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1. Introduction

In this contribution we present measurement results of how UE output phase behaves when output power is swept over the whole dynamic range. Measurements are performed with two different PA architecture i.e. mode swithing PA and average power tracking PA types.
2. Discussion

Measurements were performed with normal single Tx WCDMA terminals. During the measurements the UE output power was sweeped from max power to min power or wise versa with one dB steps. The output signal phase difference between power levels was recorded.
In figures 1 and 2 we present the results for a UE which has mode swithing PA arechitecture meaning that PA has switchable gain stages that are turned on and off depending on the PA output power. Measurements were performed in three different temperatures -10, 25 and 55 degrees of Celsius with 10 measurement runs in each temperature. It was observed that UE output phase behaviour was quite stable between the measurement runs and diferent temperatures. However it had an impact wheter the power is rampping down or up. If power is rampping up the the biggest phase variation is observed when UE output power is between +4..5.5 dBm and if power is rampping down the biggest phase difference was observed between UE output powers of +0…1.3 dBm. This is quite expected as there need to be hysteresis in swithing points inorder not to have oscillation between gain stages. The magnitude of the phase jump is slightly below 30 degrees and the sign of the phase jump depends wheter the output power is rampping up or down.
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Figure 1: Mode Swithing PA with output power ramping down
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Figure 2: Mode Swithing PA with output power ramping up

Second test run was performed with a UE which had average power tracking PA architecture i.e. PA operating voltage and bias current are changed as a function of PA output power. Result can be seen in figure 3. This PA architecture does not have as large phase jumps as the mode swithing PA architecture. It was observed that maximum phase difference between consecutive UE output power levels was about 5 degrees. As can be seen from figure 3 the phase chages below 0 dBm output power are very small which is quite expected behaviour as the operating voltage and bieas current are kept constand below this point.
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Figure 3: Average power tracking PA

One common mechanism for both PA architecture which causes phase distortion is the AM-PM distortion. Meaning that when PA output power is high the PA goes into compression and output power affects to output phase, see Figure 4.
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Figure 4: AM-PM characteristics

3. Conclusion

In this contribution we have presented measurement results of how UE output phase behaves when output power is swept over the whole dynamic range. Measurements are performed with two different PA architecture i.e. mode swithing PA and average power tracking PA types.
It is noted that mode swithing PA architecture has bigger phase chages than average power tracking PA architecture. It is also noted that RPD requirements should be set such way that it is possible to use mode switching PA architectures for UL-MIMO terminals.
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