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1. Introduction

The influence of EVM on system performance has been extensively discussed within RAN4. This contribution adds more results for understanding the influence of EVM on the overall system performance. The model assumptions used here are similar to the ones used in other contributions to facilitate comparisons. 
2. Discussion

We have used a snapshot approach to evaluating the system performance. The system parameters used are based on [1] and aligned to the assumptions made in [2].

However there are certain specific parameters that should be highlighted or are different:

· In each sector there is one active user that utilizes the whole bandwidth. Thus the throughput distribution in fig. 1 shows the sector throughput.

· The link adaptation is assumed to be perfect and instantaneous. The achieved throughput is calculated using results from link simulations of the relevant MCS.

· The EVM of the receiver is assumed to be 0%. (Simulation results for 7% RX EVM is included in Annex A.)

· Channel dependent scheduling is not considered. However from a sector throughput point of view this is equivalent to 10 users scheduled in a RR manner.

· EVM is modeled as white noise [3]. The same EVM is applied to all carriers. 

· The system load is 100%, i.e. there is always data to transmit.
3. Simulation results
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	Tx EVM
	Throughput loss %
	Mean bitrate [Mbps]

	
	”Full buffer

scenario”
	”File download scenario”
	

	0%
	0
	0
	8.25

	7%
	2.6
	1.45
	8.03

	8%
	3.5
	2.2
	7.97

	9%
	4.3
	2.6
	7.90


Fig 1. User throughput distribution for different EVM levels.
The distribution of the achieved throughputs is shown in fig. 1. We note that it is the high rate users that are mostly affected by increasing EVM. This is reasonable since higher order modulation schemes are more susceptible to modulation imperfections.

In fig.1 we also show the average cell throughput for different EVM levels as well as the relative loss. The average throughput is calculated as the arithmetic mean of all user throughputs.

[image: image1]In addition we calculate a weighted mean in the file download scenario and calculate the relative loss caused by EVM. The weighted mean is calculated as:

Where N is the number of users, TPi is the throughput for an individual user and TPFD is the weighted average for the system. This accounts for the fact that user with high rate is likely to stay a shorter time in the system since he will received the wanted data more quickly.

We note that the throughput loss is below 5% for an EVM level of 9%. In addition the results show that for the file download scenario the relative loss is even smaller. This is reasonable since users with low rate are given higher weight and low rate users are less susceptible to EVM.

4. Conclusions

In this contribution we have shown the impact of EVM on system level performance. We have studied different EVM levels and the results indicate that an EVM of 9% is acceptable since the system throughput loss is less than 5%.

Based on the results we suggest a TX EVM requirement of 9%.
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Annex A. Additional simulation results
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	Tx EVM
	Throughput loss %
	Mean bitrate [Mbps]

	
	”Full buffer

scenario”
	”File download scenario”
	

	0%
	0
	0
	8.11

	7%
	2.0
	0.8
	7.94

	8%
	3.0
	1.5
	7.86

	9%
	3.6
	1.7
	7.81
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