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Introduction
During RAN#43, a work item was agreed to standardise Dual Carrier HSUPA (DC-HSUPA), assuming adjacent carriers and that the dual carrier transmission applies only for the channels DPCCH, E-DPCCH & E-DPDCH.

One of the aspects of the standard that needs to be taken into consideration is the impact to the UEs E-TFC selection algorithm. In principle, E-TFC selection could be run independently on each carrier. However in practice, the UE has a finite amount of transmit power that has to be split between the carriers, and there may be situations in which the combined total of the scheduling allocations exceeds the total available power. Thus, the TFC and E-TFC selection algorithm will need to take into account the distribution of power between the carriers.

E-TFC selection algorithm design factors

In Release 6 HSUPA, the DPDCH takes absolute priority in TFC selection. Thus, taking the same principle for DC, TFC selection should be run first of all and the remaining UE power considering DPCCH, HS-DPCCH and the selected DPDCH TFC calculated. The support of DPDCH and the number of carriers used to carry HS-DPCCH is still ffs. 
Then, E-TFC selection should take place. On each carrier, the DPCCH will have a certain absolute transmit power level. The carrier with the lower DPCCH level has a superior channel to the BTS and will generate less inter-cell interference. Also, it will be able to carrier a higher data rate given the power budget.
Thus, the carrier with the lower DPCCH level should be prioritised first for E-TFC selection. The E-TFC selection algorithm should be carried out, prioritising the logical channel with the highest priority order.

If the scheduler allocation can be used in full on the superior carrier without using the full amount of the UE transmit power, then E-TFC selection should be carried out on the second carrier (greedy algorithm).

However we see a potential problem in using this “greedy algorithm”, which requires clarification first: transmission powers of carriers may end up being quite far away from each other. After combining of the signals of carriers the lower power carrier may suffer from high noise level already at transmitter due to a common EVM sources.for the combined signal. As a consequence the absolute TX power levels on each carrier may have to be considered during the E-TFC selection process.
One example: the carrier with the lower DPCCH level may be the carrier with the highest total allocated power. If this is the case, the UE will then have to limit the E-TFC on the carrier that has the highest total TX power so that the total TX power difference on both carriers is not exceeded. In other words the UE may be required not to fully use the available TX power on one carrier and select an E-TFC combination accordingly. 
There is a potential that the closed loop power control acts as a corrective when the maximum TX power difference has been violated. However we see the need to investigate this more in detail. 
Conclusions:

A greedy algorithm could be good choice where first carrier on which DPCCH level is lower is filled with E-DCH data until received grant or maximum UE power. After that if data left and spare power fill the other carrier until received grant of maximum UE power. On the other hand large difference between the TX powers between the carriers may cause drawbacks from the performance and RF point of view. Therefore we see the necessity to address the TX power difference between carriers before agreeing on a suitable E-TFC selection scheme.
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