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1 Introduction
In last RAN4 meeting, general considerations for UL 256QAM were provided by companies to propose the affecting on EVM and MPR/A-MPR requirement need to be evaluated. Where, EVM would be a key requirement which was proposed to be determined firstly. In [1], the affecting factors contribute to EVM were derived based on the DL 256QAM EVM requirement. 
In this contribution, we retrieve the affecting factors for phase noise and PA nonlinearity by the simulation results. 
2 Affecting factors for EVM
There are many factors that will impact on EVM include: ADC/DAC, filter, phase noise, clock leakage, IQ imbalance, frequency error, power clipping, PA non-linearity and TAE etc. According to many RF research and practical implementation, there are three aspects that can not be fully eliminated by baseband algorithm: Phase noise, PA non-linearity and IQ imbalance. In this section we will discuss these factors separately.
2.1 Phase noise
Clock jitter and phase noise conversion relationship can be modeled as below.
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Where Ai is integrated phase noise power by a series of log linear frequency ranges seen in figure 1. Then, the RMS period jitter (rad) can be derived as
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The EVM can be written in formula as
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Fig. 1 Curves for phase noise

Based on the formula mentioned above, the impact on EVM due to phase noise could be calculated. According to vendors phase noise data and measurement results, it is can be observed the SNR loss due to phase noise could be 35dBc (i.e. 1.78% EVM) which is same as that proposed in contribution [1].
2.2 PA non-linearity

PA non-linearity is main factor to affect the EVM in the UE side, because there is no complex algorithm like DPD in the BS side to well eliminate the impact. It is difficult to derive the EVM requirement directly based on the PA model, since usually the model is a measurement model or polynomial model which experienced coefficients. We investigated the different kinds of PA models to simulate the EVM requirement versus MPR for PA non-linearity. Note that the PA models have been calibrated by the UTRA_ACLR1, UTRA_ACLR2 and E-UTRA requirement before performing the simulation for 256QAM. 
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Fig. 2 MPR for UL 256QAM
Figure 2 shows the MPR for 256QAM by different PA models and channel bandwidths. It can be observed that curves for most PA models except model 2 will almost gather to same point of 1.8% EVM, 4dB MPR. The EVM floor is more than 1% approximately except for model 3 which is a ideal model. Note that all PA models are for low and media band. However, according to the experiment observation, the non-linearity performance will be quite similar once the operating point is calibrated by ACLR. 
2.3 IQ imbalance
The value -25dBc is a minimum requirement to measure the level of I/Q imbalance from analog circuit perspective. However, calibration for image and carrier leakage is very common in commercial base band chipsets. The practically achievable suppression after calibration for I/Q imbalance is about 34dB in the transmitter.
3 Conclusion
In this contribution, we discussed the factors affecting to EVM based on the formula, simulation and capability of commercial chipset. According to the analysis, the factors contributing to EVM for 256QAM could be summarized as following table.
	Tx EVM contributor
	EVM
	SNR(dB)

	PA
	2.0%
	34

	Transmitter
	1.03%
	39.7

	Phase noise
	1.78%
	35 

	IQ imbalance
	2.0%
	34 

	Total
	3.5%
	29.1
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