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1. Introduction
Uplink single-user MIMO is considered by many companies in LTE-A system to attain the target uplink peak spectral efficiency. In this contribution we investigate the link level performance of some UL SU-MIMO schemes including SIMO, STBC, CDD, SCW and MCW. The performance comparison can be the reference when we select the UL SU-MIMO schemes.
2. Link level simulation results of UL SU-MIMO schemes
The simulation parameters and assumptions are listed in Table 1. The modulation and coding schemes used in the simulation are listed in Table 2.

Table 1 Simulation parameters and assumptions
	Parameters
	Values

	Transmission bandwidth
	10MHz

	Waveform
	SC-FDMA

	TTI Length
	1.0 ms

	CP Length
	4.04μs/62samples x 7

5.08μs/78samples x 1

	MCS
	Table 2

	Subcarrier Mapping
	Localized

	Channel Model
	Pedestrian B（PB）, Vehicular A（VA）

	Velocity
	PB 3km/h,VA 30km/h

	Antenna Configuration
	1x2 for SIMO, 2x2 for SCW, MCW, STBC and CDD

	Channel Estimation
	Perfect channel estimation


Table 2 MCS
	Number
	MCS
	Code Rate
	Spectral Efficiency

	1 
	QPSK 
	1/3
	2/3

	2 
	QPSK 
	1/2
	1

	3 
	QPSK 
	2/3
	4/3

	4 
	QPSK 
	3/4
	3/2

	5 
	QPSK
	4/5
	8/5

	6 
	16QAM 
	1/2
	2

	7 
	16QAM 
	2/3
	8/3

	8 
	16QAM 
	4/5
	16/5


* The spectral efficiency for each MCS is the spectral efficiency of modulation (i.e. QPSK is 2, 16QAM is 4) multiply by the code rate

Figure 1 to Figure 8 is the BLER performance comparison of different UL SU-MIMO schemes under the fixed MCS with VA 30km/h and PB 3km/h.
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Figure 1 BLER under MCS QPSK 1/3 with VA 30km/h and PB 3km/h
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Figure 2 BLER under MCS QPSK 1/2 with VA 30km/h and PB 3km/h
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Figure 3 BLER under MCS QPSK 2/3 with VA 30km/h and PB 3km/h
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Figure 4 BLER under MCS QPSK 3/4 with VA 30km/h and PB 3km/h
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Figure 5 BLER under MCS QPSK 4/5 with VA 30km/h and PB 3km/h
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Figure 6 BLER under MCS QAM 1/2 with VA 30km/h and PB 3km/h
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Figure 7 BLER under MCS QAM 2/3 with VA 30km/h and PB 3km/h
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Figure 8 BLER under MCS QAM 4/5 with VA 30km/h and PB 3km/h
From Figure 1 to Figure 8 we can find under the fixed MSC, the performance of STBC and CDD is better than SIMO, and STBC can obtain the best performance in these three schemes. For SCW and MCW SU-MIMO, in general SCW outperforms MCW. However under the high code rate and QAM modulation scheme the performance of MCW is close to the performance of SCW. Furthermore, in the simulation LMMSE receiver is used for both SCW and MCW, when the SIC receiver is used, MCW scheme may be achieve significant performance gain but the gain will highly depend on the accuracy of channel estimation.  
3. Conclusion
This contribution investigated the link level performance of some UL SU-MIMO schemes. With fixed MCS STBC can obtain the best BLER performance. For spatial multiplexing mode, in most cases the performance of SCW is better than MCW with LMMSE receiver. However under the high code rate and QAM modulation scheme the performance of MCW is close to the performance of SCW. The performance evaluation in this document can be the reference when we select the UL SU-MIMO schemes. 
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