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1
Introduction
In [1], gain switching behaviour of the power amplifier (PA) was analyzed. In this contribution, we performed further analysis to look at the effect of different hysteresis in the PA. We are still carrying out the link performance analysis and it will be presented later this week during RAN4 #48.
2
Gain Switching Analysis

We have run a similar simulation in [1] to find out the percentage of gain switching when we have the power profile in [2]. The main difference from [1] is to look at the effect of different hysteresis of the PA. For convenience, the power profile is regenerated in Figure 1. The power profile consists of E-DCH and HS-DPCCH and no dedicated channel is included.


Figure 1: Power step profile with 10 symbols (1 slot) misalignement between HS-DPCCH and E-DCH
Simulation conditions include the following:
· Power profile: Figure 1. 

· Initial power: -15 dBm ~ 10 dBm 

· Hysteresis: 3 dB ~ 6 dB 

· Positive direction switching points = [1, 11] dBm 

· Negative direction switching points = [1, 11] dBm – Hysteresis 

· Power control: Off 

Note that we fix the positive direction switching points, as we are changing initial power anyway. Figure 2 shows the percentage of gain switching when we run the power profile given a particular hysteresis with respect to different initial power.
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Figure 2: Percentage of gain switching with different hysteresis of the PA

When this result is compared to Figure 4 in [1], it is noted that the maximum percentage is different from Figure 2 with hysteresis=6dB. It is suspected that [1] might use the power profile longer than one period as shown in Figure 2 in [1] where it has one additional TTI to one period. This makes the maximum percentage 22.22% in Figure 4 in [1] compared to 25% in Figure 2. The pattern is also little bit different, but this is due to the edge effect. For example, when the PA hits the switching point exactly, we can either count the gain switching or not. Depending on it, the pattern can be slightly different.
In [1] minimum requirement is set as: 
To set the test requirement, the following test procedure is proposed
· UE transmits a power step according to the power profile presented in [1] Figure 2.

· The test is repeated to cover the whole dynamic range of the transmitter.

During test the phase discontinuity in the transmitted signal is measured and the following characteristics is observed.
The phase discontinuity for E-DCH shall never exceed tdc1 degrees.
The phase discontinuity for E-DCH shall not exceed tdc2 degrees 77 % of the time. 
Since the power profile in [1] Figure 1 almost equals the profile in [1] Figure 2 the losses for the different models can be expected to be comparable. As was shown in [4] reasonable losses were achieved for tdc1 = 15-20 degrees and tdc2 = 5-10 degrees.
where “The phase discontinuity for E-DCH shall not exceed tdc2 degrees 77 % of the time.” is based on 22.22% in Figure 4 in [1]. As per Figure 2, it should be changed as “The phase discontinuity for E-DCH shall not exceed tdc2 degrees 75 % of the time.”
The analysis in [1] used a 6 dB hysteresis. Assuming a 3 dB hysteresis as all other analyses so far [1], [3], the maximum percentage of gain switching is 33.33% from Figure 2, even though we have a 10 dB distance between switching points. In this case, one of the minimum requirements is going to be “the phase discontinuity for E-DCH shall not exceed tdc2 degrees 66% of the time”.
On the other hand, when the analysis in [1] has tdc1 = 15-20 degrees and tdc2 = 5-10 degrees based on the previous link performance result [2], an initial power of -5 dBm and the hysteresis of 3 dB are used, which is inconsistent with the analysis performed in [1]. We should ensure that the minimum requirement is based on consistent set of settings, when evaluating the maximum rate of gain switching as well as NodeB receiver link performance impact.
3
Conclusions

The analysis in [1] used two contradictory criteria to make minimum requirement stricter inappropriately. On one hand, by using a 6 dB hysteresis, [1] achieved less percentage of gain switching. On the other hand, the analysis recommended a lesser degrees of phase discontinuity by using a 3 dB hysteresis with a -5 dBm initial power.

Please note that once implementation margin is considered, tdc1, tdc2 and the percentage of the time in the minimum requirements [1] should accommodate additional margins.
In addition to the gain switching analysis in this contribution, we will present the link performance analysis due to the E-DCH phase discontinuity later this week, during RAN4 #48.
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