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1 Introduction

The multi-antenna operation for supporting UL SU-MIMO with up to 4 layer spatial multiplexing was agreed in a new WI (UL multiple antenna transmission for LTE) during RAN #46. Therefore, Simulation results should be presented to compare the performance of BS Demodulation. In this contribution, the simulation results of BS demodulation for 2 transmission antennas are presented. The BS demodulation for other scenarios and antenna configurations will be given later.
2 Test Cases
In [1], DFT-precoded OFDM is the transmission scheme used for PUSCH both in absence and presence of spatial multiplexing, 3-bit precoding codebook for Rank1 and Rank2 has been decided in two antenna ports case. In [2], UE Demodulation has been discussed. [3] has advised that Rank1 spatial mode is suit for high correlation and Rank2 spatial multiplexing is suit for low. Considering of the throughput within suitable SNRs, here, test cases for BS Demodulation are defined for

1. PUSCH closed loop spatial multiplexing, Rank1, 10M, 1/3-QPSK, 2*2, low, EPA5, FDD
2. PUSCH closed loop spatial multiplexing, Rank1, 10M, 3/4-16QAM, 2*2, low, EPA5, FDD
3. PUSCH closed loop spatial multiplexing, Rank1, 10M, 5/6-64QAM, 2*2, low, EPA5, FDD

4. PUSCH closed loop spatial multiplexing, Rank2, 10M, 1/3-QPSK, 2*2, low, EPA5, FDD
5. PUSCH closed loop spatial multiplexing, Rank2, 10M, 3/4-16QAM, 2*2, low, EPA5, FDD
6. PUSCH closed loop spatial multiplexing, Rank2, 10M, 5/6-64QAM, 2*2, low, EPA5, FDD

3 Simulation Results

Simulation results of the six test cases are shown below.
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Figure1 simulation results of BS demodulations for 2 Tx
The SNR values corresponding to required performance without implementation margin are tabulated below,
Table 1 SNR values corresponding to required performance
	Test Description
	Performance Criterion
	SNR (dB) without margin

	PUSCH CLSM, 10 MHz, Rank1,1/3-QPSK, 2x2 low, EPA5, FDD
	70% throughput
	-1.2

	PUSCH CLSM, 10 MHz, Rank1,3/4-16QAM , 2x2 low, EPA5,  FDD
	70% throughput
	6.8

	PUSCH CLSM, 10 MHz, Rank1,5/6-64QAM , 2x2 low, EPA5, FDD
	70% throughput
	15.7

	PUSCH CLSM, 10 MHz, Rank2,1/3-QPSK, 2x2 low, EPA5, FDD
	70% throughput
	6

	PUSCH CLSM, 10 MHz, Rank2,3/4-16QAM, 2x2 low, EPA5, FDD
	70% throughput
	14.5

	PUSCH CLSM, 10 MHz, Rank2, 5/6-64QAM, 2x2 low, EPA5, FDD
	70% throughput
	24.6


From figure 1, we can select the CQI in TS36.101 according to the following.
1. When SNR is less than 3dB, the highest throughput can be obtained by Rank1 1/3 QPSK (CQI=5);

2. When SNR is greater than 3 dB but less than 12.5 dB, Rank1 3/4 16QAM should be chosen (CQI=15);
3. When SNR is greater than 12.5 dB but less than 22.5 dB, Rank1 5/6 64QAM should be selected (CQI=27);
4. When SNR is greater than 22.5 dB, Rank2 5/6 64QAM is the best choice for 2*2 system (CQI=27).
4 Conclusion

In this contribution, simulation and alignment results have been provided for R10 BS demodulation performance analysis for 2 Tx. From the simulations, we can give some results and suggests as following,

1. When SNR is less than 3dB, the highest throughput can be obtained by Rank1 1/3 QPSK(CQI=5);

2. When SNR is greater than 3 dB but less than 12.5 dB, Rank1 3/4 16QAM should be chosen(CQI=15);
3. When SNR is greater than 12.5 dB but less than 22.5 dB, Rank1 5/6 64QAM should be selected(CQI=27);
4. When SNR is greater than 22.5 dB, Rank2 5/6 64QAM is the best choice for 2*2 system(CQI=27).;
The BS demodulation for other scenarios and antenna configurations will be investigated further in consequence work.
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Appendix: 
Table 1
General simulation assumptions

	Common parameters
	Value

	Uplink-downlink configuration
	#1 (2:2)

	Channel BW
	10MHz

	Number of allocated RBs for UE
	6 

	Verification point
	70%-ile throughput

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

	Channel coding
	According to Section 5.3.2 of 36.212

	Redundancy version sequence
	{0,1,2,3} for QPSK and 16QAM, {0,0,1,2} for 64QAM

	Cyclic prefix
	Normal

	Power allocation
	PA = 0 dB

PB = 0 ((B/(A=1)

	Interference
	AWGN 

	Reference receiver
	MMSE

	EVM
	0%

	Implementation margin
	No


