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1 Introduction
In RAN4 #45 meeting in Cheju, simulation results for PUSCH with 2 and 4 receiver antenna on 5MHz and 10MHz considering impairment were discussed. There were proposals that revised simulation results on 5 and 10MHz would need to be revisited. This document presents revised link level simulation results for PUSCH demodulation performance of LTE eNodeB with 2 and 4 receiver antenna with impairment on 5MHz and 10MHz for information.
2 Simulation Assumptions 
Table 1 summarizes the simulation assumptions used in this test. Simulation parameters are listed in R4-072210[1]. 
Table 1:  Simulation Assumptions

	Parameter
	Value

	Channel model
	EPA5 / EVA5 / EVA70 / ETU70 / ETU300

	HARQ
	On with IR

	Maximum number of HARQ transmissions
	4

	Number of HARQ processes
	6

	Error Correction Code
	Turbo Code (LTE), QPP Interleaver 

	Bandwidth allocation (MHz)
	5.0MHz /10MHz 

	Cyclic prefix length
	Normal

	Number of occupied Resource block 
	Single RB / Full RB

	Equalizer
	Frequency domain MMSE equalizer

	Diversity Antenna
	1 Tx,  2 / 4 Rx antennas

	Frequency hopping (single RB)
	On (random hopping at each subframe)

	Ioc
	AWGN only


3 Simulation Results
SNR point for relative throughput of 30% and 70 % for 2 and 4 Rx antenna case are shown in Table 2 and 3.

Table 2:  SNR point for relative throughput of 30% and 70% for 5MHz channel bandwidth
	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of nominal throughput
	SNR

	　
	　
	　
	(Annex A)
	　

	2
	Normal
	EPA 5Hz
	QPSK
	30%
	-4.1

	
	
	　
	　
	70%
	-0.5

	
	
	　
	16QAM
	70%
	9.9

	
	
	　
	64QAM
	70%
	17.2

	
	
	EVA 5Hz
	QPSK
	30%
	-2.3

	
	
	　
	　
	70%
	1.7

	
	
	　
	16QAM
	30%
	4.5

	
	
	　
	　
	70%
	12.2

	
	
	　
	64QAM
	70%
	19.3

	
	
	EVA 70Hz
	QPSK
	30%
	-3.7

	
	
	　
	　
	70%
	0.1

	
	
	　
	16QAM
	30%
	4.1

	
	
	　
	　
	70%
	12

	
	
	ETU 70Hz
	QPSK
	30%
	-2.1

	
	
	　
	　
	70%
	2.2

	
	
	ETU 300Hz
	QPSK
	30%
	-2

	
	
	　
	　
	70%
	2.5

	
	Extended
	ETU 70Hz
	16QAM
	30%
	　

	
	
	　
	　
	70%
	　

	4
	Normal
	EPA 5Hz
	QPSK
	30%
	-5.9

	
	
	　
	　
	70%
	-2.8

	
	
	　
	16QAM
	70%
	6.8

	
	
	　
	64QAM
	70%
	13.7

	
	
	EVA 5Hz
	QPSK
	30%
	-4.1

	
	
	　
	　
	70%
	-0.8

	
	
	　
	16QAM
	30%
	2.2

	
	
	　
	　
	70%
	8.9

	
	
	　
	64QAM
	70%
	15.5

	
	
	EVA 70Hz
	QPSK
	30%
	-5.8

	
	
	　
	　
	70%
	-2.6

	
	
	　
	16QAM
	30%
	1.1

	
	
	　
	　
	70%
	7.7

	
	
	ETU 70Hz
	QPSK
	30%
	-4

	
	
	　
	　
	70%
	-0.3

	
	
	ETU 300Hz
	QPSK
	30%
	-3.8

	
	
	　
	　
	70%
	-0.2

	
	Extended
	ETU 70Hz
	16QAM
	30%
	　

	
	
	　
	　
	70%
	　


Table 3: SNR point for relative throughput of 30% and 70% for 10MHz channel bandwidth
	Number of RX antennas
	Cyclic prefix
	Propagation conditions (Annex B)
	FRC
	Fraction of nominal throughput
	SNR

	　
	　
	　
	(Annex A)
	　

	2
	Normal
	EPA 5Hz
	QPSK
	30%
	-3.9

	
	
	　
	　
	70%
	-0.5

	
	
	　
	16QAM
	70%
	10.1

	
	
	　
	64QAM
	70%
	17.6

	
	
	EVA 5Hz
	QPSK
	30%
	-2.2

	
	
	　
	　
	70%
	2

	
	
	　
	16QAM
	30%
	4.7

	
	
	　
	　
	70%
	12.6

	
	
	　
	64QAM
	70%
	19.4

	
	
	EVA 70Hz
	QPSK
	30%
	-2.2

	
	
	　
	　
	70%
	2

	
	
	　
	16QAM
	30%
	4.7

	
	
	　
	　
	70%
	12.6

	
	
	ETU 70Hz
	QPSK
	30%
	-2.3

	
	
	　
	　
	70%
	2.3

	
	
	ETU 300Hz
	QPSK
	30%
	-2.1

	
	
	　
	　
	70%
	2.5

	
	Extended
	ETU 70Hz
	16QAM
	30%
	　

	
	
	　
	　
	70%
	　

	4
	Normal
	EPA 5Hz
	QPSK
	30%
	-5.6

	
	
	　
	　
	70%
	-2.9

	
	
	　
	16QAM
	70%
	7.1

	
	
	　
	64QAM
	70%
	14

	
	
	EVA 5Hz
	QPSK
	30%
	-4

	
	
	　
	　
	70%
	-0.5

	
	
	　
	16QAM
	30%
	2.4

	
	
	　
	　
	70%
	9.2

	
	
	　
	64QAM
	70%
	15.7

	
	
	EVA 70Hz
	QPSK
	30%
	-5.8

	
	
	　
	　
	70%
	-2.6

	
	
	　
	16QAM
	30%
	1.1

	
	
	　
	　
	70%
	7.7

	
	
	ETU 70Hz
	QPSK
	30%
	-4.1

	
	
	　
	　
	70%
	-0.4

	
	
	ETU 300Hz
	QPSK
	30%
	-3.9

	
	
	　
	　
	70%
	-0.2

	
	Extended
	ETU 70Hz
	16QAM
	30%
	　

	
	
	　
	　
	70%
	　


4 Conclusions

In this contribution, revised LTE PUSCH demodulation performances with 2 and 4 receiver antennas based on the simulation assumption are shown. In this simulation, impairment is considered. It is suggested that these simulation results are compared with those of other companies to determine the SNR requirements for PUSCH.
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