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1.  Introduction

The impact of phase discontinuities due to changed power has been discussed during the last meetings, see [1],[2] and [3]

 

In the specification 25.101 there are requirements on the quality of the signal transmitted from the UE. The requirements are specified in 25.101 on the Error Vector Magnitude in paragraph 6.8.2 and Peak Code Domain Error in paragraph 6.8.3 and the Peak Code Domain Error is specified for multi code transmitters. The EVM is specified over a slot. Therefore the phase of the signal will not change very much during the slot and that variations are covered by the EVM requirements.  

 

However between each slot there is a period which is 50 us long during which the signal quality is not specified at all.  

 

This is the interval during which the power is changed due to the power control steps and/or due to change of TFC.

 

Therefore the transmitted signal during a normal transmission might look like shown in the plots below where the power steps for each slot are shown in the first plot and the phase shifts are shown for each slot in the next plot.
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Also the phase discontinuity might be different at different power levels since e.g in order to cover the total dynamic range the settings of the transmitter chain can change at certain power levels.
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Similar phase discontinuities will appear when  the transport format combination is changed but these discontinuities will only occur at the TTI borders.

The proposal is to find requirements so that these phase discontinuities does not degrade the performance of the uplink received signal. Different approaches have been proposed, one from Qualcomm which corresponds to the EVM requirements and one from Agilent which proposed to base the requirement on a scenario. 

2. Simulation results

Simulations of the uplink performance have been performed with different averaging in the channel estimation of the Node-B. The averaging is between 1 slot and 8 slots. In these simulations only one phase step size is used and that occurs every slot boundary.  The size of the phase discontinuity is shown in the figure and is equal to 0 (no phase shift), 20 and 30 degrees per slot. The simulated Eb/Io is presented versus the averaging in the Node B and the degradation with an increased phase shift is given by the performance difference between the curves.
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3.  Conclusion 

The simulations show that with a phase discontinuity of 30 degrees every slot there is a degradation of a few tens of a dB for a relevant length of averaging for channel estimation. This is evaluated both for AWGN,  case 1 (3km/h) and case-3 (120 km/h).  A case with 60 degrees discontinuity every slot boundary was also simulated but the results are not presented above. For this case the performance loss was several dBs. 

We are continuing to do simulations for cases where there are larger phase steps at some power levels and evaluate the performance degradation for these cases. 

In the test proposed in [2] the intention seems to be to test that these large phase discontinuities does not appear very often and one way to guarantee that is to have use hysteresis around these phase steps. Therefore further simulations are needed for this case. 
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Figure � SEQ Figure \* ARABIC �1� Example how the phase of the transmitted signal can vary over time





Figure � SEQ Figure \* ARABIC �2�: Example of how the phase might change at certain power levels.
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