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1 Introduction
A lot of research efforts have been put on the performance evaluation of MIMO schemes in evolved HSPA. Most simulation results [1] reveal that PARC and D-TxAA can provide higher system throughput than receive diversity (1Tx_2Rx). Specifically, D-TxAA can lead to even better performance than PARC. 
In addition, S-PARC introduces the concept of rank adaptation into traditional PARC which always transmits two parallel streams. In S-PARC, the transmitter may select to transmit two streams provided that channel conditions for both antennas are favourable, or transmit only one stream using the antenna with better channel condition. The criterion to switch between the two modes is to maximize the throughput for the given user. Although there have been extensive studies on the comparison between PARC and D-TxAA, performance comparison between PARC, S-PARC and D-TxAA in TDD LCR is seldom explored. In this proposal, we will present our results on the comparison between these three MIMO schemes in TDD (LCR) system.
2 Assumptions
All the conclusions come under particular limits. In our simulation, the assumptions are listed in Table 1. 
Table 1 Assumptions for system level simulation
	Parameters
	Value

	Cell layout
	19 Cell-Site, 3 Sectors per Cell

	Num of Users per Cell
	10 UEs per Sector

	Channel Model
	SCM (According to 3GPP 25.996)

	Traffic Model
	Full Buffer

	TTI length
	5ms

	Scenario
	Urban Macro / Urban Micro (NLOS) / Urban Micro (LOS)

	HS SICH Error 
	0

	HS SICH Delay(TTI)
	1

	HS SCCH Delay(TTI)
	1

	HARQ Channel Num
	6

	HARQ Channel Type
	Chase Combining

	Max Retransmission Time
	3

	MIMO Detector
	MMSE

	MIMO Scheme
	1Tx_2Rx / PARC / S-PARC / D-TxAA

	MCS Selection BLER
	10%

	Schedule Algorithm
	PF

	BS Antenna Num
	2

	UE Antenna Num
	2

	Feedback error
	Free

	Channel estimation
	realistic


3 Results
Table 2 shows that in the three scenarios, D-TxAA outperforms S-PARC consistently and PARC achieves the least gain among the three MIMO schemes. For example, In Urban Macro scenario, the gain obtained by D-TxAA is 23% while that of S-PARC is 16% and PARC 10%. The corresponding gain in Urban Micro (NLOS) is 21% for D-TxAA, 15% for S-PARC and 8% for PARC.
However, we also note that in Urban Micro (LOS) scenario, due to strong spatial correlation, there exists high interference between two spatial channels such that PARC suffers performance degradation. In LOS scenario, PARC works even worse than receive diversity. Meanwhile, compared with 1*2 receive diversity, S-PARC and D-TxAA can still get transmit antenna selection gain when compared with 1x2 receive diversity scheme. 
Table 2. System level simulation results of different feedback delay 
	Feedback Delay

10ms(2TTI)
	
	Urban Macro
	Urban Micro (NLOS)
	Urban Micro (LOS)

	
	
	Throughput（M bps）
	Gains 
	Throughput（M bps）
	Gains 
	Throughput（M bps）
	Gains 

	
	1_Tx_2_Rx
	1.132
	1
	1.119
	1
	0.921
	1

	
	PARC
	1.250
	1.104
	1.211
	1.082
	0.807
	0.877

	
	S-PARC
	1.313
	1.160
	1.288
	1.150
	0.971
	1.055

	
	D_TxAA
	1.393
	1.231
	1.358
	1.213
	0.994
	1.080


4 Conclusions
In this contribution, some results of MIMO system level simulations are presented for TDD LCR system. The MIMO schemes can take throughput advantage over the baseline 1*2 receive diversity scheme in most channel conditions. As described above, D-TxAA performs best in all scenarios, S-PARC performs better than PARC, and PARC could also achieve throughput gain over 1Tx_2Tx scheme expect for Urban Micro (LOS) environment.
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