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1. Introduction
Earlier presented link simulation result repeated in [1] emphasizes the need to design a requirement on E-DCH phase discontinuity to ensure good system performance. In this contribution such requirement is suggested based on further analysis. Using a relationship between phase shift and transmitted output power step presented in [2], modified in [3] to include the effect of hysteresis and adopted for testability in [1] an analysis is performed. Taking a general transmitter model into consideration, with a different number of gain switch-points, varying relative power difference between switch-points, varying hysteresis and different initial TX output power, the number of PA gain-stage transitions is investigated.  Based on this analysis a test requirement is proposed. 

2. Analysis
As suggested in [1] there is a need to investigate the number of power transitions observed, when a signal characterized by the power step profile in [1] figure 2 is passed through a PA model. The PA model is characterized by the position of it’s gain-stage switch points and takes hysteresis into consideration. Performing a switch-point transition will cause a large phase shift. If Gain stage 2 is off and UE TX output power is increased above level B (see Figure 1) or if  Gain stage 2 is on and UE TX output power is decreased below level A a switch-point transition take place.
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     Figure 1 Switch-point with hysteresis

In this analys the simulation is performed for UE transmitter with one or two switch-points including the effect of  hysteresis according to figure 1 above. Initial TX output power is in the range of  -20 .. 10 dBm. In the one switch-point case the switch-point is in the range between 0  and 10 dBm (see Figure 2 ,3). For the two switch-point simulation  the first switch-point is in the intervall -5 .. 5 dBm and the second 5..15 dBm. 

In Figure 4 a relative power difference is 10 dB. In the last simulation, Figure 5, a relative power difference of 7 dB is used. 
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Figure 2 Investigation of number of  gain-stage transitions in one switch-point case. Hysteresis 6 dBm.
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Figure 3 Investigation of number of power transition in one switch-point case. Hysteresis 4 dBm.
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Figure 4 Investigation of number of power transition in case of two switch-points. Hysteresis 6 dBm. Relative power difference between switch points 10 dB.
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Figure 5 Investigation of number of power transition in case of two switch-points. Hysteresis 6 dBm. Relative power difference between switch points 7 dB
3. Conclusion
From Figure 2, 3 and 4 we conclude that the maximum percentage share of power transitions crossing a PA switch-point, when using the relationship between phase shift and transmitted output power step presented in [1] Figure 2, is 22%. In Figure 5 a higher percentage share is observed due to a relative power difference of only 7 dB. It can therefore be argued that such a design is unfavorable. 

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.
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