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1 Introduction

In this document a power control scheme for the E-UTRA uplink to be used for the coexistence study is proposed. Several power control schemes for uplink coexistence have previously been proposed in the RAN4, both based on received signal strength estimated C/I. 

In [2] an uplink coexistence simulation methodology is proposed. Also, it is suggested that the uplink power control should be based on CQI and possibly other parameters such as pathloss, but no further details on the power control algorithm are given. However, we think that it would be advantageous to agree on all the simulation details in order to deliver comparable results as soon as possible. 

In [1] it is proposed to use pathloss compensation for power control. Finally, [3] also proposes to use power control based on received signal strength, and also introduces a number of parameters to be able to control the performance and fairness of the power scheme. 

This contribution proposes a power control scheme where the CQI and the pathloss are combined to form a CIR target. This target is then used to calculate the required transmit power. It should be noted that the CQI at this stage in the static simulator does not include the other-cell interference, which is not known at this point. 

2 Proposed scheme

A power control scheme based on CQI with pathloss compensation is proposed. First, the CQI is calculated according to [1]. The interference includes noise and other-system interference, but not the other-cell interference. After scheduling of UEs, transmit power for each UE is calculated according to 
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, where CQI is the channel quality indicator, L is the pathloss and Lx-ile is where P(L<Lx-ile)=x. Also, 
[image: image2.wmf]a

 is a constant which can be used to control the relative influence from the pathloss on the CIR target.

The transmit power is then calculated as
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, where I is the sum of noise and other-system interference. 

In figure 1 the influence of the parameter Lx-ile on the mean and 5% CDF user throughput are illustrated. The throughput is evaluated for three different values of 
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(-0.5, 0.0, 0.5). It can be seen that the maximum mean user throughput is achieved for Lx-ile corresponding to x=0.6, but for the 5% CDF user throughput the maximum is achieved for Lx-ile corresponding to x=1.0.
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Figure 1: Mean and 5% CDF user throughput as a function of Lx-ile.

Figure 2 illustrates the effect of 
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on the average user throughput and the 5% CDF user throughput. The method provided in [4] is used for SNIR to throughput mapping. The pathloss CDF depicted in figure 4 is used to map x to its corresponding Lx-ile. In the simulation presented below, Lx-ile = 85 dB, corresponding to the 60% CDF pathloss (x=0.6).
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Figure 2: Mean and 5% CDF user throughput as a function of 
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From this evaluation it can be seen that the user throughput is relatively insensitive to the proposed power control parameters. The transmit power and C/I distributions are given in figure 3. In this simulation
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= 0.4 and Lx-ile corresponding to x=0.6 was used. Moreover, C/I includes the other-cell interference as well as noise and other-system interference.
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Figure 3: CDFs for the transmit power and CIR

In figure 4 the pathloss CDF used in the above simulations is presented. The minimum coupling loss (MCL) equal to 70 dB is also included in the pathloss. The MCL can be seen as a step 70 dB in the pathloss CDF.
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Figure 4: Pathloss CDF for the simulated cases

3 Discussion

The aim with this document is to accelerate the discussion and decision on a suitable uplink coexistence simulation methodology. It is noted that in order to perform uplink coexistence simulations for E-UTRA an algorithm for uplink power control needs to be specified. This document proposes a method for power control based on ideas from [2] and [3]. Some preliminary results for the impact from power control parameters on the throughput are also given.
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