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Abstract

An SIR estimation method for closed loop power control is proposed in this document. Simulation results show that the performance of the algorithm is satisfying in higher SIR condition.

A Proposal of SIR Estimation for 

Closed Loop Power Control

Introduction

In uplink and downlink closed loop power control of WCDMA, SIRs of the received uplink DPCCH signal and downlink DPCH signal after RAKE combining should be estimated by base station and mobile station, which indicates TPC commands according to the following rules:

SIRest > SIRtarget ( TPC command = “down”
SIRest < SIRtarget ( TPC command = “up”.

Upon the reception of a TPC command, the mobile station or base station should adjust its transmit power in the given direction with a step of TPC dB. The step size TPC is a parameter that may differ in the region 0.25 – 1.5 dB.

How to estimate the SIR accurately and assert the variable step of TPC is a key technique. 

Algorithm 

After RAKE combining, the received signal could be described as
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where
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    the i-th received complex signal; 


[image: image4.wmf]c

     gain of channel, which is considered as a static channel parameter during a slot gap; 
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    the i-th transmitted symbol ( hard decision ) , 
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) zero mean non-coherent white noise.

 The probability density function of 
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 Thus the Likelihood Function of 
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can be represented as
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Assumed 
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(“est”denotes estimation), the Likelihood Function get maximum 
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In conclusion, SIR is written as
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Simulation results

Practical communication system require that SIR should be during 5~7dB. Comparing the computed SIR of the aforementioned algorithm with the given SIR, we find that they match very well in higher SIR condition. The bias between them is also depicted by an error curve in the following figure. In lower SIR condition, because 
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 potentially be misjudged (noise is processed as signal) the error curve takes on a certain deviation. To improve accuracy of the algorithm, we give out a local error fit curve (thick line in figure) with the polynomial form:
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where SIRg and SIRc respectively denotes the given SIR and the computed SIR. So that we can obtain the more accuracy SIRg by the above-mentioned formula when SIRc vary between 3.27~10dB. 

If SIR is lower than 0dB, it is unreliable to estimate SIR because BER is very high (hard decision of 
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 is not correct). In this situation, the TPC must be "up" and the step sizeTPC must be set as maximum. Additionally, TPC may refer to the simulation curve.

[image: image35.emf]-10 -5 0 5 10 15 20

0

2

4

6

8

10

12

14

16

18

20

Error bar (3

s

)

Simulation SIR(dB)

Known SIR(dB)

Simulation Curve

Error Curve

Local Fit Curve











_988967886.unknown

_988996208.unknown

_989391938.unknown

_989392054.unknown

_989392090.unknown

_989392126.unknown

_989392170.unknown

_989392444.unknown

_989392148.unknown

_989392100.unknown

_989392058.unknown

_989391957.unknown

_989392046.unknown

_989352517.unknown

_989352557.unknown

_989352844.unknown

_989355673.unknown

_989362005.unknown

_989361996.unknown

_989352588.unknown

_989352526.unknown

_988996734.unknown

_989060382.unknown

_989349850.unknown

_989349894.unknown

_989347552.unknown

_989061234.unknown

_988996687.unknown

_988996184.unknown

_988917489.unknown

_988967840.unknown

