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1 Introduction

In the RAN1#51bis meeting, proposal on MIMO simulation assumptions for1.28Mcps TDD has been introduced in [1]，and some MIMO schemes and link level simulation results were provided in [2]. In this document, we provide the system simulation results of some 2*2 MIMO schemes for 1.28Mcps TDD HSDPA. 
2 MIMO Schemes and Simulation Assumptions

The MIMO schemes provided in [2] including two schemes with rank adaptation: S-PARC with antenna selection and adaptive D-TxAA. The system performance of these two schemes and the reference 1*2 (UE RX diversity) scheme were evaluated in this document. In order to exploit the benefits of the channel reciprocity of TDD system, we also evaluated another scheme: S-PARC with beamforming as fall-back mode to do single-stream transmission.
It is noted that current S-PARC scheme selects one antenna with better channel condition as a fall-back mode for single stream transmission. Actually, we can also use other schemes as fall-back modes, such as non-codebook based beamforming. Channel reciprocity may be exploited to obtain the weight for the single stream by using eigen-value decomposing based on the estimated channel matrix of uplink channel.
The simulation assumptions were presented in [1] and were also given in the end of this document as Annex.
Here are some other assumptions:
· In single-stream transmission, this stream use all the transmit power of BS. In dual-stream transmission, the transmit power of BS are equally divided between two streams.
· NO additional isolation (noise reduction) to non-serving sites was assumed.

· The max MCS State in the simulation is 16QAM R=4/5.
· Channel estimation process is ideal.

· Both 0% and 4% (suggested in [3]) feedback errors for D-TxAA were simulated. However, the user throughput CDF of 4% case was not provided.
· In 1.28Mcps TDD HSDPA, a UE can only report its CQI when it gets scheduled. 

· Apart from 1*2 reference scheme, all the other schemes incorporate rank adaptation. The fall-back mode of Adaptive D-TxAA is TxAA. The fall-back mode of S-PARC (SelectAnt) is ant selection, using only one antenna in single-stream transmission. The fall-back mode of S-PARC (BeamForming) is non-codebook based beamforming.

3 Simulation Results

Average cell throughput and the distribution (CDF) of the per user throughput are used as performance metrics. The resulting fairness curves (normalized throughput) were also provided. Normalized throughput equals the user throughput divided by mean user throughput.
Table 1 Average cell throughput
	Scenario
	Scheme
	Average cell throughput (kbps)
	Cell throughput

gain

	Urban Macro
	1*2 (RX diversity)
	635.224
	0%

	
	S-PARC (AntSelect)
	696.662
	+9.7%

	
	S-PARC (BeamFoming)
	749.224
	+18.0%

	
	Adaptive D-TxAA (FB error 0%)
	766.656
	+20.7%

	
	Adaptive D-TxAA (FB error 4%)
	750.838
	+18.2%

	Urban Micro (NLOS)
	1*2 (RX diversity)
	631.426
	0%

	
	S-PARC (AntSelect)
	680.112
	+7.7%

	
	S-PARC (BeamFoming)
	709.566
	+12.4%

	
	Adaptive D-TxAA (FB error 0%)
	700.571
	+11.0%

	
	Adaptive D-TxAA (FB error 4%)
	691.285
	+9.5%
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Figure 1 CDF of User Throughput in Urban Macro Scenario
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Figure 2 Fairness curve in Urban Macro Scenario
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Figure 3 CDF of User Throughput in Urban Micro Scenario
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Figure 4 Fairness curve in Urban Micro Scenario
4 Conclusions
The average cell throughput in Table 1 shows that Adaptive D-TxAA outperforms S-PARC (SelectAnt) scheme. However, using two antennae in single-stream transmission, S-PARC (BeamForming) scheme provides similar gain to Adaptive D-TxAA in all evaluated scenarios. In addition, performance loss caused by 4% feed-back error in D-TxAA is less than 3 percent.

User throughput CDF shows that for the 10% users with best channel condition, their throughput could achieve significant gain compared to 1*2 reference case. Figure 2 and Figure 4 show that in all cases, the commonly used fairness criterion of staying below the (10%/10% - 50%/50%) line in normalized throughput could be met.
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Annex
Table 2 Assumptions for system level simulation
	Parameter
	Explanation / Assumption

	Cellular layout
	19 NodeB, 3-sector cell sites

	Antenna horizontal pattern
	70 deg(-3dB) with 20 dB FBR(3-cell sites) (as defined in SCM)

	Site to site distance
	3000m (scenario I)) or 1000m (scenario II)

	Propagation model
	Scenario I: L = 34.5 + 35log10(d),
according to SCM Urban Macro, (SigmaAS = 8°)
Scenario II: L = 34.53 + 38log10(d),

According to SCM Urban Micro (NLOS)

	Power allocated to HS-PDSCH transmission
	100%  (MIMO transmissions exist in separate timeslots to those containing control and other channels)

	Standard deviation of slow fading
	8 dB (Scenario I), 10dB (Scenario II)  (as defined in SCM)

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Carrier frequency
	1900MHz

	BS Antenna Num
	2 (default spacing: 4λ)  or  8 (default spacing: 0.5λ)

	UE Antenna Num
	2 (default spacing: 0.5λ)

	BS antenna gains 
	14dBi (as defined in SCM)

	UE antenna gain
	0 dBi

	UE noise figure
	9 dB

	BS total Tx power
	43dBm (for both 2 antennas and 8 antennas)

	Thermal noise density
	-174dBm/Hz

	Num of Users per Cell
	10 UEs per sector 

	Traffic Model
	Full Buffer

	HS-SCCH Decoding
	Ideal

	CQI feedback delay (TTI)
	2TTI, 10ms

	Feedback error
	0%

	Fast HARQ scheme
	Chase Combining, 6 HARQ processes

	Max Retransmission Num
	3 (in addition to initial transmission)

	Receiver Type
	Linear MMSE

	MCS Selection 
	10% initial transmission BLER

	Schedule Algorithm
	Proportional Fair

	Building Penetration
	0 dB

	UE speed
	3km/h

	Number of HS-PDSCH timeslots
	3 per subframe


