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------------------------------------------------------- Start of change -----------------------------------------------------------
5.1.1.6
E-PUCH
For multi-carrier E-DCH transmission, the open-loop and closed-loop power control of E-PUCH on each carrier is independent from each other. The power of E-PUCH in each timeslot on each carrier is set as follows.
The power of E-PUCH in each timeslot is set following the same principle used for DPCH/PUSCH in R4/5/6[15] and in 5.1.1.4, i.e., the combination of open-loop power control and traditional closed-loop power control:

· the initial transmit power of E-PUCH is set based on an open-loop power control scheme, then

· the transmission power control transits into closed-loop power control using TPC commands carried on E-AGCH or on E-HICH on the same carrier. For non-scheduled transmission, the TPC commands are carried on E-HICH only. Both TPC commands carried on E-AGCH and E-HICH are used on E-PUCH
The transmit power for E-PUCH set in each timeslot is calculated as follows:


[image: image1.wmf]e

base

e

PUCH

E

L

P

P

b

+

+

=

-

-

                                   
… where:

· 
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is the transmit power of the E-DCH physical channel E-PUCH in each timeslot.

· 
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is a closed-loop quantity maintained by the UE and NodeB for each carrier, and which is incremented or decremented by a value Δe-base upon each receipt of a TPC command on E-AGCH for scheduled transmission or on E-HICH for non-scheduled transmission on the same carrier.  On receipt of a TPC “up” command, Pe-base is incremented by Δe-base.  On receipt of a TPC “down” command, Pe-base is decremented by Δe-base.  The TPC step size Δe-base is configured by higher layers [15].
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…where, 
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 is the reference Desired E-PUCH RX power signalled by RRC signalling for each carrier according to [15], 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.

· [image: image8.wmf]L

 is a pathloss term derived from beacon function physical channels. The same as that in 5.1.1.4, if indicated as allowed by higher layers, the UE may optionally take into account pathloss modification which is estimated from the most recently received beacon function physical channel transmission, in addition to the TPC commands when calculating the transmit power.
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is the gain factor for the selected E-TFC transport block size, the allocated E-PUCH physical resources, and the Modulation type and HARQ power offset according to subclause 5.1.1.6.1. If the smallest E-TFC is selected, [image: image10.wmf]e
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 equals to the sum of absolute grant value and (e.
Higher layers in the UE shall use the current calculated E-PUCH power in conjunction with the current absolute grant (power) value in order to determine the set of E-TFC’s available.

UE maintains a closed-loop quantity Pe-base for both scheduled transmission and non-scheduled transmission. 
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is incremented or decremented by a value Δe-base upon each receipt of a TPC command on E-AGCH and on E-HICH on the same carrier.  When receipt of TPC commands on E-AGCH and on E-HICH is in the same sub-frame, UE shall treat one single TPC command if they are identical and discard them if they are different.
When following an extended pause, which is signalled by higher layers, in the reception of TPC commands on E-AGCH and on E-HICH, the UE shall set [image: image12.wmf]base
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equal to the reference Desired E-PUCH RX power.  When receipt of TPC commands on E-AGCH or on E-HICH recommences, the TPC commands shall be used to modify [image: image13.wmf]base
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from its previously set value.
5.1.1.6.1
Gain Factors for E-PUCH

A beta factor shall be derived by the UE as a function of:

· the selected E-TFC transport block size

· the E-PUCH resource occupation in the E-DCH TTI

· the modulation type (QPSK/16-QAM)
· the HARQ power offset
Higher layers shall provide a mapping table containing a set of reference points, which defines the relationship between the coderate of E-DCH transmission ((e) and the relative reference power per resource unit ((( dB). The mapping table is provided separately for each of QPSK and 16-QAM modulation.

The coderate of E-DCH transmission (e for the selected E-TFC, physical resource allocation and modulation type is defined as:
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… in which Se is the transport block size of the selected E-TFC and Re is the number of physical channel bits output from the physical channel mapping stage of E-DCH transport channel processing as described in [9]. The precision requirement for (e is 1x10-4 and the quantization mode is truncation.
The maximum and minimum values of ( are the maximum and minimum values of Reference Code Rate respectively, which are signalled by higher layers for the appropriate modulation type [15], and are denoted (max and (min respectively. For a given (e there exist a (0 and a (1 such that:

· If (min≤(e<(max
· (0 is the largest ( signalled by higher layers for the appropriate modulation type and for which (≤(e
· (1 is the smallest ( signalled by higher layers for the appropriate modulation type and for which (>(e
· Else

· If (e<(min then (0 = (min and (1 is the smallest signalled ( for which (>(min.

· If (e≥(max then (0 is the largest signalled ( for which (<(max and (1 = (max
Associated with (0 and (1 are the corresponding ((0 and ((1 which define the reference points signalled by higher layers. The normalised (per-resource-unit) beta value for the selected E-TFC and E-PUCH resource set is denoted (0,e and is:
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The precision requirement for (0,e is 1x10-3 and the quantization mode is truncation.
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 is a logarithmic value set as a function of the E-PUCH spreading factor (SFE-PUCH) according to table 2a.

Table 2a: Tabulated (e values

	SFE-PUCH
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	1
	12

	2
	9

	4
	6

	8
	3

	16
	0


(e is then derived as
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Δharq  is set by higher layers ( see [18] ).
------------------------------------------------------- End of change -----------------------------------------------------------
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