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1. Introduction

In this document, we propose the new power control scheme adaptive to channel variation. 

2. Description of the Scheme

First of all, we estimate the channel variation to make the channel distortion compensate and demodulate data symbols. Since the channel variation is mainly dependent on mobile speed, we can estimate the mobile speed using the result of the channel estimation. Therefore UE itself can determine the speed. The power control step size of the mobile may be determined according to the estimated mobile speed. The results of the channel estimation can be also used for checking the reliability of the received TPC command bit. Using the power control step size, UE control the transmit power in the following manner:

In the proposed power control scheme, UE determine the amount of transmit power increment (or decrement) according to the variation of TPC command bits. If the sign of the current TPC command bit is the same as the previous N-1 ones, then the amount of the transmit power increment (or decrement) is equal to 
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*step_size, where 
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 is the number of received TPC command bits having the same sign continuously.

3. Detailed Algorithm

In the case of monotonic increasing (or decreasing):

1) Determine 
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2) Compare the current TPC command bit with the previous one

3) If the sign of the current TPC command bit is same as the sign of the previous TPC command bit, then increase 
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 by one

4) After comparing N with 
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, choose the smaller one

5) Calculate the transmit power using the following equation
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3.1 Methos of determining N

Method 1)

If the sign of the current TPC bit is the same as the previous one (i.e., in the case of monotonic increasing (or decreasing)), N=N+1.

Otherwise, N = N-1.

,where 
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Method 2)

If the sign of the current TPC bit is the same as the previous one (i.e., in the case of monotonic increasing (or decreasing)), N=N+1.

If the sign of the previous one is +1 (i.e., increasing) and the current one is –1 (i.e., decreasing), then N = N-1.

If the sign of the previous one is -1 (i.e., decreasing) and the current one is +1 (i.e., increasing), then N = 1.

In some situations, W may be zero. In that case, the transmit power is not changed.

4. Simulation Results

4.1 Simulation Conditions

Carrier frequency = 2GHz
Rayleigh fading channel = Jake’s model (1 path)
Power control loop delay = 1 slot

Fixed TPC command bit error = 4%
Transmit power step size = 0.25dB

4.2 Preliminary Simulation

Figures 1-5 show the simulation results. Figure 1 shows the result of conventional method, figures 2 and 3 are the results of the proposed method 1 and 2 respectively. Figure 4 is the result of the conventional method with 1 slot power control loop delay and 4% TPC command bit error. Figure 5 is the result the proposed method 2 with 1 slot power control loop delay and 4% TPC command bit error.
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Fig. 1 Channel, BTS Rx, and UE Tx power variation (conventional method, Vm=3km/h, step size=0.25 dB, no error/delay)
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Fig. 2 Channel, BTS Rx, and UE Tx power variation (method 1, Vm=3km/h, step size=0.25 dB, no error/delay)
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Fig. 3 Channel, BTS Rx, and UE Tx power variation (method 2, Vm=3km/h, step size=0.25 dB, no error/delay)
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Fig. 4 Channel, BTS Rx, and UE Tx power variation (conventional method, Vm=3km/h, step size=0.25 dB, 1 slot delay, 4% error)
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Fig. 5 Channel, BTS Rx, and UE Tx power variation (method 2, Vm=3km/h, step size=0.25 dB, 1 slot delay, 4% error)

Summary

We support the smaller step sizes less than 1 dB to be mandatory. We propose a new power control scheme in the normal mode. The amount of transmit power increment (or decrement) is determined by equation (1) in which considered the shape of variation and reliability of TPC command bits. The channel estimation results are used for estimation of the mobile speed, decision of the power step size and checking the reliability of TPC bit.
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