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

Based on the UPH definition of an MC-HSUPA UE, the following two questions are discussed in the contribution.

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

(2) With the UPH of one carrier in the close-loop power control, whether or not the UPH of anther carrier can be derived?
2 UPH Definition
For an MC-HSUPA UE, the UPH of the k-th carrier of the UE is defined as follows:
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where 
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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 Question 1
Among the carriers in the open-loop power control, the UE is only required to send the UPH of only one carrier to NodeB. NodeB can derive the UPHs of the other carriers in the open-loop power control. The steps for NodeB to derive the UPHs of the other carriers are listed below:

Step 1: RNC configures the desired E-PUCH transmission power of each carrier of an MC-HSUPA UE to both the UE and NodeB. RNC also configures the maximum transmission power 
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 of the UE to NodeB.
Step 2: UE calculates the UPH value 
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 of the k-th carrier in the open-loop power control according to the following formula and then sends the UPH index to NodeB.
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where 
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 is the desired E-PUCH transmission power of the k-th carrier configured by RNC to both UE and NodeB and L is the path-loss, .
Step 3: NodeB can find the UPH value 
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 with the UPH index reported by the UE.

Step 4: NodeB can derive the product of 
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 according to formula 2 and the UPH value 
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Step 5: NodeB can derive the path-loss L from the product of 
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 configured by RNC to NodeB.

Step 6: NodeB can get the UPH values of the other carriers in the open-loop power control according to the following formula, where 
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 is the desired E-PUCH transmission power of the 
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4 Question 2
NodeB may maintain 
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 of each carrier of an MC-HSUPA UE. But for any carrier, 
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 of this carrier maintained in NodeB is usually different from 
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 of this carrier in UE. 

Make the following assumptions:

(1) 
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 of the first carrier and 
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 of the second carrier in UE are respectively 
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(2) 
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 of the first carrier and 
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 of the second carrier in NodeB are respectively 
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(3) When one UL TPC command is wrongly received for any carrier, 
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 in NodeB and 
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 in UE will have a difference of 2*step dB, where step is the power control step. For the first carrier, assume only one UL TPC command is wrongly received and 
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. For the second carrier, assume only one UL TPC command is wrongly received and 
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(4) UE reports the UPH of the first carrier in the close-loop power control to NodeB.

Based on the above assumption, the path loss can be derived with the UPH of the first carrier and 
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, therefore the path loss is lowerly estimated by 2*step dB. 

With the lowerly estimated path loss and 
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, the UPH of the second carrier can be lowerly estimated by 4*step dB. If step =1/2/3dB, the UPH of the second carrier is lowerly estimated by 4/8/12dB. Such error can NOT be ignored.

Based on the above analysis, the UPH of another carrier can NOT be estimated accurately in any case with the UPH of the carrier in the close-loop power control. The error of such estimation can NOT be ignored.
5 Conclusion

Based on the UPH definition of an MC-HSUPA UE, the following proposals are suggested.
Proposal 1: Among the carriers in the open-loop power control, an MC-HSUPA UE is required to send the UPH value of only one carrier to NodeB. 

Proposal 2: RNC configures the maximum transmission power and the desired E-PUCH transmission power of each carrier of an MC-HSUPA UE to NodeB.
Proposal 3: NodeB is required to derive the UPH values of the other carriers in the open-loop power control with the UPH value of only one carrier in the open-loop power control.
6 Annex

For the UE with K HSUPA carriers, when it has P carriers in the open-loop power control, only reporting the UPH of one carrier in the open-loop power control can save Q bits. The Q values under the different cases are listed in the following table.

Table 4 Reduction of SI information amount under different cases
	
	P=1
	P=2
	P=3
	P=4
	P=5
	P=6

	Q for K=3
	-4
	1
	6
	
	
	

	Q for K=4
	-5
	0
	5
	10
	
	

	Q for K=5
	-6
	-1
	4
	9
	14
	

	Q for K=6
	-7
	-2
	3
	8
	13
	18
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