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1 Introduction

A complete enhanced uplink subsystem is comprised of the following physical entities [1]:
· E-AGCH, scheduling grant channel

· E-PUCH, the physical channel E-DCH maps on, scheduled or non-scheduled
· E-HICH, a DL physical channel carrying ACK/NACK corresponding to synchronous scheduled or non-scheduled HARQ process;
· E-RUCCH, a UL physical channel carrying scheduling request and/or measurement quantity
Being a critical performance indicator, the power control algorithm designed for enhanced uplink subsystem for 1.28Mcps TDD was too restricted to be complete. In [2], power control on E-PUCH(scheduled), E-AGCH, E-RUCCH and E-PUCH(non-scheduled) was proposed. Instead, in this paper, a complete power control concept involving all EUL relevant physical entities aforementioned is proposed for different HSUPA scenario, i.e. HS-DSCH + E-DCH and DCH + E-DCH.
2 Reference signal based power control

In [3], a multiplexed E-AGCH/E-HICH structure was proposed in terms of DL code resource optimisation, power consumption and control information reliability. 
2.1 Reference signal

Due to dedicated attribute of E-HICH and non-scheduled E-PUCH, a conventional closed loop power control algorithm[4] is proposed to be deployed on those physical entities. Scheduled E-PUCH and non-scheduled E-PUCH occurs in a time duplexing behaviour and the closed loop power control herein mentioned was based on generic E-PUCH and E-HICH. Furthermore, by calculating FER statistics on E-PUCH, outer loop power control concept can be used on E-PUCH.

Figure 1 illustrates a multiplexed E-AGCH/E-HICH structure, in which 
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In this context, at any moment, given an E-HICH transmission occurs, E-HICH transmission power 
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Where 
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 is transmission power level in last power control occassion, and TPC is received power control command, e.g. up or down, and 
[image: image5.wmf]HICH

E

-

D

 is the power control step size on E-HICH.

And E-PUCH transmission power 
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Where 

· P’ebase is Pebase in last power control occasion,
· 
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is the gain factor (relative to Pe-base) for selected E-TFCI, the allocated E-PUCH physical resources, and the Modulation type, and 
· (SF is the gain factor for the selected spreading factor
· 
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 is the E-PUCH constant value configured by higher layer signalling, which is related to the QoS requirement of MAC-d flows transmitted on E-DCH
· 
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 is the power control step size on E-PUCH

2.2 E-AGCH power control
Due to the multiplexing structure of E-AGCH/E-HICH, E-AGCH transmission power at each occurrence equals
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Where 
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 is a power offset between E-AGCH and E-HICH, which was determined by Node B per se.

Consequently, management of the RoT resources for 1.28Mcps TDD is achieved using both TPC commands and relative power offset Δ values in the E-HICH in a high feedback frequency.
3 E-RUCCH
It is proposed that E-RUCCH is transmitted using an open-loop power control scheme as raised by [2].

4 Conclusion
In this text proposal, respective power control method on E-PUCH, E-AGCH and E-HICH is proposed. And we hope RAN1 gives sufficient discussion on that and adopt these proposals.
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<<<<<<<<<<<<<<<<<<<<<<<< start of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
11
Physical Layer Procedures

11.1 Power control

11.1.1 E-PUCH

The basic principle of our proposed power control method of E-PUCH follows that used for DPCH/PUSCH in R4/5/6[4]

 REF _Ref140484315 \r \h 
[5], i.e., the combination of open-loop power control and tranditional 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-HICH for the scheduled and non-scheduled transmission 
A new set of beta factors is adopted within the specifications to provide the necessary granularity of power adjustment between E-TFC’s. 

The transmit power for E-DCH set in the UE is calculated as follows:
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… where:

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

· 
[image: image15.wmf]base

e

P

-

is a closed-loop quantity stored in the UE and which is incremented or decremented upon each reception of a TPC command carried on E-HICH. The TPC step size is configured by higher layers. 
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can be expressed as follows when closed-loop power control is used:
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· …where, 
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 is the power control step size on E-PUCH, 
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 is a closed-loop control command.

When receipt of TPC commands on E-HICH, the TPC commands shall be used to modify[image: image20.wmf]base
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 from its previously set value.
· 
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is the gain factor (relative to Pe-base) for selected E-TFCI, the allocated E-PUCH physical resources, and the Modulation type.
· 
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 is the E-PUCH constant value configured by higher layer signalling, which is related to the QoS requirement of MAC-d flows transmitted on E-DCH.
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.

Outer loop power control can be adopted on E-PUCH.
11.1.1.1 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)

Higher layers shall provide a mapping function or 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 (
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 dB).  The mapping function or 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[3].

<<<<<<<<<<<<<<<<<<<< next changed section >>>>>>>>>>>>>>>>>>>>

11.1.3 E-AGCH

For each transmission occasion, E-AGCH transmission power can be derived from E-HICH power by a linear calculation.
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Where 
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 is a power offset between E-AGCH and E-HICH, which was determined by Node B per se.
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 calculation is up to implementation.
11.1.4 E-HICH

The initial E-HICH transmission power is controlled by Node B. 
When enters closed loop power control state, E-HICH transmission power is adjusted according to received TPC commands from generic E-PUCH in a conventional behaviour.
<<<<<<<<<<<<<<<<<<<<<<<< end of text proposal >>>>>>>>>>>>>>>>>>>>>>>>>>>>>
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Figure 1. E-AGCH/E-HICH multiplexed physical channel structure
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