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1 Introduction
At the former 3GPP TSG RAN WG1 meetings, the following conclusions are made on the UPH of MC-HSUPA UE.
(1) MC-HSUPA UE has the same UPH definition as single-carrier HSUPA UE.

(2) UPH is calculated per carrier.

(3) With the UPH of one carrier in the open-loop power control, the UPH of another carrier in the open-loop power control can be derived.
But on the following question, no agreement is arrived. 

(1) With the UPH of one carrier in the close-loop power control, whether or not the UPH of anther carrier can be derived?

Based on the UPH definition of MC-HSUPA UE, the above question is discussed in the document.
2 UPH definition
For MC-HSUPA UE, the UPH of the k-th carrier of the UE is defined as follows:
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 represents the UPH of the k-th HSUPA carrier in the n-th sub-frame, its unit is: dB, 
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 represents the maximum transmission power of the UE and is equal to the minimum value between the maximum transmission power determined by the UE power class and the permitted maximum transmission power configured by RNC, 
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 of the k-th carrier in the n-th sub-frame and 
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 represents the path loss.
3 Discussion on derivation of UPH between different carriers
NodeB may maintain 
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 of this carrier maintained in NodeB is usually different from 
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Make the following assumptions:

(1) 
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 of the k-th carrier in NodeB are respectively 
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(3) UE reports the UPH of the m-th carrier in the close-loop power control to NodeB.

Based on the above assumption, the UPH of the k-th carrier can be derived in NodeB according to the following formula:
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Where 
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 is the UPH of the m-th carrier reported by UE to NodeB and 
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 is the UPH of the k-th carrier derived by NodeB from 
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Assume the UPH of the k-th carrier in UE is 
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The error between 
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 is calculated as follows.
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Where 
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 represents the error between Pe-base of the m-th carrier in NodeB and Pe-base of the m-th carrier in UE and 
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 represents the error between Pe-base of the k-th carrier in NodeB and Pe-base of the k-th carrier in UE.
From formula (5), the derivation of the UPH of the k-th carrier from the UPH of the m-th carrier will generate the estimation error. Furthermore, when 
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Based on the above analysis, the UPH of another carrier can NOT be estimated accurately with the UPH of the carrier in the close-loop power control. The error of such estimation can NOT be ignored.

The simulation results supporting the above analysis result are shown in Annex.
4 Conclusion
Based on the analysis on the derivation of the UPH between the different carriers in NodeB, the following proposal is suggested.

Proposal 1: With the UPH of one carrier in the close-loop power control, the UPH of another carrier can NOT be derived accurately.
5 Annex

In the simulation, the TPC command error rate is set as 
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. In the simulation, the UL Close-Loop Power Control of E-PUCH is re-stated every 50 sub-frames. That is, the UL CLPC of E-PUCH is executed from the (n+1)-th sub-frame to the (n+50)-th sub-frame. In the (n+51)-th sub-frame, the UL CLPC of E-PUCH is re-started. The error between Pe-base of the k-th carrier in NodeB and Pe-base of the k-th carrier in UE is simulated. The error varies with the number of the sub-frames is shown as the following curves.
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Figure 1: Pe-base error for TPC error x=1%
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Figure 2: Pe-base error for TPC error x=4%
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