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1 Introduction

Simulation assumptions for PUSCH simulation for 2Tx 8Rx was agreed in [1]. In last meeting, we present our simulation results on PUSCH ideal and practical simulation with 2Tx 8Rx based on the agreed assumptions [2]. During the meeting, it was agreed that companies were encouraged to check some of the scenarios that showed relative larger simulation differences. In this contribution, we present the updated simulation results for two such scenarios. 
2 Simulation assumptions
Table 2-1 provides the simulation assumptions for PUSCH in multipath fading propagation conditions.
Table 2-1
Simulation assumptions
	Parameters
	Values

	Propagation conditions
	EPA

	Antenna configuration
	2x8

	Correlation matrix for low correlation [6]
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	Noise Model
	AWGN

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10 MHz, 15 MHz, 20 MHz

	Channel estimation
	Practical channel and noise estimation

	Cyclic prefix
	Normal

	Number of codewords
	2

	Number of layers
	2

	Resource allocation
	Based on FRC

	Modulation scheme and code rate
	QPSK 1/3, 16QAM 3/4

	Maximum number of HARQ transmissions
	4

	Redundancy version sequence
	0, 2, 3, 1

	HARQ combining
	Incremental redundancy


3 Ideal Results 
The idea simulation results are shown in Table 3-1
Table 3-1 Minimum requirements for PUSCH 2Tx

	Channel Bandwidth
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	1.4
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	-5.5

	
	
	
	A4-3
	70%
	4.6

	3
	Normal
	EPA 5Hz Low 
	A3-3
	70%
	-5.5

	
	
	
	A4-4
	70%
	4.6

	5
	Normal
	EPA 5Hz Low 
	A3-4
	70%
	-6.1

	
	
	
	A4-5
	70%
	4.5

	10
	Normal
	EPA 5Hz Low 
	A3-5
	70%
	-5.5

	
	
	
	A4-6
	70%
	4.7

	20
	Normal
	EPA 5Hz Low 
	A3-7
	70%
	-5.3

	
	
	
	A4-8
	70%
	5.3


4 Practical Results 

The practical simulation results with implementation margin are shown in Table 4-1

.

Table 4-1 Minimum requirements for PUSCH 2Tx
	Channel Bandwidth
	Cyclic prefix
	Propagation conditions and correlation matrix 

(Annex B)
	FRC
(Annex A)
	Fraction of  maximum throughput
	SNR

[dB]

	1.4
	Normal
	EPA 5Hz Low 
	A3-2
	70%
	-3.5

	
	
	
	A4-3
	70%
	6.6

	3
	Normal
	EPA 5Hz Low 
	A3-3
	70%
	-3.5

	
	
	
	A4-4
	70%
	6.6

	5
	Normal
	EPA 5Hz Low 
	A3-4
	70%
	-4.1

	
	
	
	A4-5
	70%
	6.5

	10
	Normal
	EPA 5Hz Low 
	A3-5
	70%
	-3.5

	
	
	
	A4-6
	70%
	6.7

	20
	Normal
	EPA 5Hz Low 
	A3-7
	70%
	-3.3

	
	
	
	A4-8
	70%
	7.3


5 Summary 

We have presented the updated idea and practical simulation results on the 2 Tx-antenna and 8 Rx-antenna PUSCH performance based on the agreed simulation assumptions. It is proposed that these results be used to finalize the demodulation performance requirements for UL MIMO PUSCH.
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