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Introduction
In the previous RAN4 meeting the impact of the UE ramping up and down was discussed [1]. It was seen that there was indeed an impact from the ramps and in this contribution we provide additional results for PUSCH.

We have measured the output of a typical PA and made a simple model of the PA behavior. Although the measurements only included the PA and not on the complete transmitter chain the measurements still give an indication of what may be expected in future implementations.
Discussions and results

In figure 1 we see the model of the ramps that have been used for the simulations. The shape of the ramps are obtained from measurements, i.e. the up ramp is a straight line if plotted in dB scale and the down ramp is en exponential decay in the down direction. The rise time used is 2 us and the decay is 30 us. This shape is also roughly corresponds to the results reported by CATT in [2].

[image: image1]
Figure 1. Different ramps positions used for the simulations

As can be seen in figure 1 we have evaluated different principles for positioning the ramps. In the first case we have positioned the ramps so that the disturbances are allocated in the beginning of the subframe. Then the disturbances are allocated at the end. We have also used the principle of allocating the ramps outside and inside the subframe. It should be noted that the rise is much shorter than the fall off. So the length of the disturbance periods are mainly driven by the decay time.
In figure 2 and 3 we see the impacts of the ramps on the throughput for a 64QAM modulated signal. What is interesting is that for the 1 RB case it is the position of the disturbed area that mainly matters. It seems that it is much better to disturb the beginning of the subframe than the end. Noteworthy is that the case of “beginning” and “inside” shows similar performance. The reason is that for both cases it is the beginning of the subframe that is disturbed, but for the inside case a slight part of the end is destroyed as well. 
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Figure 2. Impact on throughput for different positions of the ramps. 1 RB allocation, 64QAM R=5/6
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Figure 3. Impact on throughput for different positions of the ramps. 25 RB allocation, 64QAM R=5/6
One observation that can be made is that it does not matter if the symbol was distorted by a change in power or if the symbol was distorted by interference from another user. Thus it makes sense to ramp down at the same time as another user is ramping up.
It should be noted that the measurements done on the PA does not consider any power control target at the end of the ramp. There may be a time period when the output power settles to the nominal value and the behavior during this period is not taken into account.
Conclusions

From these results there are some things that can be concluded about how to place the ramps.

· The ramps should be put on top of each other so that the adjacent user interference and errors due to the ramp are put on top of each other.

· It is better to place ramps at the beginning of a subframe. (Although the results should be confirmed by other companies)

· The ramps have an impact and should be kept as short as possible.
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