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1. Introduction

This document presents user throughput simulations with different UE TX impairments. Simulations are done with a static system simulator that has also been used in the co-existence analysis [1]. The UL model in the simulator is improved to take into account also the leakage between the RBs that is caused by transmitter impairments like LO-leakage, IMD, wide band noise and IMAGE.
2. Description of the simulations
The simulations have been performed using urban path loss model for 2000 MHz and ISD of 750m with PC set 2.
The UL impairments have been modeled as shown in the figure 1 where example for 5 UL users, all allocated same amount of spectrum, is shown.

IMD: Leaks to RBs on the left and right hand side of the allocated RBs. The width of the IMD products is equal to width of the allocated spectrum.
LO: Leaks to RB(s) that are located in the center of the channel. In the case that the number of RBs is even the LO leaks to RBs on the left and right hand side of the channel center frequency. Note that the LO of all UL users fall onto same victim RB(s).
IMAGE: Leaks to RBs on the other side of the channel center frequency at same distance from the center as the allocated spectrum. The width of the IMAGE product is equal to width of the allocated spectrum.

NOISE: Leaks to RBs all RBs.

EVM: Noise level within the allocated spectrum.
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Figure 1. TX impairments
The level of UL impairments in the cases 1 and 2 that have been used in the simulations is shown in table 1 below:
Table 1. Level of TX impairments
	TX impairment
	Set 1
	Set 2

	Local oscillator leakage
	-25 dB
	-20 dB

	Image leakage
	-25 dB
	-25 dB

	Intermodulation distortion
	-30 dB
	-25 dB

	Noise floor
	-35 dB
	-30 dB

	EVM
	-18 dB ( =20log(12.5/100) )
	-15 dB ( =20log(17.5/100) )


In the following section relative user throughput values are presented for three different simulation cases. The cases are

1.) Reference, No UL impairments

2.) UL impairments set 1

3.) UL impairments set 2

The simulation is repeated for four different channel bandwidth and user number combinations. 
3. Simulation results

3.1 5MHz / 3 users
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3.2 5MHz / 5 users
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3.3 10MHz / 10 users
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3.4 10MHz / 25 users
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4. Conclusions
The simulations show that when the number of users per cell is low both TX impairment set 1 and set 2 result relatively low losses in user throughput. When the number of users increases the loss in throughput is getting gradually higher. With the set 1 impairments that are aligned with existing working assumptions for the UE the loss in the mean throughput between 1 to 6% in the simulated cases.
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