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1 Introduction
At RAN160bis meeting, some agreements are reached that:

· -The definition of UPH in MC-HSUPA is the same as single carrier HSUPA. 
· Pmax is determined by the power class of the UE. 
· Note that the total transmit power can be shared among all carriers.
Also we share agreements in RAN2#69bis that:
· UPH is per carrier

· It’s not decided whether you can calculate UPH for other carriers based on one UPH or if we need to transmit several UPHs
In this contribution, we discuss whether UPH for other carriers could be calculated based on one UPH or if several UPHs needed be transmitted and some suggestions are also given..

2 Analysis
The UPH indicates the ratio of the maximum UE transmission power and the calculated UE transmit power. The calculation of UPH involves three parts: Pmax,tx, pathloss and Pe-base and is shown as:
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· The Pmax,tx is equal to the smaller value taken from Pmax or Maximum allowed UL TX Power which is as following:
Pmax,tx = min {Maximum allowed UL TX Power, Pmax}                   (2)
The value of Pmax depends on whether maximum UE Tx power can be shared among UL carriers or not. In case UE Tx power can be shared among UL carriers, Pmax is simply set to the maximum UE Tx power. If UE Tx power can’t be shared among UL carriers, Pmax would be determined independently by each UL carrier.

The Maximum allowed UL TX Power is configured by higher layer.
· 
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 is the path loss.
· 
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is a closed-loop quantity maintained by the UE and NodeB, and which is incremented or decremented by a value Δe-base upon each receipt of a TPC command on E-AGCH for scheduled transmission
According to the analysis above, 
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 is the key factor for whether UPH for other carriers could be calculated based on one UPH, and the definition of 
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Where:

· [image: image7.wmf]base
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 is the reference Desired E-PUCH RX power signalled by RRC signalling, which is set to the average value of the interference signal power level over the timeslots configured for E-DCH use. 
· 
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is the power control step size Δe-base configured by higher layers
· and 
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 is a closed-loop control command.
For open-loop power control, 
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 is signalled by RRC signalling. For MC-HSUPA, when 
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According to formula (4), there is no error when 
[image: image16.wmf])

(

j

UPH

 is calculated by 
[image: image17.wmf])

(

i

UPH

.

Proposal 1: For open-loop power control in MC-HSUPA, UPH for other carriers could be calculated based on one UPH.
For closed-loop power control, 
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is maintained by the UE and NodeB, and which is incremented or decremented by a value Δe-base upon each receipt of a TPC command, that is to say we can consider 
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 maintained by UE is equal or almost equal to 
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 maintained by NodeB. In MC-HSUPA, when 
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 is used to calculate 
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If  
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 should be reported to NodeB, the actual 
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According to analysis above that 
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maintained by UE is equal or almost equal to 
[image: image29.wmf])

(

'

j

P

base

e

-

 maintained by NodeB, so according to formula (5) and (6), 
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Proposal 2: For closed-loop power control in MC-HSUPA, UPH for other carriers could be calculated based on one UPH.
According to analysis above, 
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, so when UPH of one carrier is reported to NodeB, UPHs of other carriers not need to be reported.
Proposal 3: In MC-HSUPA, we need not to transmit several UPHs.
3 Conclusion
Based on above analysis, four proposals are given for UPH of MC-HSUPA:
Proposal 1: For open-loop power control in MC-HSUPA, UPH for other carriers could be calculated based on one UPH.
Proposal 2: For closed-loop power control in MC-HSUPA, UPH for other carriers could be calculated based on one UPH.
Proposal 3: In MC-HSUPA, we need not to transmit several UPHs.
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