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1 Introduction

In the RAN4 Adhoc meeting in Malmö, the convergence rate of the power control were discussed and a proposal [1] was presented. The idea in that proposal is to start transmit a DL DPCH at a quite low or a quite high power level. After a short time (10 ms) the inner loop power control shall converge to a reasonable SIR-level. This is measured by measuring the power level during that period. The requirement is that the power is limited by a window. Then the outer loop power control shall after 500 ms converge further to a level giving the required quality of service. thereby the window which the DL transmitted power is required to be limited to is decreased further.

Simulations have been performed on the proposed testcase and due to these results clarifications of the testcase is proposed. 

2 Simulations

The testcases in [1] has been simulated. In Fig 1-2 the simulation results for Test 1 and Test 3 are presented. The transmitted 
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 for each slot is shown in the graphs and also the result is presented after the 
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 is averaged over 10, 50 and 100 ms. The requirements are also presented in the graphs. The results are only from one single run of each case, therefore the absolute values are only indications. 
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Figure 1: The simulation result of Test 1, including averaging of 10 ms, 50 ms and 100 ms. 

In Figure 1 it is seen for Test 1 that the inner loop power control changes the output power from the basestation quite much, also for a constant SIR-target. The instantaneous power level for each slot without averaging about +/- 3.5 dB, when having a 10 ms averaging the variation is almost +/- 2 dB, while when averaging with 100 ms the variation is less than +/- 0.5 dB. 

In Figure 2, simulation results for test case 3 are presented. 
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Figure 2: The simulation result of Test 3, including averaging of 10 ms, 50 ms and 100 ms.

For the testcase 3 similar results are achieved as for testcase 1. Here the variations of the instantaneous power  due to the inner loop power control is in the order of +/- 3.5 dB as well. After averaging over 10 ms the variations have decreased to somewhat more than +/- 2dB and after averaging over 100 ms the variations have decreased to about +/- 1 dB. 

Since the inner loop power control has identical performance independent of the case, the indication from these simulations is that the power variations when the SIR target is in steady state are very high. When power is averaged over one frame the variation is in the order of +/- 2 dB.

3 Problems

3.1 Outer loop power control 

The window which the DL power is required to be within the first 500 ms is 5.5 dB and the window after the first 500 ms is 3 dB. For the 10 ms averaging as was assumed by Nokia in [3] this range is much too tight. Only the power variation with 10 ms averaging is more than 3 dB. A variation of the setting of the SIR target must also be allowed for different receivers. The SIR target will not be constant, e.g. for the jump algorithm there will always be a variation of the SIR target and this is true also for other architectures of control loops.

For the initial stage of the outer loop power control the SIR target must also be allowed to vary more than 1.5 dB and also the absolute value of the inner loop SIR target and thereby the downlink power must be allowed to vary. 

3.2 Inner loop power control

This stage can not be started until the power control loop is closed, thereby synch must be achieved in both uplink and downlink. A dedicated channel is initiated by the downlink DPCH, after the UE has achieved synch it starts the uplink DPCH. This transmission is started at the beginning of a new frame. Thereafter the NodeB must achieve synchronization which might take some time. Then the power control loop is closed and the testcase might be triggered. This occasion must then be triggered from the test equipment in order to fulfil a test.

3. Conclusion

The reason for the large variations of output power is the noisy SIR estimations. Each of these estimations are performed during a very short time, the power is only estimated on the pilots on the last slot and the interference is only estimated during a short period in order not to increase the delay in the power control loop. The background for the proposed requirements in [1] is the average 
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 for the testcases in steady state. When doing these simulations the averaging in the simulations is performed over a longer time. In the requirement it is stated such that the confidence level is 90%. 

Since it is the average power that is important from a system point of view, an average of the measured power over 100 ms should not be very critical and then the requirement can be similar as proposed in [1] but with a confidence level of 100%. Alternative solutions could be to have just 10 ms averaging and have a confidence level of 90% or decrease the requirements. 

If any of these solutions are agreed a new CR can be drafted.
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