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1. Introduction
As in way forward on PUSCH simulation assumption [1], it was agreed that RAN4 should focus on rank-2 simulation and decide whether it is necessary to consider the performance requirement of rank-1 in RAN4#58. In this contribution, we provide some simulation results under 2Tx rank-1 mode and compare with single transmission antenna port mode in Rel-8 to evaluate the performance difference between the two transmission schemes.
2. Discussion
Reference to test cases for single-layer transmission with random precoding in [2], we take the typical scenarios in Table-1 for simulation and comparison work, which cover different MCS and antenna correlation level. The specific correlation matrices in MIMO channel are defined in [3].
All common test parameters used in simulation test are listed in the Annex.
Table-1 Test cases for rank-1 performance
	Number of TX antennas
	Number of RX antennas
	MCS
	Propagation Conditions and Correlation Level

	2
	2
	QPSK 1/3
	EVA 5 Low

	
	
	16QAM 3/4
	EVA 5 Low

	
	
	QPSK 1/3
	EPA 5 High

	
	4
	QPSK 1/3
	EVA 5 Low

	
	
	16QAM 3/4
	EVA 5 Low


The simulation results are provided in following Figure-1~ Figure-5. The two curves in each figure are 2Tx rank-1 mode (red curve) and 1Tx mode in Rel-8 (blue curve) respectively.
[image: image1.emf]-8 -6 -4 -2 0 2 4 6 8

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR(dB)

RelativeThroughput

2Rx QPSK 1/3

 

 

2Tx

1Tx

[image: image2.emf]-12 -10 -8 -6 -4 -2 0

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR(dB)

RelativeThroughput

4Rx QPSK 1/3

 

 

2Tx

1Tx


Figure-1 Simulation results in 2Rx QPSK 1/3 EVA5 Low                  Figure-2 Simulation results in 4Rx QPSK 1/3 EVA5 Low
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Figure-3 Simulation results in 2Rx 16QAM 3/4 EVA5 Low                 Figure-4 Simulation results in 4Rx 16QAM 3/4 EVA5 Low
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Figure-5 Simulation results in 2Rx QPSK 1/3 EPA5 High
Through the simulation results, it can be easily found that the two curves in each figure(1~4) are very close under low antenna correlation level condition, the SNR margin between rank-1 and single transmission port mode is less than 0.4dB at 70% of max throughput. As a result, we do not need the performance requirement of rank-1 under this situation since it is similar with 1Tx in Rel-8.
However, if the antenna correlation level is high, as showed in figure-5, we can see that the difference is remarkable. At 70% of max throughput, the margin of SNR level between the two transmission schemes is about 5dB, which can not be ignored. So the test of rank-1 in high correlation lever may be needed. However, for the random precoding test, the performance of the 2Tx rank-1 mode is significantly worse than the single antenna mode, which can’t reflect the advantage of the spatial multiplexing. Therefore, we have no specific preference on whether the performance of rank-1 should be tested in high antenna correlation level, and the simulation results in figure-5 are only provided for reference.

3. Summary
In this contribution, the simulation work was taken on the performance of rank-1 and it was compared with single transmission port mode, we propose that:
· The requirement of rank-1 needs not to be considered when the antenna correlation level is low.
· We have no specific preference on whether the requirement of rank-1 needs to be considered when the antenna correlation level is high.
We suggest that RAN4 take these information into account and make rational arrangement on PUSCH simulation campaign.
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5. Annex

Table 2  Common test parameters
	Common parameters
	Value

	Propagation Conditions
	EPA5, EVA5

	MCS
	QPSK 1/3, 16QAM 3/4

	Bandwidth
	10 MHz

	Frame structure
	Type 2(TDD)

	Noise Model
	AWGN

	Uplink-downlink configuration
	#1 (2:2)

	Precoding method
	Random precoding with fixed Rank

	Channel estimation
	Practical and realistic channel and noise estimates with no a-priori knowledge of the channel state information

	Redundancy version sequence
	{0,2,1,3}

	Cyclic prefix
	Normal

	Power imbalance between antennas
	0dB

	Simulation length
	20000 subframes


