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1 Introduction

This contribution provides the text proposal to add the simulation results from different vendors into corresponding clause of the TR.
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Text Proposal 

<Start of TP>

7.2
Evaluations


7.2.1 
Results of vendor A
Table 7.2.1-1 provides the link level simulation assumptions which are similar to one of the existing PUSCH demodulation performance requirements specified in 36.104 except for the reference channel.

Table 7.2.1-1: Parameters for PUSCH 64QAM link level simulation
	Parameter
	Value

	Maximum number of HARQ transmissions
	4

	RV sequence
	0, 2, 3, 1, 0, 2, 3, 1

	Duplex mode
	FDD

	Antenna configuration
	1x2 Low

	Propagation conditions
	EPA 5Hz

	Cyclic prefix
	Normal

	Reference channel
	16QAM: MCS#20;

64QAM: MCS#21, #22, #24, #27, #28

	EVM
	0%, 4%, 8%, 12%


Figure 7.2.1-1 provides the simulation results with different EVM values. It is observed that the performance losses with 4% Tx EVM are marginal for all the 64QAM MCS. When Tx EVM is 8% the performance losses for lower MCS (< MCS #27) are less than 1dB at 70%~90% relative throughput compared to the performance when Tx EVM is 0%. For MCS#27, the 8% Tx EVM will cause around 1dB performance loss, while for MCS#28 the performance loss is around 2.2dB. When EVM is 12%, the performance loss is significant for each MCS and not acceptable for the highest MCS. And especially for MCS#28, there will be an error floor from 12dB to 22dB and performance is very poor.
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Figure 7.2.1-1: Link level simulation results for uplink 64QAM
Table 7.2.1-2 provides the system simulation assumptions. Table 7.2.1-3 summarizes the system simulation results for 1x2 antenna configuration, and Figure 2 provides the distribution of selected MCS. Table 7.2.1-4 presents the system simulation results for 1x4 antenna configuration, and Figure 7.2.1-3 provides the distribution of selected MCS and Figure 7.2.1-4 gives the distribution of throughput per user. Table 7.2.1-5 gives the system simulation results for 1x8 antenna configuration, and Figure 5 provides the distribution of selected MCS.
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Figure 7.2.1-2: Distribution of selected MCS for 1x2 antenna configuration
Table 7.2.1-3: Performance gain of 64QAM compared to 16QAM and performance loss of x% EVM compared to 0% EVM, 1x2
	
	16QAM EVM8%
	64QAM EVM0%
	64QAM EVM4%
	64QAM EVM8%
	64QAM EVM12%

	TP (Mbps/s)
	12.58
	13.54
	13.43
	13.31
	12.55

	gain over 16QAM
	-
	7.63%
	6.76%
	5.80%
	-0.24%

	loss over 0% EVM
	-
	-
	-0.81%
	-1.70%
	-7.31%
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Figure 7.2.1-3: Distribution of selected MCS for 1x4 antenna configuration
Table 7.2.1-4: Performance gain of 64QAM compared to 16QAM and performance loss of x% EVM compared to 0% EVM, 1x4
	
	16QAM EVM8%
	64QAM EVM0%
	64QAM EVM4%
	64QAM EVM8%
	64QAM EVM12%

	TP (Mbps/s)
	16.9
	19.9
	19.65
	18.93
	17.79

	gain over 16QAM
	-
	17.75%
	16.27%
	12.01%
	5.27%

	loss over 0% EVM
	-
	-
	-1.26%
	-4.87%
	-10.60%
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Figure 7.2.1-4: Distribution of throughput per user for 1x4 antenna configuration
[image: image5.png]CDF

CDF of measured MCS.

0 5 10 15 Eil E3
MCS




Figure 7.2.1-5: Distribution of selected MCS for 1x8 antenna configuration
Table 7.2.1-5: Performance gain of 64QAM compared to 16QAM and performance loss of x% EVM compared to 0% EVM, 1x8
	
	16QAM EVM8%
	64QAM EVM0%
	64QAM EVM4%
	64QAM EVM8%
	64QAM EVM12%

	TP (Mbps/s)
	19.1
	26.78
	26.34
	24.92
	22.984

	gain over 16QAM
	-
	40.21%
	37.91%
	30.47%
	20.34%

	loss over 0% EVM
	-
	-
	-1.64%
	-6.95%
	-14.17%


7.2.2 
Results of vendor B
Transmitter side EVM is modelled as Gaussian random variable with standard deviation of EVM: 
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Figure 7.2.2-1 shows the UL throughput reduction as a function of the UE TX EVM. The figure shows both the average throughput and the peak throughput. As it can be observed from this figure, to guarantee a throughput loss of less than 5%, considering some implementation margin the EVM has to be below 10%.
The simulation assumptions are listed in Table 7.2.2-1.
Table 7.2.2-1 System simulation assumptions
	Parameters
	Values(for Macro cell)

	Bandwidth
	10 MHz

	Carrier frequency
	2GHz

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	ISD
	500 m

	Total BS TX Power
	46 dBm

	Distance-dependent path loss
	Yes

	Shadowing standard deviation
	ITU UMa

	Shadowing correlation
	0 between macro-cell sites, 1 between macro-cells

	Penetration loss
	0dB

	Antenna pattern
	Horizontal
	[image: image8.png]



[image: image9.png]


degrees, [image: image10.png]




	BS antenna Height
	25m

	UE antenna Height
	1.5m

	Antenna gain
	17dBi

	Antenna gain of UE
	0dBi

	Feeder loss
	0dB

	Number of UEs
	10 per cell

	UE dropping
	UEs are randomly and uniformly distributed in the macro geographical area, 100% UEs are outdoor

	Minimum distance between UE and Cell
	>= 35 meters

	Traffic model
	Full buffer transmission on PUSCH

	eNB noise figure
	5dB

	Thermal noise
	-174dBm/Hz

	Network synchronization
	Synchronized

	Backhaul Modelling
	Assume that there is no exchange of the information for the assistance for BS MMSE-IRC receiver between cells located in different sites.

	Uplink transmission schemes
	Single port uplink transmission on PUSCH; No MU-MIMO is used.

	Uplink scheduling
	· PF scheduling and provide the N interferences DIPs per PRB;


	UL power control
	Open loop power control, K_s = 0, P0 = [-82] dBm and alpha = [0.8] for macro UE

	UE power class
	23dBm (200mW)
This corresponds to the sum of PA powers in multiple Tx antenna case

	Inter-cell coordination techniques
	No CoMP and (f)(e)ICIC

	Cell selection criteria
	RSRP based

	EVM modelling
	AWGN  with range 2-10 %,  Rx EVM is 0%
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Figure 7.2.2-1 Throughput reduction as a function of EVM
<End of TP>
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