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1 Introduction

In RAN4 #53 meeting in Jeju, it was agreed to submit the simulation results for low UE categories [1] in case of multiple bandwidth and variable channel conditions.
In this contribution, we provide the simulation results for alignment (excel sheet) and also we provide the simulation results with implementation margins for variable FDD scenarios that provided by NTT DoCoMo and Rohde & Schwarz [2]. 
2 Simulation Common assumption

The basic simulation assumptions used for low UE categories’ demodulation requirements:
· Practical and realizable channel and noise estimates with no a-priori knowledge of the channel state information
· TX EVM = 6 %
· Overhead added for SCH and BCH channel in these simulations with fixed payload size
· Subframe 5 is used for transmission of System Information Bits
3 Simulation assumptions

For the single antenna port performance, simulation assumptions and parameters are listed in Table 1 below. 
Table 1 – Minimum performance (FRC) for single antenna port performance
	Test number
	Bandwidth 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	[R.2 FDD]
	-
	EVA5
	1x2 Low
	70
	-1.0
	1-5

	2
	10 MHz
	[R.2 FDD]
	-
	ETU70
	1x2 Low
	70
	-0.4
	1-5

	3
	10 MHz
	[R.2 FDD]
	-
	ETU300
	1x2 Low
	70
	0.0
	1-5

	4
	10 MHz
	[R.2 FDD]
	-
	HST
	1x2 Low
	70
	-2.4
	1-5

	5
	1.4 MHz
	[R.4 FDD]
	-
	EVA5
	1x2 Low
	70
	-0.5
	1-5

	6
	10 MHz
	[R.3 FDD]
	-
	EVA5
	1x2 Low
	70
	6.7
	2-5

	
	5 MHz
	[R.3-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	[6.7]
	1

	7
	10 MHz
	[R.3 FDD]
	-
	ETU70
	1x2 Low
	30
	1.4
	2-5

	
	5 MHz
	[R.3-1 FDD]
	OP.1 FDD
	ETU70
	1x2 Low
	30
	[1.4]
	1

	8
	10 MHz
	[R.3 FDD]
	-
	ETU300
	1x2 High
	70
	9.4
	2-5

	
	5 MHz
	[R.3-1 FDD]
	OP.1 FDD
	ETU300
	1x2 High
	70
	[9.4]
	1

	9
	3 MHz
	[R.5 FDD]
	-
	EVA5
	1x2 Low
	70
	17.6
	1-5

	10
	5 MHz
	[R.6 FDD]
	-
	EVA5
	1x2 Low
	70
	17.4
	2-5

	
	5 MHz
	[R.6-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	[TBD]
	1

	11
	10 MHz
	[R.7 FDD]
	-
	EVA5
	1x2 Low
	70
	17.7
	2-5

	
	10 MHz
	[R.7-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	[TBD]
	1

	12
	10 MHz
	[R.7 FDD]
	-
	ETU70
	1x2 Low
	70
	19.0
	2-5

	
	10 MHz
	[R.7-1 FDD]
	OP.1 FDD
	ETU70
	1x2 Low
	70
	[TBD]
	1

	13
	10 MHz
	[R.7 FDD]
	-
	EVA5
	1x2 High
	70
	19.1
	2-5

	
	10 MHz
	[R.7-1 FDD]
	OP.1 FDD
	EVA5
	1x2 High
	70
	[TBD]
	1

	14
	15 MHz
	[R.8 FDD]
	-
	EVA5
	1x2 Low
	70
	17.7
	2-5

	
	15 MHz
	[R.8-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	[TBD]
	1

	15
	20 MHz
	[R.9 FDD]
	-
	EVA5
	1x2 Low
	70
	17.6
	3-5

	
	20 MHz
	[R.9-2 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	[TBD]
	2

	
	20 MHz
	[R.9-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	[TBD]
	1

	16
	3 MHz
	R.0 FDD
	OP.1
	ETU70
	1x2 Low
	30
	1.9
	1-5

	17
	10 MHz
	R.1 FDD
	OP.2
	ETU70
	1x2 Low
	30
	1.9
	1-5

	18
	20 MHz
	R.1 FDD
	OP.3
	ETU70
	1x2 Low
	30
	1.9
	1-5



For the transmit diversity (two antennas port) performance, simulation assumptions and parameters are listed in Table 2 below. 
Table 2 – Minimum performance (FRC) for transmit diversity performance

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
	[R.11 FDD]
	
	EVA5
	2x2 Medium
	70
	6.8
	2-5

	
	5 MHz
	[R.11-1 FDD]
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	[TBD]
	1

	2
	10 MHz
	[R.10 FDD]
	
	HST
	2x2 Low
	70
	-2.3
	1-5


We provided the requirements of SNR point to satisfy the demanded throughput percents compare with total maximum throughput.
4 Simulation Results 

The throughput simulation results without impairment margins for the low UE categories are shown in figure 1~8 below. And the simulation results including implementation margins are collected in table 3 below. 
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Figure 1 Test10 test results for single antenna port in R.6.1 channel 
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Figure 2 Test11 test results for single antenna port in R.7.1 channel 
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Figure 3 Test12 test results for single antenna port in R.7.1 channel 
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Figure 4 Test13 test results for single antenna port in R.7.1 channel 
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Figure 5 Test14 test results for single antenna port in R.8.1 channel 
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Figure 6 Test15-1 test results for single antenna port in R.9.1 channel 
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Figure 7 Test15-2 test results for single antenna port in R.9.2 channel 
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Figure 8 Test1 transmit diversity test results in R.11.1 channel 

Table 3 – Minimum requirements for low UE categories
	Test
Number
	Bandwidth
	Reference channel
	OCNG
pattern
	Propagation
condition
	Antenna setup
	Test point
	SNR [dB]
	UE cat

	MRC (Single-antenna) test results

	10-cat1
	5 MHz
	[R.6-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.8
	1

	11-cat1
	10 MHz
	[R.7-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.2
	1

	12-cat1
	10 MHz
	[R.7-1 FDD]
	OP.1 FDD
	ETU70
	1x2 Low
	70
	17.6
	1

	13-cat1
	10 MHz
	[R.7-1 FDD]
	OP.1 FDD
	EVA5
	1x2 High
	70
	17.0
	1

	14-cat1
	15 MHz
	[R.8-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.8
	1

	15-cat1
	20 MHz
	[R.9-2 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.5
	2

	15-cat2
	20 MHz
	[R.9-1 FDD]
	OP.1 FDD
	EVA5
	1x2 Low
	70
	16.7
	1

	Transmit diversity (two-antenna) test results

	1-cat1
	5MHz
	[R.11-1 FDD]
	OP.1 FDD
	EVA5
	2x2 Medium
	70
	5.1
	1


5 Conclusions


In this contribution, we provided the simulation results for low UE categories using fixed reference channel. From figure 1~8, the throughput requirement without implementation margins are provided to align with other companies’ test results. And also we proposed the minimum requirement of SNR point including impairment margins to satisfy the demanded throughput within Table3.
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