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1 Introduction
At RAN1#60bis meeting, following agreements on UPH were reached:
· The single-carrier UPH definition can be directly applied to define the UPH of an MC-HSUPA UE.

· 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.
However, whether the UPH of one E-PUCH carrier can be derived from the UPH of other E-PUCH carrier is still FFS. In this contribution, we focus on this open issue and give our suggestion.
2 Discussion
For SC-HSUPA, the Node B schedule physical and power resources for UEs according to the RTWP allocated by RNC and the SIs reported by UEs. In order to insure that the absolute grant for UEs does not exceed the UEs’ transmit power or the allowed RTWP, the Node B needs to consider SNPL, UPH and RTWP together when scheduling. The following conditions should be satisfied:
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Where (e is the a logarithmic value set as a function of the E-PUCH spreading factor
According to the definition of UPH, 
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, in order to guarantee PRRI does not exceed the UE’s transmit power, UPH can be used instead of Pe-base. However, Pe-base shall be used for RTWP control. 
Therefore, it can be concluded that the Node B shall know and use the Pe-base, for scheduling in SC-HSUPA. When MC-HSUPA is introduced, the power control scheme and granting scheme are unchanged, so the conclusion above is also applicable.
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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Where, 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)
Because the UE Tx power can be shared among UL carriers, Pmax is equal to the maximum UE Tx power. The Maximum allowed UL TX Power is configured by higher layer.
According to the formula above, we can make following derivation:

[image: image5.wmf]1

1

1

max,

base

e

tx

P

L

UPH

P

-

+

+

=

,
[image: image6.wmf]2

2

2

max,

base

e

tx

P

L

UPH

P

-

+

+

=


                  (
[image: image7.wmf]2

2

2

max,

1

1

1

max,

base

e

tx

base

e

tx

P

UPH

P

P

UPH

P

L

-

-

-

-

=

-

-

=


                  (
[image: image8.wmf]1

1

2

1

max,

2

max,

2

UPH

P

P

P

P

UPH

base

e

base

e

tx

tx

+

+

-

-

=

-

-

                      (3)
In the formula (3), if Node B knows the Pmax,tx1, Pmax,tx2, Pe-base1 and Pe-base2, UPH of one carrier can be derived by the one of the other carrier. Considering that the using of Pe-base in network is inevitably when scheduling, the derivation of UPH is feasible. In addition, in the current specifications of SC-HSUPA, it is unnecessary to force the UE to report SI to Node B in each TTI, so the UPH inaccuracy tolerance is allowable. In MC-HSUPA, the definition and utilization of UPH is not changed, so the derivation of UPH is acceptable.
Proposal: In MC-HSUPA, UPH of one E-PUCH carrier can be derived from the UPH of other E-PUCH carriers.
3 Conclusion
Based on above analysis, the following proposal is given for UPH of MC-HSUPA:
Proposal: In MC-HSUPA, UPH of one E-PUCH carrier can be derived from the UPH of other E-PUCH carriers.
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