCHs; however not enough, PUSCH could be DTX following a sort of sequence, and for PUCCH if necessary. 
Proposal 2: When there are multiple PUSCHs and PUCCHs, power reduction could be carried for all PUSCHs first following a given proportion until a maximum in a parallel way; if not enough, the same method would be used for all PUCCHs; however not enough, PUSCH could be DTX following a sequence, and for PUCCH if necessary. And for simplicity, power scaling could be carried for PUSCHs only. When there are only multiple PUSCHs (or PUCCHs), it could be carried for PUSCHs (or PUCCHs) only in a parallel way.
Proposal 3: For simplicity, when there are multiple PUSCHs and PUCCHs, power scaling could be carried for PUSCHs only in a sequential or parallel way.

PUSCH in each uplink carrier is different, for example, the resource blocks occupied and the power needed and so on, so PUSCH in each uplink carrier had better be treated separately. In this way, proposal 1 is better than proposal 2 and proposal 3. But proposal 2 and proposal 3 is simpler than proposal 1, and it is easy to implement. For us, every one is a way to resolve power scaling for carrier aggregation, but had better proposal 1 is adopted considering of performance.
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